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BRERGHENMNMEMNTRASERE
i 24 38 22 0t 13 B RO AF 3%

F BT, TXR, TRE, RZF, FEX, Wi#, BTE
(PRI B TR il 528402)

TE: B AR RE LGN A E & RIKIE K E(MIC) ([ [F R & K E (MPC) fr
MARTHEETE(MSW) RKEABEANE A, WA FEREEmEWA LT E, FAAY
WRREEZHN e 8 A EHE 10 A E RN E, FEE 6 AR NREEREH
My, B R BEAe FAR A B R e R R M M 2 RO W R R E KR E (MIC) A [ R &
R E(MPC) , i+ 5 #% 7 35 $0 (SI) A Bk & 48 2 (CL) |, Il & Bk & A 25 X if 25 R & % 5 % (MSW)
WEm, ERET .6 HAYAEELE LEX FAEF. 2EF 57 2RUF KX LBERH MIC
4B H 0.512.0.416 .6.272 .2.048 0.386 #1 0.512 pg/mL;MPC 4 5| % 524.288 1 277.952,
802.816 .1 024.000 .1 185.792 #1 10. 880 wg/mL;SI 1 4 5| 4 1 024.000 .3 072.000,128. 000
500.000.,3 072.000 71 21.250, + B F 540 F % hBRUAZELEZ BB UKES5LHE
F IEZFELRER ARUNZELER AEXS5LER AEZ 5 4R EUA KX AET
EAEF ABTELHEZ ABTERREARZ ARBTELE R AUEL5LHEERY
B4 JE W EE A F8 B 4 5 1.000,1.000,1.000,1.000.0.834 1.500.1.500.0.834.2.000,
2.000.1.000 #12.000, RWABKAHDEMT 4 STE, AR E /DN THAEAL BB HRE
WFEE, P AETFE & WA RN G A ST H 128.000,3 072.000 # (X £ 1.000, %
AXATHARTRET , ARIMFARELERENR ALK,

KBER: MARLERE; LNEMT,; REAN,;, REKMERE; WRERE,; WHRXR L&

4

RESES: S917.1

IE S B T (Aeromonas punctata) ([6] X 44
KB B M B AL caviae ) Bl 5| i FOfi
( Ctenopharyngodon idella) %5 7K 5= 2 ) M N K A9k
Wio Altwegg %" & B4 L IR Y T 60 45 BE 41
A TR TE A R X RS, 2375 A I Y i 1
JRAE o T 25 28 28 $E B 7 ( mutant selection window
MSW) & 4l 18 % 72 i 25 Bk 1E i AR 90 ok
( minimum inhibitory concentration, MIC) 3| 5 %€ A8
¢ & ( mutant prevention concentration, MPC) 27 [g]
HIRE B, 45 /N EE 2 P MSW. ] A5 5By 1k it 24 5 745
s [ YA MSW A7 — 5 f F 5% AT 3

%5 B #5:2014-10-04 &8 B #5:2015-01-10

MR EAS A

Firsov % 3 4 & 4 PK/PD #55 ¥ 56 3E W1 T
MSW IAETE , 2 B HAA Y 25 4 Wk 2 KK 43 1) (] 4k
F MSW N B, 4 75 4 %5 %8 Bk 7 ( Staphylococcus
aureus ) [ 25 7€ 75 1A 7 45 W 0k 5 1 w5 4R 90K
Cui 257 J3E o A R R DL 2 AR B -
TR B 0076 30 7 6 MSW B8 E AT 4
BT, MSW BHLIE 75 3 9 7 18 1 U 15 31 36 4iF
ATV AR 2 A TL R T 2 0 K B N T (AL
hydrophila) MSW 35 [ () BF 58 w1, 2% B B8V v 2
SR E 5 RTT G K T B TT R A — R AT
BOR L ELA 5 S B 24 1 2 bk 1 7 A T i

