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Abstract---In India, fish bacteriology has a slow progress when
caompared to developed countries. The bacterial diseases reported so
far are drvopsy or hemoerrhagic septicemia, fin rot, ulcer disease,
columnaris disense, ayve disease of Catla, skin disease of Catlish,
stereptococeal indfection ote Among the Indian Major Carps are Lakeo
colbsu, Chrhinus mrgale, Cyprinus carpre, Catla catle aned Labeo
rohita. Cirrhinus mrigala and Cyprinus carpio are the second [ast
growing and are widely consumed throughout India, Cyprinus carpio
iz susceptible to bacternial diseases in natural as well as cultured
system and is infected with Aeromonas hydropfula. The survey
revealed the occurrence 1n the region of Marathwada in most of the
waterbodies surveyed, Two most vitulent isolate among the isokted
strains were tested for thew ability t cause symmptoms.and subseqguent
cdeath in the expernmental lishwes The prelimurary tests ndbicated that
ulcers weve associated with Acromonas hydrophila AH-04 and AH-07
jsolates, The LD50 values were cotimated as 0, 837 X 102, and 0.878
MOLO8 for isolates AH-09 and AH B7. respoctively

Heywerds--Cyprinds campio. Avromanas hivdrophila, DD 50

Introduction

Diseascs causcd by becterial are assecaied with substanual death in both wild
end cultired [ishes. The suthentc part of these palthogenic microorganisms may
vary [rom a prime pathogen to that of an opportunistic pathogen thatl imparts its
hast decline by initiating a disease process (Barde, 2021,

Infection in fishes brings about deleterious coffects in their growth, resistance 1o
stress and fecundity, and 1 addition, they are vulnerable to predation and sub
optimal environmestal factors, All these varizbles decimate the fish, indirectly
impinging .a heavy econornic loss (o the fish fanners, and it becomes imperative
fer them to comirol the infecilon by constant survedllance and development of
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adequate control measures to prevent spreading of diseases and to promote
healthy environment in all the farms.

it is common knowledge that cultivable fishes are susceptible to disease-causing
pathogenic bacteria {Darak & Barde, 2014, Darak et al., 2021) and fungi (Barde et
al., 2020, 2021). Bacterial discases of fish have always C."-tused_ night mares among
fish farmers. Among bacterial diseases, furunculoss, uleer disease, columnaris
disease and several others have caused cpizootics of such magnitude as to
threaten the entire salmoenid hsheries of the affected regions. Furunculosis of
salmonid fish recsived more altention from pathologists, and has been a serous
problem in hatcheries of many countries, ke USA, Germany , Italy, Canada and
UK. It 15 the lrst bacterial fish digeass which has been worked, out fully.

in India, fish bactericlogy has @ slow progress when compared to deveioped
countries. The bactenal diseases reporled so far are dropsy or liemeorrhagc
septicernia, fin rot, ulcer digease  columnaris disease, eye disease of Catla, skin
disease of Catfish, streptococeal infection ete. (Darak and Barde, 2015}, Therelore,
it is necessary to throw emphasis on induced nfections and to develop suitable
control methods.

The Indian major carps are the most important food fishes and they are of very
high commercial value. They arc widely cuitivated all over India, especiaily in
central and South ‘India and particularly in Tamil nadu. Private entrepreneurs
have undertaken Idwe svale sl Mrning by converting mal y a rice field into
commercially viable ﬂ:ah [zrms. Amohg the Indian Major Carps are Labeo calbasu,
Cirrhinus migala, C yprmu:; carpio, Catla catla and Labeo rohita. Cirrhinus mrgal
and Cyprinus carpio are the second fast growing and are widely consumed
thronghout India. Gi;pn'mm carpio 18 susceplible to bacterial discases 1 natural
as well as cuitured system. Hence, it was chosen as the experimental orgamsm to
find otit the effects of pathogenic bacterial strain on the physiology and
nutritional value of the fishes foHowing infection by bacterial pathogen.

