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ABSTRACT 

J\ lolal IlWIiJ)(!r oj :~OO clllliC<llly WU/ !Jro:;slu d iscw;ecl eel:; luc re colleClcdJj·OIll 

differeJl{ COnJmc:·ciu! }ish j(irms (111 (/ s (!l~jcck([ /0 c/ in iccl/ . pOsltllorlelH, I)ucierinl (I :ul 

fUl1gal eXGIJliIlUlioIlS . The prcoolence oj AerOJllOI1(ts flUdrojJldlu. Pseudolllollw; J 'llorc:. · 

CCIIS, Streptococcus JOCCCI/iS. Vibrio (.nyuillwu; :11. Pa/uo/)acic riulII colUlHllore. Viurio Llul· 

"/fICUS. Lactobacillus species. Sapro/cfJllia pwnsilica und fclttllyopholiliS Iloferi were 

33.33. 18.67. 13, 12.33. 10.33,9.33, .'], 'I .G7 and 1% resjJecUue!u (1111011g tile eXC!1 I1 ' 

ined Itslt. TIte clinica l s igl15 ana postmurtem cllcmycs rJ5socfuled with eacll i'ifecliofl 

we re recorded. Gcnemlly. tllC ci iJUcal sign::- (i lld postillorlelil cJtanacs CI$sociuled willI 

bocleriol injecliolls w ere loss 01" decreose oj'Jfxcl In ta ke. Increasc in mucus secretIOn. 

corneClI opClcll!j, exopllllwimiu. ftaemo,.rhagl? In dUJeren t ports oj tile bodU Wid cOIl£les · 

{ion oj Ute internal orgall.s . S(lprolcfj llin ir!/ccCCd jisll s howed wlt ifish culloll- l ikc 

orowlhs. The [Xll lJogenicilU oj J\. Irud rOJlhilcl. V fluorescells. S. ftlecalis ond V.ongu/· 

'a rulll t;;:~"C tested I)lj cxperilllen lCd II ljec lie)H ill eels aJld : .. liOI.)X!Ll Iliait rnor/alilu rot e 

among tile inoculalc-dlLs /1. Tiley werc .round (0 /)(:' sensitiue (0 CiproJloxacill. 1\150. OJ) · 

roj1oxacin lias (I polcn lic/l ogcntIor (il e mWlOoement oIII. Ilydrophilct inJecliOIl in cels. 

Cloue oi/lI.Jus cffective ill inlli/)i( ill !) /)Qcleri~d r;rm.vlh. 

INTRODUCTION 

1 

Aquaculture (nduslry Is of Increasing Importance In l':gypt. ' 111e cells one of Ule lI1osl111yslcrl­

ous of Osh whleh requires co oUnued research wJlh sclenunc and technical developments and in­

novaUon (McKinnon, 2006) . 'melr commercIal production is rapldJy cxp<lnding :I II over the 

world (Guo et aI., 2005). 

The InlroducUon or ~ new aquaUc an imal tu lhc s peclcs compos ilion is lleeCSS<lIY fo r dcvelop­

mcnl of nqu<lcullurc on bOUI subslslcnce and commerci al Icvels . However. sll ch changes ill­

crease t:1C probability or !nuou ucing new pa lhogl: llS (Woo an d Bruno, 1999). 
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In(cclious diseases of cullu rell fish ;In: among t il l' most notable conSlralnts on the expansion 

:\Ilt l development of <tquacu!turc (Woo and Bruno. 1999 and Plumb. 1999). Bacterial diseases 

wcre Sh OWlL to be a del1nile problell1 lJ1 (:ullIJring UH: eel (Davia and Haya.aka, 1983; TOl'anzo 

et al .. 2006 aod Fou.z et al .. 2(06) . Fungal diseases :\rc or <.:onsiuef3blc concern :\]H\ ~lssocia tc{1 

wilh hcavy mo rlaHU es (Lategan et al ., 2004) . 

Howcver. to our knowledge. there ;)rc illlic slu c1ic~ concern ing the angulllJculturc discases 

caused by bacteria :m(1 fUllgal 3gen ls 111 eels . In the t;u rrenl illves ligaUon, I havc monltorcd lhc 

slIsccpUbilHy to bacterial or h ;: lgai p<clhogens I II' t..:eI i.:ullurerl in cOlllmerc ial aquaculture loci l i­

lies under EgypUan condllions . 

MATERIAL AND METHODS 

Naturally infected fish : 

f\ total number of 300 clinically :\nd grossly diseased ee ls (Anguilla anguilla) we rt..: co llected 

from dlfferenL aquaculture fC1elllUes s\J(Tcred from heavy mortalltles in Egypl. transported Lo l he 

laboratory and examined for lJael erial and myeoUc paUlogcns. 

'!lIe collected eels were sllbj t:c ted Lu <.: lilli<,:.\ ] anti poslfllorll~Hl examlnaUons acconlillg 10 tlte 

meUlods tlescrtbed by Lucky (1077) and Scbapcrclau8 et al . , (1992). 

ExpefiUneDtalBsh: 

A totaJ nu mber of 80 hcaltlly ee ls wt:rc oblained from freshwater commercial fish fanus alld 

maintained 111 well prepared ~Iass <l4Uaril.l containi ng aerated and deci •. orinalcu lap waleI' IInder 

natural photoperiod and polypropylwr. l ube scrvilJg us hiding place lor ;:I.cclimaUzalion lo Lle 

11sed III arUDcial In(ccU OIl and lre~hnelll tria l 'n lt~ exehallgc rate or Ule walel· was aboul aile 

Ulinl of Ulc aquarta pel' day. 

Bacteriological examination : 

Samples were taken under COlnplelc asepUc eondiUofl from Ihc affected areas of skin . gi l l::; 

and In ternal organs (liver and kldne") ;\ :1:1 Inocula led inlo brain hearL InfUSiOn agar and inellbill­

eel at 22 C. Purlned Isolales well: idcnUned accord ing lo standard biochemical lesls (Bergey et 

&I . • 1984 : SchapeTcaus et ilL, 1902 and Austin an d Austin , 1993) . 
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Mycological examination: 

Mycological cxaminaUon Wi.lS performed accurd ing l0 lilC IlIctJlOcl uescl'Jbed I)}, Robert (1982). 

Experimental infectioD: 

The pathogcnclty of the Isola ted bacteria was conOnned by dlvtdlng 50 eels Into 5 c<1u~ 1 

groups. The Orst. second. Ullrd and fourth groups were Injected with A. hydrophlla. P. Ouorcs· 

cens. S. faecalis and V. angu!larum. at a dose of 0.2 ml of saline containing IOBcelis/ ml Inlr;t­

perttoneally (Lp.J respecUvely. The fifth group was served as a contro l group. Fish wcrt obscrved 

daJly for clinical signs abnormal lUes and mortalJUes. The pathogens were relsolated as a purc 

culture from the freshly dead Osh (Amaro et aI .. 1992). 

