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W R ERREE— Al E - 1
M AL BRI HI RS

ZFRK TH#E RirK
GIFMRAYEMR. A 1609) (KEAFRMAT. k& 1602)
HER XEE

(REREREETRN,. §8 266071

RE 1934 9AF 195K, KEMXEK—6ZE R TIRARK, &L &
MIINFHT HRep B2 T 3 ER, AR Dk NEMTH, 258X 3 MEK
A —Fh FRIE - 0. X3 EHRE SNARAKEX, ARKEA, HFHX 3D
B A R, B 3BT 18 R A R BURE R AR, D
PR A L R EA HAR 30mm), ErFNERCGIEIRER 27mm) FHUR, WX FEER.
HEAL . EFHFEENANER omm) FMz5, NEBRMAERD . HHER. WRRS
2550, XHE 12 fyid REBSURSH B HUR(MEFER 13.5— 30mm). T HX HIKMR
(MEAER 22mm), FFREYEMNEFERZ 203mm) FHR, MHAEE. EHVHEHS
Wy, BFRAB, S¥ERAE—MIERBAGERFEE™EMAE. E23d EHR—K
RAEREEZ)RSTEMAREK, RHIEH LRI ITERMOTAERRTH—XK, UT
BB, S DNA, 3t DNA 17 EcoR 1 BYIE ST, A 2N 5 R,
WU 3 EBRMTIA AR TS ERRTARX. AERFRERELREH, BEHT
AR AR TR 2R THRAERIIE, AT 2B AR %A,

XA WOEEH WRINE-T AR il

BXMENMRREAS(HIKE, 1988), SIEHMBERHLTIWHES R, BHE
PERI(Elston et al., 1983), A 74 RUBUBTBHI( Bower et al., 1989 a, b), tLAKE
HEAYERAEESE C(EEH, 1992) %%, HIlERAWILEZ SR RRE. A
1990 FE LA, FRFMFLRMEE 7 RMIET-HIBG, MR (85 ) K4 B, &
B — il 2 A KHAL T, AMURFHAN, KAWHEBEEREEG. HHEMSE
T, FEEATEMHNAEHL5IEM(ERRSE, 1995, b), —BF R, FEHHE
TR ERMAHEITE, MMAEREAFRINE - [ (Vibrio fluvialis— T ) 51 (X2
BESF, 1995 SEmIPESF, 1995), MLA H T LIABOUARFELINE. A ST il i 9k o

*RETMHSERRBTA, 199448, =R, B, BET954€ 125, §#HE.
WA ENE: 199428 11 H, #2651 1994 7A 61,
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- O AR LR, UBAERIAER. Bk, BIOA R -2 E,
1 #¥R5HE
1.1t

S8 9% B Haliotis discus Hannai) T 1993 49 H, 1995 £ 12 H B H K& K™
FEAF, KREHBFHELR. KTPHEBRAFEALAA, £KN 33— Scm. HEEM
SrES: FJCHE/KhEEmeE 3 — 4K, 70% WMEHEEES, O KENAHISM L 2(F
WD) . SNERE. EAE. FRSSHE, TRKWMEESR, RERBRERERE 10 5
 WEBE, EMETROEREL, 26— 37C BH(ER)2— d EREICFHEEE
S, BBERREE, AHBERBEEALERATARGERAE, B HETRER.
M3 AN S o B B B TR B X AT K — T (Vibrio flavialis— 11 ), 4351k D
. Nk, TH.

1.2 K

1.2.1 AT 18 Mt RMBURIAR 155 E, MHMueller —Hinton) K i
MH iR (H P kB HB K, MEBRBREAYBN AWM. ER, KA 8Ek
Kirby —Bauver 2 &K %, AERBEMAER, BAR I AC 4 KBEEMNT
Iml MH Bz FRED, T 37 C 553F 6h( R R 9 x 10%cell /mb), FEH MH Rin#
1:1000 FBE&M. Db 3 Mk REk.

