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SUMMARY

Seventy-cight isolates of Streprococcus  intae
were recovered from 200 discased brackish water
Oreochromis niloticus (Nile tilapia) fish with an

incidence of 86.7% of the total number of tsolated

Streptococeus species. To investigate the effect of

nitrite, alkaline pH, salinity and water temperature
on the susceptibility of Oreochromis niloticus
(Nile tilapia) to streptococcosts; ten water sam-
ples were collected and the results obtained were
as foltows: nitrite concentration was 3.2 ug/L wa-
ter. pH was 8.2, salinity was 18 ppt (part per thou-
sand) and water temperature was 26+2°C. envi-
ronmentally stressed and experimentally infected
lish showed mortality rate of 73.3% compared
with a mortality rate of 46.6% in non-
environmentally stressed fish. In the mecantime,
L.D50 values for §. iniae were 1 x 103! cfu/ml for
with

environmentally stressed fish  compared

1x 1055 ¢cfu/ml for non-stressed tilapia.

[£]
(8]

INTRODUCTION

There are many reports on streplococcosis in ma-
rine, brackish and fresh water fishes. The first
outbreak of streptococcosis was recorded by Ho-
shina e al. (1958) and the first report on the sola-
tion of Streptococcus iniae (S. iniae) was recorded
by Peir and Madin (1976} from fresh water dol-
phin. In the mean time, Kitao et al., (1981) isolat-
ed S. iniae for the [irst time {rom tilapia. Chang
and Plumb (1996) found that exophthalmia, ocu-
lar opacity and ocular haemorrhage were the main
signs of S. iniae in tilapia fish. Histopathological
examination revealed the appearance ol meningi-
tis, polyscrositis of heart, liver, spleen, ovaries

and kidneys. Teska and Shotts (1994} isolated

© non-haemolytic group B Streptococcus iniae from

aquatic animals and humans, which were pheno-
typically very similar and can cause mortality in
catfish. Isolates consistently had a high affinity

for brain tissues, with the recovery ol bacteria



from moribund or dead fish being higher from

bramn tissues than kidneys (Sakata and Kawazu,

1990). S. iniae is a pathogen in fish capable of

causing invasive disease and outbreaks in aqua-
culture farms and there was a cluster of four cases
of invasive S, iniae infection in humans who had
recently handled fresh, whole fish from such

{arms (Weinstein et. al., 1997),

The abjective of this work was to:

I- Idenufy the most common Streptococcus spe-

cies isolated from diseased tilapia fish.

2- Detect the effect of some environmental stress
faclors on the recovery rates of the isolates in

naturally infected fish.

3- Investigate the effect of some factors on the pa-
thogenicity of the most prevalent isolates on

experimentatly challenged tilapia fish.
MATERIAL AND METHODS

Samples:

Two hundreds diseased tilapia fish showing the
signs of septicacmia with twirling at the water
surface, exophthalmia, petechiae on the inside of
the opercula and congestion on the inside of the
pectoral and caudal fins were collected from pri-
vate fish farm at Fayoum Governorate during the

period from January to November, 2001,

274

Isolation and Identitication:

Brain, kidney, liver and spleen samples were
grown onto brain heart infusion agar (BHIA),
blood agar and Todd-Hewiti agar plates. (Kusuda
el al., 1991) and all inoculated plates were incu-

bated at 25°C for 48 hs.
The suspected colonies were identificd according
o Kitao ct al. (1981 and Sakata ans Kawazu

(1990)

Effect of some environmental stress factors on

the recovery rate in naturally infected {ish:

Nitrite concentration, salinity and pH were detect-
ed in the natural environment by using sera kits
(D52518, Heinsberg, Germany). Water tempera-
lure was also determined during the periods of

sample collection.

reptococcus_iniae jn _both

Pathogenicity of

environmentally stressed and non-stressed tila-

pia fish:

The experiment was carned oul on o total of 45
apparcntly healthy tilapia fish with an average

weight of 70.0 + 10 grams.

