J. Fish Pathol, 6(2). 123-131 (1993)

Staphylococcus epidermidis 2 417}
FAA e AA|¢ BF

HEA - A - S - HA P

TYFANEFY e FHAT L,

L= %
3

FAYEY W

ek L LEE EUE R S L b

1990%d 89} A A|e] Wolol A Re|¥ Saphylococcus epidermidis® Z74% HAlel 4174 A7
¥, 849443 AN g 2447 HHo g 497 A

Y77, 422y, deieasly], YT I2UNE ¢ AU TIPS

% 24A7000A4 4847 el felF ez Fasgch
Foy, oy, 22N § FSH2EEAE T AT A4 AN feF e Fulsg
o ¥, WeFd g ¥4 Egxoiibe 7 A% 24474 484 FA oz Fasddd.
Z AF 48X Fo H¥F= Aol A el $2 2Eo S # AF 1247 Fe $¥Y

Y79 2547 Weo] 2¥ &
7 A% 48417 FHY ZojAER FAHL

Wie TERFAFE 484 WHe vehidd

7 3

#yoz oY dd. webd AAY Fdd A 34

Key Words : Parxlichthys olivaceus, Staphyloceccus epidermidis, Blood Paramefer.

19901 8~94 142700 Fd & dd §Y5z4
FAA M AFE T Qv PA ERATAFLE F
P Aol HAdd Sim(1992)0) 1 AT S Sta-
phylococcus epidermidis= FHET o7 A B4,
Welzd o Ao g Ao #de H1F v} ek

ojmg HaH7} Aol wA FES ARY 5
Hol A Adtehe AL AATHAE AHEshs Aol 7MY
verAsn, ey Aangel: 494718 83 @
F 7o A¥AEE ATs e thh 2§ ol
oung AWel dolz HEE Hotdty] 9stele
HAAE A Hoz A ALY Yo g
Wats ¥ 4487 ok

aYM B AT YA Holz R £ St
Phylococcus epidermidisE HEF Al et 8
A4 9 dYsle 259 WaE HES Zolth

123

AE 92wy

1. A9 99734

FA A Wolol M F-el3+ Staphylococcus epidermi-
dis FSI-3 @5 & brain heart infusion broth(BHIB.
Difco)ll 35T, 24A17 ¥ %g ¥ 3.000rpm & 30% ¢
YN8 sk 1 HdE A& Eit phosphate-
buffered saline(PBS) ol #EAA 4UTE o |45 & A
F200~35098) A%E WA AF 1093 10° viable
cells/mé7} 974 8o HF3Gc)

2 ¥4 S, EAREA  HET 2
8 34

Aito g AAFGAT Qe THE 14 8 12 %
96A17HE 27t Tubel ] A¥shed AHEEHAT AE L



124 Change in Blood Parameters of the Flounder infected S. epidermidis

Adete 23A01A 9 U3E FAIR njFRRE Y
HPagch AL Ao AR FAYGE 248
o] 4§ # ¢ heparin-Na(Sigma, 100,000 units, 2.
Smg/mé)& 2% complete blood cell count(CBC)H
(SARAHA o Wolow Uuae 83siet A& ¥4
& A% dARe A7) et 3 uAE A
87 o2 CBCHl Witk ¥4 A3 d4e 4
Lol oF 3087 HXF F ANE7] ¥of 3,000rpm
02 SEZ HAE Ao, HeF YL FH B
EA713L A 59 ojllol ZF &4l AHg-EHL)

IS 2 Y8 &9 £ Fishes, as labo-
ratory animals(1981)o} 713 € Wl mz} Y&
.

A7 A%e HayemAN A (Ishisu) 22 3447
dAE Thoma 772 red cell pipets AHE-3He]
2384 2, hemoglobin(Hb)2 cyanmethemoglobin
9L, hematocrit(HO A& A #Ho] 98 microhe-
matocritd S |43l AU mean corpuscular
volume(MCV), mean corpuscular hemoglobin conce-
ntration(MCHC) % mean corpuscular hemoglobin
(MCH)E 34322 Adste Wyoz g

Y3818 AT 24L& ATse ofHAk(F) 9] ¢
A4 kitZ AH3H total protein(T-P)2 biurett &2,
albumin(ALB)&  bromcresol  green(BCG)H 2.2,
serm glucose(GLU) % total cholesterol(T-CHO)& &
Aoz FHEZF2oluUAQ glutamate oxaloacetate
transaminase(GOT), glutamate pyruvate transaminase
(GPT)¥ Reitman-Frankel'] .2, bilirubin(BIL) ¢] &
& Michaelsson® %] &% alkaliazo bilirubin blue
(AAB)H 2.2 2R3t

