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Abstract

自

。 f streptococcal

Heavy

infection outbroke inFrom September to October 1984, epizootics

cage-cultured tilapia in Tzeng

mortalities of 50% and 60% within one month period were recorded.

The major external lesions of the diseased fish were hemorrhage and exophthalmia

with corneal opacity. Blackish discoloration of the body with nodular or abscess form-

ation of trunk andl or peduncle muscle were frequently recognized among the affected

fish. Internally, enlargement of liver and spleen was prominant, epicardit 函 , peritnitis

with excess fluid

losses with accumulative

positive cocci were found in damp

eye, muscular abscess 凹 , spleen, liver, kidney and ascites. Multiple necrosis,

granulomatous lesions with bacterial dissemination were seen in liver, spleen, kidney,

heart, skeletal muscle, meninges, eye and serosa of stomach and intestine.

The causative organism of the disease could not grow on MacConkey agar,

grew well on blood agar contained 5% defibrinated goat or sheep RBC with β -hemoly-

sis. It was identified as Streptococcus species according to the. morphological and

biochemical properties of the isolates. The bacterium was highly sensitive to erythrom-

yein and doxycycline. The treatment of the epizooties is discussed in the text.

were noticed. Gram's smears of

some

but it

Streptococcal infection usually

incriminated as the cause of endocarditis, arthritis

IS a sporadic disease In mammals. It has been

and masti tis In many specIes of

1982;

�4) . In

recently Lmong the pond
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bullfrog (Rama catesbeiana) (LIU, 1982) and has become an important disease of this

particular species 0

symptoms, pathology and bacteriology of Streptococcus infection in cage-cultured ti]apia

(Tilapia mossambica) in Tzeng Wen dam, Tainan.

Present the clinical .

Materials and MethodsRes

Epizootiology and clinical manifestation

In September of 1984, epizootics outbroke in the separate tiJapia

in Tzeng-Wen dam, locat.ed in Tainan Hsien.

tilapia with the size of

were used to feed them. The water level

cage-culture units

In these units, approximately 10,000 and

15-20 cm in length were raised. The commercial ration

the dam during the epizootics was very

fish showed apparent circular

within one month

。f

15, ∞o

low due to the dry season of the year.

The accumulative

The affected

sWImmmg movement. mortality of the epizootics

period was 50% and 60% respectively.

Gross pathology

The diseased fish presented signs of exophthalmia wi

hemorrhage and corneal opacity (Fig. 1.). Body blackening and patches of skin disc@l-

oration with scale desquamation on the lateral and/or dorsol of the trunk and peduncle

were frequently observed together wi

LueL or

th nodule or abscess formation 。f the
muscle. F.rayed, congested fins and swollen abdomen were often encountered. Enlargement

and spleen whi

yellowish exudative material covered the peritoneum and epicardium was also frequently

of liver ich

observed (Fig. 2). Gram's positive cocci were detected in the smear preparations from

asci tes, spl�en, liver, kidney, eye and muscular lesions.

Tissues were taken and fixed in 10%

sections were stained with hematoxylin and eosin, :Gram and Giemsa stain-s.

buf fered formalin so]ution, and 4-5 μ thick

Bacterial isolation, identification, serology and drug sensitivity

The primary bacteria] isolation was

contained 5% defibrinated goat RBC, Trypticase soy (TS)

The morpho]ogica], cultural and biochemical

routinely carried oat with Blood agar (BA)

agar, MacConkey (MC)

characteristcs were testedagar plates.

subsequently for the identification of the isolates.

kit was used for the identification

streptococcal grouping

streptococcal Group A, B, C, D,F and G. Drug

sensitivity test utilizing 13 BBL� sensi-discs of different antimicrobial agents were also

The Oxoid 1

of

performed.

1.0xoid Limited, Wade Road, Basingstoke, Hampshire, RG24 OPW, UK.
2. BBL, Cockeysvil 峙 , Maryland 21030, U.S.A.
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Results

Histopathological changes

Systemic infection was evident with dissemination of bacteria and macrophages in

the various internal organs.

Pericarditis was noticed in the tunica adventitia of bulbus arteriosus. Severe infilt ﹒

ration of bacteria-laden macrophages and accumulation of fibrinous

in the outer layer of heart (Fig. 3.). The hepatic cells revealed various degree of fatty

bu ted in tl

exudates were seen

le which cells were

ia -laden area,

reticuloendothelial

Few The renal tubulesagents.

showed the changes of hyaline droplet degeneration

bacterial cells iphagocytosed 2 the tissues (Fig. 7).

cells was seen in the small

Catarrhal en ten tIS

The same lesion was also found in the stomach.

(Fig. 8).

