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Abstract

Drug resistance of E. rarda isolated from aquaculture environment were inves-
tigated. Two hundred and eighty seven isolates were collected from various sources.
All isolates were highly sensitive to FZD, SM and/or NM, and the lowest sensitivity
is OTC. It was found that 91.66%; (88/96) of the isolates from water samples of
eel culture pond, 80.24%; (65/81) from intestinal content of leopard frogs, 87.03%
(47/54) from intestinal content >of tadpoles of leopard frogs and 49.01% (25/51)
from intestinal content of tilapia showed resistance to one or more antimicrobics.
Only 57 isolates were sensitive to all the antimicrobics. 223’ isolates (except isolates
from intestinal content of snake’s and bird’s feces) show drug resistance and mainly
exist as anti-SA, anti-OTC or anti-OTC SA types. Transferable R plasmids were
detected in 46 out of 225 resistant isolates. The most common type of resistance
markers of R plasmid was SA, OTC or OTC SA.
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o RERSTHIE  ERPRRGIEMNEERSIMKEREE LFEENER - B NKELERZ
IERE R 0 TEEAREY » TERRTREN  RMREAANEERR  MEEEEREENE
HRERBHE » EAERTEEZER (AR 1978 5 HRE 19805 21 19795 R %K 1980 IX
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K~ PERZEE ~ e ~ RIBA -~ BIE) MM E rarda B 287 bk (BIRTE 1986) o S {TEEMRET
MR AEHGR A REABOBRHETR » WRHES » JEREHARBR L2285 » RORHE EHEE o

wHEREE

—~ SR EH
1. AREBFEAZ E. tarda B » WATHTM (IR E 1986) » fRE 1984 45 % 1984 4F
11 Al AEBEEREFRESREENM) ZBE SR 58S E tarda 3t 287 R KRS
MR HIK 96/235» REREEBAEY 81/156 » REMEMEIGREY 54/135» RBPAIGEREH 51/80
P WEIRREY 3/12 RBRERE 2/49 c RAKERESHMEBRRTINEL o
2. MEMREBZBHESRFTAZEZ8E Escherichia coli K-12 RC 85 & E. coli K-12

HB 101 R HABEBEKBEENERELSE » MERIZBAEHBEREHERAEMREE o
M F T -

E. coli K-12 RC 85 lact NAr R~ TC® SM* CM=* NMs

E. coli K-12 HB101 lac— SM* R~ NAs TCs CM* NM=
L Y&

L M ER BRI

AR AT TR MBS (Z 19845 Koneman er al 1983) JIE&MEMEE S HEKRZR
NI4IEE (minimal inhilitory concentrations, MICs) o {#RRENEF T8 » 5315 : OTC,
Oxytetracycline; CP, Chloramphenicol; SM, Streptomycin; NM, Neomycin; NA, Nalidixic
acid; FZD, Furazolidone; SA, Sulfamethazine o kL& M S Sigma Chemical Company
ZEM o MEENEZ ERNG R ARBEEMZ%  BR 1000 meg/ml HEZE#E  RAEFRER
“RERERRERY c AEMABETIRBEER 545 79 {7 Mueller Hinton Agar (40~50°C)
FKHBER 4745 20ml REETR  RREBZEEKEFER o

2. MEERE - BERAE

" forming unit/ml) » REEBESELREHORRBEBEBELE LB o

1 35°C 18 PMRHERY ) BALREY 0 LARETR LBEBYBAERE - SLRET S5
BRI HBTE  WAG—HEREER  REBRERBTR - LRESZOHEEERZRISRE
P IREAZAEMSSMEZ R NIHEE (MICs) » MFR LHF— WEEEEER - (WERR
[EEH L PIE o LLESUEAIS 4 5 BB 2 R MISIBRE SA 4 S00meg/ml Bl » SAREE LEAIE
25 meg/ml [l EFEAESHEEE o

ERLEARTHZ B LA REARARZ BT

HEMSTMBE RAM G 5 (4 1980, Aoki er el 1977, Aoki and Kitao 1981) » [}
E. coli K-12 RC 85 © E. coli K-12 HB 101 &% 5 o HE st/ M s NA & »
ZHEFEA RC 85 Hsms NA FHEEk » TE SM A » ZAEEM HB 1015 %5
HEERFRE NA K SM FHZEER  BIZARSFIL0 RC 85 & HB 101 52 o

