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RE: AN ANEARAFLENGARXEL MEARINFTER Y & LB 22X H
WHEFEL, RO HERIF A NE B EER GG R E, §EERNT EFH S HNH
EREBEAFARMNEMAFHIER . KT AMH 0B & KFREFEINE Bkt
M RRREREENER, TAEERELNE TR LERA B E LA HN(AE
FAEFR )N GURM; FIHPCRY & A0 M T 3 2o 8 Mk b BE i B2 00 4 R 25 2L fn B 4
FHEEEN, BREIHEEESMR. cmlA. pexA. fexA. fexBFuoptrd, UL K Intl.
SXTARISCR1¥ & T H A EH,; FHFARIMIFEMAAANTIAERE. ARLEE RA
WHE R EMIC)H Zvw , FIA 22 g #0840 41K I & 2 Al An N § 2E ot o5 e B (N-methyl-
2-pyrrolidone, NMP). #|frF (reserpine). # # & 4 * JF (carbonyl cyanide m-chlorophenyl
hydrazone, CCCP)#1 K i & B -5 & B -B 2 Bt X (Phe-Arg-B-naphthylamide, PABN)4F 4h HE
FNFAMMENABEZAKLEEZAOMICHES ZHHEIN. BlFELINE(144%k). FENE
(A7#) %% RIMEGK). AN ECH)IAIKARRE RURINFTEREERNERE
T, RAREWHEKION. AERWHERI . IBRAXEERERNFTE K+,
Bt e B 2 40 HE % 2L B floRAY H & 5 100%, T cmIABy 4> H AN 17.1%, H 44 R A&
HH kel A& FHREEML. SXTAISCRIM 4 H 45 #46.3% (19/41). 46.3%
(19/41)#163.4% (26/41), A1FRINE +, & mNMP. F|if-F. CCCPRPABNE, 2%l F
Ok 2k 10FRAn2tR N A A B A ME; 28 8 k. k. 15HA3%KINE A &
KRENHEMMEE. R LW, CCCPHEIIET UIEN R E T BB LG Ym0 E
By Sh HE T 30 A o

KB NE,; BAAEAAY,; WA, SR, EoT

hESES:Q935; S917.1

IER (Vibrio sp.)ii 5 |1 7K F7 58 40 B 53
B EEAR IR Z —, B 29K IR 5 K
JEM EZSEHFNR . IR 6T 8 5 R BT
B 259, PR B A 0B 25 1 9 O R R fi
HI, 9 DL R 25 W) i 24 1) A SRR H 1 i IR
B 8 BB 7K 7 Bl 4 37 B A A 36 AR 2 4 Y T

Y #s BEA: 2017-01-21 EEIAHEA: 2017-05-09

ERFRERRD: A

TSR . BEEEEZE (amphenicols) 25 W) jE— 2K i
LAY, WAEAER . ®OAEE M H
F; AHBRNEEMHEREHCBEEN, ®
e 75 R BN R 2R 2 R o A 0 K 57
FHUTR S 24 o Tk i B 28 245 40 ) RO A 1] =2 3
K 5 B IR IR T B i 245 2R B AR T, W/ N GRTRR

BRI« o [ KR 5 B AR R AL 4% 3 (2013A0603, 2017HY-ZD1006): b s 1 BB M A 5 o2 30 H [0 4 R 3

(2014)53-45]
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XI5 4]3E T2012—20134F . 2014—20154F
VL5 5 b B 3 B IR X SRR JE 2 I T 2 R
B4 12.1%F128.9%

