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Abstract

This work applied on Tilapia nilotica to investigate some
bacterial causes of skin ulcer affection. The naturally infected fish
showed dullness, sluggish movements, and loss of balance, spiral
swimming near the surface, lethargic, erratic and loss of appetite.
Dark pigmented and hemorrhagic skin, roughness easily detached
scales, and sometimes-lossed leaving uicers, hemoirhage at the
base of the fins, and sometimes fin and tail rot, unifateral or
bitateral excphthalmia (Pop eye) with or without opagueness of the
eyes, hemorrhage and abdominal distention. The hemorrhagic
edematous ulcerated skin and anorexia affected the vital activities.
Internally the infected fish showed general septicemia revealed by
congestion of the gills, hepatosplenomegaly, and distended gall
bladder with bile. In some cases, the surface of the liver has some
hemorrhagic spots, entarged, and sometimes become pale in color,
congestion of the kidney that sometimes enlarged in addition,
accumulation of bloody tinged exudates in the abdominal cavity.
Bacteriological examination revealed isolation of Aeromonas
hydrophila by 43.77%, Pseudomonas fluorescence by 29.63 % and
Streptococcus faecium by 17.51 %. Histopathological examination
to the infected skin showed focal sloughing of the epidermis with
hyperplasia of alarm substance and mucous cells, Congested and
hemorrhagic dermis with excessive aggregation of lymphocytes and
melanomacrophage cells (MMC) with hyaline degeneration, also of
epidermaf basement membrane, the presence of
melanomacrophage in different layers of the skin and underling
muscles of most infected fish. The gills showed extensive fusion
and obliteration of the secondary gill filaments, necrosis of the
epithelial lining, hyperplasia of goblet cells and leukocytic
infiltration. Antibiogram sensitivity test to the isolated bacteria
revealed that, A. hydrophila was sensitive to Ciprofloxacin, Nalidixic
acid, Tetracycline and chioramphenicol and was resist to Ampicilfin,
while P. fluorescens was sensitive to Nalidixic acid,
chloramphenicol, Ciprofloxacin, Streptomycin and was resist to
Amoxicillin and Ampicillin and St. faecium was sensitive to
Ciprofloxacin, Ampicillin Nalidixic acid, and Amoxicillin.
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INTRODUCTION

