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diseaseofCyrinuscarp,io.cau$ed,byAerofl}onas
hydroPhila

Ravi D- Barde

; 
" 
il ;;,, r::,;# 

; :"^i, ?:lli-^';# :,ffiffii::ilh 
tra' I nd i a

CorresPondirlg alttl

ai:s rrnc t--' i'lrc i n <1ian carps ^'",t::;;::l :Ti#T:::",S 

"::;j"?";';ai;;.':, i,::l:'ifi ;f::i:n: T;:, ?:#'a'1'''*r'*'led 
rn e I nd ia rr

N1t-Lior riitp-s irtt'i'al 
-ir't 

Caila t'ii"^''i"u"o calbasrr' Cirrhinus

mrig:ira, ancr Laueo rohita, to.name-a-f"ru =p..1""' Tlt fish cypnnus

.,,,f,io, u3tlr. ,: ,.,: *lta ""q 1".::{t;I};: ::*.:fff,,T"t'::}?li:
ffi i,,J,r;_*:",:"lf 'J:":*11'l?:X 

*;i 
" p *th:q",:c Aeromonas

hvdropiiii:'r isolatei 
'*pltt. 

11 n=]l 
-n:*n 

ttt'"'ita that the patkrogen

^il".r. 
se'er.e1y.,n.' nl[-=p".i". tt at'i,"tt' t.O."a with tlee bacterlal

srrspc*sion d.,retop'ed'i.ri"li" or 
" =i*iiur';;il;", 

and dead f-tshes rvith

rrlct'r s crn their tJaiu= were loun-d t*"J' 
-"i 

the tanks Even after 15

daysofrncubationandobservation.,no.differencelp.as.otrservedi.nthe
{1shes in the .rr;;i^;;;p of fis}tes:'il;;;i; rriis, 

11t 
a1} of ihe flsh

.,vho gor ulcers o#=#i' it*n"g t'*" *"" *"*-:-li 
sorne iish that

hacisma11"t"'='-'J'.oJt"*-':-lY*:ffi X-t'"ffi ";;''r?"J:':T5":'Fi

x*,: ;lr:: : ?'J:J'* :.:T11!:'i'i" uu' t 
"'ia, 

su spe n sion s A1 1 - 0 4

ar-rcl All-L)7 r:iirtsecl ')5 irerr:ent ancl 
"ii'p"tt""t 

death' respectively' in

lltr- l,'sl iisilcs'

Kegwards---cYprlrlr-ls carpio' aeromonas hyclrophila' r-rlcer formatiot-t'

rLortillit-v '

lntroduction

}ntensivecu}tr-rreollrshinvolveshighrateofstoc}<ingandtheabrnornaldensity
{crolvcling}offishes,ieadingto,Sr.}Sceptibi}itytocommunicablediseases,and
.o.,..q*.*t total a-."t.,r.tio7r. frr"r"']|'""-ia" 

""preatl 
beiief that an average

hatchery is a hor o.g..of j,..ili:.l#n:l**":l;f ;:""ff'HJ-:::I;:

k$&,*'rtlt'tts.,

) 8 APril 2022

l5t9

(hri Grrru

ta_-
DTIXCIPAL

lulltrimmi tt$lti6lrltyr

Interna.tic

ManuscriPt



d

':

b^

*L

&*-

&r

;\

b*

3524

microbial, parasitic, environrneRtatr, nutritional and constitutional. Amcng the

environrnental factors rnay be mentioned 1ow *issolved oxrygen, stlper saturation

of gases, temperattrre, eutrophication, malappropriate water cherrristry, poilulion.

prelence of intermediate hosts, toxigenic a.lgae anal lack of rraturral ftrod in

suf{icient quantitv arrd gua}ily etc,

It is comrnon knowledge,that ctitti.yable fishes are susceptible to disease-causlng

pathogenic bacteria (Darak & Barde, 2OI4; Darak et a1.,2021) and fungi (Bardc ct

al., 2O2A, 2A21). Bacterial diseases of fish have alwalrs caused night mares among

fislr larlltjrs. Arrirrrrp,- lracteriarl rliseases, Jrtrttnculosis, ulcer disease, colLtrnnarts

disease arr{ several others have caused epizootics of such magnitude as t()

threaten the entire salmonid hsheries of the affected regions. Furunculosis ol.

salmonid fish received rnore attention from pathologists, and has been a seriotts

problern in hatchenes of many countries, tike USA, Germaly, Italy, Canada arnd

UX. t i.t bacteriology is not as aclvanced in India as it is in other nations. Tht:s;e

include dropsl, or hemorrhagic septicemia, Irn or ulcer disease, and colunrnaris rr

Celtla's eye clisease, as well as stereptococcal infection, which is the filost comrloil

bacterial illness in hsh (Darak and Barde,2015). A focus on caused inli:r:iiorr:'

and the development of approprjate control strategies is essential.

