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Oxolinic Acid Resistant 4eromonas salmonicida Isolated from Cultured
Salmonids in Toyama Prefecture

Tougo MIYAZAKI*

The sensitivity of 4eromonas salmonicida to oxolinic acid (OA), which is
employed for treatment of furunculosis by fish farmers, was studied. Sixty -
four strains of the bacteria were collected from cultured salmonids in Toyama
Prefecture during the period of 1977 - 1982 and examined for minimal inhibitory
concentration (MIC) against OA. The MIC of OA for 4. sa/monicida isolated
from 1977 to 1980 was below 0.78 z g/mf and OA administration was effective in
the treatment for furunculosis in this period. However, 33 of 48 strains col-
lected in 1981 and 1982 showed high MIC values such as1.56 zg/mf to 25.00 u g
/mf. The effectiveness of OA administration (10mg OA/kg BW/day) decreased
in the case of fish farms where resistant 4. sa/monicida was detected. In 1983,
49 specimens of char Sa/lvelinus leucomaenis from 12 farms which were found
to be contaminated with furunculosis were examined to clarify the distribution
of OA resistant 4.sa/monicida. Thirty - seven fishes from 11 farms were found
to carry OA resistant A. sa/monicida.

Key words: Aeromonas salmonicida, drug - resistance, furunculosis,
oxolinic acid, Salomonids.

BLURAOY rHEAEOBRMIBI 24 BEEND Y, 1 7+ Sabvelinus leucomaenis, ¥ 2
Oncorhynchus masou B X U= < X Saimo gairdneri FBHEEINTW5S, —F, WA/kEfhE
BEAEICEWTI, FIBEEEBEDIDICY T O keta R 7 T < A O masou DEFNITHH
TW3, HE-F5KRBYTYBAJICKRBEME Aderomonas salmonicida WERET 5 EICL -
TRETHERMEERTH O, 1936FEEICARITBALT (GIE 1984) LIk, HrREfEOmE
FEICKZLUHEEE5ZA TV,
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AEB/OBEICIR, FL7 7 HOBORENEHTHEEINTEHD (Snieszko et al 1950) ,
FETHANT 7€/ A MY ORO/SHN—BOITTDh TV, B (1973) 2AE-%
ISR E LTEMTHREHME LA+ VY VB (0OA) B, 1BEAEDHBREET, 197T65FtH
o, BAINBLIICHE T LAL, €-F53RIST 20 ADETED, 198L1EEMSLL
B EEETH L - E VWS ERE, BEEEMANSELOT, 19TTEN 519826 F TOMIC
RENrOREL, BRIELTH > A. salmonicida DOAICHTBREZHEFRI LA, &E
MEOBETFIZ0 ATEEOHENRETH B N7 35T, 1983FICRANORMEHOE -
ZHRABEERLILLE A, BVHETOAMRBEERREALNSSNIOTHET 5,

MRBRUFE

A.salmoniscide DRFH]ROM | C ERUOADIRENROMEIIMY BLRKERBRGIC
BVTI, BEMEEORTFRSENEHCER L BEICIIRREOREEIT- TV, 0
SHIOTTEIC | HET 14, 1978FIC 1 $ET 14, 1980FIC2E£ETIH 181FIC2EETY
, 19826FIC A E T HISHNE-ZFIRICLBBETH 5 LHEEIN. ThODERD
REZT-1-BIc, REASL | RICOWT A salmonicida | (kF>%538EL, CTAEHGDTE
1 ER LA SRE LI, SED0 ARSHRETIR, SISOV T 3HD S 5 HroE64tk % H
(RY A

OAIKT ARESHRERFTREICL - THN, THbE, AREHKET S ASICEEL T
25°C TUBHIDORHERZITV, RE L ARELZREEERE/KITEZE L/ &BR L, 10°CFU/mic
HALSICHRERE L 720 OAREE L720. 1€ /L DNaOHE#E % A\ T2, 000 1 g/mbDIEEEE S %
Uik, BERFKCLERNAFRL, 8lmnleia—5—b by EXEMIINEMZ TI0 g
/mbin 50,05 8/mDO ABEDOTIRE L, BREERBHE LI, TDHKCTUERIEE L TE
EZREOFRZABRMICEEL, GEOREINTR2HILIN MO SERAOREREE b -
THR/NREMIERE MIC) &L1

