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1.1 #HERR

2018 4F 1 H—12 F e 2 FHYL A 405 3 55 X
(% 111°73", b4 21°79"), BEHL B 345 637 4
Bk, HorP G IR S K R AN 287 BR(2216E H5 57 4,
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B RE IR AL, 14k RE A 0 R 0 R P TR B
VAT . FEPRZR LB B, MIEH 258 X (R & 3
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R o TR TE H FR 08 X R AR (g AT A5, A8 3 1A e
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Tab. 1 Amount of the dominant strains from oysters
and the farming water samples in each month of
2018
A e AR N I R AR U P/ ZS
1 19 21 33
2(ARFKHE) — - —
3 24 — 25
4 30 19 30
5 26 — 18
6 23 — 16
7 30 28 25
8 26 — 29
9 23 — 29
10 29 — 30
11 29 — 29
12 23 — 23
it 282 68 287

BER . B AR (H AU WE /B e BRI ) | 1Ok g A ]
FHT-. H8RE G, BNV AE, WHE, A&HRJL
ARG A BN RGP A PR A A 258
YA HAEHR 5~6 mm, WoKE S 20 pLP FEFLLK
AT B (Escherichia coli) ATCC25922 Fil 4 5 8. 2 Bk
W (Staphyloccocus aureus YATCC25923 "~ 2 2% T ki itt
AT, HAUAS R i ORI 2 s .

x2 WEERRRTECZNEESTFARTNERANY

Tab.2 Bounds for the diameter of antimicrobial suscep-
tibility testing of heterotrophic bacteria using
the K-B diffusion method

EREE ATCC25923 /mm
/mm

Wb A 5ug 30~40 22~30

B &2 10 ug 28~36 22~28

NS 10 pg 19~26 19~27

RARHE 30 pg 17~25 19~26

B (F
w120 ke 23~29 24~32
/23.75 ng
FH e )

IV g S 300 pg — —
FIARF 5ug 8~10 26~34
HER 10U — 26~37
IUEZS 30 ug 18~25 24~30
AEE 30 pg 21~27 19~26
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BRI IR . 2216E $555 4 . Mueller-Hinton
BHRMHASEFR I, W AT AR RH A ]
14 Fik
141 ZAFERKERERERILEE

PRI RR R BE M - A A 2h B I R VR R
B, WA RO G R4 H B — o AR 1Y B (4
SO0 11 DL 12), DATCTR AR B K PR T ARk i 8 57
BT 24 hQ8COHEE, MFERE 10°.107,
A 1 SRR VA A 9 % S A B AR AT T VR A P

AR WAL S B IR SR BT A JE [ 41 DNA,
YERAS AR, Bl 15 2% o & 9 (3 100°C7K¥3)10 min
JE L BIYAH, 12 000 r/min 8.0 10 min, BE T A
Me, EiL PCRFLARY HEIF 407 57 X 16S IDNA 7
G, XA 32 R bR AT R0 2P 5 (B KR, W
J 168 tDNA i FH 5| W5 50 e R AR R . RO A4
NS

51¥: 8 f: 5’AGAGTTTGATCCTGGCTCAG 3/,
1492r: 5'GGTTACCTTGTTACGACTT 3'; e Wik &
(50 pL): 7K: 36.5 pL, dNTPs: 4 pL, 10xZZ % 5 L,
Taq ffi 0.5 uL, 514 8f 1 uL, 514 1492r 1 uL, Fitk
DNA 2 pL.

A& 95°CS min, 95°C1 min, 48°C 1 min,
72°C2 min 30 MG, 72°C 10 min, 4°C {17,

1.4.2 ZGEA%:

K H Kirby-Bauer 48 54 #IL (PR K-B %), £
XF10 FE LA BT T AW USRS, S
NCCLS A= 2 BB 56 45 il SR DG 58 STk it 47
ﬁé,ﬁ—:‘ﬁ, 14-17]O
143 WHEEMNE

6 U A S RO 4 B ) AR, R R AR
I bRE AN R 3 B, AR 2R 3 #2580 i 45 5L 43 i)
FIGE N RO 2Y) . 1 EERUR) . S(BUK), 415 geit 45
F A S0 IR FE KA AT . g R W A PN 48 TR R
WG R P9 20 B X 25 Fh BT AE R T 25 % | USRI 2 &
i 25 % (it 52 3 Fhak 3 Fp 2L 259 R B RE E 43 L .