Material and Methodology
Fish Samples

Fish samples of fish species Cyprinus carpe specles been collected typically from
surroundmg natural bodiss of water and cultivated systems, After determimng
the source, some [ish were alse bought from the local markets for this
investigation. Samples were laken for analysis after processing at the laboratory
immediately. Immediately afler catching with sterilized cotton swabs, samples of
different body parts were obtained. Within 4 hours of selection the samples were
cultivated. The hishes were selected and considering their easier availabibly, the
health slatue of the fishes was given high priority.

Isolation and Maintenance of cultures

The isolation of heterctrophic, aerohic and anaetobic bactéerial communities in
terms of cfu /ml were identified and enumerated by the standard methods
described by Cheesbrough {198%and Bergey’s Manuat for Systematic Bacteriolugy
{1986). Cultures were preserved by asceptically transferring the bactenal cultures
{0 treshly prepared sterile nuirientagar slants after every lhree weeks The stock

Co-ordipator
iQacC

-

‘-_-_—-_-_______—-’

_ PRINCIPAL
Shri Gury Buddhiswami Mahavid
Purna (Jn.) Dist.Parbhan

r[a}m

e g T T e

i e iy =



%

L

".

e

£ B

1143

cultures were gtored al 4°C. Yor experimental works, subculiures were made from
the stock culiures in suitable media before use. The cultures were also examined
at regmlar urfervals to test their pathogernnicly.

Betermivation of LBW values of the pathogenic bacteria

The two pathogenic bacteria, Aerormonas spp. (AHO4 and AHO7) were grown m
Brain ‘Heart Infusion Broth at 30°C for 48 hours. These cultures were used to
make five 10-fold dilutions of calculated by the spread plate method. 0.05 m! of
ceeh ol these diluted cell suspensions were injectedt intraperitonesally to 10
healthy fishes, The doses received by the fishes ranged from 1x10? to 1x107 chi.
Each of the 10 control tshes recerved 0.05 ml of steriiz 0.85% NaCl solution.
Following injection, tite fishes were observed lor a 15 dayvs period to record the
appearance of disease svmploms and mortality. The dead fishes were immediately
sacrificed and parts of Hver ard kidney were incubated in nutrent broth for re-
1solation of the bacteria. Ths lethal dose 50% end. (LD50) was calculated from the
relationship between the poobits of perconiage mortalities and the logs of the
ditutfion series of beclerisl suspension,

Result

Isplation and maintenance of Aeromonas hydrophila from various location
of Marathwada region

& Total of eighteen (18] 1solates of Aeromonas hydrophila were isolated from sighl
different location of Mamthw ada districts. 04 1solates each were isolated Irom
Nanded district, (2 isolates each were isolated from Parbham, Hingol, Latur,
Beed, Osmanabad, Jalna and Aurangabad districts each [Tabler ). These isclates
were identified and mainlained on their characteristics of growth on Nutnent agar
slants.

Tdalcl
isolate codes Uf Aeromonas hydrophila with their location of isolation
Sr Dnsbvict | Naruiral Isolate code | Artificial | Isolate code I Total
No culture of culture of i
systern ASTOros system Aeromongs
= = ) hydrophila Aydrophile |
1 Narded Godavarl Ah-01 Kandhar Ah-03 04
| (Vishriupun) L)
Asna Ah-02 Petwadai Ah-(4
- | (Bevamir) e R
] 2 Hingoh Kayadn Ah-05 Bh.’-rlegécn Ah-0G 02
i | palapur) U
W Parbhani { Masol Ah-07 Yeldart Ah-08 02
1:_ s | {Gangakhed) | | N
| 4 | Aurangabad | Nagzhan Ah-09 | Paithan Ah-10 | R
P {Tembapuri) i L] 5. !
% T Jalna Galhati Ah 11 Ghanewadi Ah-12 i Copa |
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[ 6 [ fatur | Monyra (Lawr) Ak 13 | Sakol Udgw|  Ah-14 | 02
7 | Beed | Sindphana Ah-15 Mehakari, Ah-16 02
o ipatoda} Ashti ]
8 | Osmapabad | Sina Ah-17 Khasapur Ah-18 02
{Paranda) 1
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Pathogenicity Studies of two Aeromonas (AH-04 and AH-07) isclates in fish
dlear disease using Oyprinus carpio