MERPIEES MR - TARSIEELE Penassay Broth | » 37°C FTEHEZERKE (0.D.) B
0.4 WERE (1~2ml) HFHMEMNZIAEZERERRAT S » B 37°C BAIEE 24 MK DB eHE
(loop) $9E (E&HEEMK) » BN &H NA 100 meg/ml F14 %5 # 8 JLEHI 2 MacConkey Agar
PR L EL HB 101 BZAEE » MRS IERKIEELESSE SM 100 meg/ml 4 Z o H s E
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Table 1. Number and incidence of drug resistance of E. tarda from various source

Nl g | Mool reiance
? orc | 69 (72)
. cp ' 9 (9)
[ SM 3 (3
Eel pond water 96 | NM | 20 (21)
| NA | 12 (13)
! FZD 1 2 (2)
] SA 52 (54)
| oTC 56 (69)
’ CP | 425 -
Intestinal content of healthy SM 22 (27
leopard frog 81 NM 9 (11)
NA 21 (26)
FZD 10 (12)
SA 33 (41)
OTC 38 (70)
CP 9 (17)
Intestinal content of healthy SM 5 (9
tadpole of leopard frog 4 NM 2 (49
NA 29 (54)
FZD 2 (4)
SA 5 (9
OoTC ‘ 2 (4
| CP 0 (0)
Intestinal content of healthy SM 0 €0
tilapia 51 NM 0 (0
NA 1 (2)
FZD 1 (2)
SA 24 (47)
| orC c2
CP j C1
Intestinal content of snake (S) S3 SM Cl1
Fresh feces of white-breasted NM
water-hen (C) , NA
C2 FZD
SA - C2 82

Abbreviations: OTC, Oxytetracycline; CP, Chloramphenicol; SM, Streptomycin;
NM, Neomycin; NA, Nalidixic acid; FZD, Furazolidone;
SA, Sulfamethazine.
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#lZ MacConkey Agar 747 L o B 37°C 153 24 /i BIRBHEEEE LEEZHE « HEEH
S (RC 85 BEARR) fme (HB 101 SEAE) » WSS HES RY & AR
W M RG4S (transferable R plasmid) o

TS REESE » 4% E. coli RC 85 m E. coli HB 101 4 BIE 5y B4t » $#21E /5 Penassay
Broth 37°C BEFIWKE 0.3 KRS IBEESESHERBES/IHEE (Resistance MICs)
MR 0 DlkE gkt (Resistance Marker) 278 o

& F

287 # E. tarda 5k W TEHBENZRIHER » SRIERRE 1-7 « REKES %8 E.
tarda % HEHE MICs (ERABEREARZHESMHER (Sensitivity Distribution %) » BREHEH
SHEE T MR o AE 1 BURi K 0 R R MR A SRR S EEE - B OTC ki
#{E » 3 MICs fi7E 100 meg/ml WRCE SRS IS 43.75%, 50.61%, 46.29%; ; TN 2 #HH
IBRAY L » 2 OTC WA MR » £ MICs {E7E 0.78 mcg/ml & 1.56 mcg/ml R k7 i
RS E 29.41% & 47.05% o 4418 2 BR » REHEBRNEY 5L » W CP fRZHESHiE MICs
f 0.78 mcg/ml K 100mcg/ml 2HEFE&E%E ; MK MY RRTEGATY IS > ¥ CP
HRGEHE Ll MICs (@ 0.78 meg/ml LT 4# &% - BB 3 BR » RAKRESHEL SM (RZE
SHiE% » 97 MICs {E 3.13meg/ml £ » BRGHEE SM BRZHE o b 4 BUR » TR
SRS NM RSO am i MICs fE 6.25meg/ml LUF » hBERSHESR NM A
HERRSM o HE D FRER NA WRZH » BT el 58% » LRI ESHMHE MICs EXR
100 meg/ml 5 48.14%4F » Hiigi@ibK » EEERRTESEE  BRZEHSHEE  HHRE
MICs f& 0.78 mcg/ml B 1.56 mcg/ml B » HR=XEH S HEE NA RZikiReE o HlE6 B
RERESMES FZD WEZHSHEE » &% MICs ff 0.39mcg/ml LUF » BERESEEEY
FZD R EiEE o BB 7 B R RAKRESHEE SA g9SH» £4% MICs EHATARAN
REHSH » BTEARVHIAEEHNE B EhEhAREBEBREYSHEL SA WRZHE
HE  (BRMEHIBREY SEE » B SA MAERENRTH - KA SR FiBEEKYE FZD
BARZME» SM B NM %z Ml OTC pZHERIE - '