AR re FALNL T-test® o83t 279
AGT Atol9 frod4E ARSAT BE A9 Hu
£ P=005 FEoAM A8t

819 27) 33 4 ¥4 dAE 9 2=y
HEL Wright-Giemsa®¥-& 4489t

2 3

1. 9443759 444 W3

ERATHEEY 4AF4E HES A AdojA A
YAz AAF e 1M Rene 2o ¢
AZ 49 HE1ae 25+ 18X 10°m' ()3 @9 4)
ol dl vt HE AT Tl 2734318 T A5
Aoy fodt #E9 A8 deRlA et o] F 4
o] Ao® & F3} HatEo] 9641 Foll = 99+ 21
2 f8 T2 FHP<005,7F AYHAt HrZ
dgkel 4% o HF Aol 46+ 079/dlo1A oY A7
of Aol mat Fa} AstEof 96417 Tl E 1.640.5
g/dI2 Ro8 729 FHP<005) 7} AFEHAL drlE
AR 3t FEAAE 215+ 37% 0 vlato HE 4
AZE Fol= 1924 33% 2 fe8 #2922 JehhA
Gsteh ol % Alzkol Hugtol ubet Wil Aat o] 964
¢ ol 65+09% 2 FA% 59 2HP<0.05)7F 2
Pk Hat BEPHnFERsEs JEAdE 20,
9+ 1L.7% & JERRSIOY 417 Foli= 151+ 16% 2
A7t Az 3 REE Azt ke 12213 2ol
T 175+26% & UYERIAT7E 9641 7 $ol= 146+43
%2 Al Aatate] Fog 459 HP<0.05)7H UF
HAY BT LA 49 f94 AHE AN
A o HE 4~9%A7 £ 2EAE d2Te v
st fogt £E 27t AAE A YUTh FEATE
H@3te] Hehad, B AETEAH L HF ol 84+ 11
W& e oy 4AT Felle 70+ 1902 AHetEg
th7b 4gA17F Fol e thA] 78+ 10p'2 AN 1 %
25 AZto] Autgd we HA F7Helch ¥ A
THRLENFE FEHYFHRZENFESY 22 3
F& Uehid.

2. YAREAS JAA Wl

2 e g AEFS WA dolx ¥AsE A
79 A die 8§ 294 B uig) 2ok o HE
A9 FAW L 489+ 075g/dlE YERAY oY A Zko] 3
gol wel Ha Fohste AT Fole 14141129



Doo-Saing SIM ¢t al

125

Table 3. Elasped changes in erythrocyte size of artificially infected with cultured flounder, Paralichthys oliva-

ceus inoculated with S. epidermids.

u f,, |

Eryﬁmroc’ylei - . o
Major 8.86+ 1.38* 8.15+ 1.09
diameter(pm)

Minor 491+ 0.58 4.84+ (.66
diameter{tm)

Ratio of 1.80 1.68
major to minor

Nucleus of erythrocyte
Major 359+ 051 369+ 054
diameter( im)

Minor 277+ 083 2.57+0.63
diameter{tm)
Ratio of 1.29 1.44
major to minor
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Major diameter(um)
Fig. |. Price-Jones curves of major diameter of eryth-

rocytes on the cultured flounder Paralichthys
olivaceus inoculated with Staphylococcus epider-
midis.
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Fig. 2. Frequency distribution of minor diameter of
erythrocytes on the cultured flounder Paralich-
thys olivaceus inoculated with  Staphylococcus
epidermidis.
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Fig. 3 Frequency distribution of major diameter of
nuclei on the cultured flounder Paralichthys oii-
vaceus inoculated with Staphylococcus epidermi-
dis.
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Fig. 4 Frequency distribution of minor diameter of
nuclei on the cultured founder Paralichihys oli-
vaceus inoculated with Staphylococcus epidermi-
dis.
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Table |. Changes in hematological conditions of artificially infected with cultured flounder. Paralichthys oli-
vaceus moculated w;th S eptdermzdzs

