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Abstract— The authors isolated Aeromonas hydrophilla (Biovar I, I, 111, 1V, and V) from a broad stock of Oreochromis niloticus with 65
% mortality in the winter of 2008, 2009 following their wintering season . There were hemorrhagic patches on the skin, fins, in the mouth
and internal organs of affected fish. The bacterial characteristics of the isolated bacteria were studied; experimental infection succeeded only
when the bacteria was applied by injection but not via water. Following experimental intraperitoneal infection with the isolate Aeromonas
hydrophilla strains No. 5. haemorrhagic patches appeared allover the body of the planktonophagous fishes .

The microorganisms were highly virulent to all tested Oreochromis niloticus, as measured in terms of LDs, values. The results of
Histopathology revealed the presence of dermal and subdermal hemorrhages, congestion of haemopoeitic organs and the presence of high
numbers of immature erythrocytes in the blood vessels. The important role of stress factors in the pathogenesis of the disease was discussed.
The economic analysis revealed that the Aeromonas hydrophila causes a great economic losses to fish production farms as its causes a high
mortality among the infected fish that reached to 65 % , with decreasing the weight of the fish sale that may reached to 162.5 Kg/100 fish

with decreasing the economic returns by 1625 LE/100 fish.
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. INTRODUCTION

Fish diseases due to bacterial pathogenic are the major
problems in aquaculture as they are found naturally in fish
environment and under certain stress conditions cause severe
economic losses to fish farms (Post, 1987 and Olsson et al.,
1998).

O. niloticus is the most common fish cultured in Egypt is
farmed in polyculture with the Common carp (Cyprinus carpio
L.), and mugilids in earthern pond (Abdelghany and Ahmed,
2002) .

Except the work of Bejerano et al. (1979), on Aeromonas
hydrophilla infection, Faisal and Easa (1987), on Aeromonas
hydrophilla and Plumb (1994) who mentioned the Aeromonas
hydrophilla produce clinical signs similar to those observed in
Pseudomonas and Flexibacter columnaris in tilapia and other
infected fish species. In this study, an epizootic among
Oreochromis niloticus caused by a Aeromonas hydrophilla is
described.

Aeromonas hydrophila and other Aeromnads are among the
most common bacteria in freshwater habitats throughout the
world. They are necessarily present in normal microflora and
hydrobionats inhabiting fish reservoirs (Kompanets et al.,
1992). There are some potential risk factors associated with the
main diseases of fish such as season and water temperature
(Ortega et al., 1995). Mortality among high thermal stressed
fish was 80% due to Aeromonas. (Noga, 1996).

However, they frequently cause problems in both feral and
cultured fish (Cipriano, 2001) it is responsible for heavy
economic losses caused by both high mortality and
deterioration of product quality (Groff and Lapatra, 2000 and
Karunasagar and Otta , 2003).

Aeromonas hydrophila, considered as one of the most
important bacterial pathogens that causes a great economic
losses to fish of either fresh or marine fish due to a high
mortality with decreasing the fish weight and sale with
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decreasing of fish farm returns. (Alicia et al., 2005 and
Samuelsson et al., 2006).

Also, Dhayanithi et al. (2010) reported that the aeromonas
hydrophila considered as one of the most important stress
related diseases that causes a great losses with a high mortality
among fish.

So this study was planned to study the incidences of
aeromonas hydrophils among O. niloticus irs risk symptoms
and PM lesions and the methods of laboratory diagnosis with
studying its economic losses in cultured oreochromis niloticus.

Il. MATERIALS AND MEDTHODS

Bacterial isolation:

Bacterial isolation was attempted from the open ulcerative
lesions in skin, epidermal hemorrhagic patches, spleen, liver ,
kidneys and heart blood of 390 moribund fishes.

Blood agar (5 % sheep blood), brain heart infusion agar and
R.S. media were used for primary isolation. Smears from
spleen and blood were stained with Giemsa's stain. The
biochemical characteristics of the isolated bacteria were
studied.