Twe isplates Aerombnas (AH-04 and AH-07) were wurified from the skin uleers of
the fish concerned, Since these bacteria were isolated from the fish's ulcer lissuc,
it was considered logical to study the clinical symptems, histopatholegy and
hematology of hish infected with these pathogenic bacteria. The study of the
pathogenicity aml viulent characteristios of these bacteria were studied in detail,

Pathogenicity studies of the bacteria AH-04 and AH-07

The preliminary tesis indicated that ulcers were associated with AH-04 and ATT-
07. It was thought proper to determine the amount of moculum required to cause
symptoms in Lealthy Ashes. There are little tecords of these hacteria's LDSO
values in any hsh Therelore, experiments were corducted to establish the LIDS0
values of tiese Lacteria, and a comparative study o the sensitivity of these fish
speeies 1o these vathozenic bacteria was carried eut.

Determination of the LD5D walue

Bacteria isolatce AH-04 and AT-07 cell suspensions were injected into healthy
Esh in serally diluted doses ranging from 1X102 to 1X107 ¢fua in 0.05 ml of
inoculum. Materials and Methods gives detaik of procedures followed. Fish
mortality rates increased with all bacterial suspensions with increasingly
concentrated. The bactenal ispdates AH-04 and AH-07 could be purified from the
dead fish lesion of liver and kidney. At the highest concentration {1x107 cfu), 85%
of the fish inpeuiated with All-04 died and AH-04 died at the lowest concentration
[1x10% cfu}. The LD50 values were estinated as 0. 837 X 10%, and 0.878 X 105 for
isolates AH-04 and AH-07. respectively (Table 2).The inoccuhims concentration
1X102 did not mduced desth or symptoms in fishes.

Table 2
Cumulative mortalitics of Cyprninus carpio after 15 days of inoculation with serial
10 fold rhlutions of AH- 04 and AH-07 {Aerornonas hydrophila)

Dosc fe.fu) mumber of [Number of dead fishes

_.__1.._1"‘3]'-‘e&__‘_%l?f}]_lmf_{__}__ _pH-0a o — ,A[mf_ ]
1 X 102 L0 0. _
1 X108 20 o 5] T -
1X 107 o _ R Tk _
TR 108 e e
1 X 108 __m 11
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1X107  po B is e
LSO - [0.837 X 107 0.878 X 10°

f (WRR ] (;\J ml 6 inocuinm

h Caleulated rumber of bacteria requmﬂ-d to kill 50% of injected fish. {Caleulated
from relationship between probits of percentage mortalities and the logs of the

dihition serics of bacternal suspension).

Comparative mortality rate of the two fish speeics

The morizlity rate was 65.0% when mmoculated with a wmixed bacteral suspension
of AH-04 and AH 07 in Cyprinus carpio. The. pare bacterial suspensions, AH-04
mdueed 35 % oand AH-07 induced 40 % mortalicy-(Table 3}

Table 3
Percerslage mortality and Nature Df uleer formation in Cypnnus carpio iniected
inrramiiaciiarly with sabme .‘l]“:]':F!]‘:IF:InTI.R ol AH-04 and AH-07 in pure and mixed
condition

Hacterin! | Number of | Number of Noture of ulcer Pércen.mge

slrain iﬁsﬁes fishes dead mortality |
3 v inerulated - !
& *ntml ] 20 0] - -
AH-04 | 20 t 8 | modexate _140.0% |
AH-07 | 20 i 9 imoderate 45.0% |
rl'v'[ixrd | 20 14 | severe 120 0% }

Control sel of ashes were intramuscularly llr_]ﬂ,led with sterile saline suspension

