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Abstract: The rapid increase in global aquaculture have exposed many diseases in aquaculture field, en-
terococci are one of them. Tilapia is one of the most important and economic fish species in the world.
Hundred and thirty diseased farmed Nile tilapia (Oreochromis niloticus) had been investigated for Enter-
ococci collected from different farms in Abbassa, Sahl Elhusseineya, Altal alkabir, Bahr Albagar, Al Man-
zalah, Ismailia, Port said during both spring and summer seasons. Two species were identified by auto-
mated identification and antibiotic sensitivity testing system (ID&AST) as E. faecalis and E. faecium. In
vitro antibiotic susceptibility testing for these two species showed high susceptibility to ampicillin, peni-
cillin, streptomycin, and gentamycin while, E. faecalis was sensitive to vancomycin but E. faecium was
resistant to it. These species were confirmed by 16s rRNA as Enterococcus. The two species showed sen-
sitivity and resistance to many antibiotics. Ninety fish with an average weight 50-250 g were exposed to
pathogenicity test. Fish were randomly divided into three groups, each contain thirty fish then divided
into triplicate (10 fish per replicate). Fish of the first and second groups were intraperitoneally injected
with 0.2 ml of bacterial suspension of the 2 species, with comparison of a control group they showed high
pathogenicity level (77% for E. faecium and 73% for E. faecalis), also the histopathology revealed vascular
congestion and infiltration with inflammatory cells in examined organs tissues (brain, liver, kidney, spleen
and heart). In conclusion, E. faecalis and E. faecium were the most common subspecies of Enterococci
showing high pathogenicity for Nile tilapia fish in Egypt.
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cies that cause disease in the tilapia farming glob-
ally are S. zniae, S. agalactiae, S. dysgalactiae and Lacto-
coccus garviae (7, 8, 9). Several biotypes have been
isolated from fish and the most pathogenic are
those belonging to D serogroup, otherwise known
as the Enterococci (6).

According to Lancefield Group, Enterococcus
faecalis is a streptococcal bacterium classified into

Introduction

Aquaculture is one of the fastest growing food
production sectors globally (1, 2). The develop-
ment of intensive aquaculture has led to the emer-
gence of various bacterial diseases (2). Bacteria are
the leading causative agents of diseases in freshwa-
ter fishes all over the wotld (3). Aeromonas, Ed-

wardsiella, Pseudomonas, Flavobacterium, Vibrio,
and Streptococcus are major genera of fish patho-
gens causing diseases in different tropical freshwa-
ter fishes (4, 5).

The genus Streptococcus is large and complex,
accommodating a wide range of Gram-positive
bacteria (6). The most relevant Streptococcus spe-
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Group D Streptococcus based on bacterial sero-
logical groups and other species, such as E. faecinm
and S#reptococcus bovis. This bacterium is Gram-pos-
itive, catalase negative, and y hemolytic if cultured
on a 5% sheep blood agar medium (10).
Enterococcus species has emerged as one of the im-
portant fish pathogens, which severely impacts aq-
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uaculture practices worldwide (11), causing eco-
nomically important losses in both freshwater
and marine cultured fish (6). Enterococci are part
of the enteric microflora and are indicators of fe-
cal contamination of the aquatic environment (6).
Several Enterococcus species have been implicated in
disease outbreaks in aquaculture facilities world-
wide, including Egypt (11, 12, 13). E. faecium and
E. faecalis are the most frequently encountered en-
terococcal species (14, 15).

Among the freshwater species infected, Nile
tilapia (Oreochromis niloticus) is one of the highly
susceptible species (6, 13). Clinical signs recorded
on infected fish include septicemic signs, leth-
argy, anorexia, exophthalmia, abdominal disten-
sion and hemorrhage on the skin and base of fins
(11, 13). Furthermore, degenerative, and necrotic
pathologic changes were observed in the internal
organs of infected fish (13, 16).

