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Summary

The research was carried out to know the trend in monthly and annual
occurrence of bacterial disease and their minimum inhibitory concentration
(MIC) of antibacterial reagents. The diseased fish were collected from 172
flounder farms of Cheju Island from Jan., 1991 to Dec., 1995.

As a result, two types of diseases, which were called “simple infected
disease” and “mixed infected disease,” were recognized. The pathogens for
the former disease turned out to be Vibrio sp., Edwardsiella tarda,
Streptococcus sp. and four strains of Flexbacter sp., whereas those for the
Jatter disease were caused by a pair of such pathogens. During the whole
period of this study, the highest number of annual occurrence of simple
infected disease was 140 (27.9% of the total) in 1995 and that of the the
mixed infected one was 79 (38.7% of the total) in 1994. When monthly
changes in average number of disease occurrence were considered, the highest
number from the simple infected disease was 104 (14.6% of the total) in
August and that from the mixed infected one was 28 (13.7% of the total) in
March. The major period of occurrence of the simple infected diseases was
different according to the kind of pathogen. That is, Vibrio sp. was mainly
occurred between July and September, Edwardsiella tarda between June and
October, Streptococcus sp. between June and September, and Flexibacter sp.
between February and August. Among mixed infected diseases, no other
diseases were occurred more frequently than that the disease caused by two
pathogens, Vibrio sp. and Flexibacter sp. by occupying 49.0% of the total
cases.

The results from MIC tests of the eight kinds of antibacterial reagents on
the pathogens were as followed : FF was most effective against Vibrio sp.
at the concentration of 0.20 to 6.25 wg/ml; EM was most effective against
Streptococcus sp. at the concentration of 0.20 to 3.14 wg/ml; FF was most
effective against Edwardsiella tarda at the concentration of 1.56 to 3.1 ug/
ml: FF was most effective against Flexibacter sp. at the concentration 0.39
t0 6.25 ug/ml.
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1. M2y Y

7hagel
101d 1E%E 109549 1287k AFE $452H UAFARAN €A
daolg +3Astl 4UTE 2ASAT

e EA

7rgole] AFEAE AFHAE stamp 344 A AgE AHS3IRT &,
TCBSH A, SS¥iA], Cytophaga ¥ Hsu-Shottst ], BHI wj Aol A ujFate] Wl
valoFs de=d=Fe AW kitE A3 =389, §FAEH A4+
F& 1894 (gram stain)3td 3 R Fig. 1).

o a0l cist HAUKAHSEMIC, Minimum Inhibitory Concentration)

N by

19963 7THEE 9€7A AFE WX FHZ ool #e§ Vibrio sp.
7#3%, Streptococcus sp. 6T, Edwardsiella tarda 73% 8|3 Flexibacter
sp. 535 & AHg3Ac AdEF &2)e Table 1 o Yeht Aok

WA 3 kA

Doxycycline(DOTC), Oxytetracycline(OTC), Tetracycline(TC), Erythrom-
ycin(EM), Spiramycin(SM), Flumequine(FM), Oxolinic acid(OA), Florfenic-
ol(FF)9] 8%¢] ¥7A& A3



Isolate obtained from diseased fish

Gram stain

r

Positive

Cocci

Catalase

Positive Negative

Streptococcus sp.

Negative
Short rod Lonf rod
Oxidase Hsu-Shotts medium

—

Positive

Indole

Positive

Negative

Positive Negative

Motility Yellow colony

Edwardsiella tarda

cells gliding
motility
Flexibacter sp.

Non- motile

Motile

O/F test

|

Oxidative or
no reation

Oxidative
fermentative
in glucose

Novobion
or 0/129

Vibrio sp.

Fig. 1. Procedure for identification of bacterial pathogens.