Aquaculture has an important role in the development and meeting the increase
demand for aquatic animal production, Haylor and Bland (2001). Aquaculture industry
gradually developed in the world as weli as in Egypt. The health keeping of fish
depended on the relationship between fish, environment and pathogens. The
commercial rearing of fish by stocking them at relatively high densities in intensive fish
farms, hatcheries and fish cages give rise to probiems due to stress that predispose
for diseases. Skin acts as a mirror to the health state of the fish aquaculture, since
some pathogens attack the skin not anly due to surface contamination from aquaria
but also due to invasion by pathogenic microorganisms. Some of these pathogens that
jsolated from the skin and the internal organs of Tilapia nilotica were Aeromonas Sp.,
Pseudomonas Sp., Streptococcus Sp., Abd El-Latif and Adawy, (2004), Laila et af,
{2004), El-Reface (2005), Attia (2004). Some of these pathogens could transmit to
man (who eat fish meat or deal with fish and fish products, as Aeromonas 5p.,
Streptococcus iniae, Goncalves ef al, (1992), Weinstein et af, (1997) and Zlotkin et
al, (2003). The prevalence of A Ahydrophila, as causative agent of MAS was 37%
among the diseased cultured O. nifoticus, El-Ashram (2002), Aeromonas sp. and
Pseudomonas sp. isolated from O. nifoticus and from cat fish by 35.96% and 16.88%
respectively, Abou El-Atta (2003), A. fvdrophila, A. Sobrig, and A. Caviae isolated by
the following ratio (50%), (12.4%), (16.7%) and {11.9%) respectively. O. niloticus
suffered from congestions and hemorrhages on the skin and fins, Abd El-Latif and
adawy, (2004) and the affected fish suffered from excessive slime on skin, scale loss,
ulceration, fin and tail rot, pale gills and exophthalmia, mouth scre, eye opacity,
dislodged eye ball and sluggishness, Yambot(1998), petechial hemorrhages all over
the body surface, congestion and enlargement of the internal organs (liver, spleen,
and kidney), abdominal ascites by bloody tinged fluid, enlargement of liver and spleen
and marked distended gall bladder, Badran and Essa (1991), Abou El-Atta (2003). Post
mortem lesions were ascites, congestion, hemorrhages in the gills, petechial
hemorrhages on the wall of muscles, peritoneum and intestine, dark red enlarged
congested kidney, spleen and gall bladder was distended with hile, Abou El-Atta
(2003}, The histopathological changes in skin showed intercellular and intracellular
edema, other epidermal cells revealed ballooning degeneration while some ruptured
resulted in skin erosions, El-Gamal (1995).The gills showed extensive fusion and
obliteration of the secondary gill filaments with necrosis of the epithelial lining,
hyperplasia of goblet cells and leukocytic infiltration were recorded, Gama!l et al.,,
{2002). Pseudomonas was widely distributed in ecosystem and was recognized as one
of the primary cause of bacterial hemorrhagic septicemia in fish, pseudomonas
septicemia, usually is associated with environmentally stressful conditions such as
overcrowding, low temperature, injuries, Aly (1994), Allen ef &/, (1983), It may be a
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secondary invader of damaged fish tissue, Roberts and Harne (1978).7. fluorescens
considered the causative agent of red spot disease attack all kinds of cultured fishes
where the disease raised in running water ponds, Austin and Austin (1993), staghant
water ponds as well as in cages Angko and Lioe, (1982), the disease favored by
stressor as low temperature, injuries and recorded that the incidence of pseudomonas
septicemia was 11%, Aly (1994) and 6.7%, Eissa ef 4., (1996), of affected tilapia. The
infected fish showed dark body coloration, exophthalmia with corneal opacity and
hemorrthage in the eyes, loss of balance, frayed and torn tail and fins, scale
detachment and skin discoloration with scattered hemorrhages all over the body
surface with slight ascites, petechial hemorrhages were seen on the ventral abdominal
wall and the base of the fins, Badran (1993)Mivazaki ef a/, (1984}, El-Attar and
Moustafa (1996), The postmortem examination revealed congestion of spleen, kidney,
ovaries and fiver with distended gall bladder, presence of few amount of yellowish
sanguineous fluid in the abdominal cavity, Badran and Essa (1991), and in the
intestinal canal, Ahmed and shorett (2001). Histopathology, the skin revealed marked
spongiosis and ballooning degeneration in the epidermis exhibited extensive, edema
and focal hemorrbages, Gills sowed edema, congestion, hemorrhages and
mononuclear leukocytic infittration in the secondary lamellae was commonly seen, Ei
Gamal (1995). The first case of Streptococcus SP. infection involved tilapia recorded
by Wu (1970). Streptococcus inidge was the cause of meningc-encephalitis and
mortality in cultured fish species and soft-tissue infection in humans, Fuller et ai,
(2002).The observed clinical signs occurred on the tilapia infected by streptococcosis,
as anorexia, darkening of the skin, unilateral or bilateral corneal turbidity that
developed into exophthalmia, abnormal swimming behavior, whirling, extreme leaping
or simple activity. Infected fish were swam close to the water surface, lethargic,
showed loss of balance and hyperventilated. Some developed ascites and petechial
hemorrhages, especially around the anal zone, Bunch and Bejerano (1997).It was
found that streptococcus infection detected in high prevalence among cultured fresh
water fishes in Egypt, especially during summer seasons. The most common signs of
streptococcosis in fish was septicemia, skin ulcers, uni or bilateral exophthalmia,
hemorrhages of the eye, in some cases changed cloudy and destructed [pop -eye]
and hemorrhages on the skin especially in the base of fins and tail, incidence of
infection were in O. niloticus 17.2% and were identified as St. faecium 42.90%, St.
faecalis 29.48%, and un typed species of streptococcus (Sp.1,5p.2,and Sp.3) by
11.57%, 8.96% and 7.09% respectively, El-Refae (2005).

