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SUMMARY

In the present study ten isolates of Listonella an-
guillarum ~ were isolated from Clarias gariepi-
s exhibited ulcerative lesions. The prevalence
of infection was 16.7 %. The organisms were
identified phenotypically to be a variant strains of
L. anguillarum and the biochemical deviation
were found in Voges Proskauer test and fermenta-
tion of mannitol. Experimentally, the infected fish
showed severe skin ulcerations and high mortality
rate. Electrophoresis of serum proteins revealed a
significant decrease in &, B and o globulins on
day 4 post infection (PI) and for B globulin only
on day 8 PI. In addition, the total serum globulin
was dropped significantly on day 4 PI and non-
Mgnificantly on day 8 PI when compared with its
Value for control group. Moreover, the albumin /
globulin ratio was significantly elevated in the in-

fe L
“cted groups than in control one. The application

of an inf: :
40 indirect fluorescent antibody technique
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(IFAT) confirms the diagnosis of L. anguillarum
and the results revealed presence of green-
yellowish fluorescent bacteria in the most stained
tissue sections. A very strong immunofluores-
cence reaction was observed in spleen and kid-
neys while, the intestine showed reaction in its
posterior portion only. In conclusion L. anguillar-
um considered as a causative agent of ulcerative
syndrome in Cl.-gariepinus and IFAT is a sensi-
tive, rapid and specific test for diagnosis of L. an-

guillarum in fish.

INTRODUCTION

Listonellosis is one of the most important infec-
tious diseases of marine and freshwater fish
throughout the world caused by Listonella anguil-
larum (McDowell and Colwell, 1985), but the
causative agent is still referred to as Vibrio an-
guillarum in many publications. Vibriosis is asso-

ciated with high mortalities and shares in invasive
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septicaemic diseases in humans (Actis et al.,
1999) therefore, new techniques are needed to
trace the pathogen in its natural reservoir and in
the environment as well as, to evaluate the risk of
human infections. Molecular technique as nucleic
acid probes are useful for identification of vibrio
species (Arias et al., 1995) and also immunologi-
cal techniques as ELISA assay and IFAT are use-
ful for detecting V.vulnificus in eel tissue samples
1997 and Marco Noales et al.,

2000). Moreover, IFAT technique used for diag-

(Biosca et al.,

nosis of several fish diseases as infectious salmon
anemia virus (Giray et al 2005); microsporidium,
2005) and
Rickeltsia-like organisms, Piscirickettsia salmo-
nis - (McCarthy et al.,, 2005 and Yuksel et al.,
2006).

Glugea epinephelusis, (Zhang et al.,

Epizootic ulcerative syndrome (EUS) is a fish dis-
euse characterized by severe-open dermal ulcers
that develop on the fish bodies (McGarey et al.,
1991). The etiological agent(s) of EUS isolated
from lesions and blood samples of infected fish
were belonging to the potentially fish pathogenic
genera  Aeromonas, Vibrio, Plesiomonas and
Pseudomonas (Chowdhury, 1997 and Rahman,
2002). In light of the public health importance of
these epizootic diseases, it is of great importance
to identify the etiological agents. The current
study was planned to demonstrate the clinical pic-
ture of listonellosis among infected Clarias garie-
pinus showing ulcerative lesions, isolation and

identification of etiological agent. Besides, esti-
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mation of the change in serum Proteing Pro
§ proj

AS we

quantitative evaluation of indirect Muoresee, o

accompanying listonclla infection,
tibody technique as a rapid procedure for dj,

sis of Listonella anguillarum.
MATERIALS AND METHODS

ally in ish:
A total number of 60 Clarias gariepinus naturaly
suffered from ulcerative syndrome weighted 25,
+ 10 g were collected from their natural source
(El-Riah El-Tawfikii and their tributaries). Tp,
fish were transported according to Brown apg
Gratzek ( 1980 ) to the wet lab at Fac. of Ve
Med. Moshtohor. The collected fish were exam-
ined clinically as described by Noga (1996). Signs

and lesions that observed were recorded.