PEHHR T BN ER LB NEE R X RRE 1 RIE 8 g koaEs » 1 OTC
HBSERARER » B 2% MY FZD & SM HBEHEREREE » #5558 2%k 3% -
T RER i B e B AR % » % OTC HEMESMERIRE » 558 0%k 70% » ¥
FZD B NM HBRAEERHBRRE  AEBEEARBTHIME » kY SA F 4T4HHuEEN
BB P B B R o BRI AW 5 EE 3 K RE P RS SA BEHEMNSS » HEM6
AR R o Eﬁiéﬂ@ﬁ%%@%ﬁﬁﬁﬁ%ﬁﬁ%zﬁ » ¥ NM, FZD & NA FREZ¥ {8
Y OTC } SA RIAFHZEN - UF 57T BN AREMEERZE (F2) -

FIESEE R T E R EM 2 g R (Resistance Marker) » 22 R¥E 2 o 4 225 %k (IELBAY
SEEERIL) BT SERR R I EERE SA i OTC» #i OTC SA» i OTC NA &
OTC CP SA o A[JHxiH 46 # (20.44%) BAFHBEREMZ R Bk » HPUEEEERUA SA
» 41 OTC gifi OTC SA =FEMEHEEREE o MHd 113 kit SA ®HHE 33 &% (8%) AF
B REM ) WIEHTA Rt Bikkh 2 73.3% 0 BHAIRER 5 164 kit OTC EhA 19 kk (11.6%)
AEEBBERER  EFTE RY B 42.2% 560 #kift CP EdH 6 % (10%) B EEBAEREE -
(EFTE Rt B/ 13% 531 bt NM B 6 ¥k (19.4%) R AEBERER » (5578 Rt BEY 13%
» 30 KkiT SM B 75 3Kk (10%) LB MBS ERERE » WEFE RY W 65% o Ji/HE 15 kit
FZD #k 63 ki NA B d A EBEREREL « ARMENREE » MIEREBRAY S HE
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Fig. 1. Semnsitivity distribution of E. rarda from various source against Oxytetracycline.
[J: from eel pond water. : from intestinal content of healthy leopard frog.
»: from intestinal content of healthy tadpole of leopard frog, #: from
intestinal content of healthy tilapia.
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Fig. 2. Sensitivity distribution of E. rarda from various source against Chloramphenicol.

[1: from eel pond water. «: from intestinal content of healthy leopard frog.
».: from intestinal content of healthy tadpole of leopard frog. 3=: from intestinal
content of healthy tilapia.
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Fig. 3. Sensitivity distribution of E. tarda f
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: from intestinal content of healthy tadpole of leopard frog. =: from

intestinal content of healthy tilapia.
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Fig. 5. Sensitivity distribution of E. tarda from' various source against Nalidixic acid.

: from eel pond water. «: from intestinal content of healthy leopard frog.
“<: from intestinal content of healthy tadpole of leopard frog. 3: from intestinal
content of healthy tilapia.
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Fig. 6. Sensitivity distributioh of E. tarda from various source against Furazolidone.
[1: from eel pond water. <: from intestinal content of healthy leopard frog.
>t from intestinal content of healthy tadpole of leopard frog. =f: from
intestinal content of healthy tilapia.
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Fig. 7. Sensitivity distribution of E. tarda from various source against Sulfamethazine.

M: from eel pond water. ///: from intestinal content of healthy leopard frog.
[]: from intestinal content of healthy tadpole of leopard frog. <: from
intestinal content of healthy tilapia.
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Fig. 8. Incidence of E. rarda drug resistance isolates from each source against Oxyte-
tracycline (OTC), Chloramphenicol (CP), Streptomycin (SM), Neomycin (NM),
Nalidixic acid (NA), Furazolidone (FZD) Sulfamethazine (SA).
B: from eel pond water. ///: from intestinal content of healthy leopard frog.
(]: from intestinal content of healthy tadpole of leopard frog. =: from
intestinal content of healthy tilapia.
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Table 2. Resistance markers and transferable R plasmids of E. tarda isolated
from each source '