Since Enterococcus species has been recognized as
a causative agent of hemorrhagic septicemia in
fish with high mortalities (13), this study was con-
ducted to isolate and identify pathogenic Enfero-
coccus species associated with mass and/or chronic
mortalities of cultured Nile tilapia (Oreochronzis ni-
loticns). Furthermore, histopathological alterations
following experimental infection were recorded
in the organs of infected fish.

Material and methods
Fish sampling

One hundred and thirty Nile tilapia (Oreochromis
niloticus), weighing 50-250 g, were collected from
some fish farms with mass and/or chronic daily
mortalities. The samples were collected from dif-
ferent farms in Abbassa, Sahl Elhusseineya, Altal
alkabir, Bahr Albaqar, Al Manzalah, Ismailia, Port
Said during both spring and summer seasons. Fish
were transported alive to the Fish Diseases and
Management laboratory at faculty of Veterinary
Medicine, Zagazig University, Egypt. Fish were
exposed to clinical and bacteriological examina-
tion according to Osman et al. (9). The whole
study was approved by ZU-IACUC committee
(no: ZU-IACUC/2/F /137/2020).

Bacteriological examination

Isolation and biochemical identification
Samples, aseptically taken from brain, and dif-
ferent organs of dissected fish, were inoculated in

tryptic soya broth (Oxoid, USA) and incubated at
30°C for 24 hours followed by streaking on nu-
trient agar (Himedia, India) supplemented with
5% defibrinated sheep blood then suspected col-
ony were streaked Edward media for 24-48 hours
at 30° ¢ (Himedia, India) for isolation of pure
streptococci and enterococci colonies. Conven-
tional bacteriological identification including
gram staining, catalase and oxidase production
were applied to the isolated bacterial colonies for
primary characterization. The suspected bacterial
isolates were inoculated into semisolid nutrient
agar tubes and incubated at 30°C for 24 hours for
motility testing and to be preserved for further
identification (17).

Fifteen suspected isolates were selected to be
biochemically identified using Automated identi-
fication and antibiotic sensitivity testing ID&AST
System, MA120 (Render, China). Streptococ-
cus/Enterococcus ID&AST (CAT No: MA120-
SE) identification kits were used for the identifi-
cation of the isolated bacteria according to the
manufacturer's instructions.

Molecular characterization of the bacterial isolates

Three randomly selected representative iso-
lates were used for molecular identification using
polymerase chain reaction (PCR). Genomic
DNA was extracted from the bacterial colonies
using QIAamp DNA Mini Kit (Qiagen, Ger-
many) according to the manufacturer's instruc-
tions. PCR identification of the selected isolates
was conducted in T3 thermolcycler (Biometra,
Germany) using Enterococcus genus-specific pri-
mers for the 16S rRNA gene (forward primer
5'ATCAGAGGGGGATAACAC-TT3', and re-
verse primer 5'ACTCTCATCCTTGTTCTTC-
TC3' as described by (18). The cyclic conditions
included primary denaturation at 94°C for 5 min
and 35 cycles comprising denaturation at 94°C
for 30 sec, annealing at 50°C for 40 sec, extension
at 72°C for 40 sec, and a final extension at 72°C
for 10 min. Amplified PCR products were visual-
ized in a gel documentation system to determine
the size of the PCR amplicons (337 bp). A stand-
ard 100 bp DNA ladder (Fermentas, USA) was
used as a molecular marker.

Antibiotic sensitivity assay

After microbial identification using automated
identification and antibiotic sensitivity testing sys-
tem ID&AST System, MA120 (Render, China).
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Streptococcus/Enterococcus  ID&AST  (CAT
No: MA120-SE) we performed antibiotic sensi-
tivity testing for the isolated species.