Isolation and identification of bacterial iso-
lates:

Samples for bacteriological investigation were
taken from ulcer scraps and inoculated into thio-
glycolate semisolid media and incubated at 37°C
for 2-3 days . Culture characters on thiosulfate al-
rate bile sucrose (TCBS) agar and sheep blood
agar supplemented with 1.5% NaCl were studie!
The inoculated plates were incubated at 37°C for
2-3 days. The growing cultures were examined
phase contrast microscope at 400 X at Animal R
production Research Institute El-Haram. EgyP
The isolated bacteria was identilicd phcnul)’PiC“l'

. . % 16 S d(:'
ly using a standard set of biochemical (ests
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«cribed by Austin and Austin (1993) and Holt et
al. (1994).
Exper tal infecti

Fish :

Thirty six apparently health male CI. gariepinus
weighted 250 10 g were obtained from a private
fish farm transported in well prepared tanks to the’
wet lab. where they put in fiber glass tanks for ac-
climation. Random samples of 4 fish were used
for bacteriological investigation to indicate a neg-
ative vibrio infection. The remaining fish were di-
vided into 4 groups each of 8 fish and kept in
class aquaria, each measured 1 x |1 x 0.5 m and
wpplicd with dechlorinated tap water (Innes,
1966 ) and sufficient aerators. The temperature
adjusted at 22 £ 1°C. The fish received commer-

cial pelleted diet.

Experimental desgin
A strain from biochemically identified variant L.

anguillarum isolates was taken for experimental
infection. Broth culture was prepared containing
approximately 108 cells/ml using McFarland’s
opacily tubes. Each fish of the first three groups
was inoculated by intraperitoneal injection with
0.25 ml of broth culture containing approximate-
ly 108 cells/ml (Abbass et al., 2000). While, the
fish of the remaining group were inoculated with
Merile broth in a dose of 0.25 ml per fish and used
4 @ control. Both inoculated and control groups

“ere kept under observation for 10 days post in-
fection (PI).

Ve
‘LMed.J..Gim.Vo1.54,No.4{2006)

Blood samples were collected using plastic sy-
ringe from the caudal blood vessel of four fish
from the infected first two groups on the day 4
and the day 8 PI respectively, as well as from the
control group (day 0) and allowed to clot. The
separated sera were stored at -20°C until needed.
Four fish were sacrificed on 0, 4 and 8 day Pl and
the tissues were carefully dissected out (gills, skin
and underlying musculature, liver, spleen, kidney,
and intestine) and preserved at -70°C until used.
Mortality rate in the experimentally infected fish
was estimated at 10 day post infection for the
third group, comparing with the control one.

0 si r

Serum protein profiles were investigated using so-
dium dodecyl-sulphate polyacrylamide gel elec-
trophoresis (SDS - PAGE) according to Laemmli
(1970). After
stained with silver stain and distained as de-

scribed by Hitchcock and Brown (1983).

electrophoresis the gels were

di Flu i chni
(IFAT):
a- Tissue preparation:
Tissue specimens from gills, musculature , liv-
er, spleen, kidney and intestine of experimen-
tally infected fish were taken. Sections of 4pm
thickness were prepared using cryostat micro-

tome and then fixed in acetone for 20 minute

(Kechen et al., 1984).
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b- Preparation of immune sera:
Well identified L. anguillarum  strain kindly

supplied by Animal Reproduction Research In-

stitute “Compylobacter Lab”. El-Haram Egypt

and was used for preparation of antigen.

prepared as described by
(1968). Rabbit

against formalinised whole cells of L. anguil-

The antigen  was

Walsh and While antisera
larum were prepared by multiple intravenous
mjection according 1o previously described
procedure (Walsh and White 1968).

¢- Procedure of IFAT:
Fluorescein  isothiocyanate-congugated  anti-
rabbit hyper immune sera (Beltimore Biolog-
ical Lab., Beltimore, Maryland) were used and
added at the manufacturer’s recommended
working dilution. The procedure of IFA test
was applied as described by Riggs et al.
(1958). The prepared slides were examined at a
magnification of X 40 and X 60 with a zeiss

epilluorescence microscope.