Table 1. Bacterial strains isotated from the diseased flonuders used in this

study
Sampling ) ]
Size(cm) Pathogens Strain No.  Source
date

Jul. 30, 1996 220 Vibrio sp- V-1 Kidney
Jul. 31 195 Vibrio sp- V-2 Kidney
Aug. 6 470 Vibrio sp- V-3 Kidney
Aug. 12 195 Vibrio sp- V-4 Eyeball
Aug. 14 4.0 Vibrio sp- V-5 Kidney
Aug. 29 150 Vibrio sp- V-6 Kidney
Aug. 6 34 Vibrio sp- v-1 Kidney
Aug. 7 40.0 Streptococcus sp. S-1 Kidney
Aug. 12 22.0 Streptococcus sp. S-2 Kidney
Aug. 16 20.0 Streptococcus -Sp. S-3 Kidney
Aug. 19 30.0 Streptococcus sp. S-4 Kidney
Aug. 29 25.0 Streptococcus sp. S-5 Kidney
Aug. 29 25.0 Streptococcus Sp. S-6 Kidney
Aug. 9 255 Edwardsiell tarda E-1 Kidney
Aug. 19 21.0 Edwardsiell tarda E-2 Liver
Aug. 20 25.0 Edwardsiell tarda E-3 Liver
Aug. 21 220 Edwardsiell tarda E-4 Liver
Aug. 21 25.0 Edwardsiell tarda E-5 Liver
Aug. 28 270 Edwardsiell tarda E-6 Kidney
Aug. 28 240 Edwardsiell tarda E-7 Kidney
Aug. 29 23.0 Flexibacter sp. F-1 Ulcer
Aug. 31 240 Flexibacter sp. F-2 Ulcer
Sep. 2 220 Flexibacter sp. F-3 Epidermis
Sep. 3 250 Flexibacter sp. F-4 Gill
Sep. 21 35.0 Flexibacter sp. F-5 Gill




thHMIC &3

H2Fde £ FFvIct 1 colony® BHIGAHM A AT, =T 25T
AM 24~48A3 WIYT F ARIFZT RS A5 10°cell/m 2 TE Al
g8, o] FAE 2z FAe sHALS AYguA 10l 1Lomed HE3t
o, 25ColM 293t WA F, §LHoE T Y&l s % HAFTE
5 MICEZ st @8 34Age AgsuAe dUFAE H3g gujol &
HN7 X, AFEF5E gt 1000~0.25ue/ne9) 1387 uj N AIE T
=9lth. 123 Miller Hinton Broth ¥jAE A-&3te 2 GAE 10u) 3A3HA,
100~0.025ug/me 2} Al @ el A& e AT

3. MZN Y w4

1991d 192 19059 129747 AFE dAFHF(Fig. 29 FS ol +3
so] AT Axd, Wy WY R AVE ZAbse ).

Fig. 2. Distribution of flounder farms located in Cheju Island.
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1901 1REE 19959 1287k AFE UAFAFAN 24 AFHAE
o wEgpaays Fuddddes, usgdAde wpded, A==,
wrdEs, A87EE 4 FRAL TUVPAYE HnAPRIALS,
dpa e s A, MudeH-AATEE, AATEF A=A 4T
.

hHaxsd AL

gEZgEg e 3 HAP4E 58002 19914, 199230l Z+z} 984, 1993
W 827, 1994 907, 1995\ 1404 2= 1995 0] 27.6%2 7+ EkIL, 19939
o] 161%2 7Hg w3tk ERAEAB L 2 WwAASE 204702 19919 183,
19924 277, 1993 217, 1994'd 793, 1995 59702 1994do] 387%= 7t
A w3, 19910 88%2 71 R3khHFig. 3).

e AL

gEZGAY e 3€e 18322 7 WA waystn Qom, NM3 F7Hs
7t 6ol A8 Fvlste] nFLrId gge] 1047002 HRXNE HERL,
287719 1190 EBNAMRE HAY] A zste] 1290 7HF RTh

sRgaAge 39 8802 M wRe a9 WelMe Exel7t
AcHFig. 4).
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Fig. 3. Occurrence of bacterial diseases from flounder

farms of Cheju Island from 1991 to 1995.

1995



100

=0==Simple infection

—a—Mixed infection

Number of disease cases

0
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

Month
Fig. 4. Monthly occurrence of bacterial diseases from

flounder farms of Cheju Island from Jan., 1991
to Dec., 1995.
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thawy e5393dd ¢4
maxsd 44
ZA} 7103 2 HYPSE 58002 uHe Lol 535%((272:)E M =
g3, gEAZEE] 20%(152)2 713 Bk vl 19914, dl=H=
Wil QAHTFFEL 199590 7HE By, §FAFFL AxEA & Hol7t
1A tHTable. 2, Fig. 5).