Cumulative mortalitics of fishes with respect to number of davs after inoculation
i1s shiown 1n Table 4 The table shows that in all cases there is a steep risc in the
number of mortalities after one after inoc lation of pathogenic bacteria AH-O41.
The maximum number of death of fishes occurred durmg 4 to 7 days hours after
inoculation, After 7 days, the death rate foll steeply and no further death in the
tishes wora recovded. In Cyprmnus carpio the death rate ol ishes injected with AH
04 was slightly varied in hishes’ species inoculated. The percentage mortahty was
hagher in Cyprinus carpio

Table 4
Relation ol t:me and Mortalities of the Cyprinus carpio after injection with
bacterial suspension of AH-04

" Days after Nurnber of E_ AH-01 AH-07 R __[
ineculation | fishes | Number c:.l"l % Number of | % :
. noculated | fishes [ morality | fishes | rnortatity
[ | dead i elecael 1.
] 5 L 1.0 e (!
2 e I 15 2 10
4 4 40 ¢ A 135
10 i SR (R PRSI B
12 60 11 1 85
A Shy
/ﬁm\'
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H 1 320 14 70 R
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10 20 14 1 70 15 75
11 B e 70 15 75
| 12 {90 14 70 15 75
DHecussion

I the present work, the serially diluted dose of different bacterial SUSDETISIONS
produced consistent trends of mortality. Isolation and identification of nyectad
bacterial strains from external lesion, liver, and Kidney of freshly dead fishes
ciearly indicate that the cause of death was associated with these bacterial
sivams. Varions workers have observed changes in the liver and Kidney of fishes
ditected By pathogenic Aeromonas strains(Pal and Pradhan, 1995}, Prasad et al.,
(1995} could rersolate the pathogenic strain of Aeromonas hydrophila from bver,
kidney and spleen of ish experimentally infected by the bacteriz.

‘The LSO values of the two Aeromonad (AHS02 and AHS03) in fishes were found
tobe | X dU= e fu, for all four isolates. Descriptions of the degree of virulence Dy
proviots waorker (Santos et al, 1996} s iggested that strains of Aeromonas sD.
showing LS50 less than 1X 108 could be classified as virulent, those with LDS0
U Lo 10 as weakly virulent and those with LDS0 more than 10% as nonviralent
Accordmgly AHS0Z and AHS03 could be denoted as virulent. There was no
significant difference between the virulence of these. The virtlence was shmilar as
suggested by its shghtly higher LD50 vahlue. -

Sahu et al, (1996) found that experimerntally infected Asrononas hydrophila could
produce lesion in the catfish, Clarias atrachus on 30th day and in Rehu (Labeo
rotuie) on the 10th day However, the infection was limited to ulcer in the skin
and muscle only. Histopalhological cnanges in the internal organs were ol as
remarkable as it was in the skin and muscle. Besides Acromonus sp. wnd
Pseudomonas sp., various mher types of bacteria were also found to be associaled
Wit Cplzootic ulecralive syndrome. Jhingran and Das (1990) observed thal
Micrococcus spo solated from lesions and haeinatopoetic tissues of epizootic
ncerative syrulrome affected fishes could induce ulcers within 72 hours hoth
through moeculation and when kept in association with the bacteria. All and
Tamuli. (1291} found E. coli and Pseudomonas derugirosa 10 be associated wath
cpizootic ulcerative syndrome affected fishes,