In spite of these changes, peritonitis

was observed in the serosa of GI tracts and characterized b

associated with desquamated necrotic intestine

laden macrophages (Fig. 9). Bacterial mening

bacteria-laden macro phages accumlated in the lentomeninges of most cases (Fig

Abscess formations were seen in the muscles which contained numerous necrotizing cells

bacteria

erial was

y

noted by the inf il tration of

f

and macrophages (Fig. 11). In exophthalmic

macrophages were observed in the conjunctiva, cornea, iris,

fish, severe InvasIon of and

orbital adipose tissue and

oculo-motor musculature (Fig. 12).

Fig. 1.
Fig. 2.

Tilapia showed exophthalmia, corneal opacity, hemorrhage and scale desquamation.
Tilapia with ascites and peritonitis.



-s-vk.

凶
甸
回

-E
的
間

-aoHhuu
戶

35-MUM--

ω

zuzubp

的

--uu-

呵
呵
』

UHU
帽

AUE
。
的
句
口
問
自
由
申
明
的
帽

BZZU

古

=UHZ

。
可
gu
。

-DUZE

』
。
口
。

ZEUM--

。
h
心

-cuu-a

ω

-e.g-

-SNM

﹒
凶
A

旬
出

-Z
切
已
呵
ZU

明
白
。
古g。
古
巴
伺
』
凶
E
』
。

MShu
自

UMMgUHmZA

句
也
閻
明
已
。
3
呵
』

UM

百
丘
吉
』

UmHZ

旬

UB
。"
白
的
』

UH
自
由
U

ω
MW
呵
冉
冉

aEU

呵
皂,
。
自
帽

-ug

申

SLF-cz-a

的

-m

﹒
息,
山

-SNMn

凶
句
自

-EK

石

-M
。

uud

』
口
的
主#
』

ggm
》

ggMZ-P

』

ZZUUUZ

。
』

UUZZZ

主
咽
巴
。

-sS
』
切
〈
﹒
』

E2.
可

-shH

-SNM

已
旬
出
明
白
的
。
立
即
制
』
咱
苟
明
白
�

SAUZHE

明
白
。
一
苟
且
自
己
且
聞
自
凶

ZaEU

呵
皂
的

BUMS-ouuauZZAXZZUU

帥
的
呵
諱
的
支
旬
』

SZU

弘

-ZS

自

.
的
﹒
切
已

Tung Ming-Chen et al.一 190 一



一 191 一

-OONH

﹒
凶A
苟
且

-Z
ω

5cuguz#EmUMZzaEU

何

EEEUSMMZ

』
。
口
。
一
個
唱
』
圭
』

2
、
冉
冉
刮
目
呂
立
』UMU
呵
』

ZU

句
口
何

HCU22

的
咽
注
明
三

MWECUE-EE

∞

-2.

切
已

.
。
。

Nun-

凶
A

苟
且

-u5235

-
一
呵
皂
的
』
。
咱
的
。
』
心
的

UZH

』
呵

UZh
』

UHCUZEUHZE

旬
也
〉
』
旬
的
問
苦
的
何
言
帽
5
。

-DC
伺

hMWM
。

co--
呵
皂
』
。
MUH
白

HhA

間

MUE

呵
。
告
。
uu
咽
帥
一
個
吉
。
立
』
也
包-h
』

UHZUSE.o-MrhH

-OONH

﹒
凶
苟
且

.
自
�
娀

ω

HZE-EM

呵

-HZSUU

呵
』
ω

kn
呵
-
-
唱
的
。

usg

的
心
立

AUhuuz
。
』

UUCUSHAZ

章
可
也
且
皂
的

gusg

帥
的

UUMUhA

旬
UH
立

ZU
呵
』
帽

GUMHg

唱
個
自
由
虫
〉
心
的
唱
』

PE--
』

UHZ
ω

u
一
個
。
』

UUZ1

。

USE-

ω
口
一
個
的
也
相
互
=
咽

g
ω

.
∞

�
案

.
。
。
HM

﹒
凶
苟
且
﹒
曲
也
可

SASH-

咽
口

ZUSHa--HMWK'

』
旬
開

A
。
ω
』
也
〉

FEu-

心
。
』

-HUz--

伺

KAA

也
臣
。
ω
-h
也
巴
虫
凶

-h-ghH

Septicemia of Streptococcal Infection in Tilap 悶 ,



一 192 一 Tung Ming-Chen et at.

Fig. 11. Muscle. Muscle fibers revealed severe necrosis which was completely replaced by
macrophages and hyperplastic fibers. H & E. x 200.

Fig. 12. Eye. Bacteria-laden macrophages infiltrated in the iris. H &E. x 100.

Bacterial isolation, identification serology and drug sensitivity

microorganism was isolated in pure culture from kidney as

from other tissues, including liver, spleen, nodular lesion of muscle and opaque, exopht-

The bacterium was primary isolated from BA with β -hemolysis. It grew

RBC incorp�

The causative well as

halmic eye.

well on BA with

it

弓 rated.

would grow

It also grew on

whenInfusior.

sheep 。 r goat

reas better

of

of the isolate

A, B, C, D, F and G

The microorganism was shown and etc.

