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Table 1. Staphylococcus epidermidis  strains  isolated
from diseased flounder. Paralichthys olivaceus

is&ated str;ins Date sampled © Locaon  Source
CFSI-) 8289 Yangan  Kidney
FSJ-3 9/1 Yangsan Region of ulcer
FSI-11 8/1 Nambhai Kidney
FSI-12 8/1 Namhai Spleen
FSI-1 16 Ulju Spleen
FSI-29 8/19/%  Yangsan Spleen
FSI-32 8/19 Ulju Kidney
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Fig. 1. Dissected view of the flounder Paralichthys oli-
vaceus which appeared 48hrs after intramuscu-
lar injection with isolated Staphylococcus epider-
midis. The fish exhibits exophthalmos. conges-
tion of liver and inflammation of digestive or-

gan.

Fig. 2. Dissected view of the cultured flounder Parali-
chthys olivaccus infected with Staphylococcus epi-
dermidis. The fish exhibits exophthalmos with
hemorrhage, and swelling of kidney and sp-

leen.

Table 2. Pathogenicity of the isolated strains to culu-
red lounder. Paralichthys olivaceus(Dose 10°
viable cells/mé/10g9 BW. intraperitoneal and
intramuscular injection)

Strains  Fish numbers  Mortality Average time to death

~ (died/tested) (%) b -
F8J-2 10/10 100 9
FS}-3 10/10 10 90
FSI-11 45 80 1N
FSI-12 43 80 96
FSI-19 43 80) 120
FSI-% /10 30 %)
FSJ-32 9/10 el 9%
FSI- 13 " 0o %
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Fig. 3. Morphology of the isolated Staphylococcus epi-
dermidis cultured in BHIA at 35C for 24hrs.
Gram stain, X1,000.
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AME FSI- 119} FSI- 127 +-5bo] w534 dgkar 1
o9 #Fe & WHIAY salt egg yolk agar(SE. H
K). THME. bromthymol blue(BTB) teepol agar.
MacConkey agarol© ¥ #37F w5312 gateh 003
% potassium tellurite ¥ 7} HIAM 2o & FSJ— 127+ ¢
obabAl w&3kal 1 o= WA @tk NAY o
A A 77 31~45Co e BRI oY 10T ME
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Fak2| oot
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Fig. 4. Effects of NaCl concentration on the growth of

selected Staphylococcus epidermidss isolates from di-
seased flounder. Paralichthys olipaceus. 1% peptone

water controfled final pH 7 was used as culure
media and incubated for 2dhrs at 37C.
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Fig. 5. Effects of temperature on the growth of selec-
ted Staphylococcus epsdermidis isolates from di-
seased flounder. Paralichthys olivaceus. 1% pep-
tone water controlled final pH 7 was used as
culture media and incubated for 24hrs.
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Fig. 6. Effects of pH on the growth of sclected Staph-
ylococcus  eprdermidis isolates from  diseased
flounder. Puralichthys olivacews. 1% peptone
water was used as culture media and incuba-
ted for 24hrs at 37C.
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Adout 0~90%9 WA Wiy AL 4 o AR §eTE 0CHFoIU E, pHAO~10.0004
deri 10~30%0Ach WAFLEE [5~45C0] 2 Tukgstgon AHuS pHe 70RFIRh

Table 3. Morphological and biological characteristics of the isolates from diseased flounder and S. epidermi-
dis ATCC 12228

Characteristics FSI-2 FSI—3 FSI-11 FSJ—12 FSJ--19 FSJ—29 FSI-32 FSJ-33 ATCC 12228
Gram stain + + + T
Colony pigment Wh Wh Wh Wh Or Wh Wh Wh Wh
Motility - - - - - - - - _
Growth on :
BHIA + + + + + + + + +
HIA + + + + + + + + +
Staphylococcus
110 + + + + + + + + +
BTB Teepol ~ - - - - - - - _
MacConkey - - - - - - - - -
0.03% PT HIA - - - W - - - - _
SE - - - - - - - - _
ETGP + + + + + + + + +
0% NaCl NA + + + + + + + + +
2% Na(l + + + + + + + + +
3% NaCl + + + + + + + + +
10% NaCl +¥ 4w LW 4w e o W
15% NaCl - - - - - -
10% Bile HIA + + + + + + + + +
40% Bile + + - - + I + + +
Phenylethyl + + + + + + + + +
alcohol agar
Simmon’s citrate - - - - - - - - _
Koser's citrate - - - - - - - - -
Growth at
{i]e - +v - - - - - - _
3¢ + + + + + + + + +
45¢C + + % + + + + + +
50T - ~ - - - ~ - - _