Experimental pathogenicity testing of the isolated

bacteria

Ninety apparently healthy Nile tilapia (with an
average body weight of 4515 g), obtained from
the Fish Research Unit at Faculty of Veterinary
Medicine, Zagazig University, were used to study
the pathogenicity of two isolated and identified
Enterococcus species (E. faecium and E. faecalis). Fish
were kept in glass aquaria and acclimatized to the
laboratory condition for two weeks. Fish after be-
ing acclimatized were randomly divided into
three groups, each contain thirty fish then divided
into triplicate (10 fish per replicate). Fish of the
first and second groups were intraperitoneally in-
jected with 0.2 ml of bacterial suspension con-
taining 3X1 0®* CFU/ml of E. Jaecium and E. fae-
calzs, respectively according to Zahran et al. and
Fawzy et al. (13, 16). The third group was kept as
a control and intraperitoneally injected with 0.3
ml of physiological saline. All groups fed three
times daily using basic diet formula (Table 1) at a
rate of 5% of their biomass and were observed
for 4 weeks post-inoculation. The mortalities,
clinical signs and postmortem lesions were rec-
orded according to Zahran et al. (13).

Histopathological examination

Brain, liver, kidney, spleen, and heart speci-
mens, collected from freshly dead fish, were im-
mediately fixed in 10% neutral buffered formalin,
and then processed for staining of tissue sections

Table 1: Basal diet formula for fish nutrition

with hematoxylin and eosin (H&E) according to
Suvarna et al. (19). Stained sections were in-
spected using light microscope for any patholog-
ical changes in the examined tissues.

Results
Clinical observation of naturally infected fishes

Clinical examination of diseased O. niloticus re-
vealed signs of septicemic eye lesion in the form
of unilateral or bilateral eye opacity and exoph-
thalmia (Figure 1A), skin lesions as detached
scales, ulcers, hemorrhage, or dark discoloration,
hemorrhages at the base of fins, abdomen in
some cases distended with ascites, congested pro-
truded anal opening (Figure 1B). Postmortem ex-
amination of diseased fish showed enlarged
spleen, hemorrhagic or pale liver, hemorrhagic
kidney (Figure 1C), and brain also showed hem-
orrhagic condition (Figure 1D).

Isolation and identification of bacterial isolates

Seventy-seven suspected isolations were isolated
from the examined diseased O. wiloticus. The sus-
pected colonies on nutrient sheep blood agar 5%
showed greenish hemolysis (alpha hemolysis) (Fig-
ure 2A). The colonies on Edward's media at 27-30
°C for 48 hours showed very small, opaque,
rounded with entire edges or creamy rounded, large
colonies (1-2mm). The isolated colonies were non
motile gram-positive cocci arranged in pairs and
some-times short chains (Figure 2C), oxidase nega-
tive and catalase negative. Regarding to these results
the number of isolates suspected to be Enterococci
ot streptococci were 77 isolates (Table 2).

Ingredients Percentage of diet
Ground yellow corn 265
Soy bean meal 22
Fish oil 5
Meat meal 20
Fish meal 25
Mineral and vitamin mixture (premix)* 1.5
Calculated chemical analysis

Crude protein 39.9
Crude lipid 10.89
Crude fiber 3.68
Ash 9.11
Moisture 10.58

*Minerals mix: Each kg contains manganese 60g, ims 80g, copper 5g, sine 40g, selam 0.15 and iodine 0.35 g. Vitamins mix.
Provide (g. mg or LU kg diet) Vit. A 5000 LU, D, 2.000 LU, E 100mg, k, 10.0 mg. C 1.000 mg B1 10mg, 82 15.0 mg, B6
7.5mg. 812 0.1mg. Biotin 0.2mg, Folkcadd 0.4 mg, cholsHd 10g inosit. 3000.0 mg, pantochemic acid 500mg, Nicotiaic add

100mg, P-Aminobensonic acid 50,0mg
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Figure 1: Naturally infected Nile Tilapia with Enterococci infection showing unilateral exophthalmia

(A), protruded inflamed anus (B), enlarged congested liver and kidney (C), and brain hemorrhages (encephalitis) (D)

Table 2: phenotypic and biochemical characterization of enterococci and streptococci

Characterization tests Enterococci

Streptococci

Hemolysis on blood agar

Alpha hemolysis (incomplete)

