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INVESTIGATION ON DRUG RESISTANCE OF FISH BACTERIAL
PATHOGEN-AEROMONAS HYDROPHILA IN CHINA

LI Ai-Hua CAI Tao-Zhen WU Yu-Shen WANG Wei-Jun
(State key laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences,

Wuhan 430072)

Abstract ;: Twenty-six strains of Aeromonas hydrophila isclated in cultured fish and soft-shelled turtles were
collected from various areas of China. Their susceptibilities to 21 antibacterial agents were studied by disc
diffusion method. It was showed that all strains tested were resistant to pcnieillin and cephalosporins.
Most of the strains were sensitive to norfloxacin, chloramphenicol and furazolidone, but up to 73. 1%.
70. 1% and 50. 0% of strains tested showed resistance 10 sulfonamides, aminogylcosides and tetracyclines
respectively. Meanwhile, their susceptibilities were examined by micro-dilution procedure against 8 com-
monly used antibacterials including ampicillin, furazolidone. teltracycline, oxytetracyeline ,steptomycin,
chloramphenicol, sulfonamides and ciprofloxacin. Only two of 26 strains of A. Aydrophila were sensitive
to all drugs tested except ampicillin. The remaining 24 strains were resistant to various combinations of 8
drugs. Majority of the strains carried a marker of resistance to 2~ 3 drugs and highly sensitive to
ciprofloxacin and chloramphenicol.

The results indicated that A. hydrophila was highly resistant to most of commen antibioties in China
and more new antibacterials should be introduced into aquaculture to control ever-increasing fish diseases.
The criterion for drug resistant bacteria was also discussed in this paper.
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BEE KT FELMRELE FEREH SR, AR REFRRE CERAREFETEN
HYEE, ARE ANEENEE=K"NREERE, EFXRHE A hydrophila.Yersinia ruck-
eri Vibrio fluvialis B3| RA MR K B2 MEHMMEE, 5 E. tarda 58 K 58 0 2 384 FC B w LA B
BHKERESPHER AR ERSEREEERAE IBIRE SRV E G ERANXK
REMFERAEAY . Af. T aREENREB LSS RAE 0 FGYERBOREX
BN AMMEEER. AR ASRIEY E, TURRARKLSHY ™ B
W, AEFEMESE T RS, MHEERLEW A (Aoki, 1988) AR BC AR
FEALMEERRENTHTERE,

BEFREARAHHNBERENHRERAR BEFH AL RNURERERHREH A.
hydrophila R¥T .M EBETRAEN AW T UM REALXRIEEOMIREA R T8, 3
itk rBRANGTAFTHESFER.
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1 #ES5HF
1.1 #H#H

ERE Gk R .26 BOE K LEIE (Aeromonas hydrophila) I X X BERFMHEPR
A K HLE K PHERT P EA B R KIDK > B P RARBRERESERYE RN
WAFR-FHRAFRMEYE. U EARELARMAIRKREARRIFN A= RENY TR

B3,
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LBEFHE EBNBEFRERXYT BRE A TARMER M-HEFEA TR ENE

MR EA Y RERE.

KB Y. &5 E (Chloramphenicol,
CM ), I§ 3 & (Tetracycline, TC). % B %
(Streptomycin SM) 3 Serva 2 w7 5 ; 05k i B
M (Furazolidone NF) .3 R ¢ & (Ciprofloxacin
CIP), £k & + T # (Oxytetracycline OTC) . B4
T B Ak g SE K (Sufame thoxazole SA), F & F
(Rifampiein RF) ¥ % X (Ampicillin AP)
HENEGR. REEDHDLRE —ERENS
W.ERANERAEEERFKBEDRERE,
EWAYBIREAHEFEE. AWK H L
BHEFLRFBIEEXIZAMEPHARTE
.
1.2 XWHE

R 8 3 B AR RS T Ll
LAbRHE B #k ATCC25922 F1 ATCC25923 h
EREAIHELR: TRRAME SRS
BEBRRLB AR EHIT.BILEEN O
25mL, BRMREE R 1/100 8 McF 1 5F . T &
HY AR RS EAR RS T #T.