Statistical analysis of the data was done using

statistical analysis system (SAS, 1987).

RESULTS AND DISCUSSIONS

In the present study 10 out of 60 fish naturally
suffered from ulcerative lesions were positive for
vibrio infection. The prevalence of infection was
16.7 %. The infected fish showed hemorrhagic

Spots, croded fins and open dermal ulcers on the

828

middle of the body and on the ail region, The
musculature at the base of ulcers were Severg
congested. Internally, paleness of interny| Organ,
was noticed. Enlargement of gall blagge, and
congestion of spleen and liver were Obseryeq
These observations were nearly similar wj those
recorded by McGarey et al. (1991); Actis ¢ al,
(1999); Austin and Austin (1999) and El-Bouhy

ct al. (1999), and Abbass and Sobhy (2005).

Ten vibrio isolates were isolated from ulceratjve
lesions. The organisms grow on TCBS agar ay
yellow colonies and produce hacmolysis on sheep
blood agar. Biochemically they were positive for
catalase, oxidase; simmonis citrate, produce in-
dole and acid from saccharose. The organisms
produce acid from glucose, maltose, and sucrose
but not from lactose fermentation. Also, they gave
negative results toward methyl red test and H2S
production (TSI).These results agreed  with that
recorded by Baumann et al. (1984); Austin and
Austin (1993) and Holt et al. (1994). In addition.
the isolated bacteria could not produce Voges
Proskauer reaction and acid from mannitol. More-
over, the obtained isolates in this work were able
10 grow in the media supplemented with 1.5%
NaCl, and all but two of these isolates could not
grow at 3.5% NaCl. Conversely, all could nol
grow at 6% NaCl. From the presented data . the
isolates could be identified biochemically as @
variant strains of L. anguillarum. Similar observi
tion were recorded by Pazos et al. (1993) and

Tiainen et al. (1997) who isolated V. anguillarum

Vel.Med.J..GIza.Vol.54.No.4(2006)
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Fig. (1): Cl. gariepinus experimentally infected with variant L.anguillarum on
day 4 PI showing A-Open dermal ulcer over the body. B- Hemorrhagic
arcas on the skin; wide ulcers with severely congested musculature at
their bases and gray patches of sloughed skin.

ally infected with variant L. anguillarum on
kidney, distended gall bladder, pale spleen
pulchcs (arrow)

Fig. (2): CI. gariepinus_experiment
day 4 P1 showing congested
and the liver had grey-white

Vel Med.J..Giza.Vol.54,No.4(2006) S
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related strains showing the same biochemical

variations.

Concerning experimental infection, all the infect-
ed fish showing hemorrhagic spots in the skin,
aray patches of detached skin, severe open dermal
ulcers on the head, on the trunk and tail (Fig.1 A,

B).Wide ulcers on the ventral region and the mus-

y ’
culature at their bottoms were severely congcslcxr

(Fig.l B). Internally the infected musculature
were severely congested, livers were pale green-
h or congested, gall bladders were distended,
pale or congested spleen and kidneys (Fig. 2). '.I'he
mtestine filled with yellow viscous material.
These observations nearly agree with those re-
corded by Chowdhury (1997). Similar findings
were also recorded in other fish species suffered
from vibriosis (Moustafa et al.. 1990; Shaaban et
al.. 1995: Austin and Austin, 1999 and Actis et
al.. 1999). In addition, most of the infected fish
showed severe ulceration of the skin and deaths
may be due to osmoregulatory failure. The mor-
tality rate reached 87.5% among the jnfected

group compared with control (0%). Similzu:,ﬁnd-

ings were observed by El-Bouhy et al. (1999) and-

Abdel-Gaber et al. (1997).

Electrophoresis of serum proteins using SDS
PAGE as presented in Fig. 3 & 4 and Table | re-
vealed presence of several protein fraction bands.