Beta hemolysis(complete)

Shape of colonies on Edwards media

creamy rounded, large colonies

very small, opaque, rounded or

very small, dew like or creamy
rounded , rounded

Catalase test negative

negative

Oxidase test negative

negative

Gram stain

short chains

Gram positive arranged in pairs or
£

Gram positive arranged in short or

long chains

Motility Non motile

Non motile

Out of the 15 selected from 77 suspected bac-
terial isolates, 10 isolates were identified as Entet-
ococci species (four E. faecinm and six E. faecalis)
and five of them were other species of strepto-
coccl (streptoccus agalactia).

Figure 2: Agarose gel electrophoresis of Enterococci spp
showing: L: 100 bp DNA ladder (marker) (size
1000bp). Pos: positive control. Neg: negative control.
Lans: 1 to 3 amplifications of 337 bp of 16 sSRNA gene
of Enterococci spp. isolates

Molecular characterization

Regarding the samples identified as Enterococci
by Automated ID&AST System, MA120 (Render,
China) some samples confirmed by PCR to 16 sr
RNA gene for Enterococci at 337 bp (Figure 2).
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Table 3: Results of antibiotic sensitivity test of E. faecium and E. faecalis

Antibiotic E. faecium MIC E. faecalis MIC
Ampicillin S =0.12 S <1
Penicillin S <0.06 S <0.5
Streptomycin S <1000 S <1000
Gentamycin S <500 S =500
Erythromycin S =0.12 I =
Linezolid S =1 S =1
Doxycycline S <0.25 I =
Vancomycin R R S =

MIC: minimum inhibitory concentration. S: sensitive. I: intermediate resistance. R: resistant
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Figure 3: The cumulative mortality of Nile tilapia experimentally infected with pathogenic Enterococcus faecium
and E. faecalis strains during the 4 weeks post infection

A

Figure 4: Experimentally infected Nile Tilapia fish expressing disease symptom, A- Unilateral exophthalmia b-
Encephalitis in brain, and C-Inflamed spleen with focal caseation
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Antibiotic sensitivity assay

Susceptibility of these isolates was assessed
against 8 antibiotics shown in Table (3). Both spe-
cies showed good sensitivity to ampicillin, penicil-
lin, streptomycin, gentamycin, linezolid. E. faecium
showed sensitivity to erythromycin, doxycycline
while was resistant to vancomycin. Regarding E. fze-
calis was sensitive to vancomycin while intermediate
sensitivity to erythromycin and doxycycline.

Clinical signs and postmortem findings of experimentally
infected O. niloticus

Clinical signs and postmortem findings of ex-
perimentally infected fish (Figure 4) were similar to
that of naturally infected fishes. The experimentally
infected O. niloticus showed restlessness; loss of ap-
petite, loss of equilibrium, nervous manifestation,
respiratory distress, and reduced activities as there
were loss of any reflex action. Also, fish showed fin
rot, loss of scales, emaciation, and dark body color-
ation. Signs of septicemia appeared as erythema and
hemorrhages on mouth, bases of fins, operculum,
around anal opening, through 3 weeks post inocu-
lation fish showed ulceration on body and slight
unilateral exophthalmia (Figure 4A). After dissec-
tion, the infected fish showed generalized hypere-
mic appearance with congestion of all internal or-
gans as brain appeared inflamed (encephalitis) (Fig-
ure 4B). Liver appeared friable with distended and
enlarged gall bladder with bile, congested spleen
with focal caseation, in addition to that serosangui-
nus fluid appeared in abdomen (ascites) (Figure
4C).