Table 2. Frequency of bacterial disease based on it s species from
flounder farms of Cheju Island from 1991 to 1995

Strains
Year
Vibrio Edwardsiella Streptococcus Flexibacter
Total
sp. tarda sp. Sp.
1991 67 12 18 1 98
1992 54 27 13 4 98
1993 44 27 9 2 82
1994 54 19 11 6 90
1995 53 48 37 2 140
(2)¥d 44

4y gEZGAYL 190 188202 95 HAXNE vdehhz o A A1 8]
Z a7t 2244719 690 547z EolAm Qon, nF LI 8¥el
FA3 2718 943 H1AQY ool WAIHL, 1 F Zasort 124
25302 BolAtHFig. 6).

(A9 LA
(7}) w]2.8] 2(Vibrio sp.)®
Ay, W3 vBgeYy WAL 191ddE 67102 1090°] 713 F%kon,

a9 WANE & ol7t YA 19929 E 54002 1¥dE 33, 2€el 11
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«=O=Vibrio sp.

=0 Edwardsiella tarda
80 = Streptococcus SP.
=@ Flexibacter sp.

Number of disease cases

1991 1992 1993 1994
Year

Fig. 5. Occurrence of simple infected diseases from
flounder farms of Cheju Island from 1991 to
1995.
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Fig. 6. Monthly occurrence of simple infected diseases
from flounder farms of Cheju Island from Jan.,
1991 to Dec., 1995.
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A 393 490 2z 7a3 84, 590l 104, 7¥ 43, 8€¥°) 3, 99 10
Qo wAsA qgon, 1149, 1294 27 370 A 199339 €
44702 199%E 34, 299 63, 390l 23, 4¥°) 77, 593 6¥ole 47 8
A, 749, 8¥el 22 37, 943} 1099 #Z 13, 11¥E 23l g k3 KA A
129ee WA WSk 1994delE 54802 199 13, 280 54, 49 1
A, 5499 47, 6¥) 8, 8¥l 64, 9¥l 9, 104l 44, 1194 63, 12¥
o] 5710 WARG o, 19 Yole WA AT 19%6EAE 533122 14
o 47, 290 57, 3€ol 77, 4¥90) 53, 5¥olE YA asten, 64 7
A, 79 54, 8¥l 63, 9o 13, 1099 83, 11¥) 17, 1294dl€ 439]
w3 & | oH(Fig. 7).

(W) |4} 7T (Streptoccous sp.) ¥
Axw W AHTFEE AL 191d0E 180eE 58 14, 649l 34,
ge] 27, 9uel 77, 108 14, 11490 4] R, 29 g Ne o
A3 stk 1992dolE 13428 4949 137, 699 33, 79 13, 8k 3

2 oum 1090l z+z 24, 12499 130) WAFAoH, 29 fgole HA}A
sgith. 1993d0le 9322 199 17. 694 27, 8Y, 94, 109 zZ+zk 13,
1190) 27, 1290} 1do] WAy, 29 e wAA sskoh. 1994
e 11803 8¥d 47, 24, 34, 69, 794 ## 11, g 47, 94, 104,
1190 2tz 18] WA oY, 19 dele WAy sbA] gtk 1995ddle 37
Aoz 19dE 17, 799 33, 8%l 103, 1094 113, 114 4730] LA}
Qout, 19 Yele HAsA A%HFig. 3).

(c}) ol =4 =(Edwardsiella tarda)*3

Axd, 48 d=q=8 4L 199130]& 12702 64 331, 7Y, 84,
9%, 1091 Zrzt 27, 1190 130] ARy, 29 gole LA B
t}. 1992delE 2710208 44, 59 2 1, 69l 63, 799 43, 8¥l 64,
9ol 47, 1083 1199 227 237, 1290 10| TR, a9 e
wAyshA] stk 1993d9de 2702 399 2, 79 43, gl 87, 104
54, 114, 1290 22 270 wAsgoy, 19 W€ WA A ke 1994
Wl 197802 696 13, 74l 73, 84, o] 2tz 27, 109 43, 129
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Number of disease cases

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Month

Fig. 7. Monthly occurrence of bacterial disease caused by
Vibrio sp. from flounder farms of Cheju Island

from Jan., 1991 to Dec., 1995.
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Number of disease Cases

Month

Fig. 8. Monthly occurrence of bacterial disease caused by
Streptococcus SP- from flounder farms of Cheju

Island from Jan., 1991 to Dec., 1995.
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of 1ol Ao, 29 Hollv HAA Ut 19953 48102 14
o 13, 649 Zzt 24, 7€ 83, 8¥ol 16, 9¥ 3} 10¥ol &4z 9, 1149
13, 1290 2z0] WA, 29 Yollv L&A AATHFig. 9).