BHTE - [ 5 AR P24 (30871648) 577 AR A48 ZU T )™ 24 WF % T (2011B090400416 ) 5 Hp 1L 77 B4 31 &1l % 1 (20123 A317 ) 51 7
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M, 45 T T 25 45 /5 LA 15 X B R 0 T R T 24 2%

A PR I WE T 567

U BV U B X 4k ML TR (AL veronii) BE K
FE LRI 1 2R R ROCR , SCREDS/ T 24 98 748 T ik ke A=
AL . B TR, 245 R IV & T2y
X M 245 5 738 30 i R e 7 T AR 41 o

AW E KR L ER AER.
PURR R S R HIAEF 6 TRk K 52 K X2 Bk
A F 25 % FLgh i XF ¥F ( Litopenaeus vannamei) Bt
ST R MSW 4L IR LA RIS 24
BiNBEAS R MSW SR EZ %, N
HT BRE e AR T 5 S 9 7K A Bl P 1 T 24
PREAUEHIL HE A

IR ik

1.1 sEedfs

# kR B S H M TR PR A S N R
g PLAN T XoF O v 43 2 5 5 IR IR AT o

RELY  AER HEE RMESE.
ARSI IR0 AR gne S
PIHAERFEAF; L HEE ZHEEEWHA
b U A B AR A B 5 R S 1 3
GenView A ] ilig R ASH 2= 04 B ) M g AR
AR
1.2 Bz5 MIC JilE

M4 CLSI2010 i vfi' | R F BRG SF- B — A% 7
BTk, 4 B BC 1 25 W vk B A 0. 032.,0. 064,0. 128
0. 256 (FRefikvk B2 2 I CLST #i5E , 25 vk 2 42 2 %
B3 )-----4. 096 .8. 192 I 16. 384 pg/mL opEsyilE
R, BB 2 R . AR RS B O A
BRI AR 4 AN AR P 5 B 3 x 10° CFU T
37 CHSEFRAT PR 10 ~ 13 hy S280 4% 5 LURAR
KB W MIC,
1.3 X% MIC U E

ISR AP 254019 MIC g B Ry, LA — Fh i A= 2519
MIC 5 5 —Fh#ii 4 2 (1) MIC % 4 [/ (9 FE 451 A
By ddh B IMIC + 1MIC . 1/2MIC + 1MIC,
1/3MIC + 1MIC . 1MIC +1/2 MIC.1/2 MIC +1/2
MIC 1/3 MIC + 1/2MIC---1/3MIC + 1/3MIC [
25BN AR (B4 2 Bl 25 Il A 9 B A ) vk i
AAWBIETEAR) 1.2 #0717 B Fh 8 3%
L CLSI2010 A5 i i 5 1 1047 20 1K
1.4 #75 MPC Il E

W3 200 L 4% F T 200 mL LB i 4 4
FEHE, 37 C 140 r/min 4 35 i K B SR, W R

3 000 r/min.0> 20 min J5 , 3¢ F I, 405 PR IF
T 10 F5 R 3 4,140 1/ min PR35 K557 6 h, A
W UK 3 000 r/min 2.0 20 min J5 , 5 B, G
R 2 PR R K R TE WM O R O 3.0 x 107
CFU/mL,

DL 245 MIC Sy B, >R A% LU AR RV TiE 8 BT
2T A, 259 ¥k BE AL MIC . 2MIC (4MIC H %]
=1024 pg/mL(BNEE 6 NEE), 25911k
iU JS L 43 ML 3.0 x 10" CFU/mL B 100 pL
B S) R RAE B A& A A LU AR B 0 1A 25 9 3 s T
M b A2 WU B MR B A B B R RN R 1.2
x 10" CFU, 338 it B v& 11 B0 4 45 A4S ok 1 SF A
MR = 10" CFU, F 37 C 153 W52 24 48
T2 h, LA 72 h IR T v AR Y AR B O A vk
FEFR I MPCpr, LA MPCpr 2y B, 4 U< 328
(20% ) Bt 71 24 4y ik 52 05 TG 25 24 B 7 Al (4%
W 64, H & MPCpr I 2 I 1Y 41 7 & 4 M 4%
v, DL 72 h B R U AR A Y SR AR 2 W vk B
5y MPC,,

