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Detection of Streptococcosis among fershwater
5sh, Nile tilapia (O. niloticus) and marine fish,
grey mullet (M. cephalus) was confirmed. The
disease of both fishes is characterized by
merous haemorrhagic areas on the body
sarface, particularly around the mouth and
serculum. Corneal opacity with congested
swclling around the eye ball was a common
2ature of the disease in O. niloticus, while,
bdominal distention usually observed in M.
phalus. Internally, O. niloticus exhibited
slenomegally while in M. cephalus, the
sbdominal cavity filled with yellowish fluid, the
swomach and intestine contained yellow to
sellowish green gelatinous material and pale
sloured liver.

T:e bacteriological examinations revealed
o1ztion of Streptococcal species linked with but
51 identical to Streptococcus faecalis and

ireprococcus faecium.

bacterial isolates able to produce the disease
ind cause 100% deathes when the fishes were
isjured prior 10 dipping in the bacetrial
Suspension. No deathes occurred among fishes
ipped in or orally administered the bacterial
Suspension.

!
!

INTRODUCTION

Sireplococcosis is of the most economically
important diseases of fishes in Japanese
mariculature (Kusuda et. al., 1978). There are few
Ieports of streptococcal infections in freshwater
lishes. It has been isolated from ayu (Ugajin,
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1981), rainbow trout (Miyazaki, 1982) and tilapia
(Kitao et. al., 1981). ’

This study was planned to declare the
streptococcal infection among the freshwater Nile
tilapia (Oreochromis niloticus) and the marine fish
grey mullet (Mcphalus), Moreover, studying the
pathogenicity of isolated strpotococci to both
fishes with different modes of infection were
studied.

MATERIALS AND METHODS
1- Fish:-
A-Naturally infected fish:-

A total of 250 Nile tilapia (O. niloticus) and 190
grey mullet (M. cephalus) showing clinical
abnormalities werc collected from private
freshwater fish farms and Lake Eltemsah
respectivelly (during the period from Octobar
1992 through Septemper 1993). The collected
fishes were subjected to full clinical and
postmortem examinations according to the
methods described by Lucky (1977).

B- Experimental fish :

Sixty of each apparently healthy live O. niloticus
and M. cephalus with an average body weight 50
+ 5g were used in the pathogenicity test.

2- Water samples:

The surface water samples (200 ml/ each time) of
both environments (freshwater farms and Lake
Eltemsah) were collected by the method
recommended by the American Public Health
Association (1970).
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L [solabon and wdeanfaction of Streptococcus
Li\"h‘\

The pnimary isolation was made from fish
axternal organs (skin, fins, gills and eyes), fish
internal organs (liver, kidneys and spleen) and
waier deposate after centrifugation (16000 r. p. m.
for 15 min.) oa blood tryptose agar (BTA),
macCaoky agar and tryptic soy agar plates (Foo
et al, 1985). The plates were incubated
acrobwcally at room temperature (22°C) and at 10,
37 and 45°C for 24 hrs. One set of plates was
incubated anacrobically. The bacterial isolates
were adenufied by colony morphology,
microscopic examination and biochemical tests
(Cowaa 1974, Bragg and Broere 1986 and Austin
and Auwsua 1957). In addition, the bacteriall
1solales were lested biochemically by AP120 strep
(Foo et al, 1985) and sulfamethoxazole
sensitivily (Amenican Society for Microbiology,
1981)

4- Pathogenicity test:

For pathogenicity test, the total number of each
fisk species (60) was divided into equal 6 groups
of 10 fish each. The fishes were held in glass
&guana, supplied with declorinated tap water (for
O, niloticus) and marine water (for M. cephalus),
for 2 weeks prior 10 challenge. Each fish species
w s challenged with their corresponding bacterial
isolate as descriped by Rasheed and Plumb (1984)
as follow:

A- Dip challenge:

The fish were dipped in bacterial suspension
contzins approximately 5x1010 colony forming
unit (CFU) ml for 172 hr. The fish of control
groups were dipped in sterile saline solution for
12 hr.

B- Skin scrafication:

The fish were injured by skin scratching on eside
of the abdomen with scalpel and dipped into the
bacterial suspension (5x1010 CFU/ml) for Smin.
The fishes of control groups were dipped in sterile
saline solution for 5 mi afier body scratching.
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C- Oral challenge:

Each fish was administered with 0.1 ml of the
bacterial suspension (5x1010 CFU/ml) using 1-cz
syringe with 10-cm long polyethylene tubing. The
fishes of control groups were orally administereq
with 0.1 ml sterile saline solution.

