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Bl 4 | TERERSEATUHRAREHNY
FULEEERAM), EXHBE(AMP), RER(CM), &
& ¥ (Chlortetracycline), TR E 5 B ¥ ( Colistin sulphate), 3
H13B ¥ (Doxycycline), Bi% ¥ B (Enrofloxacin), % &8 ( Nor-
floxacin), T8 K (EM}, %, 7 ¥ ( Flumequine ), 1 I ¥ FF
(NF), B ¥ (Josamycin) , W H B K (Lincomycin), %
BB Miloxacin}, 285 BE (NA), Bk Pl B RBE ( Nifurprazine), 1%
R (OA), IFR(TC), LB (OTC), WEM(PA)YL, #E
FE#4 (Sodium novobiocin), WTEE % (Spiramycin), EKZY
#(SA), = B 8% H % 5 (TMP), Sodium nifursytenate,
Alkyltrimethylamonium, Flotfenicol, Kitasamysin & Ormeto-
prim %, H £ N R Afkig HVFr], M AE A

Wi B : 2001 - 02 - 15.

E6E : P EBEH AW ES £ AR R A (2001 -
2003).
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HyZ5Sp 3R, T B S m A i em Birsi . #im
HEHESMABETE TRAMNE M (ay), EFRIFHT
B EEFNITAY ; W] K F W & (yellowtail) FIZ5 4 A5 10 #, H
x|, ShR i MR TR 2 R R £ T R IR #
%%[l]D
1.2 ERANRRMAAE

YUR 254 L L0 T BR A K A R B a4, RAEAED),
L gs] mied gk0) Skagleiss g ukox ok EE K REEK
FREA S, B AR RARD, R B EERR
RMITBEAATY, U R fE R nl L R . B
WHARL AR, AR RN ERTERRRRA 2R
0N £ 15 T IR Y B A EE S AR 2 R,
1.3 SRR

LR R4 A 16 RIAE R A R, (B AR 2
FRFAFRAEAEREREERY, THE BE2RAES
(G B E 5 R I MRS A L AE, T4 2 R
HEE (G BN STE TR R P SRR FE S A0 R R
R, BESNT SRR T RARD, 3 T RS
el bhir . XT3 A 508 (RPE HAE ) Bt M ( el
FRE S AR A RS A AN R R PR R, RAEER
RO HR sl 2H AR P S B AR MK, B A B, K
SEBVFLFERRFAANE EFRENAE 20 #, K
eh, R K S B BB ( Aeromonas hydrophila ), TRk <028 M B
(Aeromonas salmenicida ) B T 48 { Renibacterium salmoni-
narum ) BB E WL RE ( Eduardsiella tarda ) 2R MWEK
Bi( Edwardsietla ictaluri) JRH ( Vibrio spp. ). A H EHT 8
B Pasteurella piscicida ) 2L B AEEE MAESEER B ( non-hemolytic
Streptococcus sp. YEEIRFEEBE( Yersinia ruckeri ) 5 1
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aﬂguz‘liammm] hE HEY V. anguillarum 21 E. tar-
da"¥1 P piscicide "V SN B S, TTAERB R FHEMEE S
BrfEfaR KRR 6],

2 BAFNERIHEE
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o, 20 {4 80 A RAN, HEAY Y A ks KD
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KBRS AR AR, M R E SRR
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TR IR R R RAC T ], IR kB, 31K —RF)
TR BRI,
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FIAEH 2 5, mAE 2 AR LB ( FAE R A
e

FRP AR S v A W 24 B TT REFE R & R 5
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W2, L BEH, ORI R 5 R AT AR i 2
Bk, B2, Clark 321 58 A RIS (RIEMR A AR
K E BB ARLIB) B ELINHE ( Vibrio cholerae Ol El Tor. ),
T R V] R SRS IR A S BRL,
KR E TR AT E 7 E W2 e 4t
Ry A 5 (TR —

i e e R R g vl ring ok AT I E o T
HER. MTHAEEMARBEEHWE AR, WM B
FERRETE 1 M EEE B (Gene pool), BEEWTT A HIRE BT
WS IETF, DR R TH AR EFR . 2
HE B E S DNA, R, W B E A (S) LR TS
H$EMRAHR, B2 AT 3A TR, sl APk
BRFHRET. FERAERETERERET T840k
R, LR TR SM A RAHER2, EF R
itk BRRE AR PR, HAFEAESREER

W, PR S ERA AT B SR B AR R, X
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HURLRE T WA M, X FI18F (Rifarmpicin), JK
B SR LR T2 e (2T,

MEpadk N SN —EWEAR, LT HIHE
B P TR RA EEY, B SIS 2 M sk R
WBIRZS Tk, ok % B BORL £ 5 20k el e TR B B
X B IR (quinolone ) S 2 DUTE, T ks L AR A0:
WREREGREES mE, SiERASYERE M ASE
FLH HEA L, BAED S i WG R o i P ik
Bk, HAH AL saimonicida BITFFHEE, COESER I 41
PR R B B S, T o SR A o AT B B (OMIP) Y
MR, X RS R A X R B A
¥, B TR SR AM, AP, CM. TC. OTC S##1#:28,
H) R, MR - B R S Yk ] SRR R AR TR 2
BREEHIE, XMEEENNAETRES —HEENR, B
DINA {275 8 (2K B % B8 ) (DNA gyrase) B i 001, b 4,
RuzEM L, aFLBEWAENAGEDIIRR
( Salmoneila typhimurium )V SRR LR EFHRE MR
L, MEEEEE A EEEEEAFTERRLEAY
E 4 LT P ki
2.3 sRRHEiRE