Using API-20 E system. Identification of the isolates was
carried out according to Bergey's Manual of Determinative
Bacteriology (Buchanan and Gibbons, 1974) and Whitman
(2004). The antibiogram of the isolates was conducted on
sensitivity agar (Muller hinton agar) according to the method
mentioned by Lanyi (1980).

Experimental infection:-

The isolate (5) of A. hydrophila incubated at 32 °C for 18
hours was used in experimental infection of healthy 1 year old
O. niloticus (280 £ 10 g, 25 + 2 Cm) obtained from Barsek
Fish Farm. A group of 10 fish was injected with 0.5 ml / fish
intraperitoneally from suspension containing 3 X 10° bacterial
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cells / ml as counted using plate count agar medium, (Oxoid).
Further 10 fishes were kept 1 hour in water containing 3 X 10°
bacterial cells/ml. The infected fish were kept in 60 L aereated
aquaria supplied with tap water. Re-isolation of the organism
was tried from the internal organs of dead and moribund fishes.

The medium lethal dose (LDsg) was calculated in (Table, 4)
following intramuscular inoculation of 0.1 ml of 18 hours old
broth culture of isolate (5) in its second subculture / fish using
5 fish / dilution (10 — 10®)according to the method described
by Reed and Munech (1938)

Histopathological examination:-

For histopathological studies, skin and underlying muscles,
gills, spleen, liver and trunk kidney of infected fish were fixed
in 10% formalin saline, embedded in Paraffin and stained with
Hematoxylin and Eosin ( H & E) (Hibiya, 1982).

Economic losses:-

The economic losses of the fish due to exposure to
enterococci were determined from dead fish, weight of dead fish
and the losses in return due to dead fish according to the
following equations (Atallah and EI-Banna, 2005):

a- Weight of dead fish = Number of dead fish X Average

weight of the fish (gm).

b- Losses in returns (L.E) = Weight of the fish (Kg) X Price

of Kg fish (L.E).

Statistical analysis :

The incidences of enterococci among fish, incidence of dead
fish was statistically analysed using Chi“-test according to (SAS,
2004).

RESULTS

Clinical studies:-

During December 2008, January and February 2009, 65 %
mortalities (390 fishes out of 600) among broad stock of O.
niloticus (2 years old; 2 — 3 Kg in weight : 45 £+ 5 Cm in
length) were observed wintering. More than 80 % of the O.
niloticus showed hemorrhagic patches allover the body
particularly around the base of the fins sometimes darking of
the skin. In some moribund fishes, necrotic (frayed) fins,
hemorrhaged scale pockets and pale pockets and pale gills
indicative of anemia (Fig. 1,2 and 3) as well as edematous
musculature . Internally, organs are friable and have a
generalized hyperemic appearance; the kidney and spleen are
swollen; and the liver is often mottled with hemorrhage
increased with light areas. The enlarged abdomen with ascitis.
The body cavity contain a clear fluid but more often the fluid is
bloody and cloudy. The intestine is flaccid, hyperemic, contains
yellowish mucus, and is void of food . Blood, heart, kidney and
spleen smears stained with Giemsa showed numerous number
of rod shaped organism.

Results of bacteriological; examination :-

From the blood and internal organs of 87 fish showing
typical symptoms, 20 bacterial isolates were recovered in pure
culture. These isolates formed yellow-brownish, smooth,
mucoid colonies after 24 hours on the used media (Table, 1).
Further characteristics of the isolates are given in (Table, 2).
Results of antibiogram are shown in (Table, 3).
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Results of experimental infection :-

Experimental infection with A. hydrophilla resulted in
death of all fish inoculated intraperitoneally in a period of 11
days. Moribund fish swam slowly, their body became dark in
association with hemorrhages that were recognized in the
kidneys, spleen, liver and gills. In the smears of the organs, the
same capsulated bacteria were demonstrated by Giemsa stain.
Re-isolation of the same bacteria was succeeded.