Histopathological findings of excperimentally infected O.

niloticus

Enterococcus faecinm

Examined sections of cerebrum revealed con-
gestion of the cerebral blood vessels, neuronal and
axonal degeneration, demyelination, vacuolations,
and multifocal malaciac areas. Cerebellar tissue
showed Purkinje cells degeneration and necrosis,
molecular and medullary axonal degeneration, de-
myelination, and glosis (Figure 5A* and A*¥). Liver
showed hepatic degeneration, periportal vacuola-
tions and macro- steatosis, focal periportal prolifer-
ation and aggregation of melano-macrophages (Fig-
ure 5B). Kidney showed congestion of renal blood
vessels, perivascular edema, hemorrhages, tubular
degeneration, glomerular lobulation and shrinkage,

mild interstitial lymphocytic infiltration and marked
proliferation, and aggregation of melano-macro-
phages (Figure 5C). Multi-focal necro-granuloma-
tous lesions were seen replacing the splenic paren-
chyma, represented by central necrosis entangling
dead neutrophils and lymphocytes and surrounded
by large number of macrophages, lymphocytes, and
neutrophils. The surrounding sinusoids appeared
congested, and the lymphoid tissue of the white
pulp was atrophied (Figure 5D). Toxo-pathologic
changes were seen in cardiomyocytes appeared
degenerated (vacuolated and hyalinized) or atro-
phied due to presence of interstitial edema and
some were necrotic (myomalacia). The blood
vessels were mildly congested, and a few round
cells were detected between the affected muscle
fibers (Figure 5E).

Enterococcus faecalis

As regarding enterococeus faecalis, the brain revealed
peculiar histo-morphologic changes with an out-
standing necrosis of the neurons, purkinje cells and
granular cells of both cerebral and cerebellar coun-
terparts. The cerebral blood vessels were moder-
ately dilated and surrounded by inflammatory fluid
rich in lymphocytes and polymorph cells. The nerve
tracts, axons and neuropils were vacuolated, demy-
elinated or degenerated and fragmented. Multifocal
malaciac areas were encountered elsewhere in the
cerebral and cerebellar tissue. Focal astrogliosis and
microgliosis were also seen (Figure 6A). Regarding
liver, there were marked peri-portal and par-central
hepatocellular ~ degeneration  vacuolation and
macrosteatosis. The hepato-portal areas showed
characteristic degeneration and dissociation of the
pancreatic tissue and proliferative aggregation of
the melano-macrophages (Figure 6B). Nephrotoxic
lesions were encountered in this group as, tubular
degeneration, tubulitis, glomerular atrophy, intersti-
tial hemorrhages, lymphocytic infiltrations and ag-
gregations and melano-macrophages proliferation.
A few renal tubules were cystic (Figure 6C). Spleen
showed characteristic proliferative aggregations of
melano-macrophages, both perivascular and inter-
stitial were detected. The blood vessels were mark-
edly congested and dilated, and the lymphoid tissue
was cleatly depleted (Figure 6D). In heart, there
were interstitial oedema, hemorrhages, myocardial
degeneration and atrophy beside focal myomalacia
were encountered (Figure OE).
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Figure 5: Photomicrograph from Tilapia nilotica fish infected with Enterococcus faecium showing

A*and **) Brain: congestion of the cerebral blood vessels (orang arrow), neuronal and axonal degeneration, demyelination,
vacuolation and multifocal malaciac areas (red and green arrows and red stars) (H&E X100, 200 and 400). B) Liver: focal
hepatic degeneration, periportal vacuolations (blue arrows), macro-steatosis (red arrows), characteristic focal periportal
proliferation and aggregation of melano-macrophages (Circle) (H&E X200, 400). C) Kidney: congestion of renal blood
vessels, perivascular edema, hemorrhages (green arrow), tubular degeneration (hydropic) and glomerular lobulation and
shrinkage (black and blue arrows) beside mild interstitial lymphocytic infiltration and marked proliferation and aggregation
of melano-macrophages (yellow stars) (H&E X200, 400). D) Spleen: multi-focal necro-granulomatous lesions (yellow
stars) replacing the splenic parenchyma, each represented by central necrotic tissue entangling dead neutrophils and lym-
phocytes (blue arrow) and surrounded by large number of macrophages, lymphocytes and neutrophils and melano-mac-
rophages (orange and green arrows). The surrounding sinusoids appears congested, and the lymphoid tissue of the white
pulp is atrophied (red star) (H&E X100, 400). E) Heart: degenerated cardiomyocytes (vacuolated and hyalinized) (blue
arrows) or atrophied (yellow stars) due to presence of interstitial edema and some are necrotic (myomalacia) (orange arrow)
(H&E X200, 400).
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Figure 6: Photomicrograph from of Tilapia nilotica fish infected with Enterococcus faecalis showing