The fish of all groups were placed under daily
observation for 2 weeks and the dead fishes wers

used for bacterial re-isolation.

RESULTS

The clinical examination of naturally infected
Nile tilapia (0. niloticus) revealed corneal opacity
with highly congested swelling around the eye
ball and dermal haemorrhages in the lower jaw
and operculum (Fig. 1). Internally, the spleen was
enlarged (Fig. 2), while both stomach and
intestine contained food.

The clinical examination of naturally infected
grey mullet (M. cephalus) revealed numerous
hameorrhagic areas particularly around the mouth
and operculum with abdominal distension (Fig.
3). The abdominal cavity was filled with

Fig. (1): Nile tilapia (0. niloticus) showing cornela opaci-
ty with highly congested swelling around the eye
ball and dermal hameorchages in the lower jaw
and operculum.
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gllowish fluid, the stomach and intestine The bacteriological examination revealed
@atained yellow to yellowish-green gelatinous  isolation of gram-positive cocci, almost in pure
paterial and pale coloured liver (Fig. 4). culture, from eyes, liver, kidneys and spleen. The
colonies of isolated organisms on BTA had a
,. diameter of about 1-2 mm, were dull greyish
b : white colour and were surrounded by an area of
: - f a-haemolysis. The morphological, culture and
biochemical characters of the isolates isolated
from both environments (0. niloticus, freshwater
and M. cephalus, marine water) linked with, but
not identical to Streptococcus faecalis and
Streptococcus faecium respectivelly (Table 1).

The bacterial isolates able to produce the disease
in apparently healthy O. niloticus and M. cephalus
only when the fish body was injured prior to
dipping in the bacterial suspension.

: The mortalities were 100% in both fish species
4 after 10 days (Table 2) and the organism was
re-isolated from eyes, liver, kidneys and spleen of
all dead fishes. No deathes in any of the dip or
oral challenges, nor the pathogen was isolated
from the fish eyes, liver, kidneys and spleen.

2): Nile tilapia (0. niloticus) showing enlatgement
of spleen.

'5& (3):Mullet (M. cephalus) showing haemorrhagic are-  pig, (4): Mullet (M. cephhalus) shuning_ pale coloured :
i as on the head region and slight abdominal dis- liver and the stomach and intestine contained yel-
tention. : low to yellowish-green gelatinous material.
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Table 1:Merphological, cultureal and biochemical characters of Streptococcal isolates,

Isolates of fresh- | lsolales of ma« | Cowan (1974) ASM (1981)
Charscter water environ- rine environs | S, faecalis S. fae- | S.faecalis S. ae-
ment ment clum clum.
Gram-reaction gram-positive | gram-positive gram-positive gram-puositive
cell form cocci in chain cocci in chain coccl in chain cocel in chain
Moeulity - - - v . -
Hemoly st a a rif rlu oiplr  uk
Catalase * + + - + -
Chidase - .
OT glucese fermentative fermentative fermentative fermentative
Indole test - - v - - -
Gelatine hyvdrolysis - - + + + +
Starch by drolysis - i R
Acsculin bydrolysis + + + + + +
Nitrste reduction - -
Citrste utilization + pon
Arginia decarbeny lation + + + +
Lysine decarbenylation - o
Ornithine decarbexylation - b
H. S predauctioa - -
Grewth st 10C° + +
gowth mt 22 C* + +
Growth at 37C* + +
Growih 45C* + - + +
Crowth st ﬂ! L K1 +* + + +
Grewth a1 65% NaQl + + + + + +
Production of acid from: i
m’“ - + 4 -
Clucuse + + v 4+ ”
Sucruse * - + + +* +
Lactone * + + + * +
Mapuitol + + i + . +*
Arzbimese i e o e — +*
Haflinom = & + +
Sabias + +
Mahose -

Freshwater cavirvament = O, gileticus + Freshwaler  Marine environment = M. cephalus + Marine water.

ASM = Americas Seciety for Micrubislogy

V i Variable

* 1 Occasional exception vecurs

Talie 23 The sartabity roie o caperincnt ally dsfocied 0. sdotious snd M. cephalus with the correspuiding Strep-

[

. Toiad | Mot of Diacly muortalay afier chalisnge Tutal Mortality
Vi sl | chalienge |1 3D 48 6T 890D M | deadiuh [
O sikdai s i Wipolealisnge | = = « = = = oo oo o o 02w o - - 00

W | Shssralicntnsd ~ ~ = = 3 3B E 1) = o = = 10 Vo

1] Ul dhgliomge | = = = o o = o = o0 o oo - 08
M repihalas

i l”|w R -k B - 0.0

0 | Sasrafiatind - o= wd 3D B L e o e o " 100

" Orddchalinage | « = = & v v wss v o 2o wm - 0.0

Poe. 3sd So Cong FaaVetMed, Caivo Unie.