Table 1. Incidence of A. hydrophilla isolated from the blood
and some internal organs of O. niloticus :

Organs
5
= > +—
Strains E 3 g g 2 = 2
2 = = = =} i} P
m £ & - ~; T o
w
A.
hydrophilla | & | 3 4 3 3 ! 8
Table 2. Showing biochemical identification of A. hydrophilla
(Biovar I, 11, 111, 1V, V) (Whitman, 2004).
Shape A. hydrophilla A. hydrophilla
Gram —ve, .
rods A donitol
Omdaﬂv_e/fermenta Amygdalin
tive
Cytochrome .
oxidase + Avrabinose +
Catalse Caprate +
Citrate, Simmons + Cellobiose
Gelatinase + Dextrose
SIM Sulphide - Dulcitol
Indole - Fructose
Motility -+ Galactose
VP - Gluconate +
H2S - Glucose +
Indole (Peptone
H20) Glycerol -
Nitrate reduction Inositol
Tryptonase Lactose
ONPG Malate +
Arginine
dihdrolase * Maltose v
Lysine Mannitol +
decarboxylase
Ornithine Mannose +
Decarboxylase
Esculin hydrolysis Melibiose
Beta-galactosidase Raffinose
N-Acetyl-
Dglucosamine * Rhamnose
Phenyl-acetatae Salicin
Triple sugar iron Sorbitol
Urease + Sucrose
0/129 disk - Trehalose
TDA - Xylose
Adipate -

-, 90 % or more of strains are negative
* Motile by Polar flagella

+, 90 % or more of strains are positive
V, Strain variability

Studies on the LDy, of isolate (5) indicates its high
virulence to all of the tested O. niloticus (Table, 4) . The
sensitivity test occur to A. hydrophilla strain No. 5 only which
used for experiment .
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Table 3. Results of antibiogram of A. hydrophilla.

Antibiotic Susceptibility Antibiotic Susceptibility
Penicillin R Nitrofuration R
Chloramphenicol R Chlorotetracyclin S
Streptomycin s Oxytetracycline s
Tetracyclin S Kanamycin S
Neomycin S Gentamycin S
Polymyxin B s Novobiocin R
Erythromycin R Spiramycin R

R= Resistant S= Highly sensiti s= Moderately sensitive

Table 4. LDsq-value of A. hydrophilla (Isolate 5) in different
fishes by intramuscular inoculation.

Fish species
Oreochromis niloticus, (25 g+5; 10 Cm + 2)

N.B. Length measurements are those of total length.

LDsp-value
4.8 X107

Results of histopathological examination :

Examination of stained sections of skin and internal organs
of naturally and experimentally infected O. niloticus revealed
the following histological alterations; dilatation of the dermal
and hypodermal blood vessels associated with focal areas of
haemorrhages.

Perivascular aggregation of melanomacrophages could be
recognized. Oedematous fluid was seen between the swollen
dermal collagen fibers (Fig. 4). Congestion of the blood vessels
was markedly seen in the liver, kidney and splenic sinusoids
(Fig. 5). Excessive number of immature erythrocytes was
between the renal tubules. Homogenous eosinophilic
proteinous substance was seen in the renal tubules together
with intertubular haemorrahes (Fig. 4, 5). Submucosa of blood
vessels of intestine dilated together with focal areas of
haemorrhages and leucocytic aggregation were seen.

Treatment was successful, and mortalities ceased 6 days
following the application of the last dose of the antibiotic.

Mortality pattern and economic losses :

Table (5) cleared that, the mortality percentage due to
aeromonas hydrophila reached to 65 % from the examined fish
in studied farms. And the weight losses due to aeromonas
hydrophila reached to 162.50 Kg of fish sale, while, the the
return losses reached to 1625 LE/100 fish suffering from
infection with aeromonas hydrophila.

Table (5) : Mortality rate and economic losses in aperiod of 11
days after bacterial inoculation intraperitoneally.

