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BE AXHATSPMBHNISHKELFRED 17 HAEAYH A, Kb, Xp-NBtk%E
HOBENHARES, MR2ABERER. UL E coli K-12 RC85 ARk, AKIREN
HHAE, RAMEES AR, AT ETEBE. WA X MBEEHN BRI BIE CI26 PR3
—HR T IR R ARG W] B 580 R TR pWH9601., Exf R R Mt Al g R K%
YRS, pWHI601 LA R A ERAENZREF N REKTHIAR. &£
37C F, 15min HESEASF R, BBE E coli K-12 RC85 i BX fPERAE 12C K &4
T A AT

XeiA R GUAL WEGHE, BIORRE

B 1959 4F H 7<% & UE 5K fif 25 UKL (Resistance Plasmid) LASE, it 25 JORLTE /- 40 B8
T FMEAE ARAZREML. 1971 F Aoki T, @it 845K, M deromonas
salmonicida M1 A liquefaciens T4t BT B B 1% 3 09 Tl 25 FORL, X 2 £ 25055 JE 0 o it 245 JO R
BYFC R B R ARAE, S HE Ak AL 5B PP A T 25 FORL, €048 Edwardsiella ictaluri .
Pasteurella piscicida®. Pseudomonas fluorescens™ Hl marine Vibrio' % . W25 RbL1E £
KA 8 AT, B AR B TR B 6 i R R

FRORL AT 3 84 T 25 7 VT 3 o 2 KO AR B A 7 AT T AR, OV AR 2
FEEHE. @i TR AMBIRA BT B 2 AL, 5 25 B B AR
TR, BHAT, ERE M A XARKEERATRMWFRMRE. ETHEHRIAANY,
K BAEFRER RIE, RSk A8 AMEXEREER R FORLAE, AR #2652
B K RBUBLRA AR, A, AT T 15 B IR B 254, JF AP AR I T —#k
it PO 2R RN B 25 1 R BORL, 3 HAE Y1 R R RO 5T, W LUTS Ao K - B 5T Ho it 25 41 22
ANE- 35

1 #RIFAZE

L1 EH IS HREXFFEE. K9 1 BREFREREDE. R 4 BRB BT KRBT
BB EMKAEBEERE ERFIEB, 1585 KR+, deromonas hydrophila 6 ¥k,

FEBFERRFREES
1997-01-234 F: 1997-05-2 1 .
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Pseudomonas 2 ¥k. Vibrio 3 %%. Yersinia 3 ¥k. Edwardsiella tarda 1 %. E coli K-12
RC85™, E. coli K-12 HB101™'¥H HA# Aoki 1§+ 2 18,

1.2 IBFEE LBHFEATHEKRNE/L EA4LRNKMRSER. M-HEFZERATRL
EWEHE A A ERE. MacConkey M AN E 45, BT R EES
T. BEREFEATEKRERBBENEE,

1.3 #5Y ZmEB(Nal) SEX. WUAE(Tc) (BH Serva ™ i) BB E . SMZIHERE
W), FEAWBE SR Soug/ ml, 25ug/ ml. 25pg/ ml. 100pg/ ml 1 400pg/ ml, R /8
HER R BRE &S BEES 17 AP EURYE. SRS I EBEERS L5,
14 WMARKAKLI SHAKiZHFEYHT. UBAKKER IE®IEE, E coli
K-12 RC85.HB101 AZAKHE ., AR UK FRB A 0.45umb 38 B33 I8 , 65 0t 28 AF it
KB, 2 LR F R DT i # iT E A IR R,

1.5 BMEFHRMUAKFHEL S ERFREGWIAL, HEMKES T RCS(RY).
HBIOI(R"). RG, BKEMHESF SAWMATRAN B K EME Clo6 bk R Z4KE
RC85, HB101, KABKAS FAR A B3, W@ BN LB AWM R KF. TREREGIRCE
it 25 ORI AE AR 78 F K PR AE b, A& R R CI26 B} CI26 5 HB101 S F
YERBEATE, DL RC8S, —HREBINTH . —BRIR MO B 0 21K, B LR T3, T RS
HBiR%.

1.6 FRARKBMBEMEBMENRIN HSE ODMEN 0.4 AR ZAEHRIE
B, A BR4E,HHET 12C.20C.30C M 3I7TCRA DR 18Sh, FEYRHERE, I
0.1ml BRATEHE TR, St HBINE, HEREABENZEEERRESE, BT 37CKBH T
HF8,0.5.1.2.4. 18 24h B, EURBERARBETR. TEHESHBHEE, B,
PF KRR 5 IR S B OCER [10] B AT, 1AL Z 08 0 TR i 1 BR K ki fa e
B3R 2 M Toranzo ZF"HIEE | P & VI 7 B AT,