Vet Med.J..Giza. Vol 42, No. 1{1984]

CamsScanner = Wgd 4> guuaall


https://v3.camscanner.com/user/download

it Suteptococcosls Among 7encakwaten

pISCUSSION

rhe local freshwater fish farms and Lake
Eltunsah in Ismailia governorate are considered
he most important sources for O. niloticus and M.
pcphalus respectivelly. Unfortunately, both
snvironments were polluted with domestic
wastewater. This pollution plays an important role
in appearance and spreading of previously
gndescribed diseases as edwardsiellosis in Nile
filapia (Badran, 1993) and streptococosis in Nile
tlapia (O. niloticus) and grey mullet (M. cephalus)
in the present study.

The clinical pathology of streptococcus infection
was varied acording to the water environment. In
freshwater fishes, ayu (Ugajin, 1981), several
species of tilapia (Kitao et. al., 1981 and Miyazaki
et. al., 1984), rainbow trout (Miyazaki, 1982 and
Bragg and Broere, 1986), Striped bass (Baya et.
al, 1990) and Nile tilapia (O. niloticus), the
disecase was characterized by corneal opacity with
baemorrhagic swelling around the eye ball (Fig.
1), dermal haemorrhages and slenomegally (Fig.
2). While in grey mullet (M. cephalus) the signs
were as those described in marine fishes,
yellowtail (Minami et. al., 1979), eels (Kusuda et.
al., 1978), Siganus canaliculatus (Foo et. al,,
1985) in the form of numerous haemorrhagic
areas on the body surface, particularly around the
mouth and operculum and abdominal distension

(Fig. 3).

Moreover, the abdominal cavity was filled with
-yellowish fluid, the stomach and intestine
contained yellow gelatinous material and pale
icoloured liver (Fig. 4).

‘The morphological, cultural and biochemical
characters of Streptococcal species isolated from
.both environments were very similar to those of S.
Jaecalis and S. faecium (Cowan, 1974 and
American Society for Microbiology, 1981) (Table
'2). Although the API20 strep results showed a
-close similarity of the isolated species to group A
‘streptococei, the species were sensitive (o
. sulfamethoxazole which does not affect group A
‘Streptococcus (American Society for
“Microbiology, 1981). Moreover, the species are

a-haemolytic Sterptococcus in contrast to the
normal B-haemolytic Group A Streptococci.

}
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Furthermore, the relavent literature (Robinson and
Meyer, 1966; Cowan, 1974; Minami et. al., 1979;
Bullock, 1981; Ugajin, 1981; Kitao, 1982; Foo et.
al., 1985 and Bragg and Broere, 1986) revealed
that the fish pathogenic Streptococci have been
linked wtih S. equisimilis, S. faecalis, S. faecium,
S. agalactiae, S. equimus, S. pyogenous and S.
lactis. Superficially this information could inter
heterogeneity among these Streptococci or due to
geographical differences (Austin and “Austin,
1987).

Streptococcus spcc:les were detected in both fresh
and marine water in which the fish were reared.
Thus a possible source of infection was the water
itself and the injured fish body was the route of
bacterial invasion. This clarify whey gulf killifish
(Rasheed and Plumb, 1984), rabbitfish (Foo et.

, 1985), Nile tilapia (O. niloticus) and grey
mullct (M. cephalus) were infected artificially
through injured fish body prior to dipping in the
bacterial suspension and not orally or by depping.
In contrast, the results of some studies (Minami,
1979 and Iwata, 1982) reported that the feed
(trash fish) was the source of streptococcal
infection in yellowtail by the oral rout. Moreover,
the mortalities in rainbow trout farms were greatly
reduced by feed boiling (Bragg and Broere, 1986).
However, all authers attempted to isolate the
Streptococcus species from the feed have been
failed. Indeed, the bactcria can penetrate the wall
of the intestine or stomach if it has pr:viously
invaded by other intestinal tract fauna in large
numbers or has been chemically injured by
pesticides or other pollutants in the water
(Miyazaki, 1982).

Accordinglly, it could be concluded that
streptococeal infection to freshwater and marine
fishes may be one of the future problem in
pisciculture under domestic wastewater pollution.
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