FAAERBER: FEZX, 0lmol /L, pH=65BIRENE, EFXHFEER,
0.lmol /L, pH=8.0 8RR ZEmh¥l; KKEER, LEEBK, OBE. 0% L8, FH
R, 0% L.

Al Kirby — Bauer 4E A9 #IE:( 4K,  1989) 1 R E X 18 Rl 1 25 9 i SR T
(A HARMER MR W KR & K ATCC 25922), ZRAERBRSAYHMBERER
J&, ¥ Kirby —Baver H ik BBARER C RS, PR WEMAY. 8K W
HREKRFERER TR¥KE, RI\EGUREMNEER, H8 8 MEURP 1 Frd B EUR
2%, PR PSR R EE I L R/ B U B (MIC) A/ D AR B W (MBC) (FKFE
2, 1990), .
122 HHEEREAROEEGAE  RBUEE LR MERN R EE X RIMA R
B, HEEFETD), REENHNEHEEER, 0.5 HRL /olg hEE, FRE), BXEH—
w, HES TR, WNE 8 KIFHE, F65x10° BEEERHE, BW4X, X 1K 15mm,
BUESHAMRHESE 3, 5, 7, 91 11 ROV, 3 bR 07 40 3 0 Jm TR B A8 R
ARG, BURZHE H R AR HIE X B, W45 3, 5. 7. 9 # 11 REUE e
FIRI RS> 20 T 45 1R
1.2.3 3MRREBKS DNA B EcoR T BVIEIES T & DNA MEEBUE TRE &
PAT. (1) BEE T B BRE BT TS, A 2ml ARIRESRE S, 37C &, ¥X 2ml ¥
BRI T Som] AR RIS FRED, 37C d&. W S00ml BikERE, HRE
37T, ¥ Soml EER £ HEAX S00ml $E3r&EH, 37T, %K. (2) H 500m! &H.L0FE,
F4C, 4500r /min &L 15min, # B, (3) A 20ml TEN (Smmol /L Tris—HCI,
100mmol /L EDTA, 200mmol /L NaCl, pH =9.0) #il RNase (100ug /ml), {B& ¥4,
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A 1omg HHM K A, WBAEZEFIFES, A 2ml 10% SDS, £ &0 G
JLIK, HAksE34% 10min. (4) F 55 C R 2— 4h, HERETHEREE. (5) B4 HE 5L
s, MAZER Tris—HC WA®, BASHEECE, FRHEATEES. (60 R
(20°C ), 10000r /min &[> 10min, HIRGWHEWS M. (7) AR ORER ER KA
FH-HELETR, RERTHMBMHE. (KSR —(NEE/LK, HEPHMHRES
Bk (¥ LEHES —BOE , A 3mol /L NaAc( BERRH) AW, pH=40, f#
HAWE S 0.3mol /L, FMA 0.8 AR RHEE, RARS. (10) B 2 40K
) DNA, THJ5, 7£2— 5SmiTE b5 2. I ODxwit B,

FcoR I BEUIEIGEHI 4 5, 10u( & 4ug)s EcoR 1, 1 (20U /ul)s 10xL
Buffer, 2ul JoEi7K, 7ul SR 20 37C AR 1 — 2h, Bk HHEHE 1%, 1g3K
BE4 R T 100mITAE #. MEYIHE S, 20ul TAE, 4uli Loading Buffer, luls 60 — 70V
Fa/EH Tk 1.5— 2h, EBRf8, AR,

2 #F

2.1 3 MREEMRT 18 My ENBUREE. BARMEKE AR RERESR

2.2.1 D, N, T3 MEkx18 fdiEZHBRERLE 1. 4R, D, N, T3 1 @itk
BAREF IS, Hb TAEAAREXMFFREAN, 3 X3RRI RK
MR RS R AR, BiiX 3 MERMTIAEEAR. DASERF, KREK™F
BN EIAE 1993 S, 5D o HEURBER &, K FEBE RIFHEA AlITFE 19%,
1995 EEF A B A ER AN, Bl THROXMAERMW.