20 TR 6T 245 W Y 3 B A HEVE T A i 24
PRI BIRAR, A A TE Y 2 R R AL S HE R
A AN R E AL . 2 25 SR
M IE Tz, AT LA HE R B 4540 A [8) /Y 5 T
4, WFECmIASMEEH . MexAB-OprM#h
A, TR 22 IR M T 24 M Tk 4
PERI®, i 4 0 Ik i 1 255 245 40 Sk 52 B 1A
fFEfloR . cmIA . fexA. fexBFlpexASEY, X L4k
HER LN 58S T3 UG . B, I
5% K B ANHE SR BE A floR FllemI A, SR TiT, 4b
I 2 400 0 700 7T ARG A0 X B 25 W 2, 1]
AN, AP A HE SR A0 ) 50 08 96 2B A R K
¥T W (Escherichia coli) I PT B 16 MEIG R 4457, A
FI Il I = R B AT 1R (Acinetobacter baumannii)
XF A EE R MMICHH B 2 J5UE Ry 174", [ AT, b
R UL A1 52 400 15 550 % I TR Pk i P SIS 24 0 i 245
S B B SE I E . AN 20 AR TR i K SR A A
SRR TR 24 1 s D0 A o e rp R A T — X U e
AR U I R R, A IE AN X L R e
AT AR TR R A A T P 5 28 24 ) T 245 3 A A
PR AL A 5, DA S48 s A0 HEAE A 5 09 907 I
JHie W24 24 ) 7 A T 25 AL B O HLl O HEBOR
[Fi) 471 H 252 40 o) 70 300 2 S TR T e e 245 245 0 T 245 1)
ROR, K77 IR 5 R P B A B 6 R I
M2 25yt 24 4 By 1 3R A — e RO BB AR AR
LR
L1 EHREKIR

41 X TR JE 25 AR AR ) IR Ry A S
T2014—20154F N L0 1AL ¥ R ANV 95 2%
b FB T A S AN o B A, 30 g i
W (V. alginolyticus) 1 TRk . B 1IN (V. parahae-
molyticus)14kk . W& 4E [CINEH (V. harveyi)8tk FA
I (V. vulnificus)2bk o 258505256 o 42 TR bR R i 14
75 B (E. coli)ATCC259220 [ 35 [E #7515 55 4 {4
L
1.2 EFZERF

TCBSK; F= 3 . R M IR K 5 R 7 (TSB) A
2216E[E AR K% 352 3L 400 A 5 5 1 HAE Y B AR A B
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/5], PremixEx Taq™(Version 2.0 plus dye), DNA
Maker DL2000 . 5[ HIA T4 T A4 TR (L
A A PR\ 5 Wizard3E K 2 DN A 261k 12 5
BT M AL E M HARAIRA T . 256
S5 i B TR 24 W A o o SR R R EUOR JE 5
T 24 A W R BT o A HE S A R R
FL M 43¢ Bl (N-methyl-2-pyrrolidone, NMP). ) Ifil
- (reserpine) . ¥ Jik & S A i (carbonyl cyanide m-
chlorophenyl hydrazone, CCCP)HI7 N 2 R K &
PR -RZ5 Ik e (Phe-Arg-B-naphthylamide, PAPN)I4F
Sigma/s Fl o

1.3 SEINER

fE IR B 7546, MIR-254, H A Sanyo; fHIR
PL K, SHKE5000-8CE, £ [E Thermo; PCRAY,
Mastercycler pro, 18 [E Eppendorf; HL¥K{¥, DYY-
7C, dbmios—A0AR s BERRURAL, G05-7500,
%% E BIO-RAD; HfE/tGE 1, ND5000;
WA, 72 E Eppendorf,

1.4 SLIWHE

# % DNA ¢4 32 I EXWHET, FR
7T -80 °CHYIN A X2 T TCBSHEAE -4, 28 °C
i F216~24 h, #RJ5 Pk BN BE P05 75 $5 FP T2 mL
FITSBIA 7 (L BE25)H, 28 °CHEIR 1200 r/mindfz
P Hi3R16~18 h, B mLIE & F 2.0 12 000
r/min0>2 min, WHERK, ZBWizard"HHF 4
DNAZf Ak 155 65 19 45 4E 150 B 4 BFUPCRA AR DNA
IR i 43 66 BE T F D 3 TR 41 DN AV JE
=20 °CPRAFR

2 W BB R R A 5 K H CLSTHE ik
F14) B R 4 R 12 O T A2 I R R A P 2 e R
254 (R85 R PR JE ) Y UM, DL AT T
ATCC 259224F 1y ¥ B Mk o B> TR A il 241
11, 3R E R, 4R RAEhriES
FCLSI, # &R A 245 50 5 3 253
B8 <8 pg/mL., 16 ug/mLAl =32 pg/mL; e
AU A I 24 4 2 BT A0 R <2 pg/mL
4 pug/mLF1 =8 pg/mL,

