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2018 4F 6 H . 9 HTES AR Wil 1 X SR B ds 41
(1), 6 AUyRFEH S ISk (117°08'E, 23°46'N) .
HN(114°57'E, 22°71'N), FH{T.(111°79'E, 21°68'N),
{LI1(112°57°E, 21°77'N) . & 11(112°78'E, 22°27'N).
9 FRAERH S 5 1L(112°78'E, 22°27'N)., JillJE
(115°37'E, 22°78'N). JiliZk(117°08'E, 23°46'N), #t{T.
(109°75'E, 20°89'N) . FHIT.(111°79'E, 21°68'N), FKkf
MU 25.4°C~29.8°C. RAFASEREE: 18.4~32.5. 7£
B RAE S BEDLIE L 5~10 HALWE, JFHJCH A B K
HUET R, R 0.5 g AN ALIE B T K iE 5
R AT g, A 1 mL o AR L KR A 5 B
A3, PL1072, 107 IR B R TR RS, A BV A
F 3 Ft% 33 Brain Heart Agar(BHA)R: % . Thio-
sulfate Citrate Bile Salts(TCBS)#53%%: . Mueller-Hinton
Agar(MHA)B: 2 5L TR YRS A BR A A o
BAMERE 3 AT, A E T 28°CHER
R FRMIRG SR 96 h, SRJE B 77 3 0 S 5% 40 B AN 9B
AT 8. BHA K598 FE 1504 51 o0 5 98 4018 5L,
TCBS RGBS R N £, MHA 555550014k
SR TR 25 W) BA B R TR AR LB L 1.4,
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Fig. 1 Sampling sites in Guangdong province
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1.2 WHARCE—HUHS B

3 S A T B 24 4 ) B 1 ST A U A % R T 2
BRE, B AR (10 2B R4 A T MHA K5 5%
FA RN TR KB R . nRIMIRE . R A
WhEL RIiEvE . JER . W 7
MHA $5 375, A 5 8 T 28 CHEIEE FR M 5597 96 h,
SRIG AT AT EL, FEREALPR R 75, LkiZk sy
B AL FH AT R A7 (-80°C), Je S A PR 45 2 T
2.2 M2 o3 #r 0 2.3,

1.3 @@ A FEL2 DNA HRREFHE 16S
rDNA # PCR ¥ ¥

DNA Maker ., PCR-mix (55 Taq DNA A
dNTPs, M5 PCR P A7 4155). dd H,O 3
W F TN AR BB R AT BR AN F] 5 4HTR DNA $2 07 &
(Mabio)ll F ) N 2 B A= DI B A BRA R 514 i K
— W AR AT BR A A . LABTRS & 4% 14 48 TR
DNA MHitk, #4T 16S rDNA [ PCR 434, ¥ 3k
M A BRI

KA Z (25 pL /& &): PCR-mix 12.5 pL. DNA
BidR 1 pL. ERUESI#4 1 ul. ddH,O 9.5 pL. 75l
Y 8F: 5'-AGAGTTTGATCCTGGCTCAG-3'Fl 1492R:
5'-CGGTTACCTTGTTACGACTT-3' #1741 . ¥4
500 95°C 5 min, 95°C 40 s, 55°C 40 s, 72°C 45 s,
55 2 B EEE UKL HEAT 30 MIEHS, 72°C 10 min, 4°CZ
1R .

PCR ¥ B4 15 TH LAY 16S rDNA, K5 A7 ER
WREEC LUK, MBI — K25, BrEa e m M
K — W 376 F PR B 4 A BR 2 w47 A ) P, 400 )
45 B i A Gen Bank(www.ncbi.nlm.nih.gov)sF #E47 H
XF, B AR R
1.4 580K R A2 £ 54

BT 258548 A 4% RUETD 2 (10 wg/i). B
FEUI25 pg/F) IRREER (10 pg/Rr) . Wk e nat i
(10 ug/Fr). FrEZEGO ug/ A FIAEFS ng/H) . HH
YRGS pg/) . IHEGBO ng/f). HEZA0UR).
W R0 ng/H) LLE RS ng/A) IR (30 pg/
A ERIPEA0 pg/). ZTUHRERGO pg/f) . BiIEIpg
MO0 pg/ ) AFRIPEG ng/i) . AR HEGO pg/h).
THHRQGO pg/ ). ZMERA0 pg/l) . whER
(20pg/ AW TR A= 53570 A BR 2 7)o 33155
FEIA P 5B o e BRKEE R | DRI | A

) H@ART/CLE

WV WA R R JEE . Ehnaio
Tl 20y B0 L U BT R T A AR R B0 A FRA 7).