2.1.2 9FHAEN THEAMNSEMNEKREMRMEAERE  RELRBUBESR,
DA 8 3 32 5 20 B B () A0, 1 th U@ b [ SURRI 259 9 R, St AT
MIC #l MBC fIBF5T, 45 R 3k 2. AT LAFE H: MIC fHf MBC HEKHM Y EFH A
MISRFE IR, (UF 0.31pg /ml, 0.63ug /mi HREZEEFEEEMTFER (09N 078,
1.56ug /mb 1.25,2.5ug /ml)

2.2 PIHFEZEERT YRR RBER

EAEEEHARARNLED, BRTHEBSHEN LML, NAY(EER) LHE
3, 5, 7d FREAN AL E R AT, | REEAEN, BERE, 5 1 MEENAE
DEWT P RABE, XHEERERLCCEEWRE). ALIR9, 11d HmEEN T
AR, S -MAAETRE, HERY, BOMELEARNEE WERS, B
SHEBENEESER, MAANEZEABEEINME(LEY), HERL, HNUMH
Wt ABH(RE M), HEEODZHBTFSHZ], RERD, TRANHAE S
WA HREERA F, HERERAES(AER)., ¥ THRAEWEN B ST
VERYE R, NH 16 M EHIR TAE 9, 11d R BLAET 3 MR E N SURE, SR
#3, ALUENL, MEEEAWRNNEN, HMtsEt TRAMENL, ARERER
RN R, RBE. RS, AN IRk A BURAN b R BUBE R 2y
(MEFEZ. LHEE. EFSERYS), AHdmey A8 A3 SUR & I #iE i) &
B HER)FS.

2.3 D. N, T3 Eitki DNA #) EcoR 1 B§UIE St R
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&1 D, N, T3P ESNGYRBRARER
Tab.1 The drug sensitivity tests of D, N, T strains

7% ;7] KR EHE(ug) 3R H A mm) R
KRR 10 30.0 S
g EEH 25 21.0 S
FFFR s 26.0 S
FOURAL 10 25.0 S
HEX 10 20.0 S
KREE 10 20.0 S
D aEER 15 20.0 S
TIREE 10 14.0 MS
M OR A% 10 12.0 R
] THREREE k) 8.0 R
HER 10 70 R
BEYHEE 10 0 R
i3 BEER 10 0 R
KHHR 30 0 R
+EE 10 0 R
REBER 30 0 R
HEZR 20 0 R
HEEDI 10 0 R
AEE 10 30.0 S
8 FiEe 25 25.5 S
HRYE 10 21.5 S
FRER 10 20.0 S
N KKEBE 10 19.0 S
R 5 19.0 S
HYESE 10 17.5 S
FHREE 10 17.0 MS
: HEE 10 16.0 MS
% THHERER 30 150 MS
aEE 15 14.0 MS
1BE 10 13.5 MS
REEE 30 11.5 R
BEE 10 11.0 R
LmEE 30 0 R
AEE 20 0 R
HFEXD 10 0 R
TR K% 10 0 R
SRR 10 2.0 S
AHLE 10 2.3 S
KXEER 10 ' 19.3 S
HEX 10 19.3 S
T aEER 15 18.7 S
iR 5 18.5 S
& IHMEE 30 18.0 S
KIREE 10 17.7 S
b CREE 30 16.0 S
HYEER 10 15.0 MS
THRFEIREER 30 14.0 R
R EiEH 25 0 R
aBE 10 0 R
HER 10 0 R
1E% 10 0 R
HEX 20 0 R
HEXD 10 0 R
it R B 10 0 R