The present study aimed to isolate and identify the most predominant causes of
skin uicer lesions, clinical and postmortem examination, experimental infection,
histopathological studies and antibiogram sensitivity to control of such
microorganisms.
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MATERIALS AND METHODS

Fish

Cne Hundred naturally infected O. nifoficus showed skin infection collected from
aquaculture fish farm of Central Laboratory for Aquaculture Research {CLAR) Abou
Hammad - Sharkia — Egypt during winter season irom November to February,2007-

2008 clinica! examination

Clinical signs and postmortem examination carried out as described by
Schaperclaus et al (1992) to determine the clinicat alteration due to bacterial
infection. Examination include skin alterations as body color, presence of opaque films,
exophthalmia, raised and detached scales, eroded opercula, reddening, ulcers, body
swellings, clubbed and abraded dills, fins 2nd tail.

Bacteriological examination

Samples includes swabs were collected under aseptic condition from ulcers,
erosions, tail, fin, gills, muscles, liver, spleen, kidney, eye, and ascetic fluids. Swabs
for bacteriological examination were inoculated into Nutrient broth, Tryptic soy broth
and Brain heart infi-sion broth and incubated at 25-28Co for 24 - 48 hrs then streaked
over Nufrient agar, Tryptic soy agar and Brain heart infusion agar and incubated at
25-28aC for 48 hrs. The suspected purified colonies picked up and streaked over
specific medium for further purification, pure colonies transferred into nutrient agar
slant for further identification. pure colonies streaked on to Rimler's - Shotts medium
(R.S. medium), Aeromonas selective agar base with Ampicillin  supplement,
pseudomonas selective agar base, blood agar and nutrient agar, tryptic soy agar and
incubated at 25 Co for 24 hrs. Colonies picked up by sterile loop and subculture on
blood agar plate and incubated at 25Co for 24 hrs for detection the hemolytic activity,
a loop full of pure culture inoculated on nutrient agar slant for further identification,
another loop full inoculated on semisolid nutrient agar for testing the motility and
preservation. Identification of the isolates carried out according to Schaperclaus et al,
(1992} Bergey, (1994) and Elemar et al, {1997) using the routine study of the
maorphological character and biechemical reactions as shown in Table 1, 2, 3.

Histopathological examination

Parts of skin (ulcer — hemorrhages — blisters), fins, gills were taken as samples
then fixed in buffer formalin solution. Gills were soaked in E.D.T.A, for softening of
cartilage then dehydrated through a second grades of Alcohol and cleared in xylol,
after that the organs embedded in paraffin wax and cut into thin section of 5-7 my
and stained with H & E.
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Experimental infection with isolated strains

Forty of apparently healthy fish of eqgual size of C. niloticus used for experimental
infection, and divided into eight groups, each group contains (5) five fishes, six groups
for test and experimentally infected by cne / or two types of isolates, and (2) two
groups for control and injected by sterile broth to make the same stress of infection by
injection. Eight glass aquaria of (140 x 70 x 50 cm} dimensions were used, the aquaria
supplied with sufficient chlorine free tap water, aeration was carried by electric aerator
and temperature adjusted by electric heater at 26+2C°. As shown in Table 5.

Antibiogram sensitivity

Antibiogram sensitivity were done accarding to the limit given by Schaperclaus ef
&/, (1992) using the disc diffusion method on Muller Hinton agar medium and the
interpretations of the zones of inhibition estimated as shown in Table 4.

RESULTS AND DISCUSSION

» Results of dlinical examination: the naturally infected fish showed duliness, loss of
balance, loss of appetite, sluggish movements, swimming near the surface water,
lethargic, erratic and spiral swimming. Roughness and easily detached scales, dark
pigmented skin, hemorrhage at the base of the fins, and sometimes losing of scales
leaving ulcers, unilateral or hilateral exophthalmia, opaqueness of the eyes with
hemorrhage and abdominal distention. Loss of balance could attribute to lesions in the
labyrinth, which was associated with maintenance of equilibrium, the sluggish
movement was probably due to the result of frayed tail and fins besides hemorrhagic
edematous and ulcerated skin in addition to anorexia that affected the vital activities.
Skin erosions and cutaneous grayish patches beside the slight hemorrhage at the base
of the fins primarily induced by the release of powerful bacterial proteolytic enzymes
that tead to electrolyte and protein loss tagether with disturbed circutation. Photo 1, 2,
3 and 4, Similar results were reported by El-Ashram, 2002, Gamal et al, 2002, Abou
El-Atta, 2003, Abd El-Latif ef @/ 2004, and El-Refaee, 2005.

