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Effects of brackish water and seawater on in vitro efficacy of
antibacterial drugs used in aquaculture
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Abstract: The effect of artificial seawater, brackish water and 0.85% NaCl solution on in vitro antibacterial
efficacy of 6 most common antimicrobials in China, including Ciprofloxacin (CIP), tetracycline (TC),
oxytetracycline (OTC), chloramphenicol (CP), sulfamethoxazole (SA) and furazolidone (NF), against two
bacteria from fish, Aeromonas hydrophila and Vibrio fluvialis were investigated. The results indicated that the in
vitro activity of almost all of the drugs tested, particularly OTC, was significantly influenced by seawater. A
similar negative effect was observed on OTC, TC and SA by brackish water; The effect on the antibacterial
efficacy by physiological saline varied with drugs or bacteria. No change in efficacy of NF against the two
pathogens was demonstrated with 3 different assay media in this study. In addition, the complex of quinolonc atwi
bivalent cation in seawater or brackish water was speculated not stable, quinolone can be released into media
when diluted with water without bivalent cation.
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8k Al oxolinic acid, flumequine, sarafloxacin 2 £A4 & Fhl1,

KRB ASRAKFEE RMES, MREERFR KRB HE HE, X T ELEYRYE
THEAGHE, MERY LR, EnRHEYZ N AR FRRmEER ) NRRXEY R
HZ_HEETFHEERRST, B, AXEK ERANELYEROERRIFTALES, RE
DR BIFIREL X 80 B 25 W 7E Y8 K SR BR K R - T A ok IR X | R O R 5 LT B B
REBEFLE, ARV ENEZUREFHANBARELGY IR, TSR 2 BT B #E
PERRZ I , DU D& 2R 3 78 b 3R /K B o 4R LR 4

1 ARSI

1.1 LR

LK B MR - B K S B M TS (Aeromonas hydrophila) XS91 — 4 — 1 FIR I ( Vibrio fluvialis) 91 - 24 -3 ¥
RA LI FARAF R B, K 7 fa 26 40 B MO R R 107, SR 2 x YT #5535 2£(0.5%NaCl) B 35 o

FEUK:RAUREEET S EE, &E N 2~3,pH8.1~8.3,0.45um T B,

AWK AR R( LS X R E G KT ERE )RR TR, EN 2.5%,0.45um T EE
B ,pH 6.8~7.0,

REAY . FAVE LBE UKRE AEE e P ERER,

1.2 ZEREFITEFTE

BB AR MR, ERARF BN EHRCER, R, 20 ARk A8
7K G BUK A L KK P P Y 2 B H AR SOpg - mL~ ' BB AR, 0. 45um AR B, EER THE 2h,
REEACRFEHO ARAR).

HIRB T PEHIT. B, URRY B ARRN G, B K A B K F8 K 3 R 70 B 4 3R
U B XA A B K A K 3 I8 A AT 3 XA R, BT RECHI 25 B R R b B 41 2
MREEKR W, A5, UARKEHARYVE EBE . UHRE LBF i LBz, RS
K VA B ER K A KA A M E R AT, R A B DU R (R 96 FLAR) P I @ B 2 ik
A4 25 I3 74 %K & (Mlinimal inhibitory concentration, MIC) ,

2GR

2.1 EHABYHMBRNARYE MIC KW,

K 3 AR H TS 3 HARN BRBHTTRNRAE, ER0E 1. TUEL, BRUER
7K A FEER K R K BT ) 8 24 VZE LA 2R AR K 4 O A SR B T 00 48 B K S B R B B MIC AR E — b3
A, B BB, UARIE BRI WA WER —FRBRN RABRFFEERLHE T4, M H 3 FHA R
MARERRI, AT 1 R LUE S, DA NERE 04 FRIER,3 Mk R R Y B X E
IMEH MIC —3,#4 0.0061pg-mL ™15 DA A= B3 KA AR, 3 My s BBl nd 2 iR R B 1Y
MIC A& K&, L2 UBKEH MY KSR REA BB W, MmN zLLEgwm, L
HKAE ST IR, 3 FRECHI 7 B I 45 RABR BT . X w8 /K <, B Y B R0 T 9 B B9 MIC 43 B 29.0.0488 ~
0.0976pg-mL "' 0.0122 ~ 0.0244pg-mL "', FZHHR,3 MEFEK P>0.05, 2R A8E,