Bk J B3 2K 91 HE R At 25 3K ) Ao 2B A )
FIFHPCRY™ 3% ) J7 i K I T 527 1 181 ik Hh 6 S0 HE
FIHHEWE R, WHEAoR" " emlAU
pexA' | fexAM' | fexBM HloptrAM, DI R 1Z8E A
F-Int1™ | 4B LA T SXT TR IE A 7 51 3t
[F X ISCR1V, PCREIM MY #5515 % ik ¢
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Wk IR R R AR TR TR () AT BR
ISRV, 0T 25 R AE GenBankBUH I i R AT
BlastH XJ 4387 -

SFHER A A A BB RAFEE R RREF
MICF, 7 ) ] & S i MBS 5% JE 9 B A1
HE Z 00 440 500 6 A7, 0 YRR Ik g e B L ) o
S B U R IR R TN R RS A TR - PR Ik
LU B3O 100, 40, SFIT100 pg/mL, 4% 5 HE
S5 A1 T 3R R B kg AR S 5 3 2 0o S A T U A
G, HAWE TS G Y USRI )

2 4

21 MEHYHEMKEER

A R, AVREUR T IR AR R
H, 2R IIMICE, A F A, HA39%k R 25
W A IRINE T S HR, 238 T4, 7k
XA RBUR . TEAIRRZ IR B, LRI [R)
sk 2 B X G B R N RUOR JE TR 24 (R 1)

®1 AKINENSEEZMERRCENMICESH

Tab. 1 MIC distribution of 41 Vibiro isolates to

chloramphenicol and florfenicol i

F2 AKRIMENHREEGNER
Tab.2 The detection results of efflux pump genes in

41 Vibrio isolates

I G HESE R BRI L T bk A

Vibrio sp. efflux pump genes dectected
B 1 S R floR (14) cmiA (3)
V. parahaemolyticus (14)
RN SloR (17) cml A (3)
V. alginolyticus (17)
e 4 IR IR floR (8) cmlA (1)
V. harveyi (8)
BB floR (2)

V. vulnificus (2)

A FES R N E RS, TR
Notes: the number in parentheses indicates the number of bacterial
strains, the same below

®3 AKINEESFRMNER
Tab.3 Integrons detected of 41 Vibrio isolates

EIV] BATRHERE

Vibrio sp. number of isolates of integron dectected
BRI IR Intl (5) SXT (4) ISCRI (8)
V. parahaemolyticus (14)
TN Intl (11) SXT (8) ISCRI1 (13)
V. alginolyticus (17)
I 24t PRI R Int1 (3) SXT (6) ISCR1 (4)
V. harveyi (8)
BB Int1 (0) SXT (1) ISCR1 (1)

V. vulnificus (2)

Gz MIC{H/(ug/mL) MIC value

antimicrobial agents 4 8 16 32 64 128

y

(#JE*% florfenicol 2 3 4 10 16 6

S B &K chloramphenicol 2 5 23 6 3 2

2.2 EARREZEMZAEFMENER

T ¥ Pt 2JS Tt 245 4 5C A/ -HE 2 56 DA ) A i 2%
SR, TEATRE AR JE % AR BRI A T )
floR., cmIAFERH, TipexA. fexA. fexBFloptrAt:)
R RIM(FE2), HMBEFEEMNRE, 418200
IR floRPAYE , Kt R 8 100%, 1T eml ARG
AL 17.1%(T/41).

23 BETHRMNER

TE 4 TRk Bk Jie 1 288 25 W) IO ik v, SR 4G
) S 12K A T Int LR E 198k, S4B 9%
A FSXTH R 198K, & 1A A )7 51 L [\ X
ISCRITA FR268K (23). M, FIB&A3F% 5
TH SRR IR E ORK , Ine L RISXTHHME A 9K 10%%
IntVFIISCR1FHE (IR 188k, SXTHIISCRI1FH M
A SI TR 1285 o

2.4 SMNHEESR MBI X B AR S 2K A5 I MICIE AY

AU

AEFMICIE 4 T 1k FENMP ., A I |
CCCPHIPABNIA/EH T, 41RINE 251 A
OFk . THE. 258K FNORE IR 1 S B 2 MICTH R I%
(F4), TEAMMHFFOERAT, MEEAER
MICTH Y FRELI2ME A . 4, CCCPHIPABN
43 A 61K FN 24K BT 1) 51 B R MICHH BRI 445
] I SF- A1 CCCP43 ) 4 2Bk A1 44k 9K 5 1) R 8 R
MICTH F# AL 8%