2 £&X
2.1 BHARRENKLEREZKARS BFF
ES R

WM BEW R, HTWERNIKRES N
10* CFU/mL , “F-Hig i 45 5 5 oR 323 00 W1 B Bk ik

) H@ART/CLE

x3 LUMBRMFIERE

Tab. 3 Judgment standard for antimicrobial suscepti-

bility testing
b VR BR B AR B 7 /mm
S I R
W P 2 ﬂ@@'% =21 16~20 <I5
RiarwE =21 11~20 <10
FULH K KKEE =15 13~14 <12
TIRER =18 14~17 <13
W BEAwk =16 11~15 <10
kg ok e =17 15~16 <14
PR R R =20 17~19 <16
HHEEL FHEG =21 11~20 <10
PUMFEZE  UHE =19 15~18 <14
R[ERE AER =18 13~17 <12

WS U, Lo EEUR, R: T2y

J¥ 254 1.30x10° CFU/mL #i1 2.80x10° CFU/mL, W
R YAE 10°~10° CFU/mL, 54 258t 2R,

[FIEF, 25199 85 % PCR F=#ik 4151 4347,
IR BR 80%AZ 5T IR A IR E B} Vibrionaceae,
FONINFE R Vibrio, LR W#FTLIRE Shewanella, H
AW B N P Xanthomonas . AT B Bacillus .
NI Pseudomonas S5 RF A BENLIL I, 4 H BF
di EBIMER T 5%,

2.2 R RAEIEAR N B SR RAR AT R
B & 6 S E0m K4 R
it BRE 4 W 1A Y R SRR AR SRR 10 Fhdis:
MRS RANE 4 Frow, R TR Py 40T X
BVE B BURR A 83.7%, XK KT R HURER
9 83.0%, HORXE G . WIHRE . RN AE . &
B R WUBCRTE 70%L) b, it RIRE R . AR
R G. IR HUBCRAE 60% LT o HEGFRGE K
IR BRI S 2 Y R E B R (GE 92.3%), X IRH
bR 86.1%, MWW E | BEmi ., KK
T R B BUBR I BN 83.6% . 79.8% . 71.4%, X PR
F.HER G, FIBEHER. AR kg i Uk
BAE 70.0%LA T o BRT, FHW5A PN B KoK AR TR X R
VD B 25 3R AR, 4300 1.4%F 0.7%.
2.3 FAAFARAMBA A 10 Fr L Fei
MK R
AT 10 P A= R A 25 B2 R L3R 5, %
TR PR 2R B BB (U R e K 92.6%), 1K
X 52 A ik e A L V0 B AU 430k 88.2% . 85.3%,
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R4 ERHGEAREFBEREAENREREROHEE (%)

Tab. 4 Sensitivity of bacteria from healthy oysters and their farming water to different antibiotics (%)

, NG| PN
E/IWATE
S I R S I R
s TR 2 75.2 16.7 8.2 83.6 12.2 42
M o
Bz 2 83.7 14.9 1.4 86.1 13.2 0.7
; KR 83.0 9.6 7.4 71.4 10.8 17.8
SRS -
IR 59.6 25.9 14.5 46.7 20.6 32.8
fith iz 2 R i 78.0 6.0 16.0 79.8 6.6 13.6
R EURIEES R 13.8 14.9 71.3 23.0 10.5 66.6
Gk S F 45 42.6 23.8 33.7 46.7 25.4 27.9
HHEER HHEKG 41.8 28.4 29.8 47.7 223 30.0
DU WEZS 75.2 10.3 14.5 65.9 20.9 13.2
A EL AR E 74.8 19.5 5.7 92.3 6.3 1.4
S U, I R EURR, R it 2y
MY UHER, FIER. 55 % G. FAMTE4Y 200
e - n ENX
FBUBCRAC T 75.0%; 4 WA o9 40 B8 X A AR L 180} § KNA
= RLEdEzd=s =1 0 160 f [ GM
R G WZRNBE, HHT 40.0%. ol IMPISMZ
A = 120} m = i .
x5 FHIFENMAE TR IE ZHERE (%) bl | [ | I .§A
Tab. S Sensitivity of bacteria from diseased oysters to fﬁ %0 I - «CIP
different antibiotics (%) = 60' o = TE
. Thery 5 e ' c
bk % i 40
S 1 R 201+ I I I I I
TR v B . B, . . i . . .
W P 2 BNV 75.0 19.1 5.9 e I R R TR TET
R 2 85.3 14.7 0.0 VERV
)=
wLmE g DOomA 926 45 29 L LI RIS 10 B 2 W%
R 66.2 21.9 5.9 Fig. 1 Monthly antibiotic resistance rates of heterotrophic
itk e 2% =Ryl 88.2 5.9 5.9 bacteria from healthy oysters to 10 antibiotics
YRR ok g s 5.9 17.6 76.5 H: CIP: WAV AL ENX: BV A, GM: JRREZ; KNA: K
FliEaE 2k F 4w - 26.5 20.6 529 2, TMP/SMZ: B AR, F: WRmgmkiR; RA: FIEF; P &
EHEL  HEEG 426 103 471 R TE: PUIRA CAB A
DU UEZ+ 75.0 23.5 1.5
AEmEL ABZE 72.1 26.5 15 2.5 FRAIGARA @E A 10 FIRAE T E