Senliltlvity test: 

The Isolated strains were tested for antibiotic sens itivity lI s lng U1c disc diffusion Illethod 

(Carter and Cole, 1990) . In ·vltIo sensitivi ty of t ile i$olated st rains against c lovt: 011 Wi.I :-i 

performed. MInimal lnhlbllory concenlraUolt (MIC} lIIa~ performed for clove 011 as described by 

Davis et aI., (2003) . 

Laboratory evaluatioD of Clprofloxacin (Cf)~ 

A total number of 30 apparently healthy eels ere divided Inlo tnree equal groups. The I"Jrst 

group was subjected to a lrcalruenl. 1.6 g Cf was dissolved in ounce of 36% acetic acid Lo accel­

erate dlssoluUon and Ulen added to the wale\" aquarium 10 give a flnal concentration of 10 pg/ml 

of Cf and Injected J.p. w!th A. hydrophlla . Eels werc kepl for 48 hr under exposurc Lo meclic::Jlcd 

water wflhout changing of water (Guo et 21 ., 20015) . The second group was challenged wilh A. 

hydrophila and kept without any lreatment. The third group was len as a control. All fl s h were 

ke~~ under observauon for any clinical abnonnallues. morlallUes and for the presence of A. hy­

drophUa for 20 days. 

RESULTS 

The isolated bacterlal palhogens with Its prevalence rates were Aeromona~ Ilydropllila 

(33.33%). Pseudomonas nuorescens (\8.67%). Streptococcus faecaHs (13%). Vibrio o.1.llguJl­

lar1um (12.33%). Falvobacterlum columnarc 110.33%1, Vibrio vulniflcus (9 .33%) um1 LacLob­

aeUlus speCies (3%) ffable. I). Regarding to fungal infections Saprolegnla parasiUca was 
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Mycological examination: 
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Laboratory evaluation of Ciprofloxacin (Cf)~ 

A total number of 30 apparenUy heallhy eels ere divided Into lnree equal groups. The llrsl 

group was subjected to <I lrcalmenl, 1.6 g C( was dissolved in ouncc o( 36% acetic acid Lo accel­

erate dlssoluUon and Ulen added Lo the water aquarium lo give a final concentraUon or 10 pg/l11i 

of C( and injected Lp. w.th A. hydrophlla. 8els were kepl (or 18 hr undel' exposure lo meclic::llcd 

water wllhou l thangJog or water (Guo et al .• 2005). The second group was challenged wlLh A. 

hydrophiia and kept withOut any treatment. The third group was left as a control. All fish werc 

k~~ under observaUon for any cllnlcal abnormaHUes. mortaUUes and for the presence of A. hy­

drophlla for 20 days. 

RESULTS 

The isolated bacterial pathogens wllh Its prevalence rates lVere Aeromonas Ilyd["opllila 

(33.33%). Pseudomonas nllorescens (18_ 67%). Slrcplococcus raccalls (130/0). Vibrlo ~\llglllI­

Jar1um (12.33%). Falvobaelerlum co)umnarc (10.33%). VIbrio vulnlflcus (9.33%) and Lactub· 

acUlus speCies (3%) [Table. 1). Regarding Lo fungal Infections Saprolegnla parasiUca was 
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recorded as secondary bacterlallnvaslon In a percentage of 4.67% arid Ichthyophonus hoferl 1% 

(rabie, 2). 

Mollie Acromonas septicemia: 

MAS Infected eel showed loss of balance. excessive mucus secreUon. loss of appeUte. sluggish 

swtmmlng. dullness. sldn erosion and ulcer. Pelechlal hemorrhages on the external surface and 

cxoph thalmla were also observed . Prolapse and congestion of the vent was noUced. Gills wcre 

congested or pale anemlc and covered wiUl heavy layer of mucus. In ternally. a generallzcd hy­

peremic appearance an::l yellOwish ascetic fluid were noUced . The llver varied from yellow lo dark 

brown In color willi necroUc foelln some cases and in aSSOCiation willi over distended gall blad­

der. The digestive tract was void of feed (Photograph, I) . 

Acromonas hydrophUa appeared to be Gram -ve. moUie short rods and positive In cytochrome 

oJddase test (Table, 3). 

Pleudomonadla8ia : 

Pseudomonas fluorescens was Isolated as a causative agenl of Pseudomonadlasls. The dis· 

cased flsh showed slow swimming al the water surface, loss of appeUlc. petechial hemorrhages 

In abdomlnaJ waH. flns and Lail, Intestinal prolapse and fin rot. Congested or pale gills were no ­

Uced. Internally. liver hemorrhages. enlarged spleen and kidney with MclUes (Photograph. 2). Ps . 

fluorescens was IdenUOed according lo its morphological cu llure and biochemical characters O'u­

ble.3). 

Streptococo811 : 

Streptococcus Caecalls was Isolated from heavy mortalities among eels. Infected flsh exhibited 

crraUc swimming, loss of appeUte, lethargy. no escape reflex, hemorrhages on different parts of 

skin. ulcer and corneal opacity. The most st..nkJng clinical Signs shown by lhe diseased eels wcrc 

un I-or· bilateral e.xophthalmla with accumulaUon of hemorrhagiC fluid around the eyes (pop eye) 

and ventral pel~chlal hemorrhages. IntemaJ eXaminatlon revealed bloody Unged asclUc OUld. en­

largement and congestion of liver. spleen and kidney and no feed was detected In lhe s tomach 

and Intestine (Photograph. 3 & 4). Streptococcus (aecalls was Oram poslUve COCCi. non-moUle. 

and catalase negauve (Table. 3). 
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der. The digestive lract was voId of feed (Photograph. 1). 

Aeromonas hydrophlla appeared to bc Cram -ve. moUle short rods and positive In cytochrome 

ox1dasc tcst ITable. 3). 

P&c:udomonadiaei.a : 

Pscudomonas Ouorescens was Isolated as a causative agenl of Pseudomonadlasls. The dIs­

eased fish showed slow swimming at the water surface. loss of appeute. petechial hemorrhages 

In abdomInal wall. Ons and tall. Intestinal prolapse and fin rot. Congested or pale gills werc no­

Uced. Internally, liver hemorrhages. enlarged splecn and kldney v.1th :'\SclUes (Pholograph. 2). Ps. 

fluorescens was Identified according to Its morphological culture and biochemIcal characters (Ta­

ble.3J. 