A) Brain: outstanding necrosis of the neurons, Purkinje cells and granular cells of both cerebral and cerebellar counterparts
(red and orange arrows and yellow star). The cerebral blood vessels were moderately dilated and surrounded by inflam-
matory fluid rich in lymphocytes and polymorph cells (green arrows). Focal astrogliosis and microgliosis are also seen
(yellow arrow) (H&E, X100, 200, 400). B) Liver: marked peri-portal and paracentral hepatocellular degeneration vacuola-
tion and macrosteatosis (blue and black circles and yellow and red stars). The hepato-portal areas showed characteristic
degeneration and dissociation of the pancreatic tissue and proliferative aggregation of the melano-macrophages (white
circles) (H&E, X100, 200, 400). C) Kidney: tubular degeneration, tubulitis (red arrows), glomerular atrophy (yellow ar-
rows), interstitial hemorrhages (orange arrow), lymphocytic infiltrations and aggregations (green arrow) and melano-mac-
rophages proliferation (white arrow). A few renal tubules are cystic (blue arrow) (H&E, X400). D) Spleen: proliferative
aggregations of melano-macrophages (red stars). The blood vessels are markedly congested and dilated (yellow arrows)
and the lymphoid tissue are clearly depleted (green arrows) (H&E, X100). E) Heart: interstitial edema, hemorrhages (yellow
arrows), myocardial degeneration and atrophy (green arrows), beside focal myomalacia (red arrow) (H&E, X100, 400)

Discussion

The result of clinical examination and post-
mortem finding of diseased fish O. wiloticus
showed signs of septicemia and inflammation.
This result is totally agreed with Arumugam et al.
and Osman et al. (1, 9) as they isolated E. faecalis
from diseased tilapia and recorded the same signs
on examined fish.

The result of microbial identification showed
characteristics of Enterococcus strain in agree-
ment with Khafagy et al. (20) as their results
showed gram-positive cocci arranged in pairs and
sometimes short chains, negative for oxidase and
catalase and nonmotile. In agreement with Rah-
man et al., (5) who used Kenner-Fecal (KF) strep-
tococcal agar as a specific media for isolation; they
founded Gram positive, cocci, non-motile, cata-
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lase and oxidase negative isolates. Our results re-
vealed that the two identified species showed
greenish (alpha) hemolysis on blood agar these
results supported by El-Bouhy (21) who men-
tioned that E. faecalis showed alpha or no hemol-
ysis on blood agar while Zeid (22) documented
that they gave alpha hemolysis only. Other syn-
onymous terms are incomplete hemolysis or par-
tial hemolysis. Alpha hemolysis is caused by hy-
drogen peroxide produced by the bacterium, ox-
idizing hemoglobin producing the green oxidized
derivative methemoglobin.

The result of biochemical identification ap-
plied by Automated identification and antibiotic
sensitivity testing of suspected isolates showed
two subspecies of Enterococci: E. faecium and E.
faecalis. Sergelidis et al. (15) were identified their
isolates depending on biochemical characteriza-
tion by semi-automated system WIDER (Fran-
cisco Soria Melguizo, Madrid, Spain) using the
Gram positive minimal inhibitory concentra-
tion/identification panels, which was nearby
method to that used in our experiment. Also, Ar-
umugam et al. (1) documented biochemical chat-
acterization of E. faecalis included Gram strain,
catalase test, and growth at 6.5% NaCl/ 45°C, us-
ing Rapid HiStrepTM biochemical test kit spe-
cific for Streptococens species. The identified sub-
species were E. faecimm and E. faecalis, in agree-
ment with the result of Osman et al. (9) who iso-
lated E. faecalis from Nile tilapia using Vitek 2 (Bi-
omerieux, France). Also, Rizkiantino et al. (23)
concluded that E. faecalis were found as the cause
of streptococcosis, infecting and causing mild le-
sions in red tilapia. Owing to the current state of
sewage pollution in Egyptian fish farms loaded
with many pathogens, E. faecalis has been concern
with significant health risks to animals and hu-
mans (5, 24).