A RFEMICIE 4 T AL TENMP . Fil 1L
V. CCCPFIPABNAEHIT , 41k 5N 73 5 A

=4 SMHERINEIF RN E B BB EMICER S
Tab. 4 Effects of efflux pump inhibitors on MICs of

chloramphenicol in 41 Vibrio isolates

MIC F P& 5%t FEFEEUFE  number of isolates
folds of MIC ﬂgumlqz
decrease NMP . ccce PABN
reserpine
0 32 34 16 32
2 9 5 15 7
4 0 0 6 2
8 0 2 4 0

http://www.scxuebao.cn
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x5 MERMEFINARIIEN AL RS
MIC{E i § 1
Tab.5 Effects of efflux pump inhibitors on MICs of

florfenicol in 41 Vibrio isolates

MIC F A 4 FEHEEUFE  number of isolates
folds of MIC 7FIJJI|1%Z
decrease NMP . CCCp PABN
reserpine
0 27 26 16 19
2 13 14 10 19
4 1 1 2 2
8 0 0 2 1
16 0 0 2 0
32 0 0 5 0
64 0 0 1 0
128 0 0 3 0

148k . 168K . 258k F220k 9K B 19 A8 e % MICTH
FEAR(ES)o FEAFMIMHIRIMIERT, MEAER
MICTH B TR LIRS R o EHAR TR, SME
S 77 CCCPAE I TR LA e 5 MICAH (14 e i
JEE T Bl A K (8~1284%) 0

SHER I H A A IRE R EFEE AR RH
it 2 Pk B R Y B o) FE AT A HE S B0 ) 5
H, CCCPYERIMUCR e i 2, e W] o Hb R Ik oI
PR U R0 B 2RO JE B T 24 0, T H A 3 41
T 10 441 700 9 1 FH SR A 6 #5255 (6 6) . CCCPAy
S AofE Sk SR 3R I 24 DA A R 1 3K SRR JE % it 24 T
MRAE RS P A TR, T DU LIRS R
A TR AR B BBURR TR AR

3 iR

30 INEE B AR A LN NEREE S
HER

Bl AP HEAE R A0 R 25 P R 32 2

22—, NHZMENZEm 2, AW 418
T JE IR I TR (14 Tk i 1 24 ik 245 A OC A0 HE
TR AT BB AT LI, floRFE R Fll emI AL [H
A FEAE T 2 Fhifg oKk 3% 58 5N b, A48 B I
OB . AR . M SN AR N .
iRl , floRILH Gmtth ¥y AMHESE ) 12 o i F 2 Fh 4l
w T, AT DU 3 B A AR Y 2 A R
HEMBARTCH S, AN, emIATEH it (1)
emlAZE (X RE A 5 4H R 1) S8 R 24, 1 4 4
TR R e B U TC 2 . emIASMIERE R (1
W J2 3 o 3 B0 B AR IR BRI S8 55 3 70 4 o A
L PR ) 5 e DA T B8 40 T 24 e P A T
T g st 28 i 245 4 DG A1 HE 5% 8 DR 486 7 1 100 14 40 A
KB, emIAFEH FfloRIEH | IZ A7 7E T 2 Fh 358
VRO b, 31X 7R T B0 I S AR HE S S R A
UGG 1) 73 T HLH T R i — 2L kot , AR
I BT B Jie Pt 28 K HE At Bt T 245 1 T 247 1) 4 o 42 1k
PSR YR o AN, ASHIETE K BN HE S i 25 3L A
IE AR 58 4 il B DN AT Tk e 1t 215 2 ) 1) i 24 3R
R, R 15 A7 A At A DG 1 T e 5 28 it 245 5 PR
FANHERE LA, T2 — 25 AT .