2.2 MIC W€ B4 J52 %ok 245 470 B8 0 1 B9 B2 Wi

R2BRATHK FEAKO0.85% KKt 6 Frik AP RERNERRKS R, 8l 5% Bk
NIRRT R GG R LR, NPT LRI R BT R R2E Bk 3R V0 B 8 0 A 38 b K AT i
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ARYEMAIREMN MIC AR 415, TXEKS &1 ERSWOBRHHFEDENHIROEE
BN O WA R BT W, AT X R W A Tab.1 Effect of disolvent on inkiitory activiey

B AP NG ER - IR YR U K (2 of ciprofloxacin against 2 fish bacterial pathogens
FIRW R A8 E MBS Renmes L BEARKEGe )
i9 MIC 43 51 f10.0122ug - mL "' 1 0.0061 g - mL.~' MEHNRE i HASHIE AN
EFHH 0.0976pg - mL~'F1 0.0244g - mL "', 53 5 F+ ik 0.0122  0.0061
BT S8EM4E, XRHARNBKEITEEE M FEK 0.85% iy A E#h Ak 0.0488  0.0061
WA AR, T ERRREN MR T (4 IR 2.5%MWK  0.0061  0.0061
A ERE LYWL RBE —EXW, AE HiEA 0012  0.04
ESRAYEERBM, BAKFEBKSEABEL ) gamm  0.85%8%EmIA 0.0122  0.044
o, A PUMIKE A MIC TRET 1A% AR sk ok 0044 0.0044
fE MIC U5 R4 BBt , MIC fEA R T 2~ 4 f5. £ SN 2.SHEMA 0.0 0.044

FEX 0.85% B A B K MR R WM E KR EA
5 e SR % B I 28O A 5 T 2 UK A K B AT I
AR FEMR | £, B AR E E 8 MIC ¥4
Sk 3.125pg-mL' EA K 6.25ug-mL~ ", A
7kt + 2 K HE RS DB R AL T ok Fdg okt + B R A2 RO w8 3, F K R e SR
KERE, HEH-HEEFSLBERERE W, 5 HRE R IEAHX, XMUFRNOEEAR, BERK
£E MIC 12 ik A &, LB E N RAAK B MIC B 0.78ug mL 1 1.56pg-mL~ ' E A 3] 6.25ug-
mL~ L, RIABET 8 EM 45 U AERBAR, L BERMARTRE 32~ 16 5, WK AR E M
WHE B MIC EFHH4 25.0pg-mL =", 5 BR 1 1 BRMBE FIHE R RIATE A o AR B E/K ST B B B 2 5 Wi mse 490 ]
K S B AR R — B, A8 X KB B MIC A 8 WA 5 2 g K F6 sK AT {3 5 ik R B R R G
TR 2~ 4 £, DAAEERER/K 2 BK B K A A iR 06 A J5T 0 ok e ek i £ MIIC Y0 B2 i, 138 B 76 2 B
K KPFERSERKPHERASREER.

22 Mk CERUKIEREK 6 HABMBGRIEBROKE

Tab.2 Effect of seawater, brackish water and physiological saline on
antibacterial activity of 6 antibacterials drug against 2 fish bacteria