A group of 10 fish was injected with
0.5 ml / fish intraperitoneally from
Parameter suspension containing 3 X 10°
bacterial cells / ml as counted using
plate count agar medium, (Oxoid).
Total number of fish examined 600
Mortality due to A. hydrophila 390
Average wt of the fish 2.5 Kg
Percentage of death 65 %
Wt losses / 100 fish 65 X 2.5 Kg = 162.50
Price of Kg fish 10
Return losses / LE/100 fish 1625

I11.  DiscussIioN

Since plehn (1904) reported for the first time A.
hydrophilla. as dangerous for the O. niloticus, reports
confirming the high threat of this bacterium to cultured fish
were published in an uninterrupted manner (Richards et al.,
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1985). Then researches are continue untile the (Wakabayashi
and Egusa, 1972) who first recognized the A. hydrophilla in
pond cultured eels (Anguilla japonica) which induce Red Spot
Disease. In 1987 Fasial and Easa found that the unidentified
Aeromonas Spp. Infected tilapia under stress condition during
transporation from Hungary to Cairo via aeroplans and then
from Cairo the Behera. Among other fish pathogenic A.
hydrophilla, which was reported to induce Righ mortalities
among common carp (Heuschmann-Brunner, 1987); grass
carp (Lobuncov, 1972); tench (Ahne et al., 1982) and tilapia
frys (Duremdez and Lio-Po, 1985).

The high susceptibility of O. niloticus to experimental
infection with different A. hydrophilla Isolated from other fish
species was reported by Amin (1974) identified several A.
hydrophilla from the intestinal contents of healthy O. niloticus.
The same author reported also the isolation of A. hydrophilla
from the Parenchymatous organs of apparently healthy fish
species.

The isolates (5) of A. hydrophilla recovered during the
course of this study, resemble in its morphological and
biochemical characteristics these of A. hydrophilla isolated by
Bullock (1965) from the cyprinid Carassius aurata.

Experimental infection was successful only when the
organism was injected and not when the fishes were left in
infected water. The A. hydrophilla injected intraperitoneally
(ip) by dose 0.5 ml of suspension contain 3 X 105 bacterial
cells/ml. This indicates that, the penetration of the bacteria is a
precondition of infection (Austin and Austin, 1987; Faisal and
Easa 1987 and Plumb, 1994).

These suggest that erosions, injuries during handling and
different stressors play an important role in the pathogenesis of
the disease. This outbreak was preceeded with a long transport
which had been done as perfect as possible. In comparison to
other reported A. hydrophilla -caused outbreaks, the mortality
rate observed in this study is considered relatively similar. In
one experiment, Ahen et al. (1982) achieved 100 % mortality
in tench fry within 10 days at a water temperature of 10 oC.
Challenge was by intraperitoneal injection of a bacterial
suspension. This may be attributed to the high susceptible of O.
niloticus from one side and to the bad handling, low
temperature and transport from the other side.

Results of LD50-values indicate a prime pathogenicity of
A. hydrophilla to O. niloticus. This benefits in as the A.
hydrophilla may constitute a hazard particularly in polyculture
fish farms, where O. niloticus is stocked with other fish species
to achieve a maximum utilization of the primary and secondary
productivity (Hass, 1982).

Histological examination revealed a typical septicemia
picture with dilatation of the dermal blood vessels associated
with focal areas of haemorrhages in addition to congestion of
the blood vessels seen in the liver, kidney and splenic
sinusoids. This picture was described by Li and Jordan (1968)
and Wakabayashi and Egusa (1972) on both Rainbow trout
(Salmo gairdneri) and Japanese eels (Anguilla japonica)
infected with A. hydrophilla .

Ahne et al. (1982) and Faisal and Easa (1987) attributed
the pathogenic effect of A. hydrophilla to the production of
extracellular proteinase enzyme which attach the endothelial
lining of the blood vessels and any cells in the musculature and
paranchymatous organs. In this respect, it is worthy to mention
that haemorrhagic patches developed in different organs and
generalized hyperemia in kidney, spleen and liver of O.
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niloticus may be attributed to the influence of the bacterial
toxins.