(Table 2).
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Table 1. Biochemical cultural and morphological characteristics of the isolate.

ReactionCharacteristicsReactionsCharacteristics

IndolCocciCell morphology

Nitrate reduction←Gram Stain

CitrateOxidase

TartrateCatalase

UreaseFermentiveOF test

MalonateMotility

Litmus milkGrowth at/ in/ on

Voges-Proskauer testlOOC

Methyl red test45 � C
Acid from:6.5% NaCI

AdonitolpH9.6

Arabinose0 .196 Methylene
,

Ce llobioseblue milk

Dulcitol
40% bile

.FructoseEMB

GalactoseSS
� .GlucoseHeat tolerance

Glycerin(60 � C, 30min)

InositolHydrolysis of:

InulinHippurate

LactoseGelatin

MaltoseStarch

MannoseArginine

MannitolEsculin

RaffinoseHemolysis of:

RhamnoseβGoat blood

Salicin
βSheep blood

Sorbitol

Sucrose

_1.
Trehalose

Xylose

OF: Oxidation Fermentation, EMB: Eosin Methylene Blue agar

SS: Solmonella-Shigella agar
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Table 2. Drug sensitivity of the isolate

Sensitive Resistant

Chloramphenicol Amikacin

Doxycycline
Ampicillin

Erythromycin
Kanamycin

Gentamycin
Methicillin

Nalidixic acid Neomycin

Sulfamonomethoxine Novobiocin

+trimethoprim Penicillin

Discussion

A number of freshwater and saltwater fishes has been found to be af f ected by

md the same +� 、 at

Recently, the streptococcus infection In fish recei ved more attention from fish

日 >up B was the

MEYER (1966),

that non-hemolytic Streptococcus of the

golden shiners (

menhaden (Brevoortia patronus). sea catfish (Arius felis),

Atlantic croaker (

and

ROBINSON & PLUMB et at.

agent of the epizootics In
Notemigonus crysoleucas),

striped

Micropogon

silver trout
D to

several y the including

n streptococcus similar to and S.
刁 嗎'as associated

76; 1982 ;
�2).

ayu (Plecoglossus altivelis), amago (Oncorhynchus rhod

tilapia (Sarotherodon nilotica), Japanese flounder CParalichthys olivaceus) ane rainbow

trout (OHNI εHI & JO, 1981; KITAO etat.,1981; MIYAZAKI,

var.

1962; MIY AZAKI et
a/.,1984; UGAJIN, 1981; JO, 1982). Moveover, a tJ-hemolytic Streptococcns different

from the above was isolated from cultured yellowtail and was identified as S. equisimilis
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of

(MINAMI et al.. 1979). However. in Taiwan. streptococcal infections in cultured fish

have not received adequate investigation. it is well known that streptococcal

of tC

1982; CHUNG. 1982). It has been suggested that

susceptible freshwater fish in the cultured

infection

bullfrog IS one Ie encountered bacterial

disease In cultured bullfrog (LIU.

probably

although some other fish species submitted to our Fish

were found also to be infected with streptococci.

The drug sensitity test of our isolate is quite different to those

rted from other

Disease Diagnostic ,yerronE&
耳,nav

‘mm
hZJ
劃SL

Yeatilapia IS the most

streptococcI repo-

10

penicillin and synthetic

but was susceptible t

erythromycin and 70 mg/Kg boody weight

The oral administration

to

3

trea"t men t. of the

The resul ts from this study ers reveals that except S.
I from some infected rain bow trou t and most fish

present category of the Lancefield serological groups. Thus further comparative studies

of these streptococci from fish origin are necessary in order to identify the wide variety

of fish streptococci into the suitable species and serogroup.

中 文 摘 要

1984 年 9 月至 10 月間 , 在華南曾文水庫之箱網養殖吳郭魚發生嚴重之鏈球菌感染 , 該病一個月之
累計死亡率達切%及60% 。

罹病魚外觀上旱眼球突出、角膜混濁龔自 "& 出血
, 體衰變黑、軀幹或尾往有結節狀隆起或膜窮 ,

剖被病變有肝、開最著腫大、心外膜炎、腹膜炎及腹水。眼、牌、肝、腎
, 腹水及肌肉膜踴抹斤有格

蘭民陽性球菌 , 組織病理學上 , 可見多發性壞死、肉芽腫瘤及細菌散佈於肝、牌、腎、心、眼、腦股

、胃腸漿膜及骨偕肌等組織。

請原菌在 Mac Conkey agar 上不發宵
, 在含 5% 山羊或綿羊血液之培養基發育良好

, 且有

β溶血 , 經生化學佳狀鑑定為 Streptococcus sp. 該菌對 Erythromycin 及 Doxycycline 具有高

度感受性。有關本病之治療在本文中討論之。
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