2 #8

2.1 ISHRIEKBEX 17 IEAYH MR LE 1.

2.2 FEKSEHME CI26 %5 RCR5 # GG, TEIE M McConkey FAR E AT K 4L A 7%
R ER T 25 TR RC8S, BI#EA F. M CJ26 8L RC85 Mk A SN F IR S /5 LB
BAETERENEFR EHTEE LA, EE5THLE, 2 EFBEKBA LT 5RCES HIBKET
R, RESI T HAE CI26 FTRA M B AH 25 %A, BE4 FRNASE Nal, Tc 71 SMZ
SR, BBk CI26 WEHIBKS RC8S B4, B A FHA. RARBEN T, fkE
CJ26 LAl K PIFPHL M4 18 43 2 (R B HBI101. W X Bk 25 ORI 67 & 0 pWH9601. MHE
4 BRAEPRRMEBICT G FHEEN RFR. B/ C2AEETHEE (Amp). UK E
(TO). B & (SMZ) % ZF i tktric. HP M Amp A ER ST BB B ZIAHE,
VLA K RS TRk 1,

23 CJ26 M RCRSBBSGT 37C/KIBR PSR, HEHH IR G -4 w16 # 5T K i 1%
K. BPREZF 1Smin FHATHAESF. ESHUAENTREEHANESTFEEEST
& SMZ¥ R EHBKES T, MANEREENEE K. 13%35%8:d 30min, 78 PR F4R
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Tab.l Frequency of antibiotic resistance among 15 fish pathogens against 17 antibacterial agents
BRIHRE i} 2 B B MIC i 25 B 59 HL
“wy Dose per disk MIC of resistant Resistant isolates
Agents (1g) isolates(>pg/ml) of all tested of
strains A. hydrophila
Penicillin G 10U 4 14/15 6/6
Ampicillin 10 4 13/15 6/6
Erythromycin 15 8 12/15 4/6
Carbenicillin 100 64/512" 12/15 6/6
Cephalothin 30 32 10/15 4/6
Vancomycin 30 32 10/15 3/6
Cefazolin 30 32 8/15 3/6
Streptomycin 10 15 4/15 0/6
Amikacin 30 32 4/15 0/6
Sulfonamide 300 350 2/15 2/6
Chloramphenicol 30 32 3/15 1/6
TMP/SMZ 25 160 2/15 1/6
Tetracycline 30 16 2/15 1/6
Kanamycin 30 25 2/15 0/6
Neomycin 30 10 2/18 0/6
Gentamicin 10 8 2/15 0/6
Tobromycin 10 8 0/15 0/6
* 512pg/ml: MIC for psedomonas; 64pg/ml: MIC for other strains
%2 TREARERERM A hydrophila CI26 ¥%BE E. coli RCSSHRISER
Tab.2 Frequency of transfer of R Plasmid from A. Hydrophila to E. coli RC85 after
various conjugation periods
EHEREPHE & (] FR B (A]
:E2E )] Conjugation interval
Drugs in selective media 0.25h 0.5h th 2h 18h 24h
SMZ+Nal 7.1x107° 4.3x107° 20x107 32x107 27x107° 1.0x107"
TC+Nal 1.2x10°° 44x107°  3ax107t  3.5x107 191077 7.6x107°

#¥: SMZ Sulfamethoxazole; TC Tetracycline; Nal Nalidixic acid

EHBAES THE XEELSMIE (X 2).

CI26 M1 RC85 IR A /G, BB T 12C.20C. 30C M 37C FHEFKF, LR LM, &£ 12C
o, BBl KA E R, BEBARMRE (FE3). ME20CH, EBHAEAEF. £ 30CH
37CH, AFHBHEL KN EH.

M2 RREARRKEER, HEWHEAKFREAERN. MAEX A hydrophila
CR6MIMIC & T Xf E. coli B MIC. T SMZ K %7 WIRI3FH R, BEBLLE A hydrophila
CI26 FHIRFKFRETHE E coli FRIREKF (% 4).
2.4 LLCJ26 5 HBIOI YA FYEBLAR, DL RC8S #EZ A, 45 R RC85 IR FE 4K T ¢
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Tab.3 Effect of mating temperature on transfer frequency of R plasmid (for 18h)

wHEEFRERT EARE
BHEY Mating temperature
Drugs in selective media 12C 20T 30C 37C
SMZ+Nal 3.3x107° 39x107 9.6%107° 27x107
TC+Nal 5.0%107° 4.0x107* 7.2%x107° 1.9x107°

®4 SMZ.TC.3CJI26. RC85. HBIO1 R S THRENE R E
Tab.4 Minimum inhibitory concentration of SMZ and TC against CJ26, RC85, HB101 and
transconjugants (ug/ml)

%Y 323
Drugs Strains
CJ26 RC85 HB101 RC85(R") HB101 (R")
SMzZ >1000 1.6 62 500 500
TC 50 0.4 0.4 200 200

¥ ® B Optical  density (600nm)

B8] Time(h)

B 1 EH RS RA pWHI60! #5iES iK%
Fig.1 Induction test on pWH9601 with
tetracycline.