Stn:ptococ08is : 

Streptococcus faeeal\s was Isolated from heavy mortalities among eels. Infected flsh exhibited 

erraUc swimming. loss of appeUte. lethargy, no escape reflex. hemorrhages on dllTcrent parts or 
skln. ulcer and corneal opaclly. The most striking cilnJcal signs shown by the diseased eels were 

unt-or-bllateral ex:ophthalmla with accumulation of hemorrhagic Ould around the eyes (pop eye) 

and venlral pete:chlal hemorrhages. Internal examination revealed bloody Unged ascWc l1uld. en­

largement and congestion of liver. spleen and kidney and no feed was detected In the stomach 

and Intestine (Pholograph, 3 & 4). Streptococcus faecalts was Cram poslUve COCCi. non-moUIe. 

and catalase negaUve (Table. 3). 
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Vibriosis: 

F'1sh affected with v1br1osls showed a generalized septicemia Wlth diffuse haemorrhages on U1C 

base of fins and corneal opacIty. Moribund fish were anoreXic Wlth pale gtlls which reflect severe 

anernla. Internal examination of fi sh revealed no feed In the stomach. Internally. numerous pete· 

chlal haemorrhages were observed on the walls of the abdomlnal cav1ty and on the IntesUnal and 

swimbladder surfaces. A moderate amount of fluid was present In the coelomJc eavlty and the 

spleen was much enlarged and congested. Call bladder was dis tended wtth bile. The kJdney was 

markedly softened and severely congested (Photograph. 5 &·6) . Vibrio vulnlflcus and Vibrio an­

guJlJanum are short Gram negaUve rods (Table, 3). 

Columnaris disease: 

The affected fish showed loss of appetite. loss of balancc. eroded and hemorrhagIc mouth. cx­

ccsslve mucus secretion, ulceraUve skin lesions , frayed fins and tall rot and respiratory dls lrcss 

(Photogra ph , n. In some cases, congested kJdn"!ys were noticed on postmortem examination . 

By microscopical examinations of wet mounts ootalnc:d from gills or lesion. accumulaUons of 

long rods of gram-negauve baderta (Falvobactertum columnare) were detected lTable. 3). 

LactobacWua speciea infection: 

Lactobacillus species Infected fish showed dark plgmentaUon. hemorrhage on \dUTerent pa rts 

of the body, eye cataract and On rot. The pos tmortem examlnaUon reveaJed yellowish asceUc 

fluid and enlargement and congesUon of the Internal organs (photograph. 8). Lactobacillus spe­

cies Is Gram posIUve cocci, cocco-bacllU and bacUU In shape and unable to produce catalase rra­
ble.31. 

Saproleguiosie : 

Saprolegrua paraslUca had recognized as a causaUve agent of Saprolegnlosis led Lo heavy 

mortality during accUmatiultion In fresh water and as a subsequent to Falvobacterlum colum­

nare lnfecUon. CllnIcally, the Infected fish had whitish cotton-like growths on skJn, fins, gills and 

around the mouth. excessive mucus secreUon and rubbing against hard objects . Also. loss of ap· 

petite, loss of equilibrium. lethargy. respiratory distress. erythema. ulcer and loss of response La 

the external sUmuli were observed (Photograph. 9) . 
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Flsh aJTect~d wa h vibr1MIs showed a g~n~rallzed R pUceml1ll with diITuse haemorrh ages on the 

base of I1ns and comeal opacity. MOribund fish were anorexJc Willi pale glll.s whiCh reflect seVtfl: 

anemia. Internal examtnaUon of fi sh revealed no reed In \he stomach . Inlerna lly. numerou s pete · 

chlal haemorrhages were observed on the. wall~ or Ute ilbdomln21 call1ty ami on lhe IntesUnai and 

swtmbladde.r surfaces. A moderate amoun l of fluid was prescnt In the coelomic cavity and the 

spleen wa5 much enlarged and conges~ . GCiIl bladder was distended with bile The kldlll~Y wa.s 

markedly soOened and StV'Crcly CClngest.ed (phologrclph . 5 &·6). Vibrio vu lruIlcus and VibrIo 11011 -

gulllartum arc ~hOl1. Gram ncgaUvc rods rra~le. 3) . 

The aJrC(ted fish showed loss of appeUlc. le.ss of balance. eroded a nd hClI\olThagic mouth . ex 

cesslve mueu s sccrcUon. ulccraUvt' skin les ions. frayed Ons and la.Il rot and resplnltory d l~lrc.ss 

(Phot.ograpil . 71 . In .some casu. conges ted kJd n~ys "''ere noUced on postmortem examlnaUon. 

By m&CTOSCl.lplcaJ examlnation.s of wet mounts obt.alnrd from glll.s Or 1<:3lon. occu lllulaUons of 

long rods of lValll -n~ga uve bacteria (FalvooOlcterlum colu nvlare) were detectcd rrnble, 3/ 

Lu:tobllc lUua apeclu loCectioD : 

LactobaCillu8 species Inrectm tlsh .!Ihowcd dQI'k plgmentaUon. hemorrhage on \dJfTcrenl parts 

of Ule body. eye C8\.aI"'Qct and nn rot. The postmortem examlnauon revealed yellowt.!lh a5(eUc 

nuld and enlargement and congesuon of the In lem al organs (Photogmph. 8) . LactobaCillus spe· 

cles Is Cram poslUve cocci . coeco-bacliU and bacilli III shape and unable to produce calaiase rrot· 
ble. 3). 

Saprolee:nlolila ; 

Saprolegrua parolSlUca had recognized as a causaUve ;I.gcnt of Saprolegnklsl.s led to hl;:avy 

mortality durtng accilmaU%aUl.I fI In fresh water and as a subsequent lo Fa.!vobactc:rium colum­

nare WecUon. Cllnlcally, lhe Infected flsh had whitish cotton·Uke growths on sldn. fl l1~. gills and 

around the mouth. C:XCe!i5lve mucus secreUon and rubbing against hard objects. Also . loss of ap· 

peUle. I~ of equilibrium. lethargy. respiratory distress erythema. ulc:er and loss of respon~ to 

the external sUmuli wcn: observcd (Photogrilph . 9). 
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lchthyophonluia : 

No cl1n1cal signs abnormalities were recorded among tile naturally Infected eel with Ichthyo· 

phonus hoCert. Postmortem examination of dead fish revealed the presence of graytsh white nod· 

ules on enlarged and congested kJdney. IchLhyophonus hofen was only Isolated from eel kJdney. 

Hypha] growth was recorded In the Inoculated test tubes contalnLng ml.nimum essential media 

either at pH 3.5 or 7 (Photograph, 10). Microscopically. keel formation appeared at 24 hr. and 

spherical hypha! terminal bodies were formed after 10 days of inoculation. 

Exper1mentally Infected eels with different pathogenic bacteria (A. hydrophlla. P. Ouorescens. 

S. faecalls and V. anguUaruml showed similar clinical signs and postmortem Changes to the nat· 

urally lnfected one. The mortality patterns among the arUficlally Infected eel by t.p. were shown 

In table (4). Re-lsolaUon of tile Injected bacterial pathogens was performed from all dead and ex· 

perimentally diseased fish. On the other hand, no mortality was recorded In control group. 

