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t-.or"l espcnding a* rho:r einaii : ravi bar cir':i r tdr',qrnai i. co m

Abstnact---In Inciia, fish t-'actcrir:log'' has a slo\,v ;progress when
compared to developed coiintr-ies. The bacteria] diseases reported so

far are dropsy oi- he rnorrhagic septicemia, irn rot, ulcer disease,
colur*naris disearse, erve rlrsease of Calla, skin disease of Cat{ish,
stereptococcal infcctiorr etc An'rong lhe Indian Major Carps are l,Gtlea

calllctsu, Cirrhinus rnngaL{l, Cgpmntts cczrpio, Catks catla cnd l-abea

rohttc{. Cirrhinus ntn'7ala a*d Cypinus carpio are t}re second fast
growing and are rviciely consurnecl throt.tghout India. Cgpinus carpio
is susceptible to bacterial r-iiseases in natural as we]l as cuitured
syster& and is infected \\'riir Aeromonas hydrophita. The survey
revealed the occurrence in tire region ol Marathwacla in most of the
wa'cer-trodies surveyetl. Tr,r,'u riir.rsI virulcrrl iso]ale arr]or]g ltre iso]alcci
str:ains were tested for therr. arbility t cause syrnptoms,and subsequent
rieath in the exprr.irri':rrUr] lisiirs. TLe plclirriiriary tcsts itrclicated tlrat
rf,lcers i,ve-re associerted r.vith ,rtercr.!tanc"s ltgdrophila AH 04 and ,AFl-07

isolates. The LD5O valnes wr:re cslinrated as O. 83? X 10s, and O 878
X i05 -i.tr r-.ri;iates i\il-0.1 :inrl :\11 0;r, rr:spr:clively

3{egrworrls*--Cl,prilr ir:,; i:a rpirr, r\e;orn onas hvrirophila, I D 50.

Introduction

Dlseases caused b1, bacterial are associ:ited rvith substantial death in both wild
and cultured lrshes. The auttierrtic parI of these palhog,enic microorganisr,ns rnay
vary fi:om a prime pathogen to lhat cf a.:r i;pportunistir: palhogen that irnparts its
host dectile by initiating a disease process {IJirrrle, :202 1\.

Infection in fishes bri*gs about cleleterious effet;ts in their gror,vth, resistance to
stress anct l-ecundity, anci in adC'ition, they erre l.trlnerarble to predation and sutr
optimal envlronrnental factors. Ali these variables decimate the fish, indir:ectly
impinging a heavy econornic loss to thc fish farilers, and it hecornes irnper"ative

lbr them to cont-r*i the inlection by r:ori:;tarit r;urveiliance and developrnent n,f
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adequate contrc\l Eleasures to prevent spreading of diseases and to promote

healthy environrnent in all the farms.
It is common knor,iledge thar cultivable hshes are susceptlble to disease-cattsing

pathogenic bacteria (Darak & Bard,e, 2O),4, Darak et a1., 2O2l) and fungi {Barde et

aJ.,2O2O,2021\. Bacteria] d,iseases of frsh have ahvays car-rsed night mares among

6sh larmers. Among bactenai diseases, .furunculosis, ulcer disease, colurrrnaris

.d'isease and several 'others havc caused cpizootics of s'trch magnitude as to

t6reaten the entire salmotrid fisheries of the affected regions. Furunculosis of

saimonicl {ish received more alLerition frorn pathologists, and has been a serious

protrlem in hatcheiies of m.lrly countries, like USA, Germany, Italy', Canada and

tJi{. tt is the filsl bacterial {r-qh cliscase rvtrich has been rvorke( out fully.

ln lrlctria, lish L',aci.erioiogv itas a slorv progress when cornpared to developed

counlries. The bacterial diseases reported so far are dropsy or hernor:rhagic

septicemia, fin rot, ulcer disezrse, coiumnaris disease, eye disease of Catla, skin

disease of Catfish. streptococ(:ai jnleclion etc. (Darak and Barde, 2015). Therefore ,

it is necessary to lhrorv emphasis r:n irrclucecl rnfections and to develop suitable

control methods.