Hours after moculanon B

o 0 i 8 2 %
Fish numbers 10 7 7 7 7
Body composition
Total 312+ 45* 265+ 56 293468 265+ 55 RE+44
length(cm)
Body 320+ 102 315+ 58 300+ 57 230+ 58 245+85
weight(g)
Hematological condition
RBC(X 10*/m") 256+ 18 273+ 31™ 177+ 18 160+ 16 99+ 21
Hb(g/dl) 4607 29+05 23+04 23406 16£05
Ht(%) 215+37 19.2+33" 138+ 21 10.7£29 6.5+ 09
MCHC(%) 209+ 1.7 151+ 16 167+ 10 17526 146143
MCV(p) 84+ 1 70+ 19 78+ 10m 87+ 15™ 86+ 9™
"MCH(pg) 17+23 106+ 1.5 129439 164+34" 142+ 3.6™

Mean values of elapsed Lhanges of hematologlcal conditions in the fish that differ stgmﬁcamlv(T -test. p<0:
05) from control. ns : not significant(p>0.05). *MEANZ S.D..

Table 2. Changes in serum chemical constituents of anificially infected with cultured tlounder. Paralichthys
olwaceus mowlated wnh S epzdermtdzs

B “Hours after inoculation

0w’ %

Fish numbers 10 7 7 7 7
Body composition
Total 312+ 4.5 265+ 5.6 293+ 68 2605+55 288+44
length(cm)
Body 320+ 102 315+ 58 300+ 57 230+ 58 245+ 85
weight(g)
Serum chemical constituent
T-P(g/dl) 4.89+0.75 171+£072 14.14+ 1.29 1071+ 1.21 12.80+0.93
ALB(g/dD) 121+ 0.29 1.61+0.34 263+ 025 249+ 038 3.51+034
GLO(g/dD) 3671063 580+ 0.38 1251£093 824+ 083 8.53+0.95
GLU(mg/dD) 55+7 34+9 24+6 19+7 14+ 10
T-CHO(mg/dD) 257+33 292+ 41™ §54+ 43 654+ 60 346+ 32
BIL(mg/dl) 6.57+ 142 2.50+ 0.88 0.83+0.52 3.33+ 095 500+ 162"

GOT(karmen) 53+ 6 75+ 12 25+9 20+5 155
GPT(karmen) 2443 19+4 165 19+2 11+3

Mean values of elapsed changes in serum chemical constituents in the fish that differ sngmﬁcamly(T “test,
p<0.05)from control. ns : not significant(p>0.05), *MEAN+S.D.
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Changes in Blood Parameters of the Cultured Flounder Paralichthys

olivaceus Artificially Infected with Staphylococcus epidermidis
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900, Korea.

**Department of Biology Kyungsung University, Pusan 608 —022, Korea.
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The cultured flounder(Paralichthys olivaceus) was injected with Staphylococcus epidermidis. various he-
matological and blood chemical changes were monitored over 96 hours.

Red blood cell count. hemoglobin hematocrit, mean corpuscular hemoglobin concentration and
mean corpuscular hemoglobin were significantly depressed after 24 to 48hours.

Total protein. albumin, globulin and total cholestrol were significantly increased by the 24 or 48
hours. Glucose, bilirubin and transaminase were significantly depressed by 24 to 48hours.

Erythrocytes were gotten shorter with round-shaped after 48hours inoculated with S. epidermidis. He-
molytic erythrocytes and neutrophils were showed after 72hours inoculated with S. epidermidis.

Price-Jones curve was transformed for left shift after 48hours inoculated with . epidermidis, therfore

staphylococcia appeared hemolytic anemia in the artificially infection.

Explantion of plate

1. Microphotograph from Wright-Giemsa's staining of the elliptic erythrocytes in the normal flounder.
X 1,000, Bar : 61m.

. Microphotograph from Wright-Giemsa’s staining of the erythrocytes in the diseased flounder. He-

1o

molytic erythrocytes and cocci were showed. X 1000, Bar : 6im,

[

. Microphotgraph from Wright-Giemsa's staining of the erythrocytes. 24hrs after inoculation with S.
epidermidis in flounder. Ervthrocytes were getten a little shorter. Elution nucleus was showed. X1.
000, Bar : 6um.

. 5. Microphotograph from Wright-Giemsa's staining of the erythrocvies. 48 hrs after inoculating with

I

S. epidermudis. Ervthrocytes were getten shorter with round-shaped. Lymphocyte and eosinophil
were showed. X 1.000. Bar . 6um.

. 7. Microphotograph from Wright-Giemsa's staining of the ervthrocytes, 72 hrs after inoculating with

=

S. epidermidis. Nuclei and erythrocytes were swelled. Hemolytic ervthrocytes and neutrophil were
showed. X 1,000, Bar . 6um.
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