1.5 MWzZ§ MPC U E

R8I A5 1) 45 0. 24 1) MPC {45 PR R 25 4 %
AR He B R A, BE i 1/2MPC + 1/2MPC,
1/2MPC +1/3MPC 1/2MPC + 1/4MPC------MIC +
MIC [ 259 B g AR, IS A28 5 i MPC A,
1.6 EFIEHSIMBKSEREBH CINITE

HE A 525 A2 1) MIC {55 MPC {H 155 3%
P45 £ SI (select index ) 1K & 1E 1 45 %k CI
(combined index ) , 73 A &% F fe ] W 1Y 25 4, ST
HE (ST = MPC/MIC) A] L 45 470 1 25 ) 38 51 24
B RE ST, HRBOEU N 30 ] T £ 24 548 Be ) B
3, CI=(DA/ICX,A) + (DB/ICX,B) (A,B %
SRR PR [ 25 9, ICX 45 1% B 24 'y B fdi
fii A= KA 2R 35 MIC B B 25 ¥k B2, D F5 i f 2}
VI B A KPRk X BT 2k ) Bk A
Vi A6 HOBAR , PR 24 Wy 165¢ FH 1 Bl [ e

2 45

2.1 275 MIC MPC X SI &l E

TSI A5 2R TR T R RO B AR IR
AR 5 7E MIC S8l e Hh & BB A<
WMNZRHWREETER HER . FIPERMAE
M5 ER . ALK BER LHER A% K.
R AER IR 6 Fhid: RE17 5 25 LIk
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G250 BE AP MSW i 4E I B 9¢, 45
7% R R0 BRE R B M R Y o IR T U R
MIC %5 0.512 pg/mL ., +F % F 0.416 pg/mL,
Sk E K 0.512 pg/mL Eh R PU IR E 4 0. 386
wg/mL FI4EF-2 6.272 pg/mL Z1% K 2. 048
pg/mL(#E 1),

Rk f 8 R A0, oA S Fh BT 1 245 ¥ % B8 5 <

P B 1Y B AP T 24 98 A8 Wk B2 MPC 2 T MIC
(9 50 A5 LI, % S FIER R VY 35 205 7 A Y B R
SR 25 1) B IR AE BT el T A A B AR
IR R A (L A ] TR 2 5 A8 bR 4 B 0 Y
e PR E R T 4% [ MIC ik 3 000 £ L
o R MAAERERT 1024 pg/mL {5 A fE
Xt BE LI B A BT 25 R AR (R 1) o

x1 BAWNMAKEMEERN MIC.MPC Xk SI &
Tab.1 MIC,MPC and SI of antibiotics used alone to A. punctata
EINEEE S B AR R/ (pg/mL) K5 5€ A% ¥ %/ ( g/ mL.) SUTEE R
antibiotics MIC MPC SI
% % chloramphenicol 0.512 524.288 1 024.000
+# &K oxytetracycline 0.416 1277.952 3 072.000
F 45 rifampicin 6.272 802.816 128. 000
2145 % erythromycin 2.048 1 024.000 500.000
R MY FR K tetracycline hydrochloride 0.386 1185.792 3 072.000
3k 1% & cephalosporin 0.512 10. 880 21.250

2.2 BAAHGHHASERE MIC fillE

W 6 Fhbi AL R W9 I A, I B A FH 24 6 B
MAHMER MIC, B RS+ E X R IUH
FIEA T, LA A0 T 24 28 A8 AR K Y vk
FEA FTREAR (3R 2) .