25 SR 5 v SR 4R R B B0 (Kirby-bauer 4
Bk, fiFR K-B ¥5), #RERZAT: AR SR
ARG TE 28 CHEFRAA T 5 TR 24 h, MA 1 mL &
PRAE SRR, IR T R 35 I A IS IR LY TR R
JB Rk, RAIE T 100 pL #E7E MHA 555558 1, H
WATEERI SR, FERW T, PR R 55 Je B
AR o B e R R L R, MR S R R
OyHEfm, 2R KR AE 28 CREIRAN PRI B G IR 24 h,
FHUE bR R RO S0 B 1, S T Y B, AR
NCCLS B ImbnifE bl (R DA AR
HURAREE, RIBURR(S) . W BE(D) . THZ5(R). HHIEH
R WY TR PRAR IC A T 25 R, [RIBX) 3 A Bz 3 Fh L 1 1
YA R AFAE DU B9 H) 2 Sy 2 HE it 245 (Multiple-anti-

biotics resistance, MAR).

F1 20 MInEZROABIRE FI ERE

Tab. 1 The determination standard of sensitivity test for
20 antibiotics
— A Fra PR B HE bR /mm
(ug/bt)  WZHR)  HEQ)  BUEES)

HHE 2R 10U/K <14 - =15
FIRER 30 <14 14-17 =16
W B 10 <12 13-16 =17
UL 10 <14 15-16 =17
TR 10 <12 13-14 =15
HER 10 <llI 12-14 =15
HiEER 30 <13 14-17 =18
RRFER 10 <12 13-14 =15
EHHEN 25 <10 11-15 =16
FIE - 5 <16 17-19 =20
UE7S S 30 <11 12-14 =15
AHR 15 <13 14-22 =23
R A 5 <I5 16-20 =21
Bisv &2 10 <15 16-20 =21
ZIHE 30 <10 11-13 =14
[CIEATp 7N 10 <13 14-17 =18
SRR 15 <14 15-20 =21
AR E 5 <12 13-16 =17
WA % 30 <14 15-18 =19
AR 30 <9 10-11 =12

52 TEPERLF 12020 4F / 4F 44 45 1 46 3 3]



Bt

Xof BT 25 1) BAT PO ) A0 TR S A ) LR
X B 24 W HAG M B A R L A5 = R 24 57 A
TR R AR ZR AP AR TR S < 100%
MRS 245 T RS 22 b 245 9 14 T 245 %
TiE$ 24 7R (Yo)=TiK$ 24 B bR K /32 1R bR B K0 100%

1.5 BELSAT

T BAER I Excel 2010 #PFEHE, KL 2 (0]
82 S TR T B 207 2293 H7(One-Way ANOVA)..

2 ER5W®

2.1 RE SRR SRR A F IR @ E IR
A=

6 A M8 o, T AR & TR T TR 0E XA WA
577 40 B BCH BRI B 1L (2.6x10°~5.8
10° cfu/g)> 7T 1] (2.2x10°~2.8x10° cfu/g)> E MM (3.6%
10*~7.8x10* cfu/g)>ilI 3k (4.2x10%~5.2x10* cfu/g)>FH
71.(6.6x10°~9.8x10° cfu/g). W 2 FizR, il X 5
TR B A X 1~3 RS, 4S5 g
A 9 IR B A FR e SRR R 6 10(4.8%10°~5.6
10° cfu/g)>VT.11(3.6x10%~1.9x10° cfu/g)>il 3k (2.2x10%~
3.2x10% cfu/g)> B M (6.8x10°~1.8x10* cfu/g)> BH YT (8.0x
10°~3.2x10° cfu/g).
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Fig. 2 Quantities of heterotrophic bacteria and Vibrio in
different locations in June