The indian major c2rps are rhr rnosl important food fishes and they are of very

high commercial value. They ilre wiciely cultivated all over India, especially in

central and South .india and particularh, in Tamil nadu. Private entrepreneurs

have undertaken large scalr: flsir .laririir]g by cottveltitrg mat y a rice fietrd into

comrnercialy viable fish far:rs Anrong the Indian Major Carps xe Labeo catbasu,

Cinhinus mngala, Cgprinus cctrpio, Ctttlct co,ila and Labeo rohita" Cirrhinus migaln

ancl Cgpirttts catpio are the second iast grorving and are widetry consumed

throng,hout India- C-gpirrus cctryio iS susceptible to bacterial diseases in naturai

as well as cuiturecl sysiem. Hence, it vvas chosen as the experirnental organism to

find out the etrfects of pathogenic bacterial strain on the phllsiologr and

nutritional valure of the {rshes follcrving infection b.v bacteria) pathogen"

ftIaterial an*tr illcltho doiogy
ffi.sla Sar:epi,ee

Fish samples ol tisir spt:r:ir:s (lgTrnirrr.s carplo:;pi:cies beerr collectecl typically lrom

surrounding naturai bodres of ."r,'iiler and culiir,'atecl systens" Af,ter determinirlg

the source, sonle iish w'ere also bought lron-i the local markets for this

investigation. Samples \{'eic iaken for anaiysis arfter processing a:t the laboratory

immediately. irrimediateiy alter catching with sterilized cotton sr.vatrs, sarriples of

different body parts lvere obtained Within 4 |rotrrs of selection the sarnples lvere

cultivated. The fishes were selected and considering their easier availabili[y, the

health status of the fishes r.vas given high priority.

Isolatioa aud Maintenance of cultures

Tire ist-rlaliori t-rf heteroLo;rhic, aelot:ic ancl auaeroi--ric bacterial comxtunities in
terrls of cfu fml r,vere rclentiheci anrl enumerated by the startdard methods

descritred by Cheesbrrough (1989)anci tserge1.'s Nlanual lor Systernatic Bacteriology

(19S6). Cultures were pr-eserv'ed by asceptically trar-isferring lhe bacteriai cultures
to freshly preparecl steriie nutrient agar sl;rnts aftel every three rveeks.'lhe stock
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cultures rvere stored at 4'C Fcr experimental works, sutrcultr*res were made from
the stock cultllres in suitable media before use. The cultures were also examined
at regular intervals to test thcir pathogenicity.

Beterlrrirratio* uf LEW values of the path+genic bacteria

The two pathogenic bacteria, Aerontortcts spp. (AH04 and AHGT) were gror.vn in
Brain:.Heart inftrsion Broth at 30'C for 48 horirs. These cttltures were tlsed to
rnake five 1O-foid dilutions of calculated by the spread plate method. 0.05 ml of
eactr of l-hese rlilrrlcr.l ccii suspcrrsiurts werc -injected intraperitor:eally to 10

heaithy fishes. Ttre doses rei,:elvs6l by the fishes ranged frorn lx103 to 1x107 cfit.
liach of the Lrf,.iontrol llshcs received 0.05 ml of sterir: O.85% NaCl solution.
tro1low-ing injection, ihe fisircs',vere observed for a 15 days period to record the
eppearrince oi d:.si:as{r synlrrtoms and mortaiity" The dead fishes r.vere ir.nmediately
sa.cificed:rlrcl gr:.r,:ls oI lir.'er anti j<iciney wer:e incubated in nutrient broth for rc-
isotration of the bacter"ia" "i'lre lethal Cose 507o end, (LDSO) was calculated from the
retationship bcl,.,,.een the proirits of'percerltage mortalities and the logs of the
clilution series of 'L;acte riai slrspcnsion.