» Results of postmortem examination of naturally infected fish: These results showed
general septicemia revealed by congestion of the gills, hepatosplenomegaly,
congestion of the kidney that sometimes enlarged, distended gall bladder with bile,
accumulation of bloody tinged exudates in the abdominal cavity. In some cases, the
surface of the liver has some hemorrhagic spots, enlarged, and sometimes become
pafe in color. Photo 5, similar results were recoded by Ringo and Gatesoupe, (1998),
Romalde and Toranzo, (1999), and Ei-Refaee, (2005), congestion of the liver, kidney
and spleen was a septicemic lesion, Congestion and edema seem to play a role in the
enfargement of kidney and spleen this agree with Amlacher, (1970) and Stoskopf,
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{1993). The over distended gallbladder could be attributed to enteritis or to the
encountered constriction of the common bile duct. Variation in the color of the
affected gills from pale to congestion was due to the coating of the gills by necrotic
debris and secondary mycosis Plumb, 1994. Some infected fish showing unilateral or
bilateral exophthalmia with corneal opacity may atiributed to local inflammatory
edema, Cataract may developed as a result of pathological degenerative changes in
the lens, these results reported also by Plumb ef @/, (1974), Kitao ,(1993), Chang and
Plumb ,(1956).

» Results of bacteriological examination: it showed that A. Aydropfiia, P .fluorescens
and St faecium were the main causative agents of high morbidity and mortalities
among tilapia. High prevalence of A hyvdrophila could be attributed to its presence as
apart of the intestinal flora of the healthy freshwater and marine water fishes and its
ability to its rapid growth rate in the living fish body, Newman and Natnarich, {1982).
Moreover, the morphology of the bacterial cell is straight, motile rods 0.3 x 1.0-3.5 m
uy, non-fastidious, its rapid growth rate colonies was formed within 24 hrs at 22-28¢
help its ubiquity, Robert, 1989. While £. fluorescence, which is a motile rod relatively
long 0.8 x 2.0-3.0 mp. The relatively low infection rate of St faecium infection may be
due to it was adapted to salinity levels in various ecosystems and that they were
generally less virulent when found in an ecosystem that differs from their origin.
Tilapia in water with 18-30 ppt. salinity at 25-30C° was more susceptible to
Streptococcus than when in fresh water at the same temperature, Chang and plumb,
1996. Okaem, (1989) and El-Bouhy, {(1595), previously obtained similar results that
they isolate A. Aydrophila, P. fluorescens as single infection or mixed infection with St
feacium.