W ! Weak reaction. Or : Orange, Wh © White.
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dole& 432 %4ttt methyl red(MR) 2
FAAXNE FSI-11, FSI-12 % FSI~ 199k
Ak G3pras 7hAE ob HEE P4HeA

Table 4 B1ochem1cal Lharaulemncs of the

4. cytochrome oxidase®l

3o Hagog EHsigoy in-

29

AL L

AR}

9, Kliger's iron agar(KIA)ol a8t vogus-
poskauer(VP)= FSI-19Fgte] $401%2H. phos-
phatasev= FSI—19¢F FSJ—-29F%k0] §/30]90th. deox-
yribonuclase(DNase), coagulasew ¥ #577F §4. &

R YA L FS)-270t0] SA0Qi 11 9 A FFE ¢
40 oIt} 2. 3butanediol® ureases H FF7F %A,
gk novobiocin H 837 P-galactosidasedly= A #F7} &

1solates irom dxsedsed ﬂounder dnd S epzdermzdzs ATCC 12”

Characteristics FSJ—2 FSJ-3 FSI-11 FSJ—l7 FSI-19 FSI—29 FSJ-32 FSJ—-33 ATCC 12228
6&;3_137576 N o 7»774: i +7 -{:v o + + + T _+: T _+_7 Ni’_T_‘ -
Cytochrom oxidase - ~ - - - - - _ _
Hugh-Leifson F¥ F F F F F F F F
Indole - - - - - - - _ _
MR testose + - - - + + + n
VP reaction + + + + - FW W + n
KIA : AA A/A A/AA AA A/A A/A  AA  AA A/A
Gas/H-S R Ay Ay Ay Sy Al A A A S A ~/-=
Nitrate reduction + + - - - + + F n
Phospatase + + +% +¥ - - + + +¥
DNase - - - ~ - W — W _
2.3 Butanediol +% + + + + + + + +
Hemolysis(sheep) A + + FW 4w aw W Lw
Coagulase(rabbit) - - - - - - - - _
Purple milk - - - - A AC AC A A
Hydrolysis of
Arginine + + + + - + + + +
Gelatin - - - - - - - _
Starch - - - - -~ - _ _ _
Casein - - - - - - - . _
Esculin +% - — - - - - . _
Tween 80 - - - - - + + - -
L-arginine HCI - - - - - + + + -
L-Lysine HCI - - - - - - - _ _
L-Ornithine HC! - - - - - - -~ - _
PPA test - — - - -~ - _ _ _
IPPA test - - - - - - - - _
Urease + + + + + + + " +
B-Galactosidase - - - - —W —~ - ~ _
Pigment reduction - - — — 4w - — - _

Novobiocin resist. -

W Weak reaction, A - Acid. F

Fermentation, C : Coagulation.
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Qolodtt. arginine’7ty#3= FSI-19F00] 4 ge-
latin® A #F7F F40l% S, esculin® FSJ-2513t
of gt TAE YEA

ASE 279 4% g8E False ® oA Be
uteh ¥k H FF7t @ESERNEH 7tAE Yatea)
At @714 2N A #Fe L2ZH mal-
toseE H3H3FH I lactoses FSI-3, FSI—11 ¥ FSI-
el A 2718 z2dddMe Ixy,
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fructose, galactose. sucrose, maltose ¥ dextrin® A
37t E88A xyloses= FSJ—299 FSJ—325 1o
#8842, mannoset FSJ-3, FSI-19 ¥ FSJ—29%
7t Eaaon, lactoses FSI-2, FSJ-19 ¥ FSI-
297} B3t trehalosew= FSI—3F9te] #&3H 1,
adonitol FSJ— 33 FSJ— 33/, mannitol FSJ— 197
of #a3td ek 121} arabinosed 859 ©4EES A
HF7h FelEka] gekoh

Table 5. Carbohydrate utlization of the isolates from diseased flounder and S. epidermidis ATCC 12228

Characteristics
Gas production - - -
Acid
(anaerobically)from

Glucose A

Lactose WA

Maltose WA

Mannttol -
Acid
(aerobically)from

Glucose

Arabinose

Xylose

Rhamnose

Fructose

Mannose

Galactose

Lactose

Sucrose

Maltose

Trehalose

Melibinose

Raffinose

Dextrin

Adonitol

Mannitol

Esculin

Solbitol

Inulin

Salicin

Inositol

Ducitol

Xylitol
Glycogen =
W Weak reaction. A . Acid.