I?.esult

trsolation and rnaintenarice at Aerotnonas hgdrophilo frorn various location
of Marathwada region

A Totai ol eightee n [18] isolates of Aerornon<ts hgdrophilawere isoiated frorn eighr
different location of l\4arathrvada districts. O4 isolates each lyere isolatecl frorn
Nanded distr:ict, O2 isolates each r,r,e:e isoiated frorn Parbhani, Hingoli, Latrir,
Beed, Osmanabactr, Jalna ;rnrl Aurangabad <listricts each {Tabie'1). These iso}ates
were'identified and maintaine d on their characteristics of gror,vth on Nutrierrt agar
stants-

,; 1'abie 1

]solate r--oe,tr:s ; [ 4r;r,t,r.')nus ]risr!royjlirln,,vitfu their location of is*lation
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i)r.
No

District m^iuioi
culture
system

lsr>latr: code
of
Aerornonus
h hiln

Artilicial
culture
system

Isolate corle

of
Aeromonas
hudraohila

'lotal

1 Nanded Godavari
Mishnupuri)

Ah-01 Kandhar Ah-03 04

Asna
(Devapurl

Ah-02 Petwadai Ah-04

2 HingoL Kayadu
(qelepyl

Ah-05

an-oz

Bhategaon Ah.06 a2

3 Parbharli lVIasoli

IGaneakhed]
Yeltlari Ah-08 tj2

4 Aurangakrad N;rgzhari
{Tcmbapuril

Atr-09 Paithaa Ah-1ii \)Z

5 Jalr;a Gal]rati
{Ambad)

Ah 1i Ghaner,vadi o2
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Pathogenicity Studies of two Aeromonas {AH-O4 and A}I-O7} isolates in f:lstr
edeer disease usinf C:Tprinrr.s r.r.rrpia

Two isolates Aerginonas {A}l-04 and AI-I-07) were ;urified from the skin ulcers of
the fish concclned. Sirrce ihese bacl-eria were isolated from the fish's ulcer tissLie,
it was considered logical to sludy the clinical symptoms, histopathologi and
hernatoiory ol llsh jnfected rvilh these pathogenic bacteria. The study of the
patirogenicitv i'r.rirl vir tricnl characteristics of these bacteria lrrere studied in detail.

Pathogenicity studies of ttre bacteria AiI-O4 and A}I-O7

The preliminary tesls indicated that ulccrs were associated with AH-04 and AH,
07. It was tho,"rghl proper lo determine the amount of inoc.ulum required to callse
syrnptonis in irealll-r'i' iishes. There are little records of these bacteria's LD50
values tn art')'ilsir 'l'herelbre, r:xperiments; r,vere cor.clucted to establish the LD50
values of these Lilt:lcri;,r, and er cornparative study'o r the sensitivity of these lish
species to thtse pathogenic bacteria r,,,,as carried out.

Determinatiorr cf the LDSO value

Bactet1a isoli:it:s AII 04 and AH*O7 cell rsuspensions wer:e injected into healthv
fish in seriallr'diltired doses ranging frr:m 1X102 to 1X1O7 cfu in O.05 rnl of
inoculum- Matc-rials and lllethods gives detaii: of procedures followed. Fish
rnortalitlz rates incrr:ased r,vith all bar:terial susperrsions with increasingll,-
concentrated. 'i'hc bacteriarl isolales AH-04 and AH-O7 could be purified lrcm the
dead fish'iesioir of liver;rnd kidney. At the highest concentration (1x107 cfu),85%
of thc fish inocttlated r.r'ith AIl-O4 died andAll-04 diecl at the lowestconcentration
{1x104 cfuJ. The l-D50 valr-res were estimated as O. 837 X 1Os, and 0.878 X lOs lor
isolates AH-Ozi anci All-07, respectiveiy (Table 2).'flre inoculums concentration
1X102 did ncl, inciuceC cleath or symptoms in fishes.

Table 2
Curnulative rrorlalilres of Cgpnrtus carpio after

1O lolci dih-rtions of AH- O4 and AH-O7
15 days of inoculation with serial

{A er o rmo n a s hg dr ct p hit al

Co_srdfnrror

,?lf,i,j f, *rd,S:, n aharrt yarava

6 l-alur l,4anjra iLatur Ah-i3 Sakol. Udsir Ah-14 02
7 tseed Sindphana

{patoda}

Ah-15 Mehakari,
,Sshti

Ah-16 a2

I 0smanat-.acl Sina
{Paranda)

Ah-17 Khasapur Ah.1B o2

o9 09 18

urnber of
ishes inocrilated

i-imber of dead fishes

.-.rilllls
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ii,-F-
{-u O 05 mi ol'inoculum
Caicliiaterl rrr-imller of tracteria required to kill
orri r"elationstiip beEweer-r probits of percerrtage

50o/o of injected hsh. {Ca1cr:rla
mortalities and the logs of tl-r

ilution serie s ol'i:acterial suspensio

Cornparativc rnortalit-n ratc of thc two fish spccigs

Tkie moi'taliti '''te rvms 65.07i, rvhen inoculated with a rnixed bacterial suspenslon
of AH-i-.r.} a:'rd AI'1-07 tn Cypnnus carpio.'lhe.pure bacterial suspensions, A1-{-04

induceil 35 9'r r.riLc Al1-07 indu.ced 40 7o mortahiy (Table 3).