The fish were divided into three cqual groups in
separate glass aquaria (120 x 60 x 40 c¢cm). The
first group was infected with S, iniae 10 a dose of

0.5 ml of 1 x 107 cfu/ml intraperitoneally (Percra
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el al, 1997),

To investigate the effect of high nitrite concentra-
tion, alkaline pH and salinity; potassium nitrite
wias dissolved in aquarium water at a concentra-
tion of 3.2 ug/L, also, water pH was adjusted to
be 8.2 and sodium chloride was added to a final

concentration of 18 ppt (part per thousand).

Aquarium  water temperature was adjusted at

20°C (Perera ct al., 1997).

The second group was infected with 0.5 ml of | x
107 ¢lu of S. iniae per fish intraperitoneally at
athermostatically controlled aquarum waler tem-
perature of 25°C and pH 7.2 without any addi-

tives.

The third group of fish was kept as a control
aroup at water temp. of about 25°C and injected
intraperitoncatly with sterile physiological saline
(0.5 ml/fish). Perior to inocutation fish were ana-
thetized with Ms 222 (100 mg + 50 mg sod. bi-
carbonate) (Black and Connor, 1964),

All inoculated fish were observied twice daily up
to 3 weeks post infection. Clinical signs and P.M.
lesions were recorded and trials for reisolaion of
the organism were done.

Determination of the median lethal dose
(LD50) of S. iniae in environmentally stressed

and non-stressed condition:
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Sixty tilapia fish with an average weight of 70.0
arams wer divided into three groups. First and sec-
ond groups were divided into 5 equal subgroups
each of 5 fish. The third group contained 10 fish

and kept as a control group.

Preparation of bacterial culutre:

S. iniac was grown in trypticase soya broth for 24
hs at 25°C ten fold serial dilutions were done from
the original broth: 1:10, 1:100, 1:1000, {10000

and 1:100000 using st- -ile saline .

Bacterial inoculation (Lucky, 1977):

Fish in the first group was injected intramuscular-
ly with 0.2 m! of each dilution of S. iniac (original
concentration containing 1 x t08 cfu/ml) (Perera
et. al., 1997) and kept in aquarium at water temp.

of 25°C and pH 7.2.

Fish in the second group was injected intramuscu-

larly with 0.2 ml of cach dilution of S. imae con-

“taining 1 x 108 cfu/mi and kepl in aguarum con-

taining potassium nitrite at a concentration of 3.2
ug/L of water and sodium chloride at @ concentra-
tion of i8ppt with pH 8.2 and water lemp. of

20°C.

The third group was kept as control at 25°C and
injected with sterile saline. Fish were kept under
obscrvation and the mortalitics among all groups
were recorded and LD50 was calculated according

to Reed and Muench (1938).
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RESULTS AND DISCUSSION

The frequency of isolation of Gram positive and
catalase negalive chain cocci in two hundred
brackish water diseased tilapia fish was 90 iso-

[ales with an incidence of 45.0 %.

Out of these isolates, 78 strains (86.7%) were
non-hacmolytic onto blood agar, ferment glucose,
sucrose and salicin, hydrolyses casein, starch and
chitin, does not grow at 10°C and 45°C, 6.5 %
NaCl, pH 9.6 or onto 40 % bile agar or in 0.1 %
mcthylene. blue milk, also, they were Voges-
Proskauver negative.similar results were obtained
by Kitae et al. (1981); Sakata and Kawazu (1990)
and Bunch and Bejerano (1997). These isolates
wrere belonged to S, iniae. To investigate the cf-
{cet of high nitrite concentation, high pH, salinity
and water temp. on the susceptibility of tilapia ni-
loticus to streptococcosis, ten water samples were
collected and the results obtained were as follow:
nitrite concentration was 3.2 ug/L walter, pH was
8.2, sabinity was 18 ppt and water ten‘pcmmre

was20(C + 2°C.

