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Abstract--—-1ne ludian carps are the most mmportant food fishes and
they have & coriswderabte econoinic impact on the country s eCOTMOIIY.
1 several parts of the country, they are widely cultivated. The Indian
Mujar  LATRS include  the Catla catlia, Laben calbasu, Cirrhinus
mngala, and Labeo rohita, fo mame 2 few species. The fish Cyprinus
carpio, both.in the wild and in captivity, 18 yulnerable to ACTOMONAS
hydrophiia infections. Investigations carried out on Cymnus carpio Lo
hetter understand  the wmplications of a pathogenic Aercmonas
hydrophila 1selates impacts on fish health revealed that the pathogen
affects severely. The fish species that Wwere injected with the bacterial
SUspension Aeveloped lesions of & similar nature, and dead fishies with
nleers on their bodies were found: i ait of the tanks Even after 15
days of incubation and observation, no-difference wasrobserved in the
fishes in the control group of Tishes. Despite this, not all of the bsh
who got wleers perished. Healing has been shown in somc [ish that
had small nleers, according te the research. Cyprimus carpio imjectad
with @ mixed bacterial suspension of AH-04 and AH-07 recorded a
death rate was 65.0 percent. The purc baclerial suspensons AF-0F
and Al 07 cansed 35 peroent and 40 percent death, respectively, n
the test ishes:

Keywords --CyDRnus CaTpIn, 2CToIROnAS hydrophila, nleer formation,
mortaliny.

Introduction

intensive culture of fsn involves high rate of stocking and the abriormal densit

{crowding} of fishes, leading 10 susceptibility to ~commuricanle diseases, and

consequent fotal destruction. There is & wide spread belief that an average

hatchery is a hot hed of disease, where ailing fish are & rirle rather than 28

exception {(Barde, 2021). The prisery factors responsibic for fish diseaces arc
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¥ microbial, parasitic, environmental, nutritional and constitutional. Among fhe
o environmental {actors may be memtioned low dissolved oxygen, super saturaiion
- of gases, temperature, ettrophication, malappropriate water chemistry, pollition,
- presence of intermediate hosts, toxigemic algae ane lack of natural feod n
- sufficient guanbty =nd quality ete,
= It is common knowledge that ciiltivable fishes are susceptible fo disease-causing
pathogenic bacteria (Darak & Barde, 2014; Darak et al. ,2021) and fungl (Barde of
= al.,, 2020, 2021). Bacterial diseases of fish have always caused might mares among
- [ish farmers. Aniong baclerial diseases, furunculosis, ulcer diskase, columnans
= disease and several others have caused epizootics of such magnitude as 1o
P threaten (he entlire salmonid fisheries of the affected regions. Furunculosis of
= salmorid fish received more attention from pathologists, and has been a serious
- problem in hatcheries of many countries, like USA, Germany, Italy, Canada and
— UK. Fish bacteriology is not as advanced in India as it is in other nabons. Thnese
" include dropsy or hemorrhagic septicema, in or ulcer disease; and columnaiis ar
= Catla's eve discase, as well as stereptococeal infection, which 18 the most comTmon
N bacterial Uincss in fish (Daralk and Barde, 2015). A focus on caused mfections
: and the development of appropriate control strategies is essential.
- The Indian carps are the most important food fishes and they have a significan:
i econnmic value. Throughout the country, they are commonly grown, Catla catla,
_ Labeo calbasu, Cirrhinus mrigata, and Labeo rohita are a few of the Indian Major
m Carps. Both wild and cultivated Cyprinus carpio are susceptible to Aeromonas
o hydrophila infections. To better understand the impact of a pathogenc
~ Acromonas hydrophila stragn's effects on Gsh health, investigations were carnel
st out to understand the implication of the infection on Cyrinus carpio.
Hi
adt Material and Methodology
K
" Fish samples .
-~ Samples of Cyprinus carpio species were collected from natural water sources ap:
farrmed svstems in the area. A few fish werc also purchased from the local marken
2‘: after confirming the origins. After processing at the laboratory, samples were
promptly collected for examination. In a matter of minutes, samples of various
" body areas may be collected after being caught with sterile cotton swabs. It tock
just four hours for the samples to be grown. The health of the fishes was given the
:‘ highest importance because of their easier availabibity -
;_t Isolationr and maintenance of cultures
e Bergey's Manual for Systematic Bacteriology (1986) describes the conventional
= procedures for  identifying amd counting the ciu jml concentrations cf
e heterotrophic, acrobe, and anaerobic bacteria. Freskly produced nuftrient agar
= slants were used every three weelks to keep the cultures alive and viable, They
i, were kept at 4 °C. Subcultures were made from the stock cultures before they
= were used in cxperiments. The pathogenicity of the culiures was alse tested o &
fa reguplar basis. .
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Effect of bacterial suspencgion

Withim 24 hours of irocolation, more than 90% of the total rmamber of hshes
ingected with the mixed bacterial suspension of the lour bacteria AH-04 and AB-
0/ showed symptrome, Al 'these inoculated fishes exhibiied wvisible external
svmptoms of the discase. The external climical symptoms. differed httle among the
two species of hish.