R2 UBRBEABINRASABMENER MIC UE
Tab.2 MIC of erythromycin combination to

A. punctata
B & #4145 & erythromycin
combination of antibiotics 1/3MIC 1/2MIC  MIC
1/3MIC + + -
o
LR . 1/2MIC + - -
oxytetracycline
MIC - - -
1/3MIC + + -
ER i R
PR 1/2MIC + - -
tetracycline hydrochloride
MIC - - -
1/3MIC + + +
St
AT 1/2MIC + + +
chloramphenicol
MIC + + +
1/3MIC + + +
1] 5 S
?H ﬁaf 1/2MIC + + +
rifampicin
MIC + + +
1/3MIC + + +
N ] 5= =
% %‘:. 1/2MIC + + +
cephalosporin
MIC + + -

T+ AW RAMRAER " -7 I 25 228 Ak K

Notes: “ + ” indicates that bacterial growing positive; “ —” indicates

that no bacteria growth

2.3 W# MPC & SI il E

R WA B G B MPC R 25 G P AE RIS
A2 MIC, 358 ST (3% 3) il i ST AT AR B Id
2P BE R 25 28 AR (W RE T, LA B2 MSW ) SI
L ERG 25 J5 ST H Y A B W BRI, B AR A% %k
K5 ~2 964 fEANAE Horb AR - 5 R R DU BR R 1Y
WG4 5 ST i 128.000 F1 3 072. 000 ¥ [
2 1.000, 35 2| 5 P T 24 98 748 L % 2 I RICR | BE
A0 T BRE A SR N R  T 2 AR

g

MPC {9 2 A& — 4> & P W 2, fir B MPC |
MSW #8038 H F )iz st i i 25l fi . A 2 A
2NN MPC ARG — A ™ 6 455 1 400 T it 245 58
RRAE R 2 )k B, R B IR A R AR S — e
Ji T 245 98 728 AR M e R M B 4G 1) SR AT 7 28 7 Uk
JET ST O B B 45 %, S MPC 5 MIC ) 1
B, AT DL MSW. 1) K /)N, 36 4545 B0k /)y, MSW
/N, BRI 4 B T 25 5 8 1 RE RO . A IS
T B2l 3 R AR AT vk B R B B A Bk FE MIC,
{H B 28 A8 W i MPC 237 68 H B 1A X 245 ) 1) 7K 5%
YR, o+ R AR R DU IR R R R 2
TR RCRARRL, BFEAR T 0. 512 weg/mL fY ¥ B I}
5 B S AT R o L 20 1 I 28 A Wk MPC 8
ik MIC 1) 3 000 fi5 LA | 5 3k 185 2 2 H i %
25, 30T YR B AE0. 512 g/ mL B K B 30 T 8 R ,
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g, 2 TR A P25 48 /0 PL A I3 6 3R BRE o0 I T T 245 5%

A B I F 5 569

F3 MEEVNABKANRISEMERN MIC,CI.MPC X SI
Tab.3 MIC,CI,MPC and SI of antibiotics combination to A. punctata

WA B MC/ KR RACCE R MPC/ e A S g e g
combination antibiotics ( Hg/TnL) con?bmatlon (Hg/AmL) combination SI declines times
combination MIC index combination MPC SI

+ % % + oxytetracycline + 0.208 4.000 19.230 159.744
#1.% % erythromycin 1.024 1000 4.000 3.906 128.000
R PUFE %K + tetracycline hydrochloride + 0.193 37.056 192.000 16. 000
4% % erythromycin 1.024 1000 64.000 62.500 8.000
EFRIUER K + tetracycline hydrochloride + 0.193 0. 800 4.145 741.120
3k 1% & cephalosporin 0.256 1000 0.080 0.313 68. 000
+ % & + oxytetracycline + 0.208 0.800 3.846 798.720
3k 1% % cephalosporin 0.256 1000 0.256 1.000 21.250
R IR E + tetracycline hydrochloride + 0.193 4.600 23.834 128.890
+ % % oxytetracycline 0.139 0834 10. 000 71.942 42.700
Z(# % + chloramphenicol + 0.512 0.512 1.000 1 024.000
+ % % oxytetracycline 0.208 300 0.416 2.000 1 536.000
Z(% % + chloramphenicol + 0.256 0.400 1.563 655.360
LR PU R K tetracycline hydrochloride 0.386 1300 0.400 1.036 2 964.480