MWL LB HFERT IICTFHER. &)
lpg /ml BARFEIFNARE (- )HEFEES.
Cells were grown in LB broth at 37C with
(—) and without (—-) induction

3 itig

SMZ Ml Tc W HitE. ¥ CI26 & & Wt 25 I kL
pWH9601 [ HB101 4> 5I1E M 4EAEE, DL —#k &
PREM—HEBIEENZERE, HIRER L
EEF. BTERARAFEFELTWHIRICH 4
hydrophila £ h % K B8, H I, # A 5 2 BR
pWH9601 BEETE A. hydrophila FE ¥ 151E.
2.5 H 0.05mg/ ml. 0.02mg/ ml ¥ EB %} CJ26
4B 24h J5, SMZ U R 89 LBl 43 5 R 3/ 126
M1/ 128, X—HAIKKILT 0.05mg/ ml ) EB
SHFEFEF REAMERR, X4 EB &
PR AT BB PR A R BORLTH R U BR . X
LB, 0 24 FORLTE RS E AR

2.6 WRPFERFERAMUREMZGHREFHHZ
K F BE A B T 0 ok B A IO 3R R K2 T
SLAKESATERIHA T FEFEAEE,
RAEE 1, 1% Aoki F 8 5 k1, T BUIA Sk kL
pWH960!1 & T Al 5 35,

AR CI26 5RABEHRIIERG, RA LR, KEES T . IMESTELER
BREGTRICETE  IEE M ZAEME, ZARE KRG T HHEE RIS 3L SMZH TO). X
BAGBX AT RN, ENERHEBTIZAE, hTHERMZAREE F &
Wk, WA AR R A ARRERNE AR EHRBY, 3R, UEHBRKEERHK HB10I
R ZAse, RIREATLUKREEST. XAV, EREFENZARHRELRE b, MR
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HMHEBRERER THARBLEBNEN. CROEFERNBER, SZAHRBRELEST
B, EARAERFAGFEETHES W, £T C26 WA EEREBE HB101 3F
e T RCSS M, BRRIN &4, MHE EBWEBRRRT, AR AREXE
BT, F AT DOA AN R S BEE TR E L TR —FR b, YR, XEEHT
— @t AR B LR B MLGEE., Rd, kB HEAMEEHREH, AXKEE
M RER L, FOEEEANARNFRHAEERNEMERRERES Y, XR—MIEH
HBHAER.

R JFTAL pWH9601 M Hitk CI26 Bt #E S5 &I KM E E. coli K-12 RC85 BB E
RIBEW. B8 24h G, BBPFREE 10X 107, X—4%R5 Aoki Z"IREN % RH
. T Kim 408", A 89 R BRI P. Piscicida B3| E. coli K-12 RC85 H % &
ESX 107 #4 15min 5, MAMEN G BB, EEHRELAE 25C L B, 385 M
REWMANE., H4REE20CH, HEBMERT 25SCU LR EBRR, (A4S
BEN 2CH, AT A RAET A RAMFER, AT, M2 GREAEHAE T, EELE
YK, RTHRREEAEBNBERRIRE R2CHREBER FTESHL, MEHMFE
MRE. RETR pWH9601 ZEAFMBE RN HEBIMEAR, SEBEAYHAE XK. HHK
BLAEA R 18 £ o, 4 BS I Tt 25 7K 7 R A A

R 0.25h, £ TCHWEFE PR LM #EE FHREE T SMZ iR EW#ESFH.
BEZSMZFHREMEBESTAKAR. XVEBEHRT TCHHEEEM SMZIEREEMT
F—Bh b, MHE TCHHEENBERANERESKEL. M SMZIHERNEEEE AR
T, BT EAEEAE, SEFE TR SMZIHERNEB AT L, FEZEREAER
ERIKXFE.
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DETECTION AND PROPERTIES OF TRANSFERABLE R’
PLASMID IN FISH-PATHOGENIC BACTERIA

Li Aihua
(Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract  Fifteen strains of fish pathogens were tested for their sensitivity to 17
different antibacterial agents and the detected drug resistant strains were investigated to
determine if they possessed R plasmids. These pathogens included 4. hydrophila,
Vibrio, E.tarda, Yersinia and Pseudomonas. Most of them were resistant to —Lactams
and erythromycin. All of tested strains were sensitive to tobramycin. The transferable
R plasmid pWH9601 was detected from a strain of A. hydrophila CJ26. The detected
R plasmid showed resistance to tetracycline and sulfonamides. Resistance to
tetracycline conferred by pWH9601 was inducible in E. coli K—12 after exposure to
1.0pg of tetracycline per ml. This plasmid can transfer to E. coli K-12 RC85 from A
hydrophila CJ26 within 0.25h at 37C by bacterial mating. This transfer can occur at
12C.

Key words R plasmid, Drug resistance, Fish pathogen