WEREMAEY RSP EREES 2 HoriE &
iR, PR RERENS A, R EEN
HEERA, HEARRESY CREGHAHERED), &
FEMw A RN, B E27ERE ity B el s FraE sy
FrAEZeR V7, T FINE A0 B R R M B R R LB AT R
RSN SRR, Bl e R A B EE W R
EniREESATEH. FE. RKEREERARE
PO R0 5 B AR I B Y B TR B R MIC
(Minitnum Inhibitory Conceniration), BB # MIC R EF
EWSGEMMERE, EREREMRERREER, —
FiE R AT RS B A MIC #7231, RIGEHF
MIC ¥ BB A BB E; F 28 RE TR ER
BHY MIC LT iR, MIC H B FHE & i 458 L
GG E AN, EEHEWAEH MICR
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HA BMEREEEHFEROUERETRT SH
BEAMMTHARA AL, B ERAMHANTER A,
bhaydrophila. A. salmonicida . P. piscicida . E. tarda. E. ic-
taluri. V. anguillarum - Pseudomonas sp. [10~16] £k B 4 1t

TR T 2 bR b R A B R R R A AR, T E A
LA B 254 (B SA.TC.CM. KM, NA,OA S)#
T LT 25 B R 323599 ai i SR IR T S B T 4
PR Wk, MBI T RS ER D SREE, &
1 B T a3 R a0 & W 2hi B,

%1 BAMEEGTERERE
Table 1 Antibiotic sensitive patterns of fish pathogens

HEE
L] 1 2-3 45 6~7 8~ erenee
P. piscicida
(1981~ 1983) n = 281 19 7 25 118 41 0 [35]
E. tardz
(1972~ 1984) = 168 2 43 40 49 4 0 [37]
E.tarda
(1983~ 1984) = 186 n 12 87 53 0 0 (13}
Abyedrophila = =34 0 0 8 16 9 1 [15]
Absdrophila n =26 2 5 16 2 1 0 [16]
V. anguiilarum
(1981~ 1983) n =139 2 6 58 % 27 10 [38]
V. anguillarum
{1981~1983)x =114 1 7 8 7 2 19 [34]
A . salmonicida
(1979~ 1981) n = 120 3 50 36 1 7 0 [39)
4 WERE E- o 2

KPR E b TR R RS S, SRR R AL
FESHT FRERRA L E, AMARBERFTRD
HEE TR, E N AT R R SR EHT A T RBRA
RS, B, 7645 - BRI Py A e SR p b B e 1
FRAEAEIATT . 2R, b 20 MR 0 FY e i 26 R
RS, SHNRe T EEN SEEHEER
R 2RO AR AR T R MR AR
(RFLWIBE 2R RERA AR ESE
BEGHE A 258 A (T H 28R E 5 T PR B0 S 2K P e
R, B%, BRuX RS, 20005 T AR (1)
IR AR E TR, FRERN RTINS, SRR
F PR B R BRI B, R BRI N BR 4
HHENE s (2) R mrBRes IR B AR e T i A 25 R0A R,
LIRCBRHAE TR R 254 AR, B R BT A (3)
B EEE, ER MBI SRS AR, W FiY
BRI AIR A (4) SR R R R ZOLA, SR IR
PG HE AR, TR R, R E
# DITRER A TR IERT R EE T ER., §2, #i1
EATE YL R MW, RATEAENER
2, b il H, T 9RO 2% BT SR R 18 R 2 B
fEERRLEE .
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Antibacterial drugs used in aquaculture and
drug resistance of fish bacterial pathogens

LI Ai-hua
(Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072, China)

Abstract: The use of antibacterial agents is a key tneasure in the prevention and treatment of diseases in aquaculture animals. But an-
tibacterial agents have potential hazards and can produce various kinds of side effects in aguatic environment if they are used irrational-
ly, such as drug resistance, unacceptable drug residues in marketable fish and environment. In order to provide some scientific basis
for the rational use of antibacterial agents, the following topics are discussed: the history and present status of antibiotic medicines
used in aguaculture, the side effects and indication of the medicines, the situation of resistance and the resource of the resistance, the
mechanism of resistance, the criterion for determination of resistant bacterial strains, as well as the prospect for further study in this
field.

Keywords: fish pathogenic bacteria; antibacterial drug; antibiotic resistance

fFEEE
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Table 3 Intake rate of experimental dieis
| B RS #ak/g HWaR/% HHEAR
Group Feeding stimulant Intake volune Intake rate Relative intake rate
1 ¥R Control 73.0+1.0° 57.9+1.2° 100
2 A 90.5+5,0¢ 71.8+4.08 124
3 Ay + BIEWE A, + Betaine 77.242.2b 61.3+1.7" 106
4 Ax 84.414.4 67.0+3.5° 116
5 Ag + SR A, + Betaine 76.9+1.9 61.0+1.5" 105

AR + PIERR + 1EM + IR Gly+ Ala+ His+ Args A,—H4BE + PREES + SR M Gly + Ala + Val. B AR ERAE
FRHERERRE(P<0.05). Values with different superscripts in the same columns show significant difference.

TR E IR TR R I R P E A B B R R 2 AT S ST A A9 R DR I,
BHE
200242 H
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