Table 3
Percentage rrrortality and Nature of ulcer formation in Cgprintts ca4xo iriject.eri

intrarnrtscrrl;'iil-.,'rvith saline susperisions of AH-O4 anrl AH-07 in prtre and nrixed

condition

Bacteria]
strain

Ntrrnber of'

,fislies
irtacu.lated

Number of
fishes dead

Nature of ulcer Percentage
mortalit_u

Control 20 0
!

AI'I,04 Z\) I ;mqdeL4!q 40.Oo/o

AF] 07 q moderate 45.4o/o

Ml'<ecl 20 I /tIT severe VA.Aot'o

Contrr;l sei o.{'lishe s ri'ere intrarnr,rscular}y injected with sterile satine suspenslori

Cumulalive mortarlitie s of lishes with respect to numk:er of days after inor:rtlation
is shorvn in "I'able z1 The table sh+ws that in ail cases there is a steep rise in the
nurnber of rnortalities after one after inocr lation of pathogenic bacteria AH-021 .

'lhe mar-xirnurn nurnher of death of llshes occurred dur:ing 4 ta.7 days hour,s after
inoculation. Aftcr 7 rlays, the death rate 1Ll} steeply and no further death in the
frslrr:s rv.ic Ir:r:orrie:iJ \n Cyprintt:; carpic; fh,r death rate u[ fishes injected rvlt]t AI-l

021 was slightlv v:rriecl in lishes'species inocriiated. The perccntagc mortality i,vas

hiqher it\ LlJl)nrirts curpio

Table 4
Reiation ol iiine zrncl l\rlortalities of Lhe Cypinuscarpio after injectiorr rvith

bacterial suspension ol AI{-O4

Dags after
inoctLlcLtion

Nurnber of
.r{shes
inoculated

AH_04 AH.07
Nunber of | ?t6

71shes I trtorulityt
dearl I
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lrl lhe ili-.str)t \\rork, tlre serialll'clilutei'l close of different bacteriai slrsperlslons
1;roduccd coilsistei-lt trends of mortalit-y. Isolation and identification of i1.;ec1crl
bacteri:rl silains from external lesion, liver, and kidney of freshly clead fishes
r:iearly irrtlicatc that the cause of death was associated r,vith these bacter-rai
stralns. Vitrir]rts r'r'orkers have observed changes in the liver ancl icidney of fishcs
inlecterl ir'"' oirl.tioger,tc Aeromonas strains;(Pai and Pradhan, 1995). prasa6 et ill.,
{1995) r:o'-t1tf r-crsolate t}re pathogenic strain of Aeromoruas hgr)rophilo lroll 5,,,er,
liidnev anr] :lp1ee* of fish experimentally i*fected by the bacteria.

The Lil50 r'allles of the trvo Aeromonad (AHSO2 and AHS03) in..;[shes lvere louprj
to bc I X 'tur c 1.'u-, for ail four isolates. Descliptiorrs uf ttre degiee of virulence b1,
prcr"iot-is r|orl<er- {Santos et cil., 1996} s rggesied []rat strains of Aerr>monos sp
shor'r'ing LD50 less than 1X 106 could br classified as virulent, those with LD50
i06 to l0'3 as rveakiy virulent and those r+,ith LDSO more thanlos as nonvirulent
Accordrngiv AtlSG2 and AFtrSo3 could tre denoted as virulent. There was no
significant difference betrveen t}e virulence of these- ?he yirrtlence ivas sirnilar as
suggestecl b-v rts strghily higher LD50 valu,e.