32 MEESTHHEFER

AR -FHERENEE G, H
A DAHE T 14> B2 AT 24 5 PR 6 78 [m) Ao /A [) o
MRZ L4, BEFHEMEMN AL ELE
Mif 25 PE A S B 9 b R B T AR AR .
SIoREE K FlemI AR A& T EEH H LB R KRG
(MFS)FMHEZE T 25 PEAR OCHE Y, Al i Bk, 4%
G BTSN TR E R S B3R
it 25 Pk A 3 4 J0S . Hoh, SxToo R e
Iz, BEFRRR, I H LU ok
% SXTICHFRIKiK100 kbl I+, 45707 ifif 24 3
H#floR ., strB. sull. dfrAFblacyy.,55"",
SXTICHA S ESLINE (V. cholerae)s{ il k= 5K

®6 MHARMEUANEERZMEXCEMARRMFNEREENNE

Tab. 6 The susceptibility changes of amphenicol resistant/intermediate isolates caused by efflux pump inhibitors Ii3
F
N2k NMP reserpine ceer PAPN

antimicrobials RS RoI I—-S R—S

1-S R—-S R—I I-S R—S R—I 1-S

WARJe%  florfenicol 0 4 0 0
S # &  chloramphenicol 0 1 35 1

0 11 2 0 0 2 0

3 3 2 11 1 1 5

E: RO, Lo, SOBUE; RS, FR 245 BIBUR RIS DA

Notes: R. resistant, I. intermediate, S. susceptible; R—S. indicates the resistant isolates turn to be susceptible ones

http://www.scxuebao.cn
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(V. splendidus)F& R[] K Jig ¥ 18 1) % 3% 4 28 15 1] g
IK107°~10/Z KRB AR BECOTE 1 ifg b X I
ST 485 47 A9 SX TR AR X Py & BT A1 HE 52 2 X
SIORWAFEFE o ASHIF 5 3 35 % 4 1Rk 30K Je 25 MK sk
N A FAHXITHMER RN, Intl,
SXTHIISCRIMKE H 373 il 5 Bl T 46.3%(19/41) .
46.3%(19/41)F163.4%(26/41), &4 T HHEITCIHH
FEFE T RE 2 I B it 25 M AL 3 3 000 = 2 L
Mz —o RTESFHEITHESXT. Int1 Fl
ISCR1ZE) A TN floR 3 M 1 A5 4% 55 7% 1 4 F- AL
il i 5 i — 2 5E o

Horbr, XFIned BV B BR B9 FT AR XEATLA
PCRY" 4, H A —PREHF—11 308 bpiy i
Bt, W4 R & Blasttb Xt 5 BoR, &l AR X A5
2N 2 HE R G e AT 2 3 R arr-3 5 H AR
WE i 25 5 M dfirA27 . BE 2SI S FE I TP i K
PR #GE— 2, B e K
R 25 AR R, 3R T IR 7 25 0L L5
KIGAT B EA — 2 AR LE .

3.3 SMNEESR IR X Bt AR S 2K A5 MICE AY

A

20 TR A1 HE 2 40 ) 700 B VR AL R 32 2 A 45 BE
Wi M HE S O RE SR IR L RS IS 4 38 i A1 HE 2 8
B, TR A RS, CCCPREMTIR iz
()R AR AR ISR, AT H B YR T AR P,
W 5 R B, BH T A HEH: iz 3R 50 1 B & it
N2 H R 9T EOUE S CCCPAE A A1 HE 2 41 il
7, AJ AR S 5 I R ( Pseudomonas aeru-
ginosa) . KRHBE A E . S A9 H F
MICTE , W HAMER W /EH Y, A5k B,
5 pg/mL CCCPR] A3 23 % 43 i b Ik A B 25 25 4
TN 25 327, FF H.CCCPX 4 B 2 AMHE iy 41 1 1
Mg T RAJE T o 2 I 4577 14 fToR 5 K Fil
emI AKE N i i iR SN HER 2 Ji T MESHE Sk, Hol
ik BT A e 2 Ik 3 B A HE BT T 25 W i T R g
I, 1M CCCPYA A& FHLIKT BT 1% 4z 1 S HEAE 4 1 57

FIL it ~F- 2 ATPIK i fig 9K 21 2 1% &1 HE 52 30 1)
A, AN A B R AR SN HESE AR, v S
WM P oG AMERE R, JEm XS DT
W R IE R, R sPELE T R, T
40 pg/mLA] M F 24T, 46.6%A0 815 A 2 FT 1
XK R A RIMICH N REN1/4, E
FEAFPRM, AU 20 mg/L IR A i - 15