»Results of histopathological examination: mostly inflammatory reaction (leukocytic
infiltration) represents a host reaction against the bacteria and /or toxins produced by
bacteria. The skin and fins showed focal sloughing of the epidermis with hyperplasia of
alarm substance and mucous cells. congested and hemorrhagic dermis with excessive
aggregation of lymphocytes and melanomacrophage cells{MMC) with hyaline also of
epidermal basement membrane, the presence of melanomacrophage in different
layers of the skin and underling muscles of most infected fish may have served as a
limiting factor for the disease since melanomacrophage constitute apart of the fish
defense mechanism. These finding attributed to the production of the infective
bacteria for extra cellular enzymes that have a hemolytic and proteolytic activities,
reported by Austin and Austin, (1987). Such enzymes had a toxic effect, the toxic
media produced by the bacteria played an important role in causing exudation,
hemorrhage, degeneration, and necrosis of the tissues. The toxic effect on the
epithelial cells leads to irritation and subsequent hyperplasia of alarm substance cells
and mucous cells as defense mechanisms against the hazards of the foxins. Also, it
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affect the endothelial lining of subcutaneous blood vessels leads to escape of R.B.Cs.
and leukocytes to the surrounding tissues as well as escape of the plasma protein that
causes edema, congestion and hemorrhage at the site of infection. Excessive
aggregation of EGC, MMC are the main item of defense mechanism and the MMC dark
coloration was attributed, these finding agree with Easa et a/ (1985) and Ventura and
Grizzle, 1988. The gills showed congestion of branchial blood vessel of telangiectasis
some cases showed moderate to severe focal epithelial hyperplasia of secondary
lamellae while other cases showed complete sloughing of secondary lamellae with
desquamation of epithelial cell covering of primary lamellae. Wakabayashi and Iwado,
(1985), suggested that the bacteria produce an extra cellular hyperplasia-inducing
factor that can produce typical BGD (bacterial gill disease} lesions as hydropic
degeneration, exfoliation of the epitheliai cells with associated spongiosis and
epithelial hyperplasia associated with lamellar fusion. While telangiectasis produced as
a response to the branchial injury, in which there is breakdown of vascular integrity
due to rupture of pillar cells and pooling of blood, Ferguson (1989).Similar picture
described by Marzouk and Bakeer(1991). The gills arch showed edema, hemorrhage
and dilatation of biood vessels with leukocytic infiltration and increase number of EGC
there lesions may be due to process of acute inflammation was initiated by the action
of the reieased vasoactive amines on the microcirculation of the area and the release
of cell breakdown products, Robert (1978).

» Results of experimental infection to Tilapia nilotica by the isolated strains. It showed
that A .hydrophila give 100% mortality, this result was accepted with Gatti and Nigrelii
(1984), while P. fluorescens cause 80% mortality, these result recorded by El-
Gamall1995, and 5t. faecium cause 40% mortality these result similar to that recorded
El-Refaee {2005) , while the mixed infection with A .hydrophila and P. fluorescens give
100% mortality, but A .hydrophila and St. faecium give 100% mortality, while mixed
infection of P, fluorescens and St. faecium give 80% mortality as shown in Table 5.

P Results of antibiogram sensitivity test to the isolated bacteria: it was found that A.
hydrophila was sensitive to Ciprofloxacin, Nalidixic acid, Tetracycline and
chloramphenicol and was resist to Ampicillin, while P. fluorescens was sensitive to
Nalidixic acid, chloramphenicol, Ciprofloxacin, Streptomycin and was resist to
Amoxicillin and Ampicillin and St. faecium was sensitive to Ciprofloxacin, Ampicillin
Nalidixic acid, and Amoxicillin as shown in Table 4. These results accepted with Attia,
(2004). St. faecium was sensitive to Streptomycin, Ciprofloxacin, Ampicillin, Nalidixic
acid and Amoxicillin, the antibacterial sensitivity to St. faecium agree with that
recorded by El-Refae, (2005).
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Table 1. Result of merphological and biochemical characteries of suspected Aeromonas

g :
bt - ol _—
3 g 3 g
- o = 5
o w
Motiliy + Nitrate reduction
Gram staining - Citrate utilization
Gelatin liquefaction + Arginin hydrolysis
Oxidase + Fermentation of sugar
O/F F Glucose
Growth on 5% Na Cl - Sucrose
Indol + Lactose
V.P + Maltose
Methyl red + Galactose
H2s production - Fructose
]
Catalase + Trehalose

Table 2. Result of morphological and biochemical characteries of suspected pseudomonas
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@ =1 ] &
ab %] 5] [
- 3 - A
-4 o
Motility + Nitrate reduction +
J
Gram staining - Citrate utilization +
Gelatin fiquefaction + Argenin hydrolysis +
Oxidase + Fermentation of sugar
O/F 8] Glucose +
L
Growth on 5% Na Cl + Sucrose -
Indole - Lactose -
V.P. - Maltose -
Methyl red - Galactose +
H2s production - Arabinose +
Catalase + J
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Table 3. Result of morphological and biochemical characteries of suspected streptococcus