Salru et al', {1996) lbund thal experimentallv infected. Aeromortas hyclrophtiacor-ilcl
prodtrr:e lesir:n in lhc catfish, ClaricLs ,cltrcichLLs on 3oth day apcl I1 Rotr,-r {Lttltaortlhitrt) orl illi' 1{)111 .i'*, LIor,vever, rhe iril'ectiorr was limiteri to uricer. in lhr} :lkrr
ancl muscii; t-rrilv'. Iiistopathologicai changes in lhe internal organs were r)oI asremarl{airit'' 

'1ii 
ii rvas i.n the skin end rmsc}e. I3esicles Aciorrrt.,rrcrs sp. rtrrri

P:;r-:itilr;:tt.r-:, ai..j :ii,:., ,,31-ir.rLis olhcr types ol L,,acteria r,ver.e alSO foUlrCl to be assOcratr;tj
rvith epl,zooiic ulccr-alive s1'Dclrorne. Jhingran alid Das {1990} observecl lirai
!'Jicrococt:r-.Ls '.-:i,:. isolateci irom resio.r" ,n.r ,haernatopoetic tissues of epizcctir;
ulcerative s1'nci; ome a[fected jlshes could irrduce u]iers within 72 hours l_roth
through inoculation and lvhen kept in association ,"vith the bactei.ia. Ali and
Tirrrruli' {1991) Itrund E- cati and Pseudan'Lomcls aerugstmosa to be associated r,vrth
epizootic ulcerative syndrome affecteci fisties.
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Ali and Tamuli (1991) isolated three ty.pe s of bacteria frorn ulcers of four species
of affected Jlsl-les and reinfection studies shovred tttat Aerornoncs sp. inrJucecl only
rnild infccticns, Tibno sp. induced similar clisease syrnptonls and. Micr<tcocc-,-s sp.
Iailcd Lu irrclr-.tcc arry disease symptom. Murkherjee ei al-., (1c)gS) reported coristantisolalion ol clterrtoarttotroph,ic nocardi+form (CAN) bercteria from eprzcotic
ulcerative s:-\'ndrome affected fishes lvi,rjch bears close relationship to r.he
hi'rman/rat anci ciemonstrated its pathogerricity i. rnouse rnodel
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ri.li-ir-eshi ci- al., iiqS5] isolated nine types of bacteria from epizootic ulcerative
s.yndrorne a{Tecteri fishes out of which Aeror,m.onads were found to be high}y

pathogenir: lvhiie Micrococcans and Cytophag5ans lvere lcss pathogcnic. These

previous findings shorv that there is litttre sirniXarity in the type of bacteria isolated

frorn epizo,:tic uluuralivr: s-vtrdrome positive fishes Lhough rnan)/ ot these bacteria

are virulent" and are able to induce epizootic ulcerative synclrome like lesion r,vhen

injec'ted to healthy fishes. AHSO2 and AHSO3 ialso belong to ciifferent genera and
species l-holrgh they are almost equally virrtlent. A possible explanation 1br ihis
cliscrepancy in bacteriatr types may be that epizootic ulcerative syndrome is nol
eanser-l by an-v singie bacterium. It seems to be a r:ornplex djsease caitsed l:-1,

,nixr:ti inft-'ction.

lhe ralige of inciclences of ulceratir.e disease recorded from the different str.,e:r:ies oi'

nailrrallv inlected lish shows that Channa punctahts is one of thr ntosl-

sursccpiible fishes. The incidcnce percentage ranges frum 2Ok to 1000.6 l'tre other
trvo llsh species are also highiy susceptible in :natural i,vaters. Tlie incidencr
pcr-cijrltagc ranges irom 107o b2Ao/o tn Heterop'neustesfo.ssiiis and 1O?'o to 55o,i:, in

,4rra1:;rrs lestudineus iDas and Das, 1993). The relative susceptibilities o1'r'art,.ru:

c!il,l: ilsh specie-. tr-r sev:ral }:acterial pathogens have been investigatecl by sr:ve rrrl

,r.crlitrr".-r llkri1-:lrri e{ a!., 1994}. Irr rratural infr:ctions, thouglr nrost nf ihq pr-iricl

-iiii,'.r:t.rj ftshes aiL- ill-tscerrlible, somc like the Itlile tilapia {Oreachrorrils nilc/jcrrs) is

foulncl tc, i..re resista-nt to epizootic rrlcerative syndrome (Ahmed and Rab, 1995).

l'hus, a comparalive susceptilriliLy o,ita arnong all types of pond cultured fishes is
nccc!isary bccar-ise this wiIl providc r,tal clueu irr [is]r firrrrr mar:agcn]crlt. Ll]roicc of

fistr species other lhan whictr are highly susceptible to t]re discasc wi]1 rr-rininizt:
lhc ir:sses '.rnd segregating hshes which are rnore susceptibLe can lower the rrsk ol
r1 i se:,rseon i br-eak.