FI#ESF + rifampicin + 3.136 3.120 0.995 128. 656
Z(% % chloramphenicol 0.171 0.834 1.000 5.848 175.104
FI#EF + rifampicin + 6.272 50.176 8.000 16.000
3k 145 & cephalosporin 0.512 2000 0.340 0.664 32.000
FI#EF + rifampicin + 6.272 6.272 1.000 128.000
LR PUFE % tetracycline hydrochloride 0.386 2000 0.386 1.000 3 072.000
FIEP + rifampicin + 3.136 3.120 0.995 128. 656
% % oxytetracycline 0.208 1000 2.400 11.538 266. 240
4145 % + erythromycin + 2.048 204. 800 100. 000 5.000
3k 1% & cephalosporin 0.512 2000 1.360 2.656 8.000

{HH B2 MPC g 10. 880 wg/mL, B 7E A B 5%
M 259 H MPC /), {HJ& ST /54K /& 35 21. 250,
= S ORI B e e N O Sl i W Y )
JB B R R SRS KM T B R
TR S — i, BB Ok A T el 1 A A A S
A — 5, DNA fif J i 0 £z 300, 20 B BE Jig 22 4 e 7K
A5 W IRy 45 T, ELAC PR AR AR ] i 00 S 21
I R AR A5 2 RN R R B V0 B X 5 BR g K A
MIC Fil MPC B & B, 1 Ff 25 49 X g K < HR i
B MIC A 22 4 K, {H MPC 2 ] ) 2% 5 38 k.
JAE WG KA HL T N B AR L TR A [R] T AN ]
Ml A R RE & 3B 24 1) MIC HE 8 $23 , MPC 14

2 HLSTE T 3 S0 ol 22 91 A S IR i 1 i — 2 R 9T
H T, 76 F A B 5 B K A Bl AR g
BT B 24 ) 0 G B T L B Lk 0 TR T 24 P A Y
FH 24507 8 J5 11 A58 R, 0T g K A PR TR 1 4
SH %, Xu BRI K BB U R X K R

Ji B R, o MIC i 0. 125 pg/mL, MPC iy
1.125 pg/mL; £ 36385 1 0 K < 8 7 % Y
%?%%%MHﬁqjﬁﬁim%ﬁﬁﬁ PR K Y)

T AHR R BRI g RIS R R
xﬁxiﬂﬂénﬁéﬁﬂ%mﬁ$ﬁ@@kzﬁiﬁﬂ-aﬁ%

ABITE U2 IR 5 IO RE A S5 i /N BRE A R
ﬁﬁ]”’iﬁ% %Tﬂﬁ,,\qﬂiﬁ?ﬁﬁ@? 1 Y BR
VU PR ZR A9 B2 I 5 25 1 bﬁ)&ffm%”ﬁ/n LI

M 25 K W R S L& R WG 5
VA 35 31 O AT i 2 58 A8 R PR v i R i B 5 P2y
ST AR LY , ST [ i & 3k 1 000 4% 5 1 4 °F- 15 £k B2 4 26
R B A 0 3k B 56 DAY T 25 28 A8 ok 4% 1 11 8K
A BORKBE AT . AR YR R R BT
PR 25 ) TC 8 B2 30 S X2, 6 B S B Y A

BB WA B R B RUR  FIARF 5 3R 0 A R
MBS 2558 2 6 T MSW GIEBH T 45 Al MSW
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OB i2 TR 2 P vk B2 17 3 ) 2% 3 R0R 1 T
AE. MIAHEF & R85 &R 6 5 R X BE A
i BT I AN SRR b R L BRE RO TR R W UK
SR T ] — J , (H 2 BOrE IR A AR ] B ] Fh
g K A T, 2 O A TE 22 5 0 R, 9
25 0 5 3L D e B Lk 20 T 24 1 5 A ) T 24
T3 & 0 3 5 R AT B R B AR R R PR AT S IS E o