There was a significant increase in the amount of

830

albumins in serum of CI. sariepinyy after inre@
tion with L. anguillarum on day 4 ( 533 4 |

KDa ) and day 8 PI ( 51.55 + | 78 KDy ) they
non infected control on 0 day (47.0] + 0.84 KDy,
Meanwhile, all globulin fraction were Significyp,
ly decreased following infection on day 4 o, S,

and o globulins (15.45 * 1.40, 15.35 + 101 ang
15.55 £ 0.71 KDa, respectively) and op day § py
for (globulin only (15.08 % 0.80 KDy) than
control group for 8, B and . fractions (19,14 "
0.71, 19.65 £ 0.49 and 12.88 + 0.78 KDa, respeg.
tively). However, the reduction in content of by
yand o~globulins on day 8 PI (17.54 £ 0.87 ang
15.23 £0.91 KDa, respectively) did not reach the
level of significance when compared with their
values in control. These observations were partial-
ly agreed with those of Harbell et al. (1979) who
found a significant reduction in globulin fractions
in Coho salmon infected with V. anguillarum n
addition, the total serum globulin was dropped
significantly on day 4 PI (46.38 + 1.01 KDa) and
non significantly on day 8 PI (47.85 + 1.88 KDa)
when compared with its value for control group
(51.66 + 0.76 KDa). Moreover, the albumin /
globulin ratio was significantly elevated on day 4
and 8 PL (1.15 £ 0.05 and 1.08 + 0.08, respective:
ly) when compared with that recorded in control
group (0.91 £ 0.03). Similar findings were record-
ed by Sivaram et al. (2004) who found a signif
cant reduction in globulin and significant increas

in both albumin and albumin / globulin ratio in

Vet.Med.J.,Giza.Vol.54.No.4(2006)
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Table (1): Changes in serum protein profiles of CL gariepinus during variant L.
anguillarum infection (M + SE),

Serum | Sum. of
Albumins Globulins (KDa)

(KDa)
(lane) | (KDa) B

1 | 9862 | 4505
| 98.64 | 4721
| (control) 9897 | 49.59
9834 | 46.17

sample | proteins

98.64 47.01
Overall mean

£0.11% | 10.84®

99.64 52.71
99.79 56.82
99.73 51.50
99.59 52.20

99.68 53.31
£0.04* | %1.04*

Overall mean

99.47 56.12
99.77 46.50
98.81 53.23
99.56 50.36

9940 | 51.55
+0.18" | =1.78%

Overall mean

Means with different capital alphabetical superscripts are significantly different from each

other at level P <0.05.

A/G = Albumin globulin ratio.

831
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%io. (3): Electrophoretic patterns of serum prolcin of C ‘ rimgn

g =) tally infgctcd Wil[;l variant L. anguillarum. Lanes l-.4 rcpre.se:nt .sc;‘lx ob
tained on day 4 Pl and Lanes 5-8 represent sera obtained on day 8 PL.

Fig. (4): Electrophoretic patterns
of serum protein of CL
gariepinus (non infected
control). Lanes 1-4 repre-
sent sera obtained on 0
day.
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,4,",“.',/,.,1“.\' trawvina infected by V. harvey. In
(s work increased value of A/G ratio indicates
lIIlIlIllIIU\l)'“‘L‘SSiVC state ill lhc infcc[cd f“h