K 0.0976 0.0244
K 0.85% My FEL K 0.0976 0.0122
HEH2.5%89%K 0.0488 0.0244

! BB (pg-mL ") AL B (pg-ml™")
T B AR ©e —— BRI WRE ug
WE R R K ARE W Wi B9 A B KK HRE WM
RIBAK 0.0122 0.0061 Bk 0.1953 0.3906
HHER K 0.0122 0.0244 A b K 0.1953 0.1953
BRAVE ABR
A K 0.0122 0.0061 Ak 0.1953 0.3906
B K 0.0976 0.0244 i 8 0.7813 0.7813
K 3.125 3.125 &K 0.780 1.560
A A ER K 1.560 1.560 ARk 0.780 0.780
(UBZS 3 +EBX
* J@K 6.250 6.250 B 6.250 6.250
B oK 6.250 6.250 B oK ©25.00 25.00
K 0.078 3.125 7&K 78.125 78.125
A K 0.078 3.125 AR K 156.25 78.125
1k I 145 T4 B P A R T
K 0.039 3.125 LK 312.5 312.50
B K 0.078 3.125 1 312.50 156.25
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3 Wit

EEY b, AR HE 7R m R YRR E, R, % T MK 02 gk 5t
YRR LEMARLRE, BX—FRMTFAKZHYRENEAEEEL, NERBFR
LERE ERIE N RE RE R DR ZYF A [F) AR B 3 32 8 7K 52 Bk 0 2w, Bk i sk R 3
bho HHEAMNF LAY BEARBREEEFFERMEM, Bames £t 3718 ,3% i NaCl 3 7]
BRI AK YR T ¥, 18 Valisena 2510 Nanavaty el B B R Nat K* H A B EHN, Blaser
0 Luthy 2 & Smith 2520 i iR B39 R B0, M PR TP B4 i TR A MIC FH 5 4 4%, X 5 A B % R
FIIL o B2 BRK 0 7K X B P 2 S B 25 3 i 45 R 5 Mo Rl A0 A 2 A1) Al A1 4 SR o
500 50mM MgClL i K R B, BAL 2589 MIC A b, ARG RUHER, KR X A5 &
MM AL SZEYERA X, MTHSHE AR, RTERBUKSGEKXTEEE VU F 0k w2550
o, B K REEFENRE,

ARBHERER, REEAXGREE EW, VERR A RHERAE, AT EN NN 8
o, [T, % F P ARE K R0 K L ) A9 245, 7E DA ZR A OK A BRI SE MIC B BT 18 45 SR A, X I B 45
B TrSHRAYENSG S, RATREMESORE S, BEXMHERNETH, — BAERBK
BRE ARV EBNESREZBHEEHEEERES, XKEREE S,

MERERZ Y AN B AR E Y ARy BOr AT, MR LR NGES - FEENEEENE
B FRETY, EFNAETEREEREAGYHIE, —RANTERXREY S M2+ &
C2* TR TEEY, B THYIEMM P I RIUK DNA & ALH 3 H 121 in A EDTA 1R 8 ik % ix
FMES. (XTI REHF AR B T XM E S Y KK LABOUR 88 E 1 40 05 40 M 51 B FL 3B & 5 38 3 (porin
channels) %, —MAEFHLASBEFFHAEEO THE - T EAERES T5NEE T, 05
Mg H KK LIPS SRIRBERE MM B A SR 5 —H 1, of G2 X e 3% B 5 F/F FI¥E 12 DNA f# 5E B 2 18]
RMEAERAEEE R, mE M HAANE SEERERZE, WREEERZHEEm02,
FRB L RER, EIEEHS M B TES YA R ARE, TR — Rl 3% 56,

X S 5 513 BA 7 M K % AR e KOS R P B 25 B, B R K R X 25 M 25 AR W X K
FBRBERREAZXEKEEMLMNEY, BN AL IFBIET R M AT HURE & B 8URHE , X
FhRZ WA Xt T i R ST RCAT RERE A AR K, (B Frh B U A N T/ AT & . b, E T BRERE
WL B R AR B, EREMER D, EBBKNEZRKEFAMEE ANRRA R, R, AE
RIS RATH, N THEEY , XHHARESEARRNER,

B, A IXRWE MIC B , A FEHB K BKMBRARERARBEEN 14, XEHTHTN
HAEKREEE THRKE, EEMEAEKERER W HEE K LT, IR 68K B K AaERE
BRI E W RETE B AE
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