'.-iloiraily Ar.:r'on*trtcLs sp ,is one af the most cornmon bacteria :rssociaLed \,viih lish
diseases. /\lthough many strains lre regarded as opportunistic pathogens, others
;ri'e cleariy priine-ir1,'pathogens in their own right {Trust, 1986). -l}rc lish clisetrses

ivi'rict-i involve Aerornonas hyd,rophita inclueles motile Aeromonar.l septicerrrra, rt:il
spot r1rsr:as;e ol European eei, Anguilla aruguill* (Schapcrclatrs, l934), red diseast:

r>i ,Jarpzrncsc ccl. A lapanica iFloshina, ).962} and red clise;rse of' czrrp, (17pnrnr-s

r:cirpio iF-gusa, 1978i. Jo and Onishi (..ici80) isolaterl .A. liyclrrtphtla irorn ali
drseascrl cultured ayu, Plecoglossus alfiuelis char:acterizeC by exopthalarnlrs zrnii

subculaneous Lrlceration. Rahim et al., (198:t) is;oiated A. lLgriroqthrlrl from the
r,vourrcls of flve species of lishes in Bangiadcsh. Okpok..uasili and Okpokrvasili
(1994) iound thal Pseudomonas spp. and A. lqdrophilaisoiatr,'cl frc',m l-rrou,n patcl-i

tlisease ol tilapia were more virulent to tiiapria fingerlirrg:-i v.,hcn inlecteci l:y a

nrjxecl cr-rlture than A. hydrophitaar Psettclomoi?rls spp. alone. Fisteve el. ol., {l!193}
iscialeci l\eramartas lzydrotrthila anlrd AerornotTos.jattdGr:l irom diseaserl Eur"opean
t:c't (ArLgtli.lla antguitlal from an eei farrn in Spairr rvLrjch causeci ulcerous diseasc by
intfalJci.itoneal iniectiorl {1,D50 dose: lXlOs to 1X lU/ t,-. J. u. / hs}i} zrnrl also b-y

birlh r,'.xposur-e lo iC7 to -lO8 c.f.u./ rnl in healthy eels.

ft e r o xton as'l lqtn fc;c'rerus, another pathogeni<: str.ain

froin scaie protrusion disease in carp by Kusuda
:tilected lislr f;:rrns nf ,tr;rpan. Reinfection gtrtdres itr

J ,,'r,.-t-r, lagc . nr'rr iAlLJ..,, 9f carp rvas higfie r thatr

of At:rorttorl(r$ sLr" lvas isolaled
arrd 1'a}<aharshi (197O), rvhich

carp arrd golcl iish sllorvecl titat
tliaf uf golcl lish Aerrsrn,ortctsq\
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punctat{7 has been regarded as the etio}ogicai agent of infectious dropsy in carps
by Schaperclaus {1965} and he thoug}rt that prirnary infectrons resultrng ur
disease may he indrrceri hy Pserrr,fomonas fluorescens. Later he indicated that 3
dillurerrI uricruurgarrisrn, A. Wnctata, ]'. _,ffuor:escens ancl a viius rrray be irrvolved
in this ciisease rvhich rnanifest itself in se1/eral forms {schaperdaus, 1969}.

'l'hrs tends to indicate lhat Aeromonas sp. are highly opportunistic pathogens
rvhich invade the Jrsh once the skin tarrier is breached. This ho.,yever cloes not
eliminate the fact that these.bacteria.are prirnary pathogens. In order to arri\(i Ar
er conciusiorl ot-1 this aspect, a detailed study on the role of these bacleiia rrr
c:iLr:;ing enizuolic lricerative svnclrome is necessary.
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