A number of compounds were shown to be effecUve In vtlro against A. hydrophlla P. nuores· 

cens, Streptococcus faecalls and V. angullarom (Table,S). One of these. the anUbloUc Clpronox· 

acin, Is the drug of choice for treatment of different bacterial diseases . 

The results of the Invesugation demonstrated the potential therape utical appllcaUon of Clove 

oil as a herbal agent against the tested bacterial pathogens In eels (Photograph. t O. The MIC 

values of clove oU to A. hydrophlla, P. fluorescens, S. faecalls and V. anguilarum were 0.015. 

0.0075. 0.0075 and 0.02 J 

Regarding to the laboratory Lr1ai for the treatment 'of fish artifiCially Infected wtth A. hydrophl­

la willi use of Cf at concentration of 10 ~gJml. our result showed that Cf was elTecUve agaJnsl 

MAS. The clinical signs were disappeared and the treated fish returned to the normal state of 

health. A. hydrophila was not Isolated (rom the treated fish. Table (6) show1n~ the mortality rate 

among the lreated and non-lrealed groups. 

DISCUSSION 

Aquaculture InduslIy In Egypt has been growing rapidly In the past decade. It plays an hnpor· 

tant role In the development. a source for export earning, and has been a leading sector In eco­

nomic growth (McKinnon, 2006). Outbreaks of disease have become a critical factor which has 

hampered the development of aquaculture 10 many countries leading to significant economic 

losses of cultured fish which inhibits the expansion of aquaculture (.AWltlD and Au8tlD, 1993 

Uld Tol1l11Zo ct aI., 2005). 

Fish are susceptible to a wide vartety of bacterial pathogens. Generally. eels conlrnct the 
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Ichthyophonla.als : 

No clln1cal signs abnormallUes were recorded among the naturally Infecled eel with Ichtilyo­

phonu8 hoferi. Postmortem exam1naUon of dead fish revealed the presence of graytsh white nod­

ules on enlarged and congested kJdney. Ichlhyophonus hofeM was only Isolated (rom eel kJdney. 

Hypha! growtb was recorded In the Inoculated lest tubes cont.ai.nlng rninlmum essenUal media 

either at pH 3.5 or 7 (Photograph, 10). Microscopically. keeL formation appeared at 24 hr. and 

spherical hyphaJ lerm.Jnal bodies were fonned after 10 days of inoculation. 

ExperimenlaJly Infecled eels with different pathogenic bacteria (A. hydrophlla. P. Ouorescens. 

S. faecal Is and V. anguOarum) showed similar clinical sIgns and postmortem changes to the nal­

urally lnfecled onc. The mortality patterns among the artWclally Infected eel by I.p. were shown 

In table (4) . Re-lsolaUon of the Injected bacterial pathogens was perfomled from all dead and ex­

pertmentally diseased fish. On tile other hand. no mortalHy was recorded In control group. 

A number of compounds were shown to be effecUve In vllro against A. hydrophlla P Ouores· 

cens, Slreptococcus faecalls and V. angullarum (Table. 5). One of lhese. the anUbloUc Clproflox. 

acln, Is the drug of choice for treatment of dlfferent bacterial diseases. 

The results of the invesUgation demonstrated the potenUal therapeuUcal applicaUon of Clove 

011 as a herbaJ agent against the tested bacterial pathogens In eels {Photograph. 11). The MIC 

values of clove oU to A. hydrophlla. P. flu orescens , S. faecalls and V. anguJlarum were 0.015. 

0 .0075. 0 .0075 and 0.02 -'-

Regardlng to the laboratory trial for the treatment-of fish artificially lnfected w1.th A. hydrophi­

la with use of Cf at concentraUon of 10 J-LV'rnI. our result showed that Cf was effecUve agaJnst 

MAS. The clinical sIgns were disappeared and the treated fish returned Lo the normal state of 

health. A. hydrophUa was not Isolated from the treated fish. Table (6) showlng the mortality rate 

among the treated and non-lreated groups. 

DISCUSSION 

Aquaculture Industry In Egypt has been growing rapidly In tile past decade . It plays an Impor­

tant role to the development. a source for export earning, and has been a leading sector In eco­

nOmic growth <McKinnon. 2006). Outbreaks of disease have become a crtUcal factor which has 

hampered the development of aquaculture to many countrles leading to significant economic 

losses of cultured fish which lnhlbits the expansion of aquaculture (AWitin and Austin. 1993 

and Tol1UUO ct aI .• 2003). 

Fish are susceptible La a wide variety of bacterial palhogens. Generally. eels contract the 
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same types of bacterial diseases as do other wann water fishes (Plumb. le99). A higher lnc!­

dence of bacterial pathogens and/or disease occurred during Ule process of culling and In old.er 

eels durtng wann nlonths. The prtmary aeUolog\caJ agent of disease of cultured eels was A. hy ­

drophlla. Other potenUa] pathogens Isolated included A. saJmonlc!da, Vibrio spp. and Pseudomo­

nas app. (Davis and Hayasaka. 1983). The culture of eels depends upon the collection of wild 

glass eels and elvers. ThIs could result (rom added stress and possible abraSions occurring dur­

Ing the culling process (Davis and Hayasaka, 1983). Fish (arms providc Ideal condiUons for the 

Incidence of the diseases (Woo aDd Bruno, I099}. 

MoUle Aeromonas sepUcem1<l is a significant bacterial sepUcaemia caused by A. hydrophtla . 

The organism appears to have a wide geographical dlstribuUon since It Is found In many coun­

tr1es (Plumb. 1999). Aeromonas hydrophlla causes a haemorrhaglc septicaemia in nsh. 

Internal examination revealed no feed In the stomach and lnlesUne and generallzed hypere­

mia. SIcn!lar observaUons were recorded by EgUS8, (1978); Davis and. Hayasaka, (1983); 

Plumb, (1999); Toranzo et aI., (200fS) and Yavuzcao et aI., (2006). 

Pseudomonadiasis Is onc of the major bacterial pathogens cauSing hemorrhagiC petechia In 

the skin and Internal organs. SlmJlar results wcre recorded by Egusa, (1978); Davis and Haya­

sua, (1983); Stewart et aI •• (1983); Plumb. (1999) and Toranzo ct aI., (2005) . 

Streptococcal disease In fish was first reported In 1957, affecting cultured rainbow trout In 

Japan (Hoshina et aI., 1958). Streptococcal InfecUons of fi s h are considered an emerging seri­

ous disease affecUng a variety of wild and cultured nsh throughout the world. Diseased fish 

showed loss of appetite, lethargy and hemorrhage on "dlfferenl parts of skin. ulcer. exophthaJmla 

:md congestion of the Internal organs. SImilar picture was previously described by EI-Refaee. 