Resis@apce marlger of R* strains/Strains studies Resistance marker
original strain p ‘ A J B ‘ F ; Total of R plasmid
Sensitive strain 8 1 16 7 26 ‘57
oTC 0/17 | 1/2- j 2/9 l 0/1 - | 3/29 ‘OTC(3)
NM 0/3 i 0/3
_NA . 0/5 | 0/6. ‘ . ’ 0/11 I :
SA I 3/10 2/2 i 0/1 3/23 8/36 SA(8)
_OTC CP l 0/4 | 0/3 0/7
OTC NM 1 1/4 | I 1/4 NM(1)
_OTC NA | 0/7 | 0/2 1/17 1/26 OTC(1)
OTC FZD ! 0/1 0/1 . L. . =
OTC SA 8/26 5/5- ' 13/31 OTC SA(4), OTC(1),
SA(8)
SM NA 0/1 ; 0/1
_SM sA _1/1 ‘ IR SA(1)
NM SA ) 1/4 ] I 1/4 SA(1)
_NA SA S Y S A I NN
OTC SM CP I ] 0/2 ’ o/1 ... . 0/3
QTC SM FZD 1/4 ] ‘ 1/4 OTC(1)
OTC SM SA | oo/ 1 1/1 1/2 OTC SA(1)
OTC CP NM p0/2 | S . - 0/2 .
"OTC CP NA 0/5 0/3 | 0/8 -
oTe G sa s | sl on || dis | saq), orc saq
"OTC NM NA 0/1 Y 0/1 I
_OTC NM SA 0/3 . 0/1 0/4
OTC NA SA o/1 .. . ‘ - 0/1
SM CP SA R R T2 T T B 0/1 ) o
SM CP FZD / 0/1 0;1 T
SM NA FZD 0/2 0/2 N
"OTC SM CP NM | 3/5 ] 3/5 | OTC CP(1), OTC CP
TIPS P RS DU . NM(1), SM CP NM(1)
OTC SM CP FZD 0/1 ; 0/1. '
_OTCSM CP SA.. .. | 20 Co 12 SM CP(1)
OTC SM NA FZD / B 0/1 0;1 1
OTC CP NM NA 0/1 . ‘ 0/1
OTC CP NM SA 0/1 :051 i t 8;2
OTC CP NA FZD | 0/1 o . 0/1
OTC CP NA SA 0/3 0/3 '
_OTC NM NA SA ____,l Ry ’_1 J1 l_ o122 NM(1), OTC NM SA(1)
OTC NA FZD SA . | J-0/1 0/1 ‘ )
_OTC SM CP NM SA E 2/3 ’ -1 2/3 NM(1), SM SA(1)
OTC SM CP NA SA 1/1 11/ OTC CP SA(1)
_OTC SM CP FZD SA | 0/1 1 l 0/1 e
OTC CP NA FZD SA‘ I /1 l : ! 1 1/1 ‘ OTC CP SA(1
Total 16/96 | 22/81 ) 5/54 3/51 l 46/282

Abbreviations: OTC, Oxytetracycline; NM, Neomycin; SA, Sulfamethazine;  CP, Chloram-
7 w'7 7 phenicol; NA, Nalidixic acid; SM, Streptomycin; FZD, Furazolidone; P,

from eel pond water; A, from intestinal content of-healthy leopard frog;
Ll b © B, from - intestinal -content of .healthy. tadpole .of -leopard- frog; F, from
roe 7o = “intestinal content of healthy tilapia. L o ' S
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BAE Rt B 22 ko (EFTE RY HRY 47.8%BAIRT 5 MK )@ EE RY & 16 # o (EFTH RY
B 34.78% %2 Tﬁm%}éﬂ-&%%ﬁﬁﬂ%m’é%%%%ﬂﬁ R+ Bk » 551 FE 5 KRR 38k » [E{ERT
#H R* @i 10.86% K 6.52% o -

o)

BIR E. tarda SR BFIEFIRZ ¥ » Wakabayashi and Egusa (1973) #4; E. tarda ¥ Dihy-
drostreptomycin, Kanamycin % Chloramphenicol &= g4 » Colistin 1 Tetracycline fy
M » % Penicillin, Erythromycin, Oleandomycin, Lincomycin B Sulfisoxazole Al
BB *15% (1977) ﬂi%z&%%{ Nalidixic acid, Nitrofurantoin k. Kanamycm AR
FHRE Tﬁ%& Oleandomycm Novobiocin % Sulfisoxazole HI4ERZ#: ;5 ¥ Polymyxin B,
Tetracycline, Chloramphenicol B Colistin sulfate & B4 4 5 K 4 BRSO F » AR
AOREE M o BT 25 (1980) $5IHFTHRERBE ¥R 22 Sulfamethory-pyridazine 7 fi gt » ¥/ Tetracy-
cline, Colistin, Penicillin } Polymyxin B %%% y RGBT EREDZERE Eﬂfﬁ.ﬁﬁ‘iﬁﬁrm
#m Chloramphenicol, Kanamycin, Nitr"ofurantoin B Ampicillin &% » A EFLEEHES
2R o A K% (1980) #4 E. tarda ¥} Furazolidne BURZM &S » ¥ Nifurpyrinol, Oxy-
tetracycline, Chloramphenicol & Nalidixic acid #&E % » BHENRZHOMEFT RELE
@] » LA Furazolidone &% » #= MICs fi§ 0.07PPM £ 12PPM B _EEZHEE » BHEHAAL
RARBIHRENR » BIZFEEEENYYE - Aoki and Kitao (1981) #%5 » 168 phiihgsm ~ B
B~ ERBE S MK REBEEY S8 E. tarda » ¥${RNTHELBRERNESHE » FIEEKY Ce-
fazolin K Trimethoprim EEHERZM » & 32 M- ERM S ARZH » KRR FIZEMEY 136 £k
B HieEr 2= Chloramphenicol (CM) ~ #i Tetracycline (TC) ~ #i Nitrofurazolidone
(NF) and/or ¥ Sulfamonomethoxine fSREHE » HP7H 38 MEFEBMRER » MBHER
HEEXERR CM, TC, SMM o 2| (1979) #5iist Neomycin sulfate f)%25E M K #H68& KR AR
ERABHNE » RAYESBMKERESE » BLE2ME » BRIEHECE 2829 PPM/179PPM