2 gFR
2.1 RV HENENARIBRER

MZFE T R,26 8k A. hydrophila Xt 3 #
EEEED 2L AREAYLBAERY
#. HPBHREMEREYE . AEE okmke
NERRBRE MARZH R 7. 7%.7. 7%,
1L5%M7.7%. EEAAY YR EEHRE
HYHREWMGKER70. 1% HPREEA
FHMBEENWARES. iy 5K 61. 5 %M
0. BU.XEKAYFLURHREENEREELMH
Xt bR S ) SR 2 R H50. 0%,

£ 1 26 A hydrophila 3t 21 WE

HHOEGMEGER T EE)

- [GET] [CET ]
MIC (pg/mL.) ke

wREE 100% (26/26)
Ampicillin 32 10094 (26/26)
Carbenicillin 64 100%(26/26)
Penicillin G 4 100% €26/26)
LARERE 100% (26/26)
Cefazolin 32 106%4¢26/26)
Cephalothin 32 100% €26/26)
HEMEH 70.1%(19/26)
Gentamicin 8 19. 2%5(5/26)
Kanamycin 25 30. 8% (8/26)
Neamycin i0 34.6%€9/25)
Streptomycin 13 61.5%(16/26)
Tobromycin 8 7.70%12/26)
B -3 50.0%1(13/26)
Doxycycline 16 26. 9% (7/26)
Oxytetracycline 1.0 50.0%(13/26)
Tetracycline 16 38. 5% (10/26)
% 73. 1% (19/26)
Sulfonamide 350 73.1%(19/28)
TMP/SMZ 160 30.8%(8/26)
HE
Chloram-
phenicol 3z 7.70%(2/26)
Erythromycin 8 50.0%(13/26)
Furazolidone 128 11. 5% (3/26)
Norfloxzcin 16 7.70%(2/26)
Vancomycin 32 92.3%(24/26)
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IBERGKFER . MRABEOHARAMRME, XM 20 5 A, hydrophila H IR AME
B ELAIAR . 0 73. 154 . T 52 77 B A 6 0 2 9 L B A X 1K BB Ah S0 0 M AL hydirophile WL B R
ARz,

6 BRIRI BBk T A 24 BRED 1 RARBRLXLGYAERAE A5 HEERRELGYP.S
ARARDENEARE 3B, £24 KWAED 3~ 1 HHAGRDFANHBMAE 15 8. & 62
0%  XABARLHZARAGH I BEEZHENNFEYHAHRES EBEONBHE. MEAIER
MEBMY. HENEENIOKEN T ERNUREYAWHE. IR AREAWAH 9 R
BERCRSERASE. @ I ANREESENARKNE I REISEE. CHERRAVERN A hy-
drophila WE M+ BB R AWEE.BHA 7 W L EBEN A hydrophila AR B HER. X
AR R E MG R EREAIERRATHAAY WA RS,

2.2 HEBEBIMENER

ETERVBEREX FHENREN —FMEHYEBENTE BT 2B TAXR
FRHMR, EREETRRL 0, RITEAKF EHTEHRARAFAN RASANHRELENE
T3 ERRER YR 26 ¥k A. hydrophila FBURAYE, LA FIRF M 25 1 41 30038 R
HITES .

%2 SHMMBWT 26 %k A. kydrophila ®3 264 A hydrophila 3t 8 B W
AR 30 % BE (MIC)Y 53 #7 (ug/mL) HERR(ARRE L)
HEAY MIC 9% E MICs, Mean MICy — fﬁﬁﬁ M S
MIC{Zpg/mL)