(2005): Toranzo et aI .• (2005) and El·.Ashram and Abd El-Rahman. (2006). SlreplococOSIS are 

considered also as potenUaI zoonotic agents capable to cause disease 1n humans (EI-Refaec. 

2003). 

'I. vuinlficus and V. angu!llarlum are palilogenlc gram-negaUve bacteria whiCh represents the 

main infecUous disease of eels causing significant extemalleslons Including u lcer. necrosis, ex­
ophthalmia which make fish unmarketable, high mortaHty rates and caUSing Important econom· 

Ic losses (AuBtlfL and Austin, 1993). Flsh affected wlUl vibriosis showed a generall.u:d sepUce­

mJa, corneal opacity and ex:ophthalm1a. Moribund fish were anorexic and anemic. Such findings 

were met by Mccarthy (1976); Egusa (1978); Davis and Hayuua. (1983); Shaaban et aI., 

(l99rs); Plumb. (1999); Ahd EI~Rahman and El·A6hram, (20015); Toranzo et aI., (2005) and 

Fouz et &1,. (2006). McCarthy (1976) Isolated V. angulllarum from eels reared In freshwater 

(arms with the same cl1nlcal Signs and p.m. lesions. Vibriosis Infections could represent a sert-
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same types of bacterial diseases as do other wann water nshes (Plumb. 1999). A higher Inci­

dence of bacterial pathogens and/or disease occurred during the process of culling and In old,er 

eels during wann months. The primary aeUoJoglcaJ agent of disease of cultured eels was A. hy­

droph(!a. Ollier potenUal pathogens IsolaLed Included A. salmonlclda. Vibrio spp. and Pseudomo­

nas spp. (Da.vis and Hayasak.a. 1983). The culture of eels depends upon the collection of wlld 

glass eels and elvers. This could resull (rom added stress and possible abrasions occumng dur­

Ing U1C cuWng process (Davis and Haya&.ak.a. 1983J. Fish farms provide IdeaJ conditions for the 

Incidence of lhe diseases (Woo and Bruno, 1999). 

MoWe Aeromonas septicern1a is a slgrllficant bacteri<:\l sepUcaemia caused by A. hydrophlla. 

The organism appears to have a wJde geographlcu.1 dlstJibuUon since tl Is round in many couo­

tI1es (Plumb, 1998). Aeromonas hydrophlJa causes a haemorrhagIc septicaemia In fish. 

Internal ex.aminaUon revealed no feed In the sLomach and lJ1LesUoe and generalized hypere­

mJa. Sim.!Jar obsenlaUons were recorded by EgUBR. (1978); Davis and Hayasaka, (1983); 

Plumb. (1999); Toranzo et al., (2005) and Yavuzcan et al., (2005). 

Ps(:udomonadlasls ls one of the major bacterial paLhogens causing hemorrhagic petechia In 

the skJn and Internal organs. SlmJlar results were recorded by EgusA. (l878); Davis and Haya­

Balta. (1883J: Stewart et aI .. (1983); Plumb, (1999) and Toranzo et aI .. (2005), 

StreptocDccal disease In fish was Orst reported In 1957, affecting cultured rainbow trout In 

Japan (Hoshina et aI., 1958). StreptocDccal Infections of fish are considered an emerging seri· 

ous disease affecUng a variety of wild and cultured Clsh throughout the world. Diseased fish 

showed loss of appeUte. lelhargy and hemorrhage on 'dHTerent parts of skin. ulcer. exophlhalmla 

wd congestion of lhe Internal organs. SlmJlar picture was previously uescribed by EI-Refaee. 

(2006): 1'oranzo et aI., (2005) and EI-Ashram and Ahd El-Rahman. (2006). Slreplococosls arc 

conSidered also as potentia] zoonoUc agents c.npabJe to cause disease 1n humans (EI-Refaee, 

20015). 

'I. vulnlfic:us and v. anguillarlum are paLhogenlc gram·negaUve bacteria which represents lhe 

main infecUous disease of eels causing slgnlOcanl external lesions Including ulcer. necrosis. ex­

ophthalmia which make fish unmarketable, high mortalHy rates and causing Imporl.ant econom· 

Ic losses (AuB~ and Austin, 1993). Flsh atTected wllh vibriosis showed a generalized sepUce· 

mJa. corneal opacity and exophthaJm1a. Moribund fish were anorexic and anemic. Such findIngs 

were met by Mccarthy (1976); Egusa (1978); Davis and Hayasaka. (1983); Shaaban et al., 

(199~); Plumb. (1999); Ahd El-Rahman and EI-Ashram. (2005); Toranzo et al.. (2005) and 

Fow: et aI., (2006). McCarthy (1976) Isolated V. anguHlarum from eels reared In freshwater 

farms with the same clinical signs and p.m. lesions. VIbriosis Infections could represent a serl-
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oua risk for public health (Alld El-Rahman and El-Ash.ram. 2oolS). 

The affected fish w1th Columnar1s disease had eroded and hemorrhaglc mou th. ukeraUve 

skJn. frayed fins and tall rot. These results were gone hand In hand with those menUoned by 

AUitin and Austin , (1993l: Plumb, (1999) and TorlUu:o et al., (2ooll). 

Diseased eels showed clinical signs and postmortem changes that were typlcaJ of lactobacil­

lus species InfecUon (Abd El-Rahman. 2003 and Toran~o et al., 20051-

SImilar morphological and biochemical reactions of the Isolated bacterial pathogens were rc­

pqrted by Au8Un and Austin. (1993); Shaaban et aI., (1995); Plumb. {1999l: Abd El-Rahman. 

(2003) and EI-Refaee. (2005) . 

Saprolegnlosts IS a serious wtnter disease that occurs In fresh·water f"Ullled Rsh (Lategan et 

aI .• 2004). FungaJ fiJalment become firs t cvtden l on the snout or the tall region of diseased eels 

foUowed by necrosiS and eventually u[ceraUon (Egusa, 1978 and Latcgan et al., 2004). Howe .... · 

er, stress suffered by the eels during the necessary management pracUces of grading and han· 

dllng, particularly when water temperatures fa1l . leads to outbreaks o( saprolegn losls In thc eel 

ponds (Lategan ct al .• 2004) . 

Ichthyophonlasls Is a granulomatus systemic fungal disease, occurs In both freshwater and 

marine fishes (Henfy. 2002). Ichlhyophonus hoferi was Isola ted from kJdney showing grayiSh 

white nodules and congestion. SlmJIar results were obtained by Schapcrc1au8 et aI •• (1992) and 

Henly, [2002). 

Outbreaks of diseases are usually accompanied wtth stress factors as overcrowding. sudden 

change in temperature. polluUon. handling and nutr1Uonai status (Plumb. 1999; Woo and Bru­

no. 1999 and Yavuuao. et aI., 2001S). 