'I'he lndlal carps arc the most irnportant food fishes arul t.irt'.y ttave a significani

econornic value. Throughout the country, they are commgnlygroWn. Catla catlr,

Labeo calbasu, Cirrhirrus mrigala, and Labeo rohita are a few of the Indiarr Maioi

Carps- Both r,viid and cultivatecl Cyplirrus carpio are su-sceptible to Aeromorrats

h-vdrophila infections. To better understand the irnpact of a pathogenir

Aerornonas hycirophila strain's effects on fish health, investigations were carrjeci

out to understand the implication of the in{ection on Cyrinus carpio^

Material and Methodology

Fish sarrrples

Sarrrples of Ci'p,rrinrrs carplo species r.r,,ere col]ected from natural water sour-ces zrrli.i

farmecl srvsterrts rn the area. A i'ew fishr,vcrc also purchased irom the local nlari-rl

after confirming the origins. A{ter processing at the }aboratory, samp}es rvetir

pronrptl-v- collectecl for exarrrination. In a.matter of minutes, samples of varit)us

tody areas may be collected after being caught .with sterile cotton swabs- It took

jusi lour hours for the sarnples to be growrr. The health of the Iishes was given the

trighest importance because of their easier availabritity.

tsolation and maintenance of cultures
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Bergey's Manual for Systernatic Bacteriolory (19S6} describes the conventional

proiedures for identifying and counting the cfu /*1 concentratj.ons cf

heterotrophic, aerobrc, anr.i anaerobic ]:acteria. Freshly produced nutrient agilr

siants tvere used every three,,veeks to kccp thc cultures alive and v.iable-'l'lrclr

were kept at 4 "C. $ubcultures. w'ere rnade from the stock cr-rltures l:refore they

*.""" 1**..1 in experiments. 'lhe pathogenicity of the cultures was also tesleel on a

regular basis. - ,#"**S\
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Effect of bacterial suspension

Within 24 hours c.rf irrocr-rlation, mgre thalr 907o of the totai numbcr of irshes

inlected r,vith lhe'mixed bacterial suspension of the lour bacteria AH-04 and AIJ-
i)'/ utri.rr,vcd symptoms. All rlhcuu inuculated flshes exhit;ilcd vtslble exterrlal
sJrrnptoms of the drscase. The extemal clilrical s5rmptoms differed little among the
tw-o species of fish.

Result

Aerornonas hydrophila isolation frorn different locations in the Marathrvada
area

Aeromonas hydropirila isolates were found in eight separate Marathwada dislr-rrt
locations, for a total of 18 isolates. Nanded had fc'ur isolates apiece, Parbirani,
Hingoli, Latur, Beed, Osmanabad, Jalna, and Aur:angabad each had two isol;llcs,
and so on, 'l'hese microorgarisms were isolated based on the way they grelv on
l\utrient agar slants.

Fattrogenicity in ulcer disease in Cyprinus carpio by two Aerontortas isolates

"l'he skin ol the iish were infected with two strains of Aeromonas {A}I*04 arrcl AH-
U'/) Studies on fish afflicted u,ith these harmfui bacter"ia were justified given thal
the ger:ns had been isolated from ulcer tissue of the fish. These bactcr-ia's
pa-thogenicity and virulence were researched in great depth. A studl' of the
bacteria AH-O4 and AH-O7's pathoge.nicity AH-O4 and AH-'O7 rvere shorx.n lo be

rrlated r,vith ulcers in pretiminary experiments. We believecl it r,vcrs a goocl idca tn
iind out horv rnuch irroculurn healthSr fish needed to get sick before mr)\'ing
for*'ard wrih the experirnent. The LD5O va,lues of these bacteria have not beeri
riocurnented in anv fish. Therefore, s.ttrrlies were f,lone to deterrnine the Lll50
values of these bacfrria, ancl a cornparison reoearch r,vas conductrC on tirt:
susceptibility of ciifferent fish species.to these harrnful bacteria.

Susceptibility of species of fishes to AII-O4 and AH-O?