(8}) 83 (Flexibacter sp.)%

Adxd, 948 §FAHTF AL 191390 1402 11900% Sy,
a9 Yele HAEA gttt 199296 € 4102 293 349 Z7} 14, 49
230] wAIF oY, 29 Yele FAEHA ¥t 1993dole 2002 5Hvt
SR, 29 Yele wASHA ¥t 199ddle 6122 299 14, 3
Yol 23, 549, 74, 8¥l 2t 1de] WA, 19 Wollv FAHA ¥t
ok 19%5dee 2do2 gAY WAoo, 19 HWele LAHA I
(Fig. 10).

HEI}ZAE A =*A
(1) 98 24
ZAVLF F DAASE 24302 HEIF+RFAT ERHEAY)
49.0%2 71¢ w3, dEYd=Ed+AHTT TFFI A 15%E M W
o 1994d 50l BB +BFAT EFFEAY, vlEeF tol=HETF &
¥, vEged+dHTd TRFAAYl N =& vy, d=g=d
AT EFAAAYL 199539 7 =A JeEboh(Fig. 11).
(2) ¥ 44
HHIF+HF AT ERAIAYL 193 69 Aloldl AFHoz WA
I glen 39 28702 4 ERAT, 2 X yHe ASWA 109,
119, 1290 LA ¥t vpeod+d=gded ERREAY Y vy
e +AdH4T7d ERFAAYL 142719 790 42 93, 3, 8¥Y| 4%
83, 51 949l #z 91, 7122 o] A7|d AFHoFE LA} Yo, 10Y
of ztz}t 104, 534, 11¥ole 3233 ZaddA 12490 435 714 A ¢4
H1 Joh d=EHEF+IATE EFHHEAY L 69 28202 MA3 Fd
o 84, 99, 1090 &2 73, 54, 2702 o] Ay|d FFHog WY 9
o, 19 YolMe LAEA FtcHFig. 12).
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Number of disease cases
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Fig. 9. Monthly occurrence of bacterial disease caused by

Edwardsiella tarda from flounder farms of Cheju
Island from Jan., 1991 to Dec., 1995.
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Fig. 10. Monthly occurrence of bacterial disease casued
by Flexibacter sp. from flounder farms of Cheju

Island from Jan., 1991 to Dec, 1995.
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40 b «=O== Vibrio sp. + Flexibacter sp.

== Vibrio sp. + Edwardsiella tarda
«=X==Vibrio sp. + Streptococcus Sp.
e=fy= E dwardsiella tarda+Streptococcus SPp.

Number of disease cases

1991 1992 1993 1994 1995
Year

Fig. 11. Occurrence of mixed infected diseases from
flounder farms of Cheju Island from 1991 to
1995.
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Number of disease cases