Within several days of being injected with A. hydrophilla,
O. niloticus become moribund and show clinical signs similar
to naturally infected fish with mortality occurring in 2 to 11
days where all fish die. Medicated feed containing effective
results found that the neomycin, kanamucin, gentamycin and
oxytetracycline were the most common antibacterial drugs
stopped mortality after used for 3 consecuative days resulted in
100 % survival. On other side the resistance of our A.
hydrophilla to most antimicrobial drugs complicates the
chemotherapy in such outbreaks. (Bejerano et al., 1979; Faisal
& Easa 1987 and Weile et al., 2007).

Our results in economic losses cleared that, the aeromonas
hydrophila causes a great economic losses to the fish farms.
The economic losses of aeromonas hydrophila attributed to the
higher mortality rate of the fish that causing increasing losses
in body weight sale and decreasing of the economic returns. As
our results cleared that, the mortality rate due to infection of the
O. niloticus with aeromonas hydrophila reached to 65 % that
causes a great losses in the weight mass sold fish reached to
162.5 Kg/100 fish with a high economic losses in fish returns
that reached to 1625 LE/100 fish.

Our results agreed with those of (Klesius et al., 1997 and
Locke et al., 2007), where they reported that, the aeromonas
hydrophila causes a high mortality to the fish farms with
increasing to the body weight losses and increasing the return
losses.

The results of this study indicated that, the aeromonas
hydrophila causes a great economic losses with a high mortality
to areochromis niloticus cultured fish production farms and the
rapied laboratory diagnosis with rapied treatment is the main
methods for controlling its spreading.

REFERENCES

[1] Abdelghany, A. E. and M. H. Ahmed. 2002. Effects of feeding rates on
growth and production of Nile tilapia, Common carp and Silver carp
poly-cultured in fertilizaed ponds. Aquaculture Research. 33, 415 — 423.

[2] Ahne, W., W. Popp and R. Hoffmann. 1962. A. hydrophilla as a
pathogen of tench (Tinca tinca). Bull. Europ. Ass. Fish Pathol., 2, 56 —
57.

[3] Alicia, E.; Toranzo, T.; Magarinos, B. & Romalde, J. L. (2005): A
review of the main bacterial fish diseases in mariculture systems.
Aguac., 246: 37— 61.

[4] Amin, N. F. 1974. The bacterial flora of silver carp Hypophthalmichthya
molitrix val. Ph. D. Thesis UKRANIN Scientific Institute of fish
economy. (Veterinary Medicine, Microbiology), In Russian.

[5] Atallah, S. T. and El-Banna, S. A. (2005): Effect of fish diseases on
economic and productive efficiency of fish farms under Egyptian
conditions. 4th Int. Sci. Conf. Monsoura University. April 5 — 6 2005. 87
- 104.

[6] Austin, B. and D. A. Austin. 1987. Bacterial fish pathogens. Disease in
Formal and wild fish. Ellis Horwood Limited Publishers. Chichester,
New York, Brishbone, London and Toronto. PP. 256 — 257.

[7] Bejerano, Y., S. Sarig, M. T. Horne and R. J. Roberts. 1979. Mass
mortalities in silver carp Hypophthalmichthys molitrix Vol., associated
with bacterial infection following handling. J. Fish Dis., 2, 49 — 56.

[8] Buchanan, R. E. and N. E. Gibbons. 1974. Bergey’s manual of
determinative bacteriology. 8th Ed. Williams and Wilkins. Co.,
Baltimore, PP. 1246.

[9]1 Bullock, G. L. 1965. Characteristics and pathogenicity of a capsulated A.
hydrophilla isolated from goldfish. App. Microbiol. 13, 89 — 92.

[10] Cipriano R.C. (2001): Aeromonas hydrophila and motile Aeromnad
septicemias of fish. Fish Dis Leaflet 68, United States Department of the
Interior fish and wildlife service, Division of Fishery research.
Washington, DC , pp.1-25.