With development of today's Intensive aquaculture industry, large amounts of anUbiotics and 

synthetic anUbacterial agents are used In eel's faITns to prevent and treat InfecUous .dlseases. 

Clpr.1noxacln Is currenUy the most used cUnlca! anUbloUc In the world (Guo ct aI., 2005). Clp­

ronoxacln showed potenUai as candidate compounds for In-1I1tro and In vtvo trials. Such findings 

were recorded by Abd El·Rahman and El-Aahram, (2005) and EI-RefaCle, (2005). 

Clove oU Is derived from the stems. leaves and buds of Eugenia caryophyllata tree. and Its ac­

Uve Ingredient is eugenol. It Is safe. effective, Inexpensive and anesthetic (Walsh aod Pease, 

2002). Our result showed that clove oil had an inhibitory effect against different bactenal patho­

gens (Keene et aI., 1998). Clove 011 and eugenol are bsted by the US Food and Drug adminlstra­

Uon (1978) as safe In human when used at level not exceeding 1500 p.p,m. 

In conclulion. It Is obvious from tills study that It is Important to perform extensive monltor-
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OU8 rtsk for pubUc health (Abd El-Rahman and El-Ashram. 2005). 

The affected fish with Columna.ns disease had eroded and hemolThaglc mouth, u'tceraUve 

skJn. frayed fins and tall rot. These results were gone hand In hand with those menUoned by 

Austin and Austin. (1993); Plumb, (1999) and Toranzo et aI., (2005). 

Diseased eels showed clinical signs and postmortem changes that were typIcal of Laclobacll­

Ius species rnrecUon (Abd El-Rahmao. 2003 and Toranzo et &1., 2005). 

SImilar morphological and bIochemical reactions of the Isolated bacterial pathogens were rc· 

pqrt.ed by Austin and Austin. (1993); Shaaban et aI .• (1995); Plumb. (1geG); Abd El-Rahman. 

(2003) and EI-Refaee, (2005). 

SaprolegnJoSlS is a serious winler disease that occurs In fresh-water f"Umed fish (Lategan et 

aI., 2004). P'ungal filalmeot become first evtdent on the snout or the tall region of dIseased eels 

foUowed. by necrosis and eventually ulceration (Egusa. 1978 aIld Lategan et aI., 2004). Howev­

er. stress suffered by the eels during the necessary management practices of grading and han­

dUng, particularly when water temperatures fall. leads to outbreaks of saprolegnlosls In the eel 

ponds (Lategan et al., 2004J. 

Ichthyophonlasls Is a granulomatus systemic fungal disease. ocCurs In both freshwater and 

marine fishes (Henfy, 2002). Ichthyophonus hoferl was Isolated from kJdney showing grayish 

white nodules and congestion. Slrnllar results were obtained by Schaperc1aus et aI .• (1992) and 

Henly, (2002). 

Outbreaks of diseases are usually accompanied with stress facLors as overcrowding. sudden 

change in temperature, polluUon, handling and nutritional slatus (Plumb, 1999; Woo and Bru­

no, 1999 and Yavuuan et aI., 200tJ). 

With development of lOdey's Intensive aquaculture lndustry, large amounts of anUbloUcs and 

synthetic anUbacterial agents are used in eel's farms to prevent and treat InfecUous diseases. 

Clpmfloxacln Is culTenUy the most used cIJnJcal a!lUbloUc In the world (Guo et al., 2005). Clp­

rofioxacln showed potenUal as candIdate compounds for In-vitro and in vivo trials. Such f1ndlngs 

were recorded by Abd El-Rahman and EI-Ashram. (2006) and EI-Reface, (2006). 

Clove oU Is derived from the stems. leaves and buds of Eugenia caryophyllala tree, and Its ac­

tive ingredient 18 eugenoL It Is safe, effective, InexpensIve and anestheUc (Walah and Pease, 

2002). Our result showed that clove 011 had an inhibitory effect against different bacterial patho­

gens (Keene et al., 1998). Clove 011 and eugenol are listed by the US Food and Drug administra­

tion (1978) as safe in human when used at level not exceeding 1500 p.p.ro. 

In conclusion. it Is obvious rrom this sLudy that It Is Important to perfonn extensive monitor-
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lng of fish pathogenic bacteri a In order to obtaJn Increasing knowledge of the most Important dIs­

eases which occur In fish fanns . AJso. to evaluate the most suitable method for prevenUtlon and 

control of diseases. 

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

" 

Ahmed M. M. EI-Ashram 9 

lng of fish pathogenic bacterJa In order to obtaJn Increas!ng knowledge of the most Important dis­

eases whIch occur In llsh farms. Also, to evaluate the most suItable method for prevenUtlon and 

control of diseases. 
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Table (1): The prevalence rate of the isolated bacterial pathogens. 

Bacterial pathogen Number of Number of Percentage of 

examined fish diseased fish infection 

A. Irydropltila 300 100 33.33 

P. j1uorescens 300 56 18.67 

S·faecalis 300 39 13 

V. anguilarum 300 37 12.33 

F. co/unlllare 300 31 10.33 

V. vulnificus 300 28 9.33 

I Lactobacillus 300 9 3 

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

I Fungus Number of Number of Percentage of 

I exam in ed fisb diseased fish infection 
, 
S. parasiticQ 300 14 4.67 

I.IIoferi 300 3 J 

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

Ahmed M. M. EI-Ashram 10 

Table (1): The prevalence rate of the isolated oacterial pathogeos. 

Bacterial pathogen Number of Number of Percentage of 

examined fish diseased fish infection 

A. JrydropltiJa 300 100 33.33 

P. j7uorescens 300 S6 18.67 

S.jaecalis 300 39 J3 

V. anguilarum 300 37 12.33 

F. columllare 300 31 to.33 

V. vulllificus 300 28 9.33 

I Ladobacillus 300 9 3 

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

I Fungus Numberof Number of Percentage of 

I examined fish diseased fish infection 
I 

S. parasilica 300 14 4.67 

I. hole,i 300 3 1 
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Table (3): Morphological and biochem icnl reactions of the isolated bac terial 
pathogens from oaturaJly iofecled eels. 