«=O== Vibrio sp. + Flexibacter .SD.
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=@ Vibrio sp. + Edwardsiella tarda
==ty=Vibrio SP. + Streptococcus Sp.
20 == Edwardsiella tarda + Streptococcus Sp.
15
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Fig. 12. Monthly occurrence of mixed infected diseases
from flounder farms of Cheju Island from Jan.,
1991 to Dec., 1995.
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(3)a9d 44
(Zhuinzl e + §FANES
1991dolE 3802 590 14, 649 o7io] wAsg oy, 19 dele ¥4
7 etk 192delE 6122 34l 34, 494 137, 590 20| TAIA
oy, 18 "WolME TAHA WX 1993dolE 15002 149 23, 24 6
A, 390 37, 499 13, 59 23| gy sgot, 19 Yde WRA ¥
grch. 1904delE 41de2 39l 123, 49 72, 59 534, 64 23, 7¥°l
77, 84l 130 wAFHH 2 a9 fele WA FU 199539l € 353
oz 190 27, 299l 534, 3¥ql 103, 49, 590] 2+ 53, 69 13, 74, 8
9 gkd) Zz 23, 1299 13| wasgor 19 doe AHA FAT
(Fig. 13).
hueg ey +od=9=1
199140)E 602 8¥d 14, 99 27, 1080 330 WA, a9
Hole WA e 1992dE groz 794 27, 890l 17, 94l 24,
j09e) 37, 1194 1de] HysRoY, a9 Yo e WA ket 1993
G 602 54, 74 &7 14, g 27, 9%, 109 #Z 13l A 3
Qo 19 gl TA3HA srstth 1994ddlE 21420 = 79 53, 89l 1
7, 99l 43, 1094 37, 11490 43, 1290) 2700] WP oY, 29 Wl
A stA gtk 1995 300E 127802 590 27, 6934 7€l 21z} 13, 899
3d0] wysgod, 19 ddE Ay alA] e kch(Fig. 14).
(ch vy +ANTET
19910l 9n ez 194 23, 54l 14, 6934 99l Z# 3] A 5
oy, 198 Wole WA FUt 1902 o E 602 499 23, 64, 8¢, 10
Qo) ztzt 1de] @AW, a9 QelME LA BT 1993de &
QA esteh 1994delE 15822 s9o] 17, 74% 8 A 33, 9¥ 3
109 2tz 470) HAFHH 2, 29 WojjE AEA ¥R 19959l & 53
oz 49, 590 &2 13, 64l 23, 8ol 1z10] WA, 19 golle %
QA kcHFig. 15).
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== 1991

Number of disease cases

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Month

Fig. 13. Monthly occurrence of the mixed infected diseases

caused by Vibrio so. and Flexibacter sp- from flounder
farms of Cheju Island from Jan., 1991 to Dec., 1995.
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Number of disease cases

6
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5 —tr—1992
===1993
4 === 1994
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Fig. 14. Monthly occurrence of the mixed infected diseases
caused by Vibric - and Edwardsiella tarda from
flounder farms of Cheju Island from Jan., 1991 to
Dec., 1995.
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Number of disease cases

-=&8—1991
—tr=1992

0
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Fig. 15. Monthly occurrence of the mixed infected diseases
caused by Vibrio so. and Streptococcus . from
flounder farms of Cheju Island from Jan., 1991 to
Dec., 1995.
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@y +ddTde
19019l WA @k 1992890E Aoz 6¥l 17, 99 43, 10
o) 1z0] wAg o, 19 QoM WgstA @skch 1993dE 1120 ko ol
opgtth. 1994dolE 2702 8¥AY urAy st a, 1995d0le 712= gdol 5
A, 69 17, 89l 53, 9¥°l 170] HAsR o, 198 Wdle WAy E A @
kcH(Fig. 16).
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Number of disease cases
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Fig. 16. Monthly occurrence of the mixed infected diseases
caused by Edwardsiella tarda a0d Streptococcus p-

from flounder farms of Cheju Island from Jan.,
1991 to Dec., 1995.
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2 HaiFFel Maes 54

A=E GG A ey AMzAAWe ¥JF Vibrio sp. TEFS
Edwardsiella tarda 6351 ¢ 4383 4L Table 3 A He whst Zoh.
Jx|o| X 22§ Vibrio sp. 7 FE 4z 2¥HA, £540] AU2H, Oxidase,
Catalase, MRl %4€ uehieod, Vpile £4& dEiuTh EH
Edwardsiella tarda 6 @2 Catalase, HoS, MR ¥ Indole’t-3ol€ ¥4<& et
Q o} Oxidase, VPAlE &4¢ Jehth &5880] #3l50l Ao} Clucosed
Base] kg AAEIA.oU, Trehalose, Xylose, Sucrose ® Sorbitol 354
ot

Table 3. Results of biochemical tests with the isolated pathogens
of Vibrio sp. and Edwardsiellra tarda

Pathogens

Characteristics
Vibrio sp. Edwardsiella tarda

F

Gram stain
OF reaction
Oxidase

Catalase +
H2S - +
MR
VP -
Indole - +
Glucose + +

+ + 7

+
|

Mannitol - -
Trehalose + —
Xylose - —_
Sucrose + -
Sorbitol _ _




3. Be|7Fo HAUSAHST(MIC)

7HVibrio sp. &5

7% e BFA 8FFY MIC 23 Fide & FAEE DOTC7H 020
~125ug/m, OTC7} 6.25~25ug/me, TC7} 25~100ug/m¢, EMo] 50~100ug/me,
SMeo] 50ug/m¢, FMo] 12.5~50ug/me, OA7} 3.13~12.5u¢/m¢, FF7} 020 ~ 6.25u8
/m A H(Fig. 17).