NS> ZIROBENIHERIN/HBMEERTOVTIR, 0A DERAMBERUEENRE
MET (OA 10mg/KeikdE/HOROFEE5H MRS L THHE - % S FIC K BN EEFICHED
LIEWEAERT) LcErMER-1,

1983 D0 ATHEE D A HHAE FRARO ROV FHEBERERICEVWT, 1IBHSI10BD
4 7 EFAHBREZREL TREAL L, ChoORBADEBBPREE T S A IS HICR
RLUT CTUBMER L, BRAREENA SNIEII>WTEEOWIREREITL, kI
& » TA.salmonicidal ¥y SN REXRELTHEL, HEEEAEKICHRE L TL106CFU/nf
OHEBERE L/, BREO0A L ug/mici3X5IMA I a—5—k v b URRIEM BICBREK
L. 25°CTARRIER%R, RERFTOEMEHE L. ERWAMOT S ASMRTFOAMS 2 —
S—b v UM ETRE LAKEZI DLW TREERKIEMTHUERL, 75486, Eihit,
B, BERAREE, AF0F5—¥EE A1/ - EBEHORBEZITICEICEH-T. A
salmonicida TdH 5 & =R LI,
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19774ED 19824 & TOMICH » £ S HRAL S RMI NI 4. salmonicida D, O AITXT 5%
SHRIEEREEFiIg IR Ui, 197780 5 1980EDRIC B SN/ 4. salmonicida 165ROM |
Cfliiz, WFh $0.05 2 g/mfLL TN 50,78 1 g/mbDTEEH T - 7o A%, 19815 LIBE T (3488keh336kA
3. 13ug/mM525.00 ng/mbEEVM I CIEZERL, 0.39ug/mLTOIN—TE1.56 ug/mbll L
DI N—=TD 2B NBEENS SN, —F, O ADHERBKBE EREHRIIOVWTHABLE
(Table 1), 19814ELIMiC13 ug/mA EDM 1 CHED A. salmonicida WREES NI BIEREAR
U'CTI219814EtH, F TRRIBEEN SEEMBEMNBT LI LEIE L, 1982FET bERFEHRHER
HoNBEABELDRDRUETH5H, DI LERIBIENCHELRE LI BREXETH
D, OADEEMIIEN -7 DRV THAEBEDIUBTH D, 2TOMIEEKE & RINOM
D#r B sh s /2%, EHERKRUBEFICE LA salmonicida D, HREICH T
AEBIRIBT, MEBROBRERIBBTEHINTWLLEDNIEETH 7, FBEERIZ
BABSE TOADHRHBEORLVWEETH -1,

Table 1. Relation between minimal inhibitory conxentration (M1 C)
of oxolinic acid ( O A) for Aeromonas salmonicida
strains and the result of hearing questionnarire about
O A -effectiveness for treatment of furunculosis.

Name of Date of Species of  Number of  Result of MIC(ug/mf) Year of the
farmers  isolation [ish sampled  strains HIC  examinalion effectiveness
exanined¢1 decreased
A 1977 Jun. Char 3 50.05%3 1981
1981 Jun. Char 5 3.13X§
Jul, Char 5 3.13%x4412.50%1
1982 Aug. Char 4 3.13X216,25% 1425, 00 |
Aug. Kasu saloon 5 3.13%216.25%3
B 1978 Jun. Char 3 $0.05%3 - X2
[ 1980 Jul. Char 3 0. 10x2t0, 19%1 1981
1981 Jun. Char 5 $0,05X%5
Jul. Char 4 3.13%3+12.50 |
1982 Jun. Char 5 1.56% 143, 13x3412,50% 1
] 1980 Jul. Chun saloon 3 $0.05%3 Bffective in 1982
Oct.  Masu saloon 4 0.39%340. 78X 1
E 1082 Jun. Char 5 0.10x410.19x1 Effective in 1982
Jul. Char 5 $0.05%5
P Jul. Char 5 0,39% 143, 13x4 1882
ATCC14174 1 $0.05

¥ 1 Each A. salmonicida strains were isolated from speci-
mens of char Salvelinus leucomnaenis, chum salmon
Oncorhynchus ketz and masu salmon 0. masox individually.
¥ 2 OA was not used until 1982,

BAORMBO M 7F 2RI, 19834EICO ATREEOAHRFAR LT - foiER%Table 2 IT/RL
foo FEAMRE LARRBREEELTH S, HMIBEDE > ZFHRBREANRRIN, DI BIIEE
DE34RIZ] ng/mbD O AMESIEH L CTRE T 3 A. salmonicida 2B LT\,
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Table 2. Results of examinations of char Salvelinus leucornaenisinfect -
ed with oxolinic acid resistant (growing in concentration of QA
1ug/ml) Aeromonas salmonicida in 1983.