> 1>
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>
=
>

€>>1>§>|

>

|
I

£ £
I N L R R

e 2 AR A

FSJ—=2 FSJ=3 FSJ—11 FSJ—12 FSI—19 FSI—29 FSJ—-32 FSI-33 ATCC 12228

A A A A A
A WA WA A A
A A WA A A

WA - - - -
A A A A A
- WA WA - -
A A A A A

WA A - - A
A A A A A
A WA - A A
A A A A A
A A A A A
A A A A
- - - WA

WA - - -
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Table 6. Characterization of clinically significant isolates of S. epidermidis from diseased flounder, Paralich-

Ihys olz vaceus.

Isolated . - [solate

strains o -7 Tdigit profiles
Date Site ( Blotvpe )
FSJ-2  82/89  Kidney 6706113
FSJ-3 91 Ulcer 6706113
FSI—-11 8§/ Kidney 6204113
FSI-12 &1 Spleen 6204113
FSI-19  7/6 Spieen 6721012
FSI-29  &/19/90  Spleen 6706113
FSJ-32  §/19 Kidney 6706113
FSJ-33 823 Kidney 6606113

*Andl)[lcdl Proﬁle Index

API* Staph

Sussepti

 Antibiotic susceptibility**

: : -bility
Chl Em Cl Gm Mt group
R S S R R i
R S S R R I
R R R S S i
R R R R R I
S S S R R v
R N S R R I
R S S R R II
R R R R R I

** [solates were susceptible(S) to tetracycline and vancomycin and resistant(R) to penicillin.

Chl=chloramphenicol ; Em=erythromycin ¢ Cl=clindamycin + Gm=gentamicin ; and Mt=methicillin.

2 BEFFY gAY B4

API Staph-ldentl 9] 2078 microcupule® ¥2jwt 2
o whg-7A3tol o) 24€ 7-digit biotype codest oF
Y 744280 Avs B 6dM Be vhe} g A ¢
of AH8¥ §FFE 47129 thE biotype coded Lt}
Ho e Hpstal AR S epidermidis®) 54 VERAS
t}. 474419 & biotype (OdC" 670611301 43t 3(FS)
—2.3,29.32). 62041130] 2 F(FSI—11. 12), 6721012
74 1 F(FSI-19) g 660611301 173 (FSI—-33)
o[ Atk

g7le) BedFe kY b e ARy
& Jehhded FSI-2 30 29, RAFe HJ%‘—oﬂ.
FSI-12¢F 3B¥a5Fe u—roﬂ ISJ~11% nis
g3 FSI-198 Vg £3guh 131‘4 w_y_%oﬂ
E3he e AT

i

staphylococci®] E#23 927h &9 AL Evans

ef al (1935)0] micrococci®oll+= #71% ZHs oA 9

gy ¥rgg wEoy R 4% AiEe
T+E micrococci® TS staphylococci® #H#E

Aok Ba7h A& o FREGE E 25 staphy-
lococci coagulaseF AT +E Staphylococcus aureus=.
SRAFE S epidermidisE ¥ o Evans ¢t al
o] E&wol 1957 Bergey's Manual 7%e] 714¥ o]
% Staphylococcus7t 3l £2.24 1A o
HEo] 1o FHHEE ool A+ aE(Auletta and
Kennedy. 1966 : Bohacek ef al, 1967 : Motensen and
Kocur. 1967)-& 79 deoxyribonucleic acid(DNA)
d7]24 ¢ 3}ol& staphylococcid] ®Fol 0] &8t7] Al
A3tk 2L A3 S qureussh S epidermidis 3] gua-
nine¥} cytosine(G+C) 9 EAHF 31~40mol%. Mic-
rococcus 58 G+CE 64~74mol % 2= DNAZ7]
249 zpolE B8 Staphylococcus St Micrococcus
2 he) £HF 1§02 ek
Staphylococcus epidermidis©l th$h
gogM 1 ¥EY

it

qrgel 47g 4
o) Egtsio} G ®E W 2R
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Table 7. The main Lharacterlsms of the present isolates Lompared wnh those of Staphylococcus group.