W)Streptococcus sp. TF

cazol g A 8FF9 MIC 3 At Z FAE2 DOTCOl 625
~50ug/m¢, OTC7} 12.5~50u8/me, TC7} 6.25~50ug/mé, EM©] 0.20~3.14ug/m,
SMe] 0.39~6.25ug/mt, FMe] 6.25~25ug/mt, OA7} 100~100ug/me©]1%, FF7}
1.56~12.5ug/m 4 H(Fig. 18).

t})Edwardsiella tarda @

777 @ ¥FA 8EFe MIC 53 Aze & %AEE DOTC7t 039
~25ug/m, OTC7} 6.25~50u8/mt, TC7} 125~50ug/mé, EMe] 50~100ug/me,
SMo] 100ug/meold, FMel 3.13~25ug/me, OA7} 12.5~100ug/m¢, FF7} 1.56~
3.13ug/m¢ A cH(Fig. 19).

2})Flexibacter sp. ¢ F

sEZo] Wd YA 8%F MICERFAHE &4 *A¥E DOTC7t 625~
125ug/m, OTC7} 1.56~50ug/mt, TC7} 6.25~50ug/mé, EM©] 100~ 100u8/me ©]
2, SMo| 100ug/meol’d, FMeo] 25 ~ 50pg/mé, OA7} 6.25~50ug/me, FF7} 0.39~
6.25ug/m ©1 /3 °] A cH(Fig. 20).
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19914 193 19959 12971A] AFE QA GA RN TYS F2 AT
Age wugey, dEdsy, AJTEE, RFATF 4FFAT Ji FUIW)
3 A H(19%)e FHAY 2 FaAGNN gARFolE AP A3 Ad
AW F 9ol 7AF 4F3F ol9E FEIUAZH EegFaFol ¥
o stgod, ¥ 4771 Fole JEA gt

gudoz AyYd w4 Ave FF m ok gGaAte Fel 353t
£ A7RH MM3) E7lstd 15l thastrt $& 771 Baste
A% Jepdttn HTHOKEF, 1993, AR, 1995 Z % 1995 A% H, 1995
Ji 4. 1995). B AFIMET Awurde] ¥4 FU4 AFE ¥ o o]} BIk®
2437} Jesoh

muzewe AW 98 AL ANE W A2 AFEWH W2 F4
Fol A HAEE AWFE OE BSTEAYRG NI 7HE =g F ¥
QA e R5e7)9 THAM 9gAtol 2 B Ao, KE8E B ey
o = wAA7lE 3€IA g€ Bol WA¥TT o & ZAR AR 44
g A 7)7F B etA dEgTh W F(1988)e muHede sgel 4&3
WA AL @] Y ojxel skl AAFATHE AFAA a7 4
g1 @ AFAZ Hol AFE WAFAFAN ZAIE At vld A%E UE
W3 ok M $1989)T FEO1990E PX Aojdl FEN #Y4E 2oy
HuAle Yosle dAFol Vibrio spol A8 AT IRt £ Aol A
© 100140 Y YXNERuPANA ol F Aol wAB oM, 19939 o]
FREe $4HA d%e

Afpaze 2 WAV e wudedde el F457IY 64FE F
7Vah7l NAse m4er]Q suT 9¥el thisityt sl 33H o8 #
23 2% Yehiz Aok ol @ AMEL KEH1988)7F B g3 43
s ok hE(1983)T @JF(1993)e ¥ WA ¢FEE B % 19 H