S: #UR, Sensitivity: MS: PSR, Moderate Sensitivity; R: fii§Z4, Resistant,
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+2 9fREE T EHEA MIC #1 MBC {&
Tab.2 The MIC and MBC values of nine antibiotics on T strain
Z o W E (ug/ml) MIC MBC
A EH 100] 50 (25 {12.5]6.25|3.12 l.ﬁ 0.78 | 0.39| 0.19 0.09 - (ug /ml) | (pg /ml)
BXHEE -l-t-1-1-1-1-1-1+% + + 0.78 1.56
KREE == --=--1+1+]+ + + 312 6.25
o R -t=l=-1 - =-1-1+{+1+]+ ]+ + 3.12 6.25
a § % == -=-=-+ 1+ +]+]+ ]+ + 6.25 12.5
*EE -I=l=-]=-1={+ |+t +|+]+ ]+ + 6.25 12.5
S HEE ===+ [+ f+}+ | +]+1]+ + 12.5 25.0
TEFREE| - | -|-| - |+ [+ 1+ + | +] + |+ + 12.5 25.0
10] 5]25[1.25/0.63 |0.31 {0.16 0.08 { 0.04| 0.02] 0.01
KRV E -l =-]-t1=-F-{—=1+|+ ]+ + |+ + 0.31 0.63
HEER | =l=-1 =1 +]+ | +|+ + | + 1.25 2.5
+ RAAEEK, - ZRTEEE, B, Fnady.
%3 MABFEE(T)X 16 REENEYEBRILER
Tab.3 The sensitivity tests of T strains resistant to 16 kinds
of antibiotics after treating by Penicillin
RERHEEEE) FENEE L EHEE Xt M
% K MR EE MERER MEFHZ (T EKAE
BURE g goRpy | BEMINE
(mm) (mm) (mm) HH# mm)
AR 203 S 2.3 S 21.5 S 203
H B E 19.3 S 20.3 S 0 R 19.3
KREE 19.3 S 20.0 S 2.0 S 19.3
A=A 4 18.7 S 18.0 S 18.8 S 18.7
# R 18.5 S 16.0 MS 20 S 18.5
LB E 18.0 S 17.5 MS 13.7 R 18.9
FHEE 17.7 S 15.7 MS 17.3 MS 17.7
KBBE 16.0 MS 16.0 MS 143 MS 16.0
HEYHEE 15.0 MS 15.7 MS 0 R 15.0
A& % 0 R 0 R 0 R 0
A®E 0 R 0 R 0 R 0
HER 0 R 0 R 0 R 0
e WK 8% 0 R 0 R 0 R 0
BT HEE 0 R 0 R 2.7 S 0
#®E K 0 R 1.0 R 17.0 S 0
ol 0 R 0 R 0 R 0
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2 W O®¥ 5 ¥ #H 1%
BEHX3IPTEKD LS

T T|ITej|N|IN|N:]|D || D] D) M DNA, SRIEH EcoR [ B H

- - | e R4, HREBIAE

- — . |t | 23. 130 PREVEEYIRIER RS, MHEZ

:::: :::: :::: ::jﬁ: fb: 3 ANEBRRIE DNA 4K R

e ol e _ 4'.36% 30kb. EYIfE, 3T HEHKHKE

e WaxEHREMERN, RALEHN

e | | e e | 2. 32kb WEE, AHWEE. AR

. mm|o.0kb  gb: D BRAD T BETE 23.1— 2.3kb

e e O WA 4 %%, RUE, T N

U (== |-y WX EA 6 54, %3 &N

- = -] s B FE 20 — 0.56kb X []
| | W, D, TREHEM 3 &,

NEHS* , ]
B1 D, N, T3/ &S DNA EcoR T BIEAHE NS %22, miHtaTH

Fig.1 The illustration of Total DNA of D, N and T strains E(Dl:‘-‘iﬁ 1)0 .
digested by EcoR 1 3 IT]T‘Q;—I?ZEI%
M. Fie#E. Dr. D4kt DNA D, DHESUIRES; Ni, N bk DNA; 31 RFHRER
’ : AR R BHNE K ET H