IJLSM | April 2015, Available @ http://www.ijlsm.org

[11] Duremedz, R. C. G. D. and Lio-Po. 1985. Studies on the causative
organism of Sarotherodon niloticus L. fry mortalities. 2: identification
and characterization of the physiological properties of A. hydrophilla.
Fish Pathol., 20, 115 — 123.

[12] Faisal, M. and Easa, M. EI-S. 1987. Acute septicemia in silver carp
(Hypophthalmichys molitrix, Val.) caused by A. hydrophilla following
transport. J. Egypt. Vet. Med. Ass. 47, No. 1 & 2, 25 - 36.

[13] Groff, J. M. and Lapatra, S.R. (2000): Infectious diseases impacting the
commercial salmonids. J. Applied Aquaculture 10(4): 17-90.

[14] Hasa, E. 1982. Derkarpfen und Seine Nebenfische. Leopold Stocker
Verlag, PP. 268.

[15] Heuschmann-Brunner, G. 1979. Aeromonads of the hydrophila-Punctata
group in freshwater fishes. Arch. Hydrobiol., 83, 99 — 125.

[16] Hibiya, T. 1982. An atlas of fish histology. 1 — 50., Kodansha Ltd.
Tokyo.

[17] Karunasagar, I. and Otta, S.K. (2003): Disease problems affecting fish
in tropical environments. J. Applied Aquaculture. 13(3/4): 231-249.

[18] Kompanets, E. V.; Isaeva, N.M. and Balakhnin, I.LA. (1992): Bacteria
of genus Aeromonas and their role in aquaculture .Microbial .Zh; 54 (4):
89-99.

[19] Lanyi, B. 1980. Jarvanyugyies Kinijai baketeriologia, Modszertani
utmutato, Orszagos Kozegeszegugyi Intezet, Budapest.

[20] Li, M. F. and C. Flemming 1967. A. hydrophilla from skin lesions of
Rainbow trout (Salmo gairdneri) 1. Characteristics of the pathogenic
effects and the extracellular proteinase. Can. J. Microbiol., 13, 405 —
416.

[21] Li, M. F. and C. Jordan. 1968. A proteolytic Pseudomonas from skin
lesions of Rainbow trout (Salmo gairdneri) 1. Some properties of the
proteinase. Canadian Journal of Microbiology. 14, 875 — 880.

[22] Lobuncov, K. A. 1972. Infekcionnye zabolevanija rub. Vyzyvaemye
fluoresciruseimi bakteri jami. Vses. Symposum infeke. Boleznjam. Ryb.
Moskva. Vachnil. 1, 55 — 57.

[23] Noga E. J. (1996): Fish Disease: diagnosis and treatment. Moshy-Year
book, Inc, Naples, Tokyo, New York pp. 294.

[24] Plehn, M. 1904. Bakterium cyprinicida nov. Spec. der Erreger der
Rotseuche. Zbl. Bakt. Parasit. Kde. Inf. Kr. Hyg. 1. Abt. Orig., 35: 461 —
467.

[25] Plumb, J. A. 1994. Health Maintenance of cultured fishes: Principle
microbial diseases. CRC Press, College bof Agriculture, Auburn
University, Auburn, Alabama. PP. 171 — 174.

[26] Reed, L. J. and H. Muench. 1938. A simple method of estimating fifty
percent endpoint. Am. J. Hyg., 7: 493 — 497.

[27] Richards, R. H., R. J. Roberts and H. H. Schlottfeldt. 1985. Bakterielle
Erkrankungen der Knochenfishe. P. 147 — 208., in Grundlagen der
Fischapthologie (R. J. Roberts and H. H. Schlott-feldt). Verlag Paul
Parey.

[28] Samuelsson, O. B.; Nerland, A. H.; Jorgensen, T.; Schroder, M. B.;
Svasand, I. T. and Bergh, Q. (2006): Viral and bacterial diseases of
Atlantic cod, Gadus morhua L. their prophylaxis and treatment: a
review. Dis. Aquat. Org., (71): 239 - 254.