C haracler  Present Bergey s manual(Sylemam 1986) Cowan & & steel’s(1974) Kusuda(1%8)
istes , 1%01;1&:5 _aureus  epidermis W'dlmmh)’m aureus eﬂidﬁ’_?”!d,’i,@?@@_@i
Anaerobic + + + (+) () + w +
growth
Growth on
10% NaCl 6/8* + w + + +
agar
15%NaCl - w - d d +
agar
Growth at
43¢C + + + + d +
VP 1/8 T d +
Oxidase - - - - - - - -
Nitrate 5/8 + +¥ d - + d 4/6
reduction
Phosphtase 6/8 + + - - + d 3/6
Urease + +* + - + + d 4/6
Coagulase - + - - - + - -
Hemolysis 718 + -" + (d) +
DNase - + - ds =% -
B-galacto- - - - - + 4/6
sidase
Novobiocin - - - - t+
resistance
Hydrolysis
of
Gelatin - + d + d 4/6
Arginine 78 + + d + + 3/6
Acid from
(anaero.)
Glucose + + ¥ (+) + + +
Lactose 5/8 + 476
Mannitol - + - - + - 1/6
(aero.)
Lactose 4/8 + d d d + d 4/6
Maliose + + + + + + + +
Mannitol 1/8 + - d d + d 1/6
Sucrose + + + + + + + 5/6
Xvlose 28 - - - - - - -
Mannose /8 t (+) - - 3/6
Trehalose - + - + + 2/6
Galactose + o d d - t

\
|
[
\

W Weak reaction. d l~89% strains posm\e ds Test dlfterem ( ) Delayed reamon ¥ NO ot st-
rains positive/No. of strains tested.
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BRolA H7HoR A4E & Av ¥ 2 coagu-
lased BIAAH 3 mannitol®] HWE @ uracilE 7
HO0Z &7 5 nitrated nitrie2Y #Y & 4% F
2% biotin &7 T §4& &t 1t ofd
ReFFES ojdd 4d& 7HE Ao i £Es
AHJones ef al, 1963). CNS9| £fE “15uUo] Eolg
Bl S A 914% Baird-parker(1965)% staphyloco-
ccig 670 JEIEo2 Yol subgroup [l
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The Biological and Biochemical Characteristics of Staphylococcus epidermidis

Isolated from Diseased Cultured Flounder, Paralichthys olivaceus

Doo-Saing Sim, Sung-Hee Jung*, Hyung-Sook Park** and She-Kyu Chun***

Aquaculture Division South Sea Fisheries Resarch Institute, National Fisheries Research & Development Agency
Cheon Nam 550— 120, Korea
*Pathology Division National Fisheries Research & Development Agency Kyoung Nam 626900, Korea
**Department of Biology Kyungsung University, Pusan 608—022, Korea
**Korea Fish Pathology Institute, Pusan 608 —022, Korea

A towl of 8 strains of Staphylococcus epidermidis isolated in land-marine tank svstem of Kyongnam
and Kyongbuk. Prefecture were tested for the biological and biochemical characteristics. These strains
were isolated from pathologic specimens of cultured flounder. Paralichthys olivaceus. Growth of the iso-
lates was good on BHIA. HIA. Staphylococcus No. 110 and ETGP. Growth was good at NaCl concent-
ration between 2.0 and 3.0%. about 30C and at pH values about 7.0. DNase and coagulase production
were negative, and all isolates except FSI—2 strain were positive in hemolysis. Urease was positive
reaction, and novobiocin resistance was negative. Acid was produced anaerobically from glucose and
maltose. All isolates except FSI—19 strain produced weakly were negative in anacrobic acid produc-
tion from mannitol. Acid was produced aerobically from glucose. fructose, galactose, sucrose. maltose
and dextrine. But all isolates were not gas production. In characterization of clirically isolates. four
different biotype codes were obtained when the all isolated were tested simultanecusly. Four different
antibiotic susceptibility patterns were obtained.

On the basis of these characteristics, the isolates were identified as Staphylococcus epidermidis.

Key Words . Staphylococcus epidermidss, coagulase, DNase, B-galactosidase, novobiocin
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