Al and Tamul (1991) isolated three types of bacteria from ulcers of four species
of affected fishes and reinfection studies showed that Aeromors sp. induced only
mild infections, Vibro sp. induced similar disease symptorms and Micrococous sp.
failesd 10 incduce any discase symptom. Mukherjee et al, (1995} reported constant
wolatdorn of chemoautotrophic nocardicform (CAN) bacteria from epizootic
ulecerative syndrome affected fishes which bears close relationship to the
hitmaniral and dermonstrated its pathogenicity in mouse mordel
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Cureshi et al, {1995 isolated nine lypes of bacteria from epizootic ulcerative
syndrome affected fishes out of which Acromonads were found te be highly
pathogenic while Wicrococcans and Cytophagans were less pathogenic. These
previous findings show Lhat there is little similarity in the type of bacteria isolated
rom epizoatic Ulceralive syndrome positive fishies though many ot these bacleria
arc vitulent and are able to induce epizootic ulcerative syndrome like lesion when
imjected to healthy fishes. AHS02 and AHS03 also belong to different genera and
species though they ave almost equally virulent. A possible explanation for-this
discrepancy In baclerial types may be that cpizootic ulcerative syndrome is not
caused by any single bacterium. It seems to be a complex disease cansed hy F
muxed infection, {
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The range of incidences of ulcerative discase recorded from the dilferent species af
raturally  infected fish shows that Channa punctalus 1s one of the most |
suscentible fishes. The incidence percentage ranges from 209% (o 100% . The other
two fish species are also highly susceptible in natural waters. The incidence
porocentage ranges from 10% o 20% in Heteropneustes fossilis and 10% o 352% m
Anabus lestudineus (Das and Das. 1993) The relative susceptibifities of various
ather fsh species io several bacterial pathogens have been investigated by several
workers [Sollani e al, 19943, In natural infections, though mast of the pond
cultured hshes are susceptible, some like the Nile titapia {Oreachromus nifoticus) is
found o be resistanl to epizootic vlcerative syndrome (Ahmed and Rab, 1995}
Thus, a comparative susceptibiity & ata among all types of pond cultured fishes 15
neccssary bocause this will provide vital chues in fish farm management. Choice ol
fish specics other than which are highly susceptible to the disease will nunimize
the lossos and scgregating fishes which are more susceptible can lower [he risk ol
discasze ontbreak.
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Globally Apromonas 5 .;:._'13 one of the most cornmon bacieria associated with fish
diseases Although many strains ire regarded as opportunistic pathogens, others
arc cicarly primary pathogens in their own right {Trust, 1986). The fish discases
which involve Aeromonas hydrophila includes motile Aeromonad septiceris, red ‘
spol disease of Buropean eel, Anguille anguille (Schaperclans, 1934), red disease

of Japanese cel A japonica {(Hoshina, 1902) and red discase of carp, Cyprnus

corpic {Bousa. 1978, Jo and Onishi (1980] isolatedd A hyedrophula rom all

diseased cultured ayw, Plecoglossus alfivelts characterized by exopthalamus and

subcutanecus Weeration. Rahim et al., [1985) isplated A, hydrophila from the

wounds of five species of fishes in Bangladesh. Okpokwamili and Okpolowasili

{1984) found that FPseudomenas spp. and- A hydrophilo isolated from brown patch

disease of tGlapla were more virulent to tilapia hngerfings when mniected by a

mixed cullure than A hydrophila or Pseudomones spp. alone. Esteve of af., (1993)

isolated Aeromonas huyedrophila and Aeromonas jandaer [rom diseasced European

cel Anguilto anguilia) rom an cel farm in Spainwhich caused ulcerous discase by

intraperitoneal injection (LD30 doser 1X 108 to | X WY . L u. / fish) and also by

bath exposure to 107 to % cfu./ ml in healthy eels.

Aergmeonas lguifaciens, another pathogenic strain of Aeromonus sp. was isolated
from seale protrusion disease in carp by Kusuda and Talkahashs (1970), which
affected fsh farms of Japan Reinfechion studies i carcp and gold fish showed that
percentage  motalicy of carp was higher -than [t of pold lsh, Aeromonas
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punctata bas been regarded as the etiological agent of infectious dropsy in carps
by Schaperclaus (1965) and he theought that primary infections resultiog in
discase may be imdnced hy Pseudomonas fluorescens. Later he indicated that 3
cillerent microorganism, A punctata, F. fluorescens and a virus may be involved
in ihis disease which manifest itself-in several forms (Schaperdaus, 1969).

This tends to iadicate that Aeromonas sp. are highly opportunistic pathogens
which invade the fish once the skin barrier is breached. This however doos not
ehminate the fact that these bacteria.are primary pathogens. In order tn arrive af
a concliasion on this aspect, a detailed study on the role of these bactena in
catsing epizostic wicerative syndrome is necessary.
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