1555 FH 25 ¥ ie 2 DL MIC MR35, & T MIC
JHZG R B SRARAE T B AR T ACR T AR
s MSW gy, 24 25 ¥ ¥k J& /£ MIC F1 MPC 3 Hl
], 25 5 175 i 25 SR AR ) 77 2 o R, S 7 1k e
T 24 TR A 7 A B W R K, TR T T 2 R
F MPC ¥ J¥ . Brik g% " BT 58 R W HL 25 9
A I FH A5 R 5 | S A0 i T 24 7Y 2 R 22—,
MSW FHIE (448 0 Bt 1 245 9 59 BF 55 A A 42
T B K BRIAYTRCR AN, [R] I 2% 1 3] 7 A i 24
RABRIGE T B R R Z B RS h A 2
T3 REE A HUARIR YT , BB i 24 5% 78 Bk 1 7 A
PH. SR B2 MPC ¥k B2 o S8 = , A T L 14 24
W Hk 5 I IO AR B 24 1 D A e IR 25 W vk B Y
[Fi) BN 32 31 2% T ROR S J2 4 /0 B 28 O AT TS 24 872 ke
PR Y B A1 4%

T AF R 8 R Y52 15 TE [T PN A0 2 O, SR T T
SEVTUE AR PR S RS & B, TSR P % 2
Yy i S SO 24 P R o TR 2 B R A
18, i L DRI TE DA 25 ) Y i B R
19 245 75 2 LA By 455 £ B DU 7K 7 ol ) i 5L
J5 1w} o ASBIFFE 45 R B BRI T 5 R A K AR
SR A 87 AR 0 B AR T T 24
AL PR AR AR AL T BB . AR ST P e 25 )
PP KR B 2, R R AT R BT R
M, I A% T ( Galla chinensis) . 75 K ( Caesalpinia
sappan L) 55 18 Fi i 24 %0 B0 i 1 i X A 400 18 A
Filo s Rt g m & B b 25 P i B TR
I R 2% X8 g K B T () A B VR L
th 245 DL ASCRH X 818, 7 — LM (B 5 i K AR & T
Y PRHESIE B RN Z B 2. P, TR 25
VEPEIT , AR A LA B0 8 A 3 1Y 25 9 b 2 R
i H T, e A AR DUEK A 2 0 BE
T MSW 52 Wi 1 AIF 58 4 T, A WF 5T 45 R K
A= Bl ) e B SR T S LR A i Y B 24 28
FE T —E W R B

S & 30K

[1] Altwegg M, Martinetti L G, Liithy H T, et al.
Aeromonas-associated gastroenteritis after
consumption of contaminated shrimp [ J]. European
Journal of Clinical Microbiology and Infectious
Diseases, 1991,10(1) ;44 -45.

[2] Firsov A A,Vostrov S N,Lubenko 1 Y, et al. In vitro
pharmacodynamic evaluation of the mutant selection
window hypothesis using four fluoroquinolones
against Staphylococcus aureus [ J]. Antimicrobioal
Agents Chemotherapy,2003,47(5) ;1604 - 1613.

[3] CuilJ,Liu Y, Wang R, et al. The mutant selection
window in rabbits infected with Staphylococcus
aureus| J]. Journal of Infectious Diseases,2006,194
(11):1601 - 1608.