N, NBREEYIRE S, Tr, THE DNAs T, THBEIRES:. . . o
" " FRBE B —F EEZY, ©

FARATEEDS ER. BRSERAAER 1BRE. MTHE L%
BpiE R, AT RN, R AR, KEKTREL R HRER
FAEERRAD, ARESANBENER, FUSBLMRRENEER 8K,
AXBEBE. IMFEE ABR LBRERY MONAERGE. B EK]
#, F6.5ug /ml FEE LA AT LU B RRRAEGASET R, BRCEERENER, SR
EHEE. FORZIE LRATUSEILK, FERMAZE, mfRaEthERs R
HipTE, SRR ZRRE, W TR R S R, R RE T

KVHEE RN AR ERERERETIE, BEBS, BEK, LHTH
BEEHE, TR RE R IGHAEM, SRAMECZHERET. AARERLHE3
W, BAERE. SEERERANERER R, X X ) 8 R 8RR (R
WEDMAEE, AHE. HEE A8EL. Emel. 1ERX. WURERS, mxH
WY REHUR, EHE FRNRARKEE, SR, KIME, RGHNITAASEEENR
AUEWIE — [ fF7e, EREHERa mk e,

KEFHFAA AR ERRM KR, REMGAER, B8 XA R & (0
Wl — ) RHBERT . AFER, WIRR, mIHBRELDEPEHE.

BRI SRR AT, JUANRIFG IX 43 2548 B Y Wl IR B — 11 X404 R RO U
£5, FRREESEH IR NFER) LERFEFERS ARG, AP
YRR, BoREMHEIA BNEURE IR ARARENL, FORBURRZER T oM,
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JERFIMEM L N IEF BRI SS, EMRTERIN, ARERNER—, UHER
MEFRTFER, LAERSE, NEHhH-— Uk, REmiye sk, &,
Rxt i —FASME, MY HRAWM—E AT, A FRTERN, RER
FHILAG:

() BZE KU RABON EHUE RSB, XA MRIEMET 25, BWHhs
%, XPjisH. WEgEZE, FEIXZH MIC # MBC.

() RERKEEEHE-WIRAR, BEXHHARIEANTERESBERE
A, DB bR

() RMAERBMAELIR S, EFEEEE, REASAAKREASHE BAXHELT
RIIREIEH I RITRRE, AR R B URR, BRI RRBL, HBRE
LRGN
3.2 WFHIE - O HAHMER, LRMLIUEY D, N, T3 M EkRORAESRRE
M. EcoR 1 MHIAR, U3 MERMERRET RE, MXMREEHTHE
FONHRAE T RARI RIS, T8 25 B AR R LUK B3,

8 % x &

XGHRE, 1995. PEAFFE, 200 B— 84,

ERKRF, 195 a. #HFERY, L 52— 57,

FRRE, 195 b, KR, 140): 3—7,

EEHK, 1989, MREFRETFM, HEHBEHARBBH(KE), 56— 535
KEHES, 199 WERBUEMF L. F), KB KE), 90— 49(£): 60— 6610 ).
&R, 1988, WEHMIEER, L 47— 9,

B FE, 195, PEMESYRE, 70 33— 36,

BEEM, 1992, k=HE, 1106): 23— 24,

Bower, S. M.. 1989, Aquaculture, T& 207 — 215.