Result

Aeromonas hydrophila isolation from different locations in the Marathwada
area

Aeromonas hydrophila dsolates were found in eight separate Marathwada cistrict
locations, for a total of 18 isolates. Manded had four isolates apiece, Parbhani,
Himgoli, Latar, Beed, Osmanabad, Jalna, and Aurangabad each had two isolates,
and s on. These microcrganisms were isolated based on the way they grew on
Mutrient agar slants,

Pathogenicity in ulcer disease in Cyprinus carpio by two Aecromonas isolates

The skin of the hsh were infected with two strains of Aeromonas (AH-03 and All-
07). Studies on fish afflicted with these harmful bacteria were justified given that
the germs had beern isolfated from ulcer tissue of the fish. These bacicna's
pathogenicity and virilence were researched in great depth. A study of the
hactena AH-04 and AH-07's pathogenicity AH-04 and AH-07 were shown to be
ielated with uleers in prelimminary experiments. We believed it was a good idea 10
find out how much incewlum healthy fish nceded to get sick before moving
forward with the experiment. The LDS0O values of these bacteria have not been
documented m any hish. Therefore, stadies were done to determine the LDOO
values of these bacteria, and & cemparison research waa conducted on e
susceptibihty of different fish species to these hmrmful bacteria

Susceptibility of species of fishes to AH-04 and AH-07

Different fish species susceptibility to the same bacterial pathogens are knowrn to
vary significantly. Since, the fish are commercially mnportant species of [reshwater
fish, 2u allempt has been made to research the comparative pathogenicity of All-
04 and AH-07 in Cyprinus carpio.- Saline suspepsion of the [ish bactenal
pathogemic isolates AH- 04 and AH-07 was injected mmtramuscularly (0.5 mil [ 100
em body weight) into healthy fishes Cyprinus carpio and Cirrhinus mrigala in
pure and mixed cubtvre condibons. The dose of 1x105 cfu was used for
inoculation. All the bacterial suspension were injected into 20 fish of each specics
and sterile saline {0.85 per cent NaCH was injected into the control group. Under
surnlar  conditions, the experiment was rephicated 3 twmres Thus, bacteral
suspension was imnjected mnto the fish species and all the fishes were kept 15 days
under observation.

co-ordina““
navidyaiey®

o

ri Guru Buddh'nswam‘ ."‘343154,1 (H.S.)
purma ir) DI

PRINCIPAL
Shri Guru Buddhiswami Mahavidyalays
Purra (Jdn.) Dist.Parbhan

e TORTT ST

ST SR T T T

e I R T R I

B L e s

P



S TS W

PURERS

SRV R Bt

LA AN

-
3

e %5 gk%, ".-‘.-__... ’? "

3523
shimped at the location of the ulcer. The resultant ulcer was small with a
diammeter between 8 and 14 mm. The fish began to die in the injection site with
mild sores affer 72 hours. After 7 to 8.days of innculation the remainting [ish were
healed, and the complete healing tool between 12 and 14 days.

Comparative mortality rate of the two fish species

The mortality rate was 65:0% when inoculated with a mixed bacterial suspension
of All-04 and AH-07 in Cyprinus carpio. The pure bacterial suspensions, AH-04
induced 35 % anet AH-07 induced 40 % mortality {Table 1).

- Table 1
Percentage mortality and Nature of ulcer formation in Cyprinus carplo injected
mtramuscularly with saline suspensions of AH-04 and Al1-07 in pure and mixed

condition
Pacterial 8train  [Number of Number of Nature of ulcer Percentage
f fishes inoculated ffishés dead s mortality
!i(:;r.‘ant_;.c:.l ] .20 0 _- - =
AH-OF - 20 8 moderale 10.0%
AL-OT B 20 - g moderate G 0%
Mixed 20 14 severe 70.0%

Control set of fishes were- intrammuscularly injected with sterile saline suspeonsion
Discussion

A similar pattern of death was observed when vanous bacterial samples were
serially diluled in the current study. Experiments on newly "deceased fish have
revealed that injected bacterial strains found in the exterior lesion, hver, and
kidney were the direct cause of death. Texic Aeromonas slrains have cauwsed hver
and kiduey damage in several fish studics (Okpelowasili and Okpokwasily, 1997)
The pathogesic strain of Aeromonas hydrophila was able to be re-isolated from
fish liver, kidney, and spleen by Prasad et al. {1995}, Intramuscular InjeCilons o
AMO4 and AMO7 were given to two cconomically important specics Cyprinus
carpio in pure and in mixed form. Mortality data showed Lhat the mued bactorial
suspension was more virulent than the pure bacterial suspensions. Severs ulcers
were induced at the injection site in fishes treated with a mixed suspension while
moderate ulcers were induced in fishes injecled with pure bacterial suspensions
of AHOA and ATIOT.