Tetracycline 0.25~16.0 1.0 2.90 8.¢ Ampicillin 125 100% (26/26)
Furazolidone 0.4~6.4 0.8 202 6.4 Chloramphenicol 1.6 19.23%(5/26)
Ciprofloxacin 0.0125~0.8 0.025 0.12 0.4 Ciprofloxacin 0.8 7.65%(2/26)
Ampicillin 25.6~2>50 25.8 ©>46.25 >50 Furazolidone 3.2 34. 626 (9/26)
Oxytetracycline  0.2~25.6 3.2 6.0 12.8 Oxytetracycline 4.0 34.6%¢9/26)
Chloramphenicol 0. 0625~8.0 0.25 1.03 4.0 Streptomycin 25.6 53.8%(14/26)
Streptomyein 3. 2~2>50 12.8 >>24.98 =50 Sulfonamide 25 57.69%(15/26)
sulfonamide 4.0~2>25 62.5 >7%.6 ->250 Tetracycline 3.2 30. 7% (8/26)

MK 2HAILLE . HBT A. hydrophila W HY BN ERERZR I EE. 5 RE 0. 025ug/
mL # 0. 25pg/mL MM E BRI T 0 SoMM Bk, W 0V BBk AR I 3 B K 0. 12pg/mL R
4. 0pg/mL NHE +BHE M. SEE0HMIC,EAFE . 259 RF 1. Opg/mL, 3. 2ug/mL.
0. 8pg/mlL .12, 8ug/mL,{E MIC,, HIfB 5.4 315 8 Opg/mL.12. 8pg/mL. 6. 4pg/mL L & 50pg/
mL At . BiHEE Kt B, B AR/ MIC 24 4. Opg/ml, B MIC, #fi% 62. 5pg/mL,MIC,,
WRAE 250pg/mL L L.

MNERMAYH MIC BB GREROTLIEN . RrmEeEss, HEAYE MIC fEHXE S
Bafh. WERXN MIC EHE 0. 25pg/mL: MF KM MIC B4 0. 5pg/mL B E; B FHBER
MIC 8 K ZH K TF S0pg/mL; BRRA ANV ERN MIC BAHEREFEAN KT, B MIC
FEHH T 4~16pg/mL Hl 62. 5~>>250pg/mL. EARKE;MIARBEMHMIC TELHTFAT
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0. 1pg/mLAKF 0. 4pg/mL AR B, BRXFH/PF 0. 05pg/mL; tBEXMICEFHRHT
3. 2pg/mLEAL ;B R R K MIC ZH KT 50pg/mL , ik MM AE 6 MIC 53 A EF, JLEH 54
HF0.4~6.dpg/mL Z(H],

RINHMBHRBIEMMBHHAGE LS. WPATLUER A A hydrophila HEFEHBER
WA NFEEANSERNHSELBRE. B R 57.7%.53.8%: RV E A ERMEEHS
B R R 2 6k S RN . ok L BE AR ES T EAZE . B2ER S 25N
34.6%.34.6%.30.8%.

x4 HBBEEZSEHZIMENHANSBEBELE %5 SXGMMN Aercomonas hydrophila YRF

HEARER A NE WHEEFECE Sh%R LT3
WHEN MIC BEMMHLEH HHENMMIC BAENLA i z
(Zpgiml) (Zug/ml) 2 3 Sm
AP 12,5 100% 32 160% Z 2 NE
CM L& 19.25% 32 7.70% 3 > 32 Sm
: : ' ) ’ 3 2 Cp Ot
CIP 0.8 7. 69% 16 7.7%(NFX)+ s 3 Sa O Te
NF 3.2 34.6% 128 11.5% 4 z Nf Ot Te
4 3 CmSa§
OTC 4.0 34.6% 1.0 50, 0% i "
4 1 Cm Nf Sa
SM 25.6 53.8% 15 61.5% 4 1 NiSa Te
SA 25 57.69% 350 73.1% 6 2 Nf Ot Sa Sm Te
™ 3.2 30.8% 16 38.5% 7 ! Cm Nt Or Sa Sm Te

» NFX : Norfloxacin

RARFHNEFERBLERMEE. APTUFHRR A EANENEREAA —EHH
X# B pmEEER.