661k N IR 3% M BRI (Enterococcus faecalis)F1358k A
U5 PR W7 BR TR (E. faecium) X 1 147 i 25 25 1) i MICHH
WIRRAR, HrPikmy EMICH F & BE., &K
e R, HIN40 pg/mLF|ML-~F, 41RRIREH TR A
SEEINPE ) 5085 R 2451k & AR oA, EXTIRTE Y
[ A R R Sl o L (& | e
S, M T AR R B T O 5 AR R AR R
HMHESRE R ILF- R A% I AN HE AR X R
SMHEVERT, B X R e % By S HETC R i

PABNHINMP J& T RNDHR: T 1 71l 2 1 il
R, R — S P S 24 Y 38 A A HE SR 58 G A 0
0, AR HBLE 25 A S0 HE S AH B AL 5 DA BH 1k
HoA Y 55 Z 25400, I il S HE S R & A
AhHE. PEHZIE, 40 pg/mLEYPABNREA &k 4 K 4
A1 PR B X A2 SRRV B I MICE T, AR5
Hi, 7100 ng/mL PABNIIYER T, 435IA 28k Fl
RN M H R SRS H MMICIH T K 7
100 pg/mL NMPIIFTER T, AUA TR IR B (1) R
JeZMICIH TR, 0BT A I 1 8 ZMICIEYY
KR A ST 3 45 5 5 MalléaF P i
T —3: PABNIENMPHE fin X 72 LI B 1Y & 5
ZMICH (0.3 pg/mL)JCF I

R, 408 AR EE K30 0 /R e
A AU T 3 38 5 3 fToR &M HE 52 5 DX Fl emI A 4
HEZE L P, H 2800 [ i 4 5 A T+
KIC, fhIntl . SXTHISCR1., XiE/xw, 4
HH 5 TT 14 T il A2 T B I 24 A1 HE 58 56 R AR 9 v
JTERNEETFREZ —, LRMERER,
HNHESE N 1 5 CCCPHE 85 A7 25040 ) I B X 1 e st
FRLG Y AN HE, DT B v I B X R e BE 2R 2
(A AURRE o AR IR 5 1 I JR Sk K 7= 57 4 T IR TR Tk
e 2 25 Wy Tt 25 1 4 o B AL T — ORI I S B, X
HoAth P A B B 245 Wt 2 1) A B B — o
S 9'8

BE R
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Effects of efflux pump inhibitors on the amphenicols resistance of
Vibrio strains isolated from marine aquaculture

LI Jian?, ZHAO Shu', WANG Yuan', MA Licai', LIUXu'? ~FANG Wenhong "

(1. Key Laboratory of East China Sea Fishery Resources Exploitation, Ministry of Agriculture;
East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: This study was conducted to determine the role of efflux pump inhibitors in amphenicols resistance of
Vibrio species from mariculture. A total of 41 intermediate/high-level florfenicol-resistant Vibrio isolates were
tested, including V. parahaemolyticus (14), V. alginolyticus (17), V. harveyi (8), and V. vulnificus (2). To investig-
ate the effect of efflux pump on amphenicols resistance, minimal inhibitory concentrations of chloramphenicol and
florfenicol with/without efflux pump inhibitors were determined using the agar dilution method. NMP, reserpine,
CCCP and PABN were used as efflux pump inhibitors in this study. PCR amplication method was used to detect
the efflux pump genes and integron-related genes. The results showed that 39 strains and 11 strains were resistant
to florfenicol and chloramphenicol, respectively. As is shown, 100% (41/41) of the 41 Vibrio isolates tested were
detected positive for amphenicols efflux pump genes floR, but only 17.1% (7/41) for cmIA gene, and pexA, fexA,
fexB and optrA could not be detected. Furthermore, /ntl, SXT, and ISCR1 were found in 46.3% (19/41), 46.3%
(19/41), and 63.4% (26/41) of the 41 Vibrio isolates tested, respectively. Antibiotic susceptibility testing suggested
that CCCP was an effective efflux pump inhibitor in the treatment for the amphenicol resistance of Vibrio species.
The prevalence of amphenicol resistance, efflux pump genes and integron-related elements in Vibrio sp. derived
from marine aquaculture in China was observed and was likely due to the extensive use of amphencols. The use of
efflux pumb inhibitors, e.g. CCCP, might be an effective tool to control the amphenicol resistance in Vibrio spe-
cies.
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