Dilferent fish species susceptibility to the sarile bacterial pathogens are knor...'n to
varv signihcantly. Since, the fish are commercially important species of freshwater
fish, an attempt has been made to research the cornparative pathogenicity of AH-
04 and AH-07 in Cy'prinus carpio. Saline suspension of the fish bacterial
pathogenic isolates AFI- 04 and AH-07 was injected intrarnuscularly (0.5 mi I 1O0

gm body rveight) into healthy fishes Cyprinus carpio and Cirrh"inus inrigal:r in
irurc and rnixecl cutrt'.rre conditrons. The close of 1x 1O5 cfu \!'as r-rsed {br'

inocr:lation. A.l1 tlie bacterial suspen.slon were i:rjected ir.rto 2O fish of each spccics
and sterile saiine {0.85 per cent NaCI} was inlected into the contro} group. Under
sirrrilatr conditions, the experiment was replicated 3 times, Thris, bacteriai
suspension r.vas injected into the hsh species and a}i the fishes were kept l5 days
under observation
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siurnped ai the location of the ulcer. The resuitant uicer was small lvith a

diameter between S and 14 mm. The fish began to die in the injection site with

mild sores alter72 hOtrfS. After7 to S riays of inocrrlationthe remainillg ltsh rvere

healed, and the complete healing tool< betrveen 12 and 14 days.

Cornparative mortality rate of the two lish species

The mortality rate was 65"070 when inoculated with a mixed baclerial sllspension

ol AH-04 and AH-07 in cyprinus carpio" The pure bacterial suspensiorrs' A1'l o4

induced 35 7o and AH-O7 induced 40 7o mortalitl'(Table 1)'
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Co-rr-trot *".t of fiin.. *.re"intrar*uscularlv injected with sterile saline susp.rnslol-r

Dlscussion

A simiiar pattern ()f cleath lvas obser.ved wlien variolls bacterial sarnpitll l\'ei-e

seri3liy rtiluted in the cuI"rent studv. Experiments on nev-rly'cleccasecl Iish have

ri:oealed that in-'iected bacteriai straics found in the .exterior lesioc, livcr, iitrci

1<rciney were the direct cause of death. Toxic Aeroinonas strairis have c'etLlst-'ci ltver

and kidney damage in several fish studies (Okpokwasili and Okpokrvr.rsilt, 1994)

The pathogenic strain of Aeromonas hyclrophila was atrle to be re-isol;rted Irorn

irsh liver, kidney, and spleen by Prasad et al. (1995). intramuscular injet;trons of

AHO4 and AHOT were given to t.,vo economically important species C,\'plrrtlts

carpio in pure and in miied forra. Nlortality data showed lheit the mrxeci lLir(rtclial

suspension lvas more virulent than the pure bacterial suspensions' Sever(r 1ll{le;-s

*.ere induced at the injection site in fishes treated with a mired suspension whiie

moderate ulcers ,vere lnduced in fishes in-jected rvith pure Lracterial sltspensions

'i Ali04 and AHO7.

Aeromonads werp found'to experimentally induce ulcerative syrnptoms like skin

lesicn when injected intrar'Euicularly to healthy Catla catla and Labeo rohita

r-ising at least 1x tot c.f.u,/ml (Leung et a}., 1995). Karunasagar et ai-, t1995)

isolatecj a nnrnber of Aeronronas strains from external ulcer and internal orgalls

cr|epizooticulcerativesl,ndromepositivefishandfounclthatt}resebacteriahactr
',,.ri; iou, Ll-lSC iiarlttes ranging from 103 to 1O3 in catfish fingerlings and 1O! ro I06

in mouse. Pras;rd et al., t1995) observed.thal Cirrhittus rruigi,tla intrape rltoneally

inlected by virulent Aerornonas hydrophila strain isolatecl lrorn epizootic

ulceraltiye syndrorne affectecl Mastocembelus alr'rlatus exhibitecl s-r'mptoras of

cpizoc.riic ulcerative synclrome including lethargic beharriour ancl haemorrhtrges on

Table 1

Perceritage mortality and Nature of ulcer lbrmation in

intramuscularly with saline suspensions of AH-04 and

co'o[:lr:'

strrr oryf;1.!f tiffi*'l*tt ill'l'

Cyprinris carpit; rn-iecled

Ati-07 in pure utrrcl mixed

1V)--
PRII'GIPAL

*, n,n 
:i1,li';ll:,ll1il:fl '*p

Bacteriai strain Vumber of
lshes:inoculated

\umber of
lshes dead

\ature of uicer Perccntage
morlalit-v

onlrol 2A o

Il 04 20 B moderate 4O.ODzi>

-\il 07 20 9 moderate +5 0%

\,1ixe d 20 t4 fevere o,ool,
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the general surface of the body. C. mrigalia showed TOOol>, 9O'/o, 5O7o and 30%

moriality in 2, 3, 4 and 5 days after intraperitoneal injection with 0.1 rnl of viable

i;ir,:teli*1 suspensior.l contairting 2.A x 1O3, 1.6 x lll3, 1.2 x lUi and (}.8 x 10lr

c. f.'u. resllectiveiy.