Items A. P. S. v. F. v. Lactobacill~' 

"y dropM14 II1.wresccm [falco/is allJU,ilJaru" COIUIIIl,(lris vulnijicus species 
Gram·sbln -" -v. +Y. -v. -v. -v. 'v. 
Shape coccobacill Bacilli cocti Bacilli Bacilli Curved Bacilli cocci 

i (h,cilli 
ArrUitmenl single si ngle Single single single Single Single .shorl 

short sh ort ch ai n 
chain chain 

Oxidase • • - • • + + 
Catalase + • - • + + D 
Off F 0 F F 0/- F 0/-
Motility + • - + + + -
IDdol + - - + - -
V.P. + - - + - - -
M.R. + + • • - • + 
H2S - - - - + - -
Citrate + + + .0 -
Slucb - + + - - -
Gelatin + + - - + v -
Add from : + + + + D + + 

121ucou 
Sucrose + + + + - - + 
Fructose + + + D - + + 
Salicin - - - - - + 0 
Arabinose D + - + - - + 
Lactose - D - - - + -
Galactose + D - - + -
Sorbitol - + + + - + + 
Xylose - + + D - - -
Trebnlose + + 0 - - D 
Manitol - + + + - - + 
Maltose + + + + - + D 
Glycerol - + + - - D -
inisitol - + + · - + + 
Nitrate. + - + + - -
Arginine hyd, + + + + + + + 
Dec. of Lyc.in - - - - - + -
Ornithine + + - - - - -
Growth OD + + + - + + + 
Nac! 0.0-;0 
7% - - - + - + -
37 °C + + + + 0 + -

lJ 
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Table (3): Morphological and biochemical reactions of the isolated bacterial 
pathogeos from naturally infected eels. 

Hems A. P. S. V. F. V. lActohacillw; 
hydrophlla fluorescem faecalu,' allRuillarun coLU/lUHlris vulni./icus species 

Gram-stain -ve -ve +ve -ve -ve -ve +ve 

Shape coccobacill Bacilli cocd Bacilli Bacilli Curved Bacilli cocd 
i l30cilli 

Arrangement single single Single single single Single Single short 
shorl short chain 
chain chain 

OxIdase + + - + + + + 
Catalase + + - + + + D 
OfF F 0 F F 0/- F 0/-
Motility + + - + + + -
Indol + - - + - -
V.P. + - - + - - -
MR + + + + - + + 
H1S - - - - + - -
Citrate + + + .D -
Sis reb. - + + - - -
Gelatin + + - - + v -
Acid from: + + + + D + + 
lelucosc 

Sucrose + + + + - - + 
Fructose + + + D - + + 
SRllcirl - - - - - + D 
Arabinose D + - + - - + 

Lactose - D - - - + -
Galactose + D - - + -
Sorbitol - + + + - + + 
Xylose - + + D - - -
irehnlosc + + D - - D 
Manitol - + + + - - + 
Maltose + + + + - + D 
Glycerol - + + - - D -
iDisitol - + + - - + + 
Nitrate. + - + + - -
Arginine hyd. + + + + + + + 
Dec. of Lycin - - - - - + -
OroHbine + + - - - - -
Growtb on + + + - + + + 
Nac! 0.0·/0 
7% - - - + - + -
37 °C + + + + D + -

11 
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Table (4): Patbogcncity of A. /tydropllila, P. fluorescells, Streptococcus faecalis and 
V'b ../ rffi . II . f t d I I flO QII!!Ul arum among a I lela Ily to ec c ee s. 

Fish group Bacterial Route of Number of Number of Mortality 
pathogens inoculation infected fish dead fish rate 

I A. hydropllila lIP 10 10 100 
II P. flllorescens lIP 10 7 70 
III S./aeca/is lIP 10 9 90 
IV V. Qllguilarum lIP 10 10 100 

V Control lIP 10 0 0 

Table 5) Sensitivity of some bacterial isolates to differen1 Bntibioe:rams. 
Amllblollc _,linU Irmbol oDcu lnti SUlccpUblc A. lrydrl1plrllll Pseudomonas. Ipp. Vlb,II1Jpp S/J'tP((I(tIt:~IiJ sp. 

on (meg) lODD (ram) 
inbibilioD Sco,I1MI) (aMbilion SUll tlvlty InblbWon SCDlhivil y ish'bllloD S~n$ld"ity 

UIOO ( m lO rUdloo 2000 (mm n:ulioo piOD (mm ruttlon won (mm r UrLlon 

Ampidllil AM ID ," J9 n 7 • • " " • 
ClprollOlul. CIP , ~21 J2 S 21 S 30 S IS • 
ErtbromydlC E " ;?: l8 11 S • • ID R 14 S 

K.lll1myda K JO :?: 18 .. R " S " R 10 R 

~Iildilic l eld NA JO :?:19 " S 11 R " S • R 

~'~~my~la 
" 

10 22_29 ••• R ••• R ••• R " R 

Slrcplom)cili S " :?: 15 10 R " S " R " S 

Trimelhoprl. + 1.25 f 
S" :?:16 " S " S " S ••• " 1I11pklmtibolnoi 23.75 

Ttlncydlgt TE 30 :?:19 " S " R 20 S " S 

Vllfomycll VA JO :?: 12 ,., R ,., R ,., R 20 S 
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Table (4): PathogcDCity of A. hydrophiJaJ P. j7uorescensJ Streptococcus jaecalis anll 
V'b "1 'fi . II . f d 1 1 11.0 QI1[!UI arum amO(l g 8rh leU! ly 10 cctc ee s. 

Fish group Bacterial Rou tc of Number of Number of Morlnlity 
patbogcIl3 iooculano(J infected fish dead fisb ratc 

I A ." hydTOJl/liJa UP 10 10 100 

IT P. jIuore5cens UP 10 7 70 
III S./aecalis UP 10 9 90 
IV V. a"guilamm IIP 10 10 100 

V Control lIP 10 0 0 

Table 5) Sen!lilivity ·of some bacterial isolates to differcot antibiograms. 
A Dllblolle agalD'l .ymbol OD(tlltrul SuJtcp llbl. A. IrydropJrIlQ Pscu~ on'on .... 'PI>. Vlbrll>spp SU~_~~IIP, 

On (meg) ~.o. (min) 
iDbibiiloo SeD.lllvl ty IDhibilion S eDslrlvlty lnhlbliion Soorl llv'ly i.hlblrloD S,noll 10' ily 

:LOOD (rom ~,~( 1100 2.000 (mm rUe lion .won (mm ((ltllon zooo (m 111 rurllon 

A III pidtln AM 10 ~9 19 n 7 R ¥ n 11 R 

ClprofloufiD ClI' 5 ~J Jl 5 27 S )0 5 IS II 

Ertb rO III ,cl .. £ IS ~18 11 S 8 R 10 K 24 S 

K.IlHmyrio K J() ~18 14 R 18 S II R 10 R 

I;:;;lidl~lc acid NA 30 2:19 26 S 12 R 25 S ~ R 

r---:-:- ' " 
.ulpho".mydD r 10 11-19 0.0 R 0,0 R 0..0 R 14 ~ 

SlrcpCocn)clm 

I S 10 ~IS 10 R 19 S 10 R 16 S 

TrhnelhoprJIII + USJ 
SJI ~16 25 S 18 S 10 S 0.0 1\ 

.00lphamclbouZDI 2J ,~ 

TtlraC)'c IlDt TE 30 ~ 19 22 S IS R 10 S 21. S 

Vu.tGmydu VA JO ~12 0.0 R 0.0 R 0.0 R 20 s 
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Table (G): La bonlfo ry efficacy of Ciprofluxacin fo r th e control of A. IlYllruplti/a 
infection. 