Aeromonads werr found io experimentaily induce ulcerative symptoms hke skin
lesion when injected intramuscularly to healthy Calla catla and Lakeo rohita
usimg at ieast X 10% c.fu /il [Leung el al,, 1995} Karunasagar el al., (1995)
solated @ number of Aeromonas straing from external ulcer and internal organs
of epizootic ulcerative syndrome positive fish and found that these bactema had
very Inw LD30D values ranging from 10° to 107 in cathsh fingerlings and 104 1o 108
in mouse. Prasad ef al., {1995) observed that Cirrhinus mrigala intraperstoneally
wjected by virnlent  Aeromonas hydrophila strain Isolated from  epizoolic
uwleerative syndrome affected Mastocembehys arrnatus exhibited svmploms of
epiznotic ulcerative syndrome including lethargic behaviour and hacmorrhages on
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the general surface of the bedy. C. mrigala showed 100%, 90%, 60% and 30%
mortality 0 2, 3, 4 and 5 days after intraperiloneal injection with 0.1 ml of viable
Laclerial suspension contaming 2.0 x 109, 1.6 % 104 1.2 x 10 and 0.8 x 10
c.fu. respectively.

Clarias batrachus and Robu (Labeo rohita) were both expenimentally infected with
Aeromonas hydrophila, which caused lesion on the 30th and 1Gth days,
respectively. Only an uleer n the skin and muscle were mfected (Sahu et al.,
(1996). Compared to the skin and muscle, histopathological alterations i the
internal orsans were not as glaring Epizootic ulcerative svnidrame has been
Inked te a number of additional "hacteria  besides  Asromonas  sp. and
Pacudomonas sp. Within 72 hours of inoculation, Jhingran and Das (1990} found
that the micrococcus sp. isclated [rom the lesions and haematological nissues of
cpizootic ulcerative syndrome-infected fish could produce ulcers. K. coli and
Pseudomonas aeruginesa were discovered to be related with epizooiic bleerative
syndrome-infected fish by Kar et al,, {1990}

A study on the pathogenicity of these bacteria n two economically 1mportant
fishes in pure as well as mixed form was undertaken. When compared among the
fish species, the obtained data indicated that the mortahty rates inoculated by all
the bacteria AHO4 and AHO7 and mixed culture were slightly lewer although the
differevices were Tiot statistically significant. The goldiish wleer disease is caused
by an atypical strain of Aeromonas salmonicida which 1s responatble for loss of
hoth wild and culiured goldfish (Whittington et al., 1987). Asromonas salmomcida
iug been veported to be isolated from head ulcer of cel, Anguila Japerica
characterized by ulcerative lesion on the head {(Ohtsuka ei al, 1984) and carp
ervthrodermatitis characterized by eutaneous ulcerative lesion (Csaba et al,
1984}, .
Scale protrission flisease in carp was shown to be caused by Aecromonas
liguifaciens {Kusuda and Takal@ashi, 1970), a pathogenic strain of Acromonas sp.
Researchers found that the death rate of carp was significantly greales than that
of gold fish in reinfection trials. According lo Schaperclaus (1965), Pseudomonas
fluotescens may cause primary infections that resull in illness mr carps, and ths
has been supported by other studies: Later, he stated that three separate
microorganisms, A. punctata, P. fluorescens, and a virus, may be npheated with
this sickness, which manifests itself in multiple forms {Schaperdaus, 1964).

Several other workers (Harikrishnan & Balasundaram, 2005; Vivekanandhan ct
al., 2005; Darak & Barde, 2014; Barde, 2021]} also reporied the association of
mainly Aeromonas and occassionally Pseudomonas with epmizootic ulcerative
syndrome. Among Acromonads, Karunasagar ct al, {1939) and Singh et al,
{2008} had recovered Aeromonas hydrophila and Ac¢romonas sobria more often
than other bacteria. Rahim et al., (1985) on the other hand found Acvomonas
caviae and two other ffuourescent Pseudommonads to be mvolved in epizootic
ulcerative syndrome. This ‘tends to indicate that Aeromonas sp. are highly
oppertunistic pathogens which invade the fish once the skin barnier 15 breached.
This however does nol eliminate the fact that lhesc bacteria are prmmary
nathogens. in order to arrive at a conclusion on this aspecl. a detatled study on
the role of these bacteria in causing epizootic ulcerative syndrome 13 necessary.
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