Clarias batr5chus apd Roh.,u (Labeo rohita) were both experimentaily infected with

Aeromonas hydrophila, which caused lesion on the 30th and i Oth rlays,

respectively. Otdy an ulcer in the skin and muscle '"vere infected (Sahu et al',

{1gb6}. Compared to the skin and musc}e, histopathological alterations in the

internal organs u/ere not as glaring. Epizoctic ttlcerative s-,-ntt-orne has been

linl<ed io a. nurnber of add,itional bacteria besidt:s ,'\erornoilas sp- alrd

pselrclomonas sp. Within 72 hours o[inoculation, Jhingran:rnd Das {1990) fourici

that the micr:ococcus sp. isolated. from the lesions anrl haernatological tlssues of

epizoolic ulcerative syndrome-infected fish could producc ulcer s' tr' coli and

pseudomonas aeruginosa were di.scovered to be relateci rvirl-i epizootic ulcerative

syndrome-infected ltsh by Kar et al., (199O).

A study on the pathogenicity of these bacteria in two economicallf important

lishes in pure as well as mixed form was undertaken. Wheir cotlipared among lhe

6sh species, the obtained data indicaled that the morialit-"' ritt-es inoculat-ed by a1l

the hacteria AH04 and A!tr07 and mixed cultllre w'ere sirg-t'tti1' lor','cr although the

3ifierences were not statistically signiircant. 'lhe goldlish r-tlcer disease is caused

Lr-v' an al3lpical strain of Aeromonas salmonicida whicir 1s respollsibie for loss of

bolh wiid and cr-rltured gotdfish (Whitlinglon et a1., 1987). Aerornonas salmonicida

has been reported to be isolated from head ulcer of eel, Anguilla -japonica
ctraracterized by ulcerative lesion on the head (Ohtsuka et al,, 1984) and carp

erythroderrnatitis characterized by cutarrecus ulccrative iesion (Csaba et al.,

re84).

Scale protrusion disease in carp was shown to be causecl bl' Ar':rorrronas

liquifaciens (Kusuda and Takahashi, 197O), a pathogenic stririn o1'Acrornonas sp.

Researchers Iounct that thc death rate o[ carp was sigi-liiicl'lrlt11' Srearler lhan t]rat

o1go1ci llsh in reinfection trials, According to SchaperclaLts ii965), l'seuclomonas

fluorescens rrraJ. cause primary infections that result irt ilirt"ss lll r ar1;s, ar-'d tiris

has been supported by other studies. Later, he siatE:d that three separale

microorganisms, A. punctata, F. fluorescers, and a virus, may be rrnphcaterl r'vith

this sickness, which manifests itself in multiple forms (Schaperciar-rs, 1969) .

Several other workers (Ftrarikrishnan & Balasundaram, 200ll; Vivekananrthan et

a1., 2005; Darak & tsarde, 2014; Barde, 2A2l).) also reported the association of

mainly Aeromorras and occassionally Pseudoillonas with epizootrc ulcerative

syndrorne. Arnong Aeromonads, Karunasagar et zr]., ti9$9) ancl Singh et ai.,

{iOOS} had recovered Aeromonas hlrdroplrila ancl Aerontonas sobria more often

tiran other bacteria. Rahim et al., {1985} on the other lttirtrl lbund Aeroinonas

caviae and trvo other fiuourescent Pseutlomonacls to be inv<llved in epizootic

ulceratlve syndrorne. This 'tends to indicate ,that Aeromonas sp are highly

cpportunistic pattrogens which invacle the {ish once the skin barrier is breacired-

This how,eve r does not e,Liminate the Iact that tliese bactcna ar (-' prirrrary

pathogens. In order to arrir,,e at a conclusion on this aspect, a cietailed study on

the role of these bacteria in causing epizootic ulcerative s.r'rtdromt' ts IlcL(ssar)'.
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