[4] YuGQ,LuTY,Yang Y H. The study on Mutation
Selection Windows ( MSW ) of several antibiotics
against A. hydrophila [ J]. Chinese Journal of
Veterinary Medicine,2012,48 (12):73 - 75. [ it W
IR, R A T LRI T 24 1 %) i oK R i
PR B R £ B (MSW) 3 [l i BT 5. v [ B B %
5,2012,48(12) .73 -75. ]

[5] Wang H,Quan K Y,Xu L J,er al. Dosing guidelines
of enrofloxacin in Ctenopharyngodon idella against
Aeromonas veronii [ J]. Freshwater Fisheries, 2013,
43(2) .48 =53, [ £ AT HE IR 4H , 55 Bim b
R o) e 24 SRR Y T 2 R IR KR
2013,43(2) .48 -53. ]

[ 6] Clinical and Laboratory Standards Institute/NCCLS.
Performance standards for antimicrobial susceptibility
testing; twentieth informational supplement [ J ].
Clinical and Laboratory  Standards Institute
Document,2010,30(1) ;1.

[7] Kluytmnas J, van Belkum A, Vehturhg H. Nasal
earriage of Staphylococcus aureus. Epidemiology,
underlying mechanisms, and associated risks [ J].
Clinical Microbiology Reviews, 1997, 10 (3 ).
505 -520.

[ 8] Lucet] C,Chevret S, Durand Z L, et al. Prevalence
and risk factors for carriage of methicillin-resistant
Staphylococcus aureus at admission to the intensive
care unit, results of a multicenter study[ J]. Archives
OF Internal Medicine,2003,163(2) :181 —188.

[9] CesurS, Ckoca F. Nasal earriage of methicillin-
resistant Staphylococcus aureus among hospital staff
and outpatinets [ J ]. Infection Control and Hospital
Epidemiology,2004,25(2) :169 - 171.

[10] Zhao Z C. New classification and identification of

http : // www. scxuebao. cn



4 4

2 Mg, TR 2 A8 /I PL A I 0 I B M T T 24 5% A o % 7 1 RS 571

[11]

[12]

[13]

[14]

[15]

clinical of Aeromonas|J]. Harbin Medical Journal,
1982,2 (2):100 - 102. [ #& & H. 5 ¥ H )&
(Aeromonas) [ 40 28 1 Kl IR %8 /8 , Iy /R € &
25,1982,2(2) :100 — 102. ]

Xu L, Wang H, Yang X

et al. Integrated

s s

pharmacokinetics/pharmacodynamics parameters-
based dosing guidelines of enrofloxacin in grass carp
Ctenopharyngodon idella to minimize selection of
drug resistance[ J]. BMC Veterinary Research,2013,
9:126.

Wang M Z,Chen C F,Liu Z X, et al. Development
of drug-resistance of Aeromonal hydrophila to
tetracyclines and floroguinolones [ J ]. Journal of
Huazhong Agricultural University ,2011,30(1) :89 -
93. [EEE  Br B4, XK, 5. g K <5 1 1 Xt
PO BR 2R S S 0 T I 2 2 IR T 2 1k T L AR
Al K 2F 2 4,2011,30(1) .89 —93. ]

Song T Y,Chen Q,Zheng Z Y, et al. Antimicrobial-
resistance and Mechanism of Aeromonas hydrophila
[J]. Fujian Journal of Agricultural Sciences,2008 ,23
(2) :119 - 124, [RERYE, PRIR ,RTE T, . A [E ok
TR SRR B Y T AR T 2 P R T 245 AL 2
B . A8 8 4k 2 45,2008 ,23(2) ;119 —124. ]

Drlica K. The window and

mutant  selection

resistance [ J ]. The Journal of
Antimicrobial Chemotherapy,2003,52(1) ;11 —17.

Drlica K, Zhao X. Mutant

antimicrobial
selection  window
hypothesis updated[ J ]. Clinical Infectious Diseases,
2007 ,44(5) :681 - 688.

[16]

[17]

Ruan Z J,Zuo G Y. Research progress in influence
of combined antibiotics on mutant selection window
of bacterium[ J]. China Healthcare Innovation,2013,
8(23) :20. [ BLIBIA , 26 5 . A 2 1 & L T 40
TR 24 5% 746 8 56 17 2 W) 19 OF 5 0 . b [ R T T
W ,2013,8(23) .20. ]

WuY L,Deng Y T, Jiang L, et al. Antimicrobial
susceptibilities of Aeromonas strains isolated from
various aquatic animals in Guangdong Provinc[J].
Journal of Shanghai Ocean University,2013,22(2) .
219 —224. [ ZMEmd X W, 2225, 55 TR A KT
Sy T RN T B2 R TR 25 0 A b T i
VER A4 ,2013,22(2) :219 -224.