Bower. S. M., Whitaker. D. J.. Voltolina, D., 1989, Aquaculture, T8 147 — 152
Elston. R. A. et al, 1983, J. Fish Disease. 6 111 — 128,
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PRELIMINARY STUDIES ON THE MECHANISM OF VIBRIO
FLUVIALIS— 1T RESISTANCE TO ANTIBIOTICS

Li Taiwu, Ding Mingjin', Song Xiemin', Xiang Jianhai", Liu Ruiyu"
(Department of Biology, Liaoning Normal Uniwrsity, Dalian 116029)
" (Aquacultural Company of Dalian, Dalian 116023)
" (Institute of Oceanology. Chinese Academy of Sciences, Qingdao 266071)

Abstract The 1993 to 1995 outbreak of pustule disease of abalone Haliotis discus
Hannai, discovered in the Dalian Coast (Aquacultural Company of Dalian,
Pacific Aquacultural Company, New Harbor Aquacultural Company of Dalian) was
caused by three strains (D, N and T) of the bacteria species Vibrio fluvialis— 11 ,

and were isolated with the routine method from the abalone foot. In this work, the
sensitivity of V. fluvialis— 11 to 18 kinds of antibiotics and their minimum inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC) were studied.
The sensitivity of V. fluvialis— Il was determined by using drugpaper to inhibit
proliferation of the bacteria and then the diameter of the ring for bacteria inhibiton was
meatured. The results showed that different strains have different sensitivity. The D
strain (isolated from the diseased abalone of the Aquacultural Company of Dalian)
was sensitive to Ciprofloxacin [the diameter of ring for bacteria inhibition (DRBI)
was 30.0mm], Cotrimoxazole (DRBI was 27.0mm), Furazo lidone (DRBI) was
26.0mm), Norfloxacin (DRBI was 25.0mm), and Chloramphenicol (DRBI was
20.0mm), Gentamycin (DRBI was 20.0mm), Erythromycin (DRBI was 20.0mm); and
resistant to Ampicillin, Penicillin and Cephalosporin (DRBI was Omm), The N strain
(isolated from the diseased abalone of the New Harbor Aquacultrual Company of
Dalian) was sensitive and moderately sensitive to the 12 kinds of antibiotics,
including Chloramphenicol (DRBI was 30.0mm), Cotrimoxazole (DRBI was 25.5mm),
Ciprofloxacin (DRBI was 21.5mm), Norfloxacin (DRBI was 20.0mm), Gentamicin
(DRBI was 19.0mm), Furazo lidone (DRBI was 19.0mm): and resistant to
Cefoperazone, Streptomycin, Cephalosporin, Leucomycin, Pipemidic Acid and
Penicillin 11 . The Tstrain (isolated from the diseased abalone of the Pacific
Aquacultural Company) was sensitive to Norfloxacin (DRBI was 22.0mm), Ciproflo-
xacin (DRBI was 20.3mm), Gentamicin (DRBI was 19.3mm), Penicillin (DRBI was
19.3mm), Erythromycin (DRBI was 18.7mm); and resistant to Cotrimoxaxole, Chlo-
ramlphenicol, Methacycline (DRBI was Omm). The MIC and MBC test of the T
strain was performed by using 9 kinds of antibiotics dilution. The results showed that
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for Ciprofloxacin MIC was 0.31ug /ml, MBC was 0.63ug /ml; for Ampicillin MIC
was 0.78ug /ml, MBC was 1.56ug /ml; for Penicillin MIC was 1.25ug /ml, MBC was
2.5ug /ml; for Gentamicin MIC was 3.12ug /ml, MBC was 6.25ug /ml; for Furazo
lidone MIC was 3.12ug /ml, MBC was 6.25ug /mb for Erythromycin MIC was
6.25ug /ml, MBC was 12.5ug /ml. The sensitivity was changed along with the
transparency of the bacteria colony by treatment of the diseased abalone with
Penicillin for 11 days. The mechanism of resistance of V. fluvialis— Il was studied
by gene engineering. The total DNA of the three strains was extracted and digested
by Restriction Enzymes EcoR [ . Electrophoresis showed that the three strains had
many different bands.

The above results suggested that the mechanism of resistance of V. fluvialis— 11
was related to gene mutation, and that antibiotics provided necessary condition for
the bacteria resistance.

Key words Haliotis discus Hannai Vibrio fluvialis— [1 Pustule disease
Mechanism of resistance to antibiotics