ME 5 T LAE 1,26 ¥k A. hydrophila GR BT HERBE BRGNS R 2 ~8 ## B
WEYR AR BRER. 7 16 R 6L.5%:2 %M S HAY. KZHF 1 BRI BEFAN A hy-
drophila A CM . NF OTC.SA.CM . TC, % BIZ59 L F L. 26 kAT RAF 2 5k A HH
Ly,

3 it
31 WRENHREE

MEHBAYNMEREY NSRS  ARENR T EERAFTR 5.

WAV BEARES, Vi AARERENNS . BRNEENARL B FERFRA
(Ansary %,1990) fHX 2 RAEE FAOMMNFEE. h THYDEEMA KRN HEHFEENRK
(Stoffregen %,1596), M HIMT AW R E ™4 W25 L0 0% B YR A M) ¥4 ¥ (Tsoumas
F. 1980 . MHAK LHEAGYNEHNERPE R T ZL2EARZLHAE BREY
ARHESRERAEAHE,

BEZREERARBRNERAAMRIERN MIC.EXNER AR LANGEE. FR
FEAMARE. ARREHRALKREN MICs, #17/ER RBEK ¢ MIC H B WEMIB 2 EE
W28 (Zhao %,1992) : H IR AFEMMB M MICHH#THRE MICHBASEET WS E:
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LAMNFESE S ZHEMASORER, B A E WA R MIC BB (Tsoumas %,1989) 471 £ Xk
FEHPHOR oA, AXFFRAMHERE(RZE DIRESEE X L6 E M (Tsoumas
. 1989),

MEATURL R EMENERELNER FEFEHNUN, BNA—-E£5. AKA
BEMEMMAR LA FRER GMMREK, N FURER BN N MWE WX T i
ReGPNMHE, XBERIVERMARHOACHEESFFERKN.

32 REGXAFREMBARIEZ N

HMNRBRE 26 BREFKSPRENTERLAYHEAAWANE. HME BB RER A hydrophila
HRRAYRA T AP (Ansary % 1992), XR—FEAMA . Bt ERXREGWIHIT A hy-
drophila 5| EMEMELNEN. FEF L. WIAAEFTREBERY A. hydrophila T B B H
&

B BEFTEREOWEESN, A hydrophila ZWEKEB A 3 Frm £565id, b 3T @ik &
BEX UFARENHEAHEKREL ZTHSXIAGYEREERREF X,

MEMRNERE AEAKKRFAENLEHGAR LR, X5 Ansary F(1992)# Son
FUODMERAHAYUZLE AT SHOAERPPREALEE R, XIS REEHRRE.FEY
FRURZHONAREAFFER., FIEHERA, F—EK A RER A HH T 40 E Tk,
AWM MR NEAEELRREFHENRENFTEHREAY B A hydrophila 31 T {18
HREAL, M AE 1L 5SURM 7. 70% (KA 5D, R ZAN XA AR S A WMEH,. B
WX R 2 R E NIRRT H TG A. hydrophila BIRAERK .

MU EAXFRERAAORGRETUEL, BMFEZRAAVCHIT ABRNHEE ., LTRL
ERETE B ETFTEAFREH —ANAEAY, URAXEEY. REEMEEAYTHERRE
—RAFRYFMARRNEY, NERRBNERE, A hydrophila P RE 7. 70% B B # % FK
BARAYEFETRANE, X—ZR5EHEREIE . Enrofloxacin M ¥ 2 (Sarafloxacin)
X A. salmonicida #) MIC,, 2+ % B 4 0. Odpg/mL F1 0. 02pg/mL (Inglis Z,19091); R H P B
(ciprofloxacin),%ﬁ.tb&(norfloxacin)ij E.tarda M V. anguillarum W) MIC;, 51 914 0. 125ug/
mL.0. 1pg/mL # 0. 1pg/mL 0. 2ug/mL (Nakano %,1989), MRNAKBZRHEE N - AADE
X A. hydrophila B MIC, 3y 0. 025pg/mL . MIC, MK . XL RN T RKEHBAAGYAEK™
PR ERRTFEINEERYIER.
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