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Abstract
Suanyuk, N.!, Kanghear, H.2, Khongpradit, R.* and Supamattaya, K.>
Streptococcus agalactiae infection in tilapia (Oreochromis niloticus)
Songklanakarin J. Sci. Technol., 2005, 27(Suppl. 1) : 307-319

Streptococcus agalactiae was isolated from cultured tilapia in Surat Thani province. Isolates were
Gram-positive cocci, catalase negative, alpha-haemolytic and serogroup B. Streptococcal-infected fish showed
various swimming abnormalities such as swimming on their side, erratic surface or bottom swimming
including serpentine movement, exophthalmia and opacity. Internally, splenomegaly, ascites as well as pale
liver discoloration were observed. Fish experimentally infected by peritoneal injection using 10" -10* CFU/
fish showed 20-90 % mortality within 10 days and the LD, was 3.60x10" - 1.72x10” CFU. Haematocrit, haemo-
globin, plasma protein and blood cell values of infected and moribund fish were significantly decreased.
Histopathological findings included the occurrence of inflammation, cells necrosis, infiltration of lympho-
cytes and the formation of granulomas in the infected organs.

Key words : Streptococcus agalactiae, tilapia, blood parameters, histopathology
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Table 1. Phenotypic and biochemical characteristics of S. agalactiae isolated from infected fish.

Present isolates

Evans et al. (2002) Sneath et al. (1986)

Test Tilapia (n=13)  Mullet = Seabream Bergey's manual
(n=27) (n=2)

Gram staining reaction + + + +
Cell morphology Cocci Cocci Cocci Cocci
Catalase production - - - -
Oxidase production - - - nr
VP test + + + +
Haemolysis o o o d
Growth on:

BHIA + nr nr nr
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Table 1. (Continued)

Present isolates Evans et al. (2002) Sneath et al. (1986)

Test Tilapia (n=13) Mullet  Sea bream  Bergey's manual
(n=27) (n=2)
Trypticase Soy Agar + + + nr
Blood Agar (5%SRBC) + + + +
0.1% methylene blue milk + nr nr nr
Bile-esculin media + - - d
Black pigment in bile esculin media - nr nr nr
Growth in:
6.5% NaCl + nr nr d
8% NaCl + nr nr nr
10% NaCl +(23.08) nr nr nr
Tolerance of :
pH 9.6 + nr nr -
Temp 4°C + nr nr nr
Temp 10°C + - - d
Temp 35°C + nr nr nr
Temp 40°C + nr nr nr
Temp 45°C - nr nr -
Hydrolysis of :
Hippurate +(38.46) +(19) + +
Esculin - nr nr -
Arginine + + + +
AMD - - - nr
Glycogen - - - nr
Decarboxylation of:
Pyrrolidonylarylamidase - - - -
a-Galactosidase + +(7) + d
B-Glucoronidase + + + d
B-Galactosidase - - - nr
Alkaline phosphatase + +(11) + +
Leucine aminopeptidase + + + nr
Acid production from :
D-Ribose + + + +
L-arabinose - - - -
D-Mannitol - - - -
D-Sorbitol - - - -
D-Lactose - - - d
D-Trehalose + + + +
Inulin - nr nr -
D-Raffinose - - - -
Maltose + + + +
Sucrose +(7.69) + + +
Glucose +(7.69) nr nr +

Identification: +, positive; -, negative; n, reflects number of isolates; nr, not reported; d, 11-89 % of strain positive;
(), denotes percent of isolates that gave the opposite result.
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Figure 1. Gross view of a S. agalactiae infected Figure 2. Gross view of a S. agalactiae infected

cultured tilapia showing body dis- cultured tilapia showing abdominal
coloration. swelling and haemorrhage of the anal
vent.

Figure 3. Gross view of sex reversed red tilapia infected with S. agalactiae by experimental
infection showing pale body and eye opacity.