Test
5 5
3 - g
o =4
Gram stgin r +ve cocc o
Aregnin dihydrolase
pairs and +
short chain
| - Esculin hydrolysis +
Matility + Hippurate hydrolysis
Growth on tryptic soy broth - Aceton(Voges perskauer) +
Growth on MacConkey agar Indole production test -
Catalase Acid production from sugars
Oxidase + | Arbinose +
Growth at 100C + Mannitol +
Growth at 450C V. Sucrose +
Growth at 6.5% Na Cl a Lactose +
—_— A
Hemolysis ¢n blood agar + Trehelose +
Bile esculin T - Raffinose +
CAMP test l B Gelatin liquefaction -
Sensitivity to Nalidixic acid l R Glycegen -
Sensitivity to SXT J F Citrate utilization

Table 4. Results of Antibiciogrames sensitivity test for the isolated strains.

l c Diameter of inhibition
(] h
) o 2 zone (mm) B % £
S s | B i3 9 3
° < = bl S
s o s % g ]
£ 2 | 3 2 S 4
< ) £ R I S = & &
Q < LY
Amoxicillin AMX | 2509 | =22 | 2330 | =31 + - it
Ciprofloxacin CIP | 5ug <15 | 16-20 =21 ++++ | +++ |+t
Tetracyclin T 30pg <14 | 15-18 >19 +++ ++ ++
Chioramphenicol C 30ug <12 | 13-17 >18 ++ +++ +
Nalidixic acid 30ug <13 | 14-18 =19 +++ 4+ +++
Ampicilli Lg < - - -
illin : 10 <22 | 23-30 =31 +++
Streptomycin <11 ] 12-14 >15 + ++ ++
Trimethoprim SXT | 1.25
P M9 <10 | 11e15 >16
+ + + ++ +
sulfamethoxazol |
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Table 5. Design of experimental infection in Tilapia nilotica with isolated bacteria.

BACTERIAL CAUSES OF SKIN ULCERS AFFECTION IN T#apia nifotica

(Orechromis nifoticus) WITH SPECIAL REFERANCES TO ITS CONTROL

a
g B 5 = =
g 2 2 g 2 8 £
= & £ E 5 5 z
2 5 g s ; E 2
5] bl o 2z & - 2
[} = ol ] B
S = & =
=
1 10 A. hydrophita I/pP 0.5 ml 2 x 10° 10 100
2 10 P. fluprescens I/p 0.5 ml 4 x 10° 8 80
3 10 St. faecium I/M 0.5ml5x 108 4 40
Ahyarophila 0.25ml 2 x 108 10 100
4 10 + I/p +
P.Aucrescens 0.25ml 4 x 108
A. hydrophita 0.25ml 2 x 10° 10 100
3 10 + 1/M +
St fzecium 0.5ml 5% 10°
P. fuorescens 0.25 mi 4 x 10° 8 80
6 10 + /M +
St, faecium 0.25 ml 5 x 10°
7 10 Sterile broth I/p 0.5ml 0 0
8 10 Sterile broth I/M {.5ml 0 0
N.B:

1- ali the broth cultures are incubated for 24 hr before injection.

2-temperature adjusted at 26 £ 20 C
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Photo (5) Photo ( 6 )
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Photo ( 7 ) Photo ( 8 )]

Photo (1) Showed high mortalities of naturally infected tilapia.

Photo (2) Naturally infected tilapia showed tail &fin rot, hemorrhage on different
parts of the body, redness of the mouth with unilateral exophthalmia.

Photo (3) Naturally infected tilapia showed darkness of the body with bilateral

cloudiness of the eye.
Photo (4) Naturally infected tilapia showed sever hemorrhage and abdominal dropsy.

Photo (5) Naturally infected tilapia internally showed congested gills, kidney, and

enlarged liver with distended gallbladder.

Photo (6) & (7) Skin of naturally infected tilapia showed hyperplasia of alarm
substance and mucous cells of the epidermis and congested and hemorrhagic dermis
with excessive aggregation of lymphocytes and melanomacrophage cells with hyaline

degeneration.

Photo (8) Gills of naturally infected tilapia showed congestion of branchial blood
vessel of telangiectasis, complete sloughing of secondary lamellae with desquamation

of epithelial cell covering of primary lamellae.
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