4 g 2y 24L& Jehin sasie g9l #e@ ZH Streptococcus sp.
7} BAERTT AT & ZACNE AfFEeE FPSE g0l TS
BEF A wkT FAIUH

deglede 2 BHAVE AHTEEH pAANR FL eI 6Y
B 108 Afolel BRI, £ 771 1196 5U7HA wgint ol AdE
AEF(1988)7F B g 685E 129 Hoh war|gto] Attt Y AT ¥
qe) 2 o M 2RTY F UhYol Ad 5YLHE 6UAtolol EPALE
A MPAIEZ A§e o ojMA L oztet AS87 T dALER AN
AWo] WA Wt AAAG o] F& YA e Bt o} AFF
AME HA2Egxn sAcHhi, 1983b; I %, 1983). & AF71%FE Aol
WP A AMF4E BAY AR o F FEHUD € T F2 3
Qg @A AojM F&o] 17Tl e LA &o] AxFAT F&ol A%
&7 AAsE Qs A7 ok g2 E Fol i dgEe Fg 17
Tolatz fAdE AQANEHE A97F WOHOKE, 1988). & AF7IFAe
olg e AL E= A YehdAE FRAYL, F&ol BAAE Al 7o A
Agol i

g=AFe BAL g HMFAAY 2o ofF 3 vsgen, ¥ A A
71e 29 BE g¥Alol2 KEF(1988)7F B Rz A9 dAsHi At EFA
Fze Hagdoez Ave A$7 ¥ dEd FRAMA RYEE AFIA
U $A4o] AEst B3e @ HAEy) A8 Re2 A Hikida et al(1979)
e gxzdold Axguy ENAYG FolA dFsF2 cytophagadl A E
So] Flexibacter sp.& £d&Actx 3. &€ A7) A= Hsu-ShottsHl A &
olgstd By Ax £42es S, BHI wiAoA AtA Fe A=
AU

237G ARl AME H(1988)0] FAWHoleM EAR Az 174
N 2289 ATAAY FadAG Ak =Y ¥ $(199), A3 #(1995)
& FAgAM HAFL 2 A UIAAN 25F FEHE F¥E A
T SAT GEN B ATME dXdA BaA® 4AF] AdHE, 23D
Az §ERY ABANE MT+N4FY TRFAHE AN #HL 2FF



golxe AL & & UM

2 FFe H2AFAAF=MIOE Vibrio sp. A8 7252 MICE HH
7(1981) Al &ololl A £ § Vibrio sp. #Zo) UojA OAL]l MICE 0.39ug/
e EopATYl GEd W EME 50u/mE OAMTH At Gt 3%
0 2 Aged 2& 0A9 MICE 313~125u/mE FiH 2£(1981)y BRI Y
ARG MIC7} %1, EME 50~100s/m2 ¥&d A& vetick. Fukui
et al(1987)& F2Hololq E2&  Vibrio sp.8] MICE FF7} 0.40~0.8ug/mt,
Thiamphenicol(TP)©] 3.1~50.0u8/me, Chloramphenicol(CP)7} 0.8~50.0ug/mL =
FF7} 714 Ssstgoizn s, & 434X 4& FFe MICERT =3 2%
t}.

Streptococcus sp. AQ 67F< MICE fil A(1987)2 g WojolA &
A Agae MICe EMo] 0.20~6.25u/m 2.2 A& e FARYE 4
saQoa 80, Fukui et al(1987) F2oldlA ®2§ Streptococcus sp.
MICE FF7} 3.10ug/mé, TP7} 12.5u8/me, CP7} 3.1ug/mE FF $ CP7} TPRT
Jzaacta stged B A7 Ae uasHE @ #HE #(1987)9) BRI
EMS MIC $x9te ¥sg 24E Jehlou, Fuku et al(1987)9] B &
FFel MIC £X\ ke 23 ¥4 debdoh Ml $(0981, 198D A vojol A
2ag A7l A OTCe MICE 0.39ug/m¢, EME 3.13u/m AT 3
cu B AYolA et £xske EMe MIC stE H&d A% el e
U, OTCS MICSHE ¢fzhe} apolzh Slsich ol @ atole o]Fre] AololA
Aol i F4 T A Aold VAP N2 AAAY, ET FAA
ggo o WAZY F7h2 olaA@ Aozt dEhA ¥y radd MK ¥
1971)& FA Wo] HojolN AHFFl W@ FHARE zAMg @3 AMPC
= Agr QREd 1 olfE oFe WAANS F5 X wjde] A7 5o
asyt A3 s B 97 AEAME A AN w198
ok wet ANEads d2da FHed, o}Ajupole] ztgojoll Josamycind
sopAs  20mg/ol M Fke/5Y, 30mg/AMFhe/3LE A o3ty NgaHvt
i sgen, 19 AMPCE 5% &€ 24, CPRHE 2~4u)e] A7 A
tta A
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Edwardsiella tarda A8 7379 MICE Fukui et al(1987)& F4¥oiolA
2ele  Edwardsiella tarda © MICE FF7} 0.40~160ug/nt, TP7} 6.3~100ug/
m, CP7} 04~100ug/mt, OTC7} 0.1~100ue/mt, OA7} 0.1~16ug/m o= OA g
CP7} 74 %ssidon, TP 2 OTCE MIC £A7t BP s verdoa &
Qed ¥ ATNE OASHE otel ezt Aoy OTC R FFshe ¥kd
A3 At