I'he raditional plate culture technique and pheno-
ypic lestes for detecting and identifying L. an-
cuillarum . is time consuming and may be proble-
patie as result of phenotypic variations of its
isolates. To confirm the diagnosis of the isolated
variant L. anguillarum strains and to evaluate how
aselul the IFAT is in tracin of L. anguillarum in
iissue samples, samples from different tissues of
c\lwrimcnlully infected Cl. gariepinus were ana-
lysed. All tissue sections from infected fish gave
ponsitive results. Green-yellowish fluorescent bac-
weria ol coccoid or spiral forms were detected in
aained sections of gills (Fig. 5), kidneys (Fig. 6).
wpleen (Fig. 7), liver (Fig. 8) and musclulature
(Fig. 9) of experimentally infected Cl. gariepinus.
Very strong immunofluorescent reactions in vari-
ous lissues were observed in those obtained
on day 4 PI and weak fluorescence reaction found
in tissues taken on‘day 8 PI except for kidney and
spleen. No fluorescefit cells were detected in the
lissues of control group. Similar observations
were recorded by Nelson et al. (1985 ab) who
used IFAT to detect V. anguillarum from most tis-
sues of experimentally infected Salmo gairdneri
with severe reactions recorded in spleen and kid-
neys and by Vigneulle and Laurencin (1991) who

used IFAT to determine the intestinal uptake of V.

Vet.Med.J..Giza.Vol.54.No.4(2006)

anguillarium in rainbow trout and seabass. Moreo-
ver, the same technique was used for diagnosis of
V. vulnificus (Sung and Song, 1996) in shrimp
and V. parahaemolyticus (Chen and Chang, 1996
and Zhang et al., 1997) in Penaeus g:hincn.si.s and
oysters respectively. In the present study. detec-
tion of the organism from all the examined tissues
confirmed that septicemia produced by this mi-
croorganism and circulate to all organs. These
opinion was supported by the findings of Marco
Noales et al. (2000). Intestinal sections revealed
fluorescence reaction in the posterior part of intes-

tine (Fig. 10) and no reaction in the anterior one.

These observations were agreed with that record-
ed by Miyazaki et al. (1990) and Vigneulle and
Laurencin (1991). Absence of organism from the
anterior intestine may be due to mild acidic shift
of its content. These results supported the finding
of Ranson et al. (1984) who demonstreated that V.
anguillarum can not grow in an acidic medium.

In concolusion, it may be very difficult to define
a single organism as a causative agent for ulcera-
tive syndrome in Cl.gariepinus. However, the
present study suggested that L. anguillarum can
be considered as a possible causative agent of ul-
cerative syndrome in Cl. gariepinus and induces
an immunosuppression state. Moreover. the IFAT
described is a sensitive, rapid, specific and useful

method of identifying L. anguillarum in fish.
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lls of CL gariepins 4 day Pl

nicrophotograph ol gi
abbit fluorescent conjugate 10 1. anguillarun show-

arrow) ( x 40).

Fig. (5): Epifluorescence |
stained with anti-r
ing fluorescent coccoid forms (

Fig. (6): Epifluoresc i P
. . oree ~ v . o ;
g 4 ?luy PllL:lLl(i::CLl II'I!L!l()ph(')lOgld_ph‘ of anterior Kidney of CL gariepinus
un showi-n:v ﬂtl( WI“ anti-rabbit MMuorescent conjugate 1o L. anguillar-

g fTuorescent coccoid and long spiral Torms l;u'ruw.\)i < 60).
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Fig. (7): Epifluorescence microphotograph of spleen ol CL gariepinus 4 day PI
stained with anti-rabbit fluorescent conjugate to L. anguillarum show-
ing fluorescent coccoid forms (X 60).

Fig. (8): Epifluorescence microphotograph of liver of Cl. gariepinus 4 day Pl

stained with anti-rabbit [uorescent conjugalte to Lo anguillarim show-
ing positive fluorescence for vibrio strain Gurrows X 40).

Vel Med J. Giza.Vol.54.No.4(2006) in
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Fig. (9): Epifluorescence microphotograph of musculature of CL. gariepinus 4
day PI stained with anti-rabbit fluorescent conjugate 1o L. anguillarum
showing coccoid and spiral forms (arrows X 40).

Fig. (10): Epifluorescence micro
Pl stained with anti-rabbit fluorescent conjugalte
showing fluorescent coccoid forms (arrow X 60)

photograph of intestine of C [. gariepinus 4 day
o L. anguillarum

836 Vel Med.J..Giza.Vol.54.No.4(2006)
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