Figure 4. Liver tissue of tilapia infected with S. agalactiae, showing dilation of hepatic
sinusoids and eosinophilic granular cells (White arrow) and lymphocytes (red
arrow) infiltration to epithelium sheath of liver. Hepatocytes showed highly
vacuolization and focal necrosis (arrow head) (H&E, Bar = 50 pum).
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i
Figure 5. Liver tissue of of tilapia infected with
S. agalactiae, showing hepatocytes
vaculolization (white arrow) and lym-

phocytes infiltration (red arrow ) (H&
E, Bar = 50 pm).

Figure 7. Kidney tissue of tilapia infected with S.
agalactiae, showing haemorrhage in
hemopoietic tissue and infiltrated by
lymphocytes (arrow) (H&E, Bar = 50
pm).

a X A | aa a_ a
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wodn (Table 2) wae anAdadNLUUATLSY 18WUE
N33 1% S. agalactiae DMST17129
UfTmzaan a3 donaunlinauanaiaii

anL e

. T
Figure 6. Pancreas of tilapia infected with S.
agalactiae, showing degenerated acinar

cells (arrow) and lost of zymogen
granule (H&E, Bar = 50 pm).

Figure 8. Brain tissue of tilapia infected with S.
agalactiae, showing the granuloma in
third ventricle and infiltrated by lym-
phocytes (arrow) (H&E, Bar = 50 um).

3. msuaguudaamanes an
4 - X A4

NILUASULURIININNWED ATWUBILWDLEDLUAN
A da X . a X o
fandeala S. agalactiae \iatuluaforznalunane
WAY 1T AUl NeY  leadnmmasnIewens AW

PN 40X o da X

VAN O WAWNIUAI A8 DI INTAazUananasalu
) = a a Ao X
FoInaeay T9N8aztdean 1T URLULUINANH

U a Z . o U v
3.1 AU nsAae S.agalactiae MHlaTs 519



2. qUaIUASUNS M.

9 27 @uiey 1) 2548: M3¥en a3

lsnAatauuniilse Streptococcus agalactiae luilandia
315

UISA FIUGA UATAML

Table 2. Susceptibility of S. agalactiae to antimicrobial agent.

Antibiotics Result
(n=13)
Ampicillin (10)! S(3)?
Erythromycin (15) S(2)
Nalidixic acid (30) R
Oxolinic acid (2) R
Oxytetracycline (30) S(1)
Penicillin G (10) S(1)
Sulphamethoxazol/Trimethoprim (25) R

R, resistant; S, sensitive; n, reflects number of isolates;

()%,Disc content (mg/disc);

()% denotes number of isolates that gave the intermediate result.
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Table 3. Blood parameters of healthy and infected fish.

Condition of fish Haematocrit Haemoglobin Red blood cell White blood cell Plasma protein
(%) (g/dl) (x10° cell/mm?)  (x10* cell/mm?) (mg/ml)

Control 21.91+4.02c  5.80+1.40c 17.80+2.70c 7.18+2.00b 31.30+4.73¢

(n=20) (15.35-33.53)  (3.90-10.36) (13.20-23.80) (3.70-11.57) (23.78-42.28)
Infected with S. agalactiae 15.75+4.16° 4.81+1.64° 11.11+3.17° 1.86+1.18° 19.71+£7.91°
(10%- 10* CFU/fish) (n=33 ) (7.5-22.52) (2.04-9.44) (3.52-16.48) (0.36-5.21) (5.78-34.19)
Infected with S. agalactiae 11.69+4.29* 3.58+1.29° 8.10+3.37* 1.52+0.86° 15.78+4.36°
(10°- 10® CFU/fish) (n=18) 4.71-17.70)  (1.40-5.82) (2.20-14.12) (0.58-3.30) (7.03-22.61)

Means within columns not sharing the same superscript are significantly different (p<0.05).

n; number of samples, figures in parenthesis are the range.
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