Flexibacter sp. A% 57%¢ MICE Dolores et al(1983)& Flexibacter
maritimus ©] MICE NFS-Na& 0.025ug/m¢, AMPC € 0.39ug/mt, EM< 1.56ug/
nt, TC, OTC, DOTC, CP, TPE 'zt 6.25u/mt, SM, NA, OAE 22 125 ~
50ue/m o2 UERtEE NFS-Nazt 7b8 #38en, AMPC % EMAAM =
MIC 4X7F ¥tz s & AdA g ZAzs vla A& @ DOTC
TC, OASHE Hl&® Agolg o, EM R SMie ¥ ol A
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V. 8 %

19919 1935E 19959 129744 AFE @A FAB ol B
AFRAY F7 we dxd, 99Edes ALY FE=MIC)S A
& 8%3d oS3 2o,

L AZE QGRS HAG AFYAIL v, degd=y, 47
#2 @FATZY BSFR A4 AR o8 MA@ % TR Eel
At

90 Axy WL BEFeI AolXE 19959 1408(275%) 2.2 71 &
3, EFFARYA YA E 199430 798(387%) 22 7t =T

3. 9y wAe SEgEAY A E 8¥) 1438(146%) 2.2 7+ %L,
EgpAAe YojME 3¥l 28A(13.7%) 2= 7tA %G

4, GEZGIYY AW F BAAVIE BB E 79l A 9¥ALe], AdT
F=& 6¥EE 9%l == 6URE 1084, gEAT L 295 8¥AL
ol

5 ERA AW AL HHAW+RFATT gAYy e) e 7
QA wo $AAS7 953 EA490%) e

6. 2@ 5779 YA 8FFl W H A8 A5 =(MIC)Al A Vibrio sp.
772 FF7} 020~6.25u8/m 2 74 a3t =%, EMe] 50-100ug/mtE 7}
& 37} @skoh. Streptococcus sp. 6&F = EMe] 020~3.14pg/m2 7+ AF7}
w93 OA7F 100~100ug/meo) 422 7+ a37t Bttt Edwardsiella tarda
733 FFOlA 156~313u/m2 7H3 37t =931, SMo] 100pg/meol 3o =
A% A7t ¥k Flexibacter sp. 57#%& FF7} 0.39~625u/mz 7H3 &
7} Bk, SMolA 100ug/meol /32 713 A7 Rkt
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E =Fo gAHNMA FYde A= HEE o FA oA
oA g4 Pol ZALE =8y, vl gFee B AR =
g ol7]A] ¥oAT wEL AAEL AEs F4A 4 aFd, 5
FdolA A& e =dHUH
TF P4 FAL JHAT 2AE oA oAl FAE uFH, o7
¢ @4y, 2R BEF AE st =89 712E gEo FA AA
F oAb, =80 $AEI7A 3 g da 2AF Fe g o)A
oA ol FFuAldA AL FALE =dHYT

B =ES 487174 B uiEigl 288 FA AFo|EA =LY
A9 2399 SEPY dYHESNA AHez P& ME =2,
3hgjel AL FolFAL & B dHEA A F4A AxEAx
A A3 2393 Fa3Y JYREAA AF FA=EEUS

Q=9 e Aol UAVI7A EAYHoE AW F4 FEEH 3
ASoA AT He o ZA=E-UH

oz ojge dAFdNE §4 553 AgH YL 7R ¥
WzE 2 ol W AGEo] ols sgols A AjFd ERF o
e Ao g o] sma Furh
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