Fish grouJl Number of fi sh Numbl'r of d ead fi sh Mortality rat e 

T rea ted :tOll infec ted 10 2 2U 

Non-treated and infected 10 10 100 

C nntrnl Tlt " " 

• 
• 

) 

PhotUI,;I';lph (\) : Ecls iufccted with A. ftydrup ll ila showing scYcre hcmorrha ges 

on d ifferent pa rts of the bo ll y (A, D&C). (0 , E&~~ Co nges tion 

of gills Bnd internal organs with em pty int estine. 

13 
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Table (G): LlIboratory efficacy of Ciprofluxacin for the control of A. IIyt/tuphi/" 
infection. 

Fish grollp Number of fish NUlllber of dead fish Mor/alil)' rHle 
-

Treated ami infected 10 2 20 

Non-trented and infected 10 10 100 

Control 10 0 11 

Photograph (l): Cds infected with A. I,ydruplti/" showing severe hemorrhages 
on different parts of the body (A, n&C). (0, E&F) Congestion 
of gills :lnd internill organs with cmr>ty intestine. 

13 
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Photograph (2): Eel fi.~h suffered from PsellrJ0Il10Ila,~ septicemia. 
(A) Petechial hemorrhages and helll()rrll<lg,e,~ on 
different pl-lrls of the body especially abdominal 
part. (0) Congestion in thc internal organs. 

Photograph (3): Eels infected with S. jaec(lfis. (A): Exophthalmill and 
cye cataract. (0): Congested eye. (C): Slight 
hemorrhages on skin and dark coloration. (0): 
Intestinal prolapse. 

14 
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Photograph (2): Eel fi.~h suffered from PselllioIl10Illl,~ septicemia. 

(A) Petechial hemorrhages and hell1()rrh:'lg,e,~ 011 

different p:'lrls of the body especially abdominal 
part. (0) Congestion in the internal organs. 

Photograph (3): Eels infected with S. jaecalis. (A): Exophthalmil1 and 
eye c:'ltaract. (B): Congested eye. (C): Slight 
hemorrhages on skin and dark coloration. (0): 
Intestinal prolapse. 
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Photograph (4) : Pus ll1lorlem changes assol,: i" h' l.I wi lh S f(l(' (· /,(i.\·. (A) : 

--
-' ., 

. -
~---. 

• 

• 

• 

-

Congcsced gills and pa lc Iivcr. (B): Congl'stcd livcr will! 
ye llow pa tches. (C): COlIgc~ tion in the int ernal org;lns. 
(U): Li\'cr showing pin head white foc i. 

I'holograph (5): Eel fish infected wilh .V. a/rK"ifltlrtlm. CA, O&C): 
Hemorrhages 011 diffe ren t parts of body and inOamed 
unal o pening. (D&E) : Conges ted g ills 'Int1 l.Iark 
congested li ver. 

15 
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Phutogrllph (4): l'osllllOrtcllI challgl.::S as);o(iatcu with S. jO(,(,I1/is . (1\): 

-r • 

o 
~-

• 

COJlgcste<.l gills allu pall:; liver. (ll): Congested liver lI 'ilb 
yellow pail:!Jcs. (C): Congestion in the intCYoni urgans . 
(0): I ,ivcr :;howing [lin helld while foci. 

Photograph (5): Eel fish infccted w it h V anguil/arum. (A, n&C) : 

Mansouro., Vet. Med. J, 

Hemorrhages 011 different parts of body and inflamed 
an.:1 opening. (D&E): Congested gills '\nd dark 
congesteu Jiye,.. 
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I'hotograph (6); Eel naturally infected wilh V. l'IllI!ijicIlS. CA , ll&C): 
Ht!lllorrhllges on differenl paris uf butly amJ innamcd an,,1 
opening, (0): Conges ted gills and yellowish liver. (~& 1'): 
congested internal organs. 

Pholof!raph (7}: Eel fish .~ uffcrcd rrum F. Cf1 /IllJ/lUJre inrection. (A): 
Mass mort<llily . (U): Ulctr. (e): T)liI :md lin ruC 
and :lppcantncc or -,c,.tebral eo lulIln . 

16 
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Photograph (6); Eel naturally infected with V. VII II! ificu.s. (A, n&C): 
Hemorrhages on different parts of botJy and inflamed anal 
opening. (0): Congested gills anti yellowish liver. (E& F): 
congested in te rn 111 orgo ns. 

Photograph (7}: I!:cl fish .~ufferctl frnm F. C()IUlI1l1llre infection. (A): 
/VI11SS mortality. (U): Ulcu. (C): THil ",nd fin rut 
Ilntlllppcarancc of"ertebral column. 
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Photogr aph (8): Eel fis h suffe r ed fr om L~c tub :l(: ill osjs. O .... k bl lH:k 
coloratioll a llovCI" thc ho ll y (A) 0 11 Ihe tJorsal pa ri (B). 
(C&E): Congc.~ tcll a uu hemurrhagic liver. 

Ph otoJ?,rnph (9): Ee l sufferctl fl'O lll S aprolcgniosis . (A& Jl): fUlI gli1 g rowth 
on fin s and tllil ~, (C): Fu ngal growth un thc mouth. 

Mansoura, Vet . Med , J . Vol. IX, No.2, 2007 
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Photograph (8): Eel fish suffered from Laclubaeiilosis. Dark bbltk 

coloration allover the hod)' (A) 011 jllc dur.';ill part (B). 
(C&E): Congc.~tcd 1I11t1 hcnlOrrhagic liver. 

Photogrflph (9): Eel suffeJ"cti fl'OIl1 SlIprolcgniosis. (A&D): fungal growth 
C)(l fins anu (nib. (C); l;lIngal growth un the mouth. 

Mansoura, Vet, Med. J. Vol. rx. No.2, 2007 
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u 

" h utog ,·ap h (10): ClIlllI l'C 'Jf I. '1()Ii~ri UII MEM- IO s lww ill /.! 
hyp ha l ~ruwth al p H 7.11 (A) ,lIu l (lH .'.5 ( It). 

Photogrl\ ph (11 ): In-vitro sensitivity (csf showing inhibition zonc 
cJuc 10 cl.,vc oil . 

IB 
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lJ 

Photograph (10): CII](UIT 1)1" /. I/(~fi~ri ()ll iVI~iV1-IO )iI\U\\'illJ!, 

Il)'plial gn)\vlh ;11 pH 7.0 (A) .Int! pH ,t5 (Il) . 

Photo~raph (11): In-vitro sensitivity tcst showing inhibition 'lOlle 

due tu cl{)vc oil. 

18 
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