WS HUR, L EERUK, R THZY

24 REAERAEARA @EA A 10 #4
MK 10 FpAE R AT 258 Sk A, 4 AL 6—
10 H . 12 7R W oy A0 25 el s (8 1)
Horp, $-SFREAE 10 A Ox BET 2 2% R
13.8%, HAxH 0 2 pkx BT B2 % )Lk 0;
0T FIAR - WK e RN 85 2R G TN 258 ] i v, L
MR FRREXERHE G AR 73.3%; RIFEE .
BATE . AR WIS 2PRAEA R A A8 K .

AR WA ZE o, T BST  PE T B4 1 3
Gl 1 A4 AR 7 A)REEEH(A 2), 321k
R R P S R R R VD BRI 250 0, X PUIRE |
AR KKEE . MNP EM 2R B, EHEE
BYSE, B3 A 3 A9 DA P 200 TR XTIk il s g
it 25 R 5 155 (>50%), X FEFHEREE G it
RIRZ o REERIRERGER . NIV B L 0k I e 7
BOHINEE 5, (AR NI 2578,
JR A it — 2 F S B 2 o LA, 45 53 BH 41 TR T 24
KT 7 AR, K2 5K 1 M s ER, @EE
g R0 A A N R T 2 AR A AL, T 24 1
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Fig. 2 Monthly antibiotic resistance rates of heterotrophic
bacteria from diseased oysters to 10 antibiotics
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Fig. 3 Monthly antibiotic resistance rates of heterotrophic
bacteria from farming water to 10 antibiotics

27 IEAGHBARRNRLFARADH
% ERGEHRLE
G145 H K A 4F PV A5 A0 PN B HE 33 5 7K AR 21

‘m@mARm1E

WL EM 2 HERILRE 6). BIEER, TibREE
FEWGR P AU BE R A 0 A N 40 B A 3R E K AR A
W, ZH M2 M2 O, A 30%L .
e %% g6 4 05 R P9 40 TR 22 TR 24 bR A
38.2%. AMR4TWIANAIEMN 1 H. 4 A, 7 HZH
i 25 B R EE R - TE, 7 A R3] 64.7%:; fd a5
A P 4 B 22 S T 2 B R EE B e 7 A 40 R 1 (66.7%);
S 7 B K VR 0 T 22 T 24 R PR EL BB AR TE 20%
Db, Hor 4 AR, 558 76.7%. BAKRE,
e R | s M A P 40 B LA % SR K R 4 TR Y
ZEM PRI AR EZN . 28 LR, 3248 3wkt
10 Fdil 2 o B VD B2 BT 245 SR eIk, PSR B i
2l AR A, T X IO A R T 2 R i,
FfET . HEE. FIBER. MARZIKEK DR
B A 2 2R, UG R N A, B
ERZ5RT 7 AR E T i,

R 6 HIRFEKKRENAES BN HER(%)
Tab. 6 Percentage of multi-antibiotic resistant strains
from farming water and oysters (%)

Ay TR W AR KRS
1 0.0 14.3 30.3
2R FE) - — -
3 12.5 — 4.0
4 33.3 26.3 76.7
5 11.5 — 27.8
6 47.8 — 43.8
7 66.7 64.3 40.0
8 34.6 — 24.1
9 47.8 — 31.0
10 41.4 — 33.3
11 20.7 — 51.7
12 26.1 — 21.7
Bt 32.3 38.2 35.5