Globally, the use of antimicrobial agents is
regulated differently from country to country, be-
ing either very strict or under-regulated. Possible
hazards associated with drug abuse in fish farm-
ing are the presence of residues in food and the
development of antibiotic resistance in the bacte-
rial population (9). Antibiotic sensitivity test re-
sulted in that all isolated strains were sensitive to
ampicillin, penicillin, streptomycin, and gentamy-
cin and this disagree with Economou et al. and

Jahan and Holley (25, 26) who mentioned that ac-
quired resistances observed toward chloram-
phenicol, erythromycin, fluoroquinolones, tetra-
cycline, penicillin, ampicillin, aminoglycosides
(gentamicin, kanamycin, and streptomycin) and
glycopeptides (vancomycin) in enterococci from
other microorganisms, via plasmids or transpos-
ons, could be observed. While this partially differ
from Rahman et al. (5) who mentioned that all of
the E. faecalis isolates from Nile tilapia exhibited
varying levels of susceptibility to nitrofurantoin,
azithromycin, gentamycin, levofloxacin, and van-
comycin and showed resistance to amoxicillin,
ampicillin, cefradine cefuroxime, erythromycin
and penicillin. Arumugam et al. (1) found that the
E. faecalis showed resistance to amoxiclav, ampi-
cillin, erythromycin, gentamicin, kanamycin, ni-
trofurantoin.

The result of amplified patterns obtained by
PCR with tested Enterococcus strains; isolates
were confirmed by 16s tfRNA primer. All strains
gave almost a common band with the molecular
weight observed also by Arumugam et al. (1) who
used 16s tRNA as specific gene as method of
identification of enterococcus species.

Regarding the pathogenicity study of isolated
E. faecinm and E. faecalis it revealed that percent of
mortalities was 77% and 73% respectively while
Rahman et al. (5) concluded that percent of mor-
talities for E. faecalis different nine isolates was
ranged from 40% to 98%. The secreted virulence
tactors of E. faecalis such as hemolysin, cytolysin,
and surface proteins such as the M proteins are
most likely to be responsible for these clinico-
pathological characteristics and high mortality
rates (5).

The result of histopathological findings illus-
trated that infection with enterococcus spp. resulted
in different types of degenerative damage in all
examined organs tissues (brain, liver, kidney,
spleen, and heart). Also, Fawzy et al. (16) ob-
served degenerative and necrotic pathologic
changes in the internal organs. Zahran et al. (13)
mentioned that histopathological and transmis-
sion electron microscope examination revealed
degenerative and necrotic changes in the heart
and liver at all time-points post-challenge. Lipo-
teichoic acid is found in E. faecalis, and it is one of
the most important virulence factors found in
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Gram-positive bacteria's cell walls. It is responsi-
ble for pathogenesis and plays an important role
in inflammatory reactions (27). Inflammation
causes a series of chemical and morphological
changes in affected tissues including leucocyte
migration and the formation or increase in the
number of granulocytes. Chronic inflammatory
reactions are easy to observe by histological ap-
proaches in fish (28).

From these finding we conclude that E. faecalis
and E. faecinm were the most common subspecies
of Enterococci showing high pathogenicity for
Nile tilapia fish in Egypt causing histopathologi-
cal degenerative damage. In vitro antibiotic sus-
ceptibility testing for the isolated bacterial species
showed that high susceptibility to ampicillin, pen-
icillin, streptomycin, linezolid, and gentamycin
while E. faecium showed resistance to vancomy-
cin.
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