Results obtaimmed by Bunch and Bejerano (1997)
showed that low dissolved oxygen levels and high
nitrite concentrations increased the mortalities in
tlapia hybrids experimentally infected with S. in-
1ae and suggested that Streptococcus species are
opportunistic pathogens because they are wide
spread in aquaculture environment and because of

their dependence on stress to assert pathogenicity.
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The results of pathogenicity of S. intae to both en-
vironmentally stressed and non stressed  lilapia
fish (Table 1) showed that environmentally
stressed and experimentally infected tilapia fish
started death 24 hours post inoculation (4 fishes)
with clinical signs in the form of twirling and spi-
ral and erratic movement, The nacked eycr patho-
logical lesions were in the form of hacmorrhaging
ol the opercula and at the base of the lns, Inter-
nally, the gut was filled with viscous Tfuid with
haemorrhagic kidneys containing pinheaded nod-

ules.

The mortality ratio was 73.3% with rcisolation of
the microorganism in pure culture from the brain

and kidneys.

“ Perera ct al, (1997) rccorded a greater rate of

mortalities in artifictally infected ulapia with S,
imac and maintained al 20°C than those kept atl
15, 25, 30 or 35°C; and in water at pH 9.0 com-
pared with those maintained in highly acidic wa-

fer.

As regurds to non environmentally stressed tilapia
that experimentally inoculated with S. iniae, the
infected fish started its death at 48hs post inoculu-
tion (two fish) with clinical signs in the form
sluggish movement and loss of reflex. Congesii::
at the site of incculation with darkness ol the skin
and exophthalmia were noticed. The intestine was
swollen, containing yellow fluid with swollen kid-

neys containing white small nodules.

Vet.Med.J. Giza.Vol.50,No.2{(2002)



Table (1): Pathogenicity of Streptococcus iniae 1o non-environmentally stressed and environmen-
tally stressed tilapia fish:

Rate of death among inoculated fish after No of| No.of | Ne. of
.~ No. of Dead sarvived{ dead  IMortality
Group of fish fish | 24hs | 36hs | 48hs [ 72hs | 96hs | tw| 2w | 3w [ fish | rish f No-of | percens
mlecle
-First group 15 - - 2 | 2 2 - - 7 b W5 | 46.6
(non-cnvironmentally
stressed fish)
- Second group 15 4 - 3 - 2 I 1 - 1 4 TS5 | 733
(environmentally stressed
{ish)
- Thud group (control) 15 - - - - - - - 0 15 1 0/15 0.0

Table (2):Determination of the median lethal dose (LDsgy)} of Streptococcus iniae in envi-
ronmentally stressed tilapia fish:

Survived
No. ol . No. :
Subgroup in|"$:.[§ed ?J?ILJEE:I‘:I Dead “I:Jr(v)n(,lld o . Mortality | Death
s cad Survived|  Values pereent
I 5 10-1 5 A - 12 0 12/12 100
2 5 10-2 4 | 7 | T8 87.5
3 5 10-3 3 2 3 4 377 42.85
4 5 10-4 | 4 | 8 1/9 1.1
5 5 10-5 - 5 ' 0 13 w13 0

Original concentration: 1 x 108 cfu/ml

vet.Med.d.,Giza.Vol.50,No.2(2002)
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Table (3).Determination of the median lethal dose (LDsg) of Streptococcus iniae in envi-

ronmentally stressed tilapia fish:

‘ Survived

Subgroup | infocied Bactcrial pewt | No:of Moty | Denh
fish Dead Survived [ values” | pereent

| 5 10-F 5 A 0 10 0 /1o | 1000
2 5 10-2 4 [ 5 2 517 71.42

3 5 103 4 [ 2 6 28 25.0

4 5 1074 2 3 I 10 1 9.09

5 5 10-3 - 5 V 0 ts /15 0.0

Original concentration; | x 108 clu/ml

The mortality rate was 46.6 % with reisolation of
the microorganism in pure culture. Similar results
were obtained by Teska and Shotts (1994) and
Chang and Plumb (1996).

LD50 value for S. inmiae in environmentally
stressed lapia fish was 1 x 103! cfu/ml and lor
non cnvironmentally stressed fish, it was 1x 1055
clu/ml. Similar results were oblained by Perera el

al.. (1997) and Eldar et al., (1995).
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