3 AT

3.1 BGEHRIEKARTREKA BE T RE
WAEZWFH £ R}

W 75 2 AL B TV R R, R A 2R 2 AR g
AT RE BB A B FRBE X — PG A R SR
ARG B T 245 f o g DR SR VIS A 245
AL e AL DT K T A, 3 i A 1 T R 3 A
Tt 2, DA T 5 850 A 5 v 4 i 24 R o o e 01,
AT GE X 005 75 T K R B FL A P9 M B T 265 P AT T
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SRUT 0, 4 F 03K R TE £ T 1 24 2t g TR 5 7k oy
T, LR FE KR BB A L 1 T 24 A vy, [l SR
FEL I P AT TS 24 532 5 00 A DAY 40 BRI 24 SR A B, e
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0 2o 5 0 R S R A PN R RS T S A
03 TR RE AN A S B TR A WE R N AR R, XA R
AT —E BRI CRZ R 34 H), Il #3445
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PR LA BERR, %GR PRI /K U v T L3 5 i
WEVRINTRRE, 7T ULFR S PRI BT B 19 B 2P . Starliper
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DX 2 Bl A e A, T X 45 5% G X KA 2 D
PR BRI 04 S DA Bh T A SIS Sl ) 1 T X
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34%., fgREGtG AN B TR w 2 Ein 20 E I T 7 H
By, ik 60.0%Lh I, HHUHANRFERHEZEMNG R
it B AL W A P 5 R R 0 I SR BE K AR S TR R 2
i 245 UG A EAE 4 A0y, ik 76.7%. 1l WAt
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KA QMWL FEL IR LN, FRAH
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P HIREAR 255k, AR R 2 25 Wi o) e S i 1] 9 375 7
FRTRE XS Rz 257 A s 2 M 2 2 R 251 . (3)259)
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4 Zi

AW FELE SRR, AR T 45 57 5 BR 5 K AR
e FCR A B0 5 5 T 22 BT 2 L, (ELAR 5kS i
o SR B A AR 2 BT A TR R 28 5, Hop
Y 05 5% B K AR BRI AR 9 S R TR O S U 2 Y
2R Ik, RO PR B L0573 40 T 3 R
KR A 25 3R A ik, HUON S SR MBI 2
ST R, S 57 2 TR T Wk R A i ) 5 25 3 B e T
Xt FCA 2 BT AR 3R A 25 3%, 1A [ H 073 A I T
X 75 5 2 RIURI AR P A TR 25 2 sl Bk A ] 3
B LA, KRG T 4 A0, M4
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Abstract: To understand the resistance to antibiotics of bacteria in and out of oysters, 10 types of antibiotic suscep-
tibility tests were performed on 637 heterotrophic bacteria isolated from oysters and their farming water in Yangji-
ang. The Kirby-Bauer paper diffusion method (K-B method) was used to analyze the general situation of bacterial
resistance to different antibiotics according to the NCCLS antibiotic sensitivity test operating standards. The results
showed that the antibiotic resistance rates of heterotrophic bacteria from healthy oysters to enoxacin and gentamicin
were low. The antibiotic resistance rate for heterotrophic bacteria from diseased oysters to gentamicin was the low-
est, followed by that to the compounds sulfonamide and enoxacin. The antibiotic resistance rates for bacteria from
farming water to chloramphenicol, enoxacin, and ciprofloxacin were low; however, the antibiotic resistance rate of
bacteria from oysters and farming water to furazolidone was the highest among 10 tested antibiotics, and the sensi-
tivity rates to kanamycin and penicillin were fickle. The present results also suggested that the multi-antibiotic re-
sistance rate was significant. The multi-antibiotic resistance rate of strains from healthy oysters and diseased oysters
peaked at 66.7% and 64.3%, respectively, in July, and the multi-antibiotic resistance rate of the strains from the
farming water peaked at 76.7% in April. In general, the results of this study indicated that the multi-antibiotic re-
sistance rate of heterotrophic bacteria from the farming environmental water and oysters were all high, which
should be a concern. The resistance of the tested strains to different antibiotics varied significantly, and the resis-
tance rate to furazolidone was significantly higher than that of other tested antibiotics. In terms of time dynamics,
the peak of antibiotics resistance rate of farming water-derived bacteria and oyster-derived bacteria occurred in

April and July, respectively.
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