Liang L G, Bing X W, Zhang X J, et al. The
antimicrobial effects of 18 kinds of Chinese herbs
decoction to pathogenic Aeromonas sobria in vitro
[J]. Freshwater Fisheries,2010,40(1) ;66 —69. [ 4
FIE AR SC, Tk BE R, 45 . 18 Fift v e 245 J0VR T i A
SRR B AR BCR L RK i, 2010,40 (1) -
66 - 69. ]

Lu J,Wang Z N, Chen R, et al. In vitro antibacterial
activity of several Chinese medicine monomers and
antibiotics on Aeromonas hydrophila and Aeromonas
sobria [ J]. Acta Hydrobiologica Sinica, 2013, 37
(6):1128 - 1132. [ 5, E4R T, BB, 5. JLAb
24 5 PRI Az 28 0T I 7K B0 M e O R A R
FA R S0 0 M BF 5. K AR AR W A 4R, 2013, 37
(6):1128 -1132. ]

http : // www. scxuebao. cn



572 Ko7 OF IR 39 %

Narrowing mutant selection window of Aeromonas punctata from
Litopenaeus vannamei by combination of antibiotics

LI Mei" , DING Wenjun, WANG Chujie, SHE Bifang, LUO Qingrong, SHEN Zhihua, PAN Zigiang
(Zhongshan Institute , University of Electronic Science and Technology of China,Zhongshan 528402 ,China)

Abstract: The purpose of this study is to explore the rational use of antimicrobial drugs, and prevent
bacterial resistance to antibiotics through determination minimal inhibitory concentration ( MIC ) , mutant
prevention concentration( MPC ) and mutant selection window ( MSW ) of monotherapy and double medicine
antibiotics on Aeromonas punctata. Resistances of 10 antibiotics were tested via drugs sensitivity assays, 6
sensitive antimicrobial drugs with different mechanisms were screened and their MIC , MPC, selection index
(SI) and MSW to Aeromonas punctata were determined respectively via single-drug and double-drug’ s
combination by agar plate dilution method. The MIC of chloramphenicol, oxytetracycline, rifampicin,
erythromycin, tetracycline hydrochloride, cephalosporins were 0. 512,0. 416,6. 272,2. 048,0. 386,0. 512
pg/mL  respectively. The MPC of 6 antibiotics were 524.288 1 277.952,802.816,1 024.000,1 185.792,
10. 880 pg/mL. The SI were 1 024. 000, 3 072. 000, 128. 000, 500. 000, 3 072. 000, 21. 250. The
combination index of oxytetracycline and erythromycin, tetracycline hydrochloride and erythromycin,
tetracycline hydrochloride and cephalosporins, oxytetracycline and cephalosporins, tetracycline hydrochloride
and oxytetracycline, chloramphenicol and oxytetracycline, chloramphenicol and tetracycline hydrochloride,
rifampicin and chloramphenicol, rifampicin and cephalosporins, rifampicin and tetracycline hydrochloride,
rifampicin and oxytetracycline,erythromycin and cephalosporins were 1. 000,1.000,1.000,1.000,0. 834,
1.500,1.500,0.834,2.000,2.000,1.000,2. 000, respectively. It was confirmed that the mutant selection
window of A. punctata was narrowed effectively via double drug combination. The SIs declined from
128.000 and 3 072.000 to 1. 000 and 1. 000 after combination of rifampicin and tetracycline, so this
demonstrated that combination of rifampicin and tetracycline closed the resistant mutant selection window,
and inhibited effectively the resistant growth of A. punctata.
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