No.of fish Numbers of  Numbers of fish Numbers of fish infected
farms fish sampled A. salmonicida with resistant A salmo-
isolated nicida
1(A) * ki 2 2
2(C) 6 4 3
3(F) 7 2 1
4 1 1 1
5 10 10 10
6 3 2 0
i 6 4 4
8 7 6 5
9 8 3 2
10 8 1 1
11 9 9 7
12 6 5 1
Total 78 49 37

* Names of farmers are the same as those shown in table 1.
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Aoki et al. (1983) I3BFEY 7 BAREN S I N/ A salmonicida 1298 D ZFEZER| 1< 3
TAHARZHERN, OAICHTATEREIZA SN -7bDD, OAERULF/ Y L BIREET
B3FNT AT, _BHEOM | CIEOAFARH O, FIU3 7 AEREEI ML TVW3 &8
ELTWVWE, SERELAMKROMI CEDRHIE, 0.78ug/mND1.56 ug/mb%IlE 4 % ik
HERL (Fig. 1), Ffctable 1 ISR L& SIS, 1981FELIBSIC 38 L bk e ic 3B & LT
FAVVZATCC141748kDM 1 C{HO. 05 12 g/mELA T IERNXT, 30{EH 5500f52DM [ CEERT bDHH
bht, oD Eicky, SEIOBRETOAICKHLTO. 718 g/l EDM I ClE%ER L7kkid,
AR (S 1980) THhaEEZXShi,

Fs (1975 &, =X 1 FRAI, EEOHEARTHHAE 1 kg0 100gD 0 A % #EEOK
B L&A, 4865 KR O 1208508 ¢, MiE$IS0.24 ug/mbin S 1. 90 g/mbdD O A DIEBEEN R
SN EHMELTWS, Table 1 IS/RLIZ& SIS, AR TIZIBIELIES, BEEEA, CRUFO
B ZIRAND3. 13 ug/mLl EOM | CHEZRTHADEI N, ZOENMS 0 ADKRSHEDE
THRAESNTWE. CDI LR, 17FHICERBROOARBREET-1B8, 1 7-0MBARIZY
TALEREOOARBELID, MI CEMS. 13 ug/mll LD A. salmonicida 33EFEHTIHETH
BlEERLTVWREEZ ORI,

1983 ICI2RIMEEEDH » T HIRAD O ATMERFRAZAIER 1IBHEEEISLug/
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Fig.1 Histograms of minimal inhibitory concentration
(MIC) of oxolinic acid (OA) for deromonas salmonicida
strains isolated in Toyama prefecture during 1977 to
1982 show increase of OA resistant strains.

mbl LD QO ABBET b85S 3 A. salmonicida "R EE XN/ 2 &3, REARDZ L D4 i
HRUGABRBICOAREENIFEL TWAIEERELTWEAEELI SN,

ARADIREA EOEHREEED, 1984FELDKROADERAEPLL, ¥L77REBUIAVS K
> THRECE-THED, YL 7 7HORERE > T HROBRIBNTH S EEHITHEL



20 LB AERRBARBRE B 1S (1989)

W3, LaL, L7 7 HoBREHFENEEITOOE, - B&ICR, THEEREITHM
+232ENFREINSM, A salmonicida DHIL7 7 FIFERTFEEHER 75 X 1 FECHEAE
+232EHONTVWS (Aoki et al 1983) 72, MEOHEM > DBREFEEICK - THRZHE
EOTE LT 2 b H B, - T, FROE - EIRMERICE, FEFOBREHEERFTT S
ClitkoT, FHEEORINEINFTEEE bic, RERISEFBLFHAELHERTEIEN
PVETHA9,

i 33

AREEETLHBEORCHIY, BELHBREE - A REFEHRRRLRERRRCEREZ
it E R FREF e REN FEKRTFRECEHP L LIFET,
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