ARSI RET  FIAEMY FZD BAKEME »SM B NM %z » CM ~ NA K SA Rz
% Ll OTC MRS ML o i EE Wakabayashi:and Egusa (1973) ~ A& % (1980) x|
(1979) EMAEMEL o RF 57T HEHFAE TERANAERLYE o EFEMEELEEEN SA-
L OTC~ # OTC SA -~ #i OTC NA_E#i OTC CP SA_»WLIGH 46 ¥k (20.44%) BEAHME
MREM Y Rt Bk » HAEEERUH SA~ 1 OTC =iyt OTC SA =& BHBUARER » it
81 Aoki-er al (1977), Aoki and Kitao (1981) &35t E. tarda pyiif ik RET & HEEHEZ 45
FEOL o thBASR R 5% (1980) #i4%k RHLEMEN E. tarda s B RY FE{E 222% 2 RIEH o Fiob gk H3E
Erh BE B R MM LATNE » Mt SA Bl 28% (33/113) & » it NM & 19.4% (6/31)
R# OTC & 11.6% (19/164) *Z » #i CP & 10% (6/60) Kil SM H 10% (3/30) Bk o
M4 FZD Rfi NA B> BIGEEBE REBEH o dbl E&ERTR » FZD ZHEHRRD » XEH
R+ B » M RZAGRG LESHRONEN - ARSI R (1985) HER - -

AR REE  HEEMKS S E. tarda ¥ 1 B 1 B EHEMAEHE £%{£ 91.66%;
1 (R i R AL B N A 5 0 3 80.24% B 87.03%; s (R HAEIGAE Y 5 HEEIRE 49.017 1
HAERELBEZ A (KR 1978 ;5 H R 1980) - @Txéﬁﬁéf‘"‘f‘@aﬁﬁ”ﬁfﬁ%rﬁfﬁ%
EBREZEM  HEARYBE RS0 EEE 0 EREEERIME o

1950 454\ » HREH Shigella HEHRAHERNAE TN EEN BB ERER WFFHWIM%B‘H {’r
F1 (Conjugation) W% HALSRME » WAL BKREELHE (Krieg er al 1984) o A ilijft BTN
REMIE®EE (MHRE 19785 MKEHE 19805 B K 1985; Aoki and Kitao 1981; Panhotra et

2
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al 1982; Rangnekar et al 1982; Troanzo er al 1983) W H R R+ BHBEREAEN SHEAREK S
» BELOIARES  SEEAHAE FEREEENEE » BFERAW » BEEAFEIEE L » MR
ARSI S ERRE » M RRREEBNER S —- ‘

1 -3

WRTETRH AR E. tarda TIPS o #FRAE MG E. rarda B35 287 b o FIAH
pk¥t FZD RARZH > SM B NM %z » T OTC MESHRIE o (8K S MH Mk
91.66% (88/96) » fEIREIEIBABM S HER HIZEIE 80.24% (65/81) » #¢ FREZEEMaLIBRZ 5 Mok
{5 87.03% (47/54) RIUERBABABHHUBE 49.01% (25/51) o A 5T HEHFA BRI RS
Rt 15 225 B (ERBHSHERID) ABWEG » HEKEERN SA~ # OTC~ 31 OTC SA
Bt OTC CP SA o Wi 46 MAMBE R Kl HABIEEELIAL SA « # OTC Bt OTC
SA SHUBEHAREH o - ‘ L.

TEE N

BRIESE ~ B (1978) o KEBEHEMAZHR—1 » BEEHERZAESE - ARWRELED
1-13 o o o o

B~ SEEEE S FORHE (1977) c BEEEBERFERE Edwardsiella anguillimortiferum 2 538 o
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