[29] Wakabayashi, L. and R. Egusa. 1975. A. hydrophilla as a cause of Red
Spot Disease in eels. J. Fish Pathol., 10, 104 — 113.

[30] Weile, J., R. D. Schmid, T. T. Bachmann, M. Susa and C. Knobbe. 2007.
DNA microarray for genotyping multidrug-resistant Pseudomonas
aeruginosa clinical; isolates. Diagnostic Microbiology and Infectious
Disease, 59: 325 — 338.

[31] Whitman, K. A. 2004. Finfish and Shellfish: Bacteriology Manual,
Techniques and Procedures. lowa State Press. Ablackwell Publishing
Company. PP: 240 — 241.

[32] Schieve, M. H. and Crosa, J. H. (1981): Molecular characterization of
Vibrio angullarum biotype 2. Can. J. Microbiol. 27, 1011 — 1018.

[33] Ortega,R.T.; Rodreges, G.O. and Rarendos, R.Y. ( 1995) Some studies
on gram negative bacteria affecting cultured fish. Aquatic res. 19(10):
129-134.

[34] Dhayanithi, M.; Munday, B. L. and Burke, C. M. (2010): The relative
susceptibility of fish to infectious by Flexibacter columnaris maritimus.
Aquaculture. 140: 259 — 64.

[35] SAS (2004): Statistical analysis system. User's Guide Statistics. SAS
Institute Cary, North Carolina.

18



http://www.ijlsm.org/

International Journal on Recent Trends in Life Science and Mathematics (IJLSM) ISSN: 2349-7955
Volume: 2 Issue: 4 015-019

[36] Wakabayashi, S.T. and Egusa, Y.H. (1972): Plasmid profiling of Vibrio
salmonicida for epidemiological studies of cold-water vibriosis in
Atlantic salmon (Salmo salar) and cod (Gadus morhua). Appl. Environ.
Microbiol. 56: 1033 — 1037.

[37] Heuschmann-Brunner, J. L. (1987): Serotyping of Vibro anguillarum.
Appl. Environ. Microbiol. 51, 593 — 597.

[38] Ahne, W.U.; Subhasinghe, P. P. and Shariff, M. (1982): Multiple
bacteriosis, with special reference to spoilage bacterium Shewanell
putrefaciens, in cage culture barramundi in Malaysia. J. Aquat. Anim.
Health. 4: 309 - 11.

[39] Klesius, H. H.; Li, H.; Tsai, F.; Ting, Y. and Chao, W. (1997): Changes
in the composition of Vibrio communities in pond water during tiger
shrimp (Penaeus mondon) cultivation and in the hepatopancreas of e T
healthy and diseased shrimp. J. of Exp. Marine Biology and Ecology. R

236: 261 - 271. ) ] Fig. 3. Naturally infected Oreochromis niloticus with A. hydrophila showing
[40] Locke, H. H; Lin, S. C.; Chen, W. L.; Ting, Y. Y. and Chao, W. L. hemorrhage and congestion of the gills and liver and gall bladder with
(2007): Influence of TimsenTM on Vibrio populations of culture pond generalized septicemia .

water and heteropancreas and on the hemocytic activity of tiger shrimp
(Penaeus mondon). Aquaculture 219 (2003): 123 — 133.

Fig. 4. Skin of Oreochromis niloticus infected with A. hydrophila showing :
epidermal hyperplasia, necrosis and sloughing made ulceration
containing pale eosinophilic mucoid material. (H & E, X 400) .

Fig. 1. Oreochromis niloticus naturally infected with A. hydrophila showing
congestion of all body surface and tail rot.
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Fig. 5. Liver of infected Oreochromis niloticus with A. hydrophila showing

Fig. 2. Naturally infected Oreochromis niloticus with A. hydrophila showing congestion of blood vessels . (H & E x 150) .

ulceration of the head region and festula formation.
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