O HA T AR A U T 7 B XA W A 1 S5 5 4 R
B B Y R s TV (1.5%10%~1.8x10%cfu/g)>1ilI
3L(5.8x10° cfu/g)>FHIT.(2.2x10°~2.4x10° cfu/g)>ill &
(1.2x10°~1.4x10° cfu/g)>% L1 (8x10°~1.8x10* cfu/g),
X 2 8] TR R AR 25 e AN 3, TR 1 A
Gz Al 3), 2 AT ws A A IR AR s BRI
g YT (8.0x10°~1.9x10% cfu/g)> FH ¥T.(6.6x10°~6.8x

) H@ART/CLE

10° cfu/g)> 5 111(6.6x10°~6.8x10° cfu/g)>1il 3k (2.0x10°~
4.0x10° cfu/g)>ilFE(6.9%10*~7.1x10* cfu/g).
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Fig. 3 Quantities of heterotrophic bacteria and Vibrio in
different locations in September

P 2 F KPP EREE, AEEaXR
AP AR BN, 6 A 9 Ak, &
Ly B BET A 4 5 4% P S 75 40 1 450 1 350 4h F 558 v 7K OF,
T AS [ 1 DX A7 70 AN () R B 11 22 5, () — b X AN [R]
A AR K255, Bk L, 6 04t Witk 7 5%
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6 HAn 5 9 H 05 i 57 3% 40 D 850 22 S 0 32 (P<0.01),
FHZE 1~2 DECE (A 4). P A Enlng, &1l
X 6 R dn s Ntk 9 H 0y 5 97 40 o 40 =
1~2 DNECRGL, 557 AR 25 5 B 3 (P<0.01),
HIFHATHE S & IR X ok S BER EE | R
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Fig. 4 Quantities of heterotrophic bacteria in June and
September
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A Akt 25 TR AR 310 A4~ Forb, PHYLHLIX 53 2 it 24 T bk
734 B S BTN 2 R 64 > EMIH X 7
it 25 R AR 49 A~ R HL X 43 B 25 R AR 36 >, dil
Sk Ml IX 53 B 25 AR 35 A L VRV DX 43 B 24 TR AR
30 >, LI THUIX Jp B 25 TR PR 23 1~. 48 168 rDNA
JFHIAHT R R, e 310 D ERRSMIE T 48
FOAN 6] b g, 32 %8 W 4T 18 (Enterobacter) . IR TH
(Vibrio) . %A1 (Bacillus) . i & 5 7 1A 1 (Kleb-
siell) . 7 LR (Shewanella) . ASBIFTE (Acinetoba-
cter). 1B TE (Pseudomonas) . J8 1% ¥ & (Brevu-
ndimonas) . & YHT B (Photobacterium) . £k 5. fif
(Halomonas) . ¥ (Tenacibaculum)? . AT JE I,
IR & — Fp g Eh PR A, Tz oA T, JE
TRMEUR T, 2 HMARER B SR R A B B H Bk
A AE SR, g Sy R A P A R I A i i #)
— B B, K= SR R R Ak, ARk
WFFEARAT R 27 90 LU X, 43 2545 2 09 AS Bl T 147 )
F= Ry i) 2 AN ST (Acinetobacter baumannii), HEdk
TH, JTAF RS AN S AT BRI 24 [ R il ™ o, o
AT EAEA T b TO0 S 7 ml fig 5 i 2 e 1 A
SCBYMITES Z4 KRB R, R R ER R, R
WL A FLIRT . A S B A5 2R A SO i R i B A,
K 7= 35 58 B W oA 1S VA 1 LR P20 e L R fu 4
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PR LE X 5E DU, R i il 22 s 400 91T X LA
St AR AR, BRI, 7 e U R I, s T S
I v A 0y 8 B AR R, A B TR BRI
A AR B S5 DU ) S8 I L, DA TTT S B SR B 2
(R 37 T il A 2550 T R4 T R RIS 2 T e e 1Y)
By

2.3 HAFIRAFI@MB G

WG SINEAF Y MHA 5 38 AR i Ak
F MHA K535 5045 2065 Bph 25 4 5 AT ot 0 TR ik
P, b B R AR (5.1%)> Wk g 1 il (4.2 %)>
RRFF R (2.1%)>F 5 K (1.1%)> Bk 5 (0.6%)> 3
PP A(0.3%)>58 77 818 1 (0.2%)

JiAh, XA AR R A B0 310 A TRRR
HEAT 20 FP 2540 1 25 P R 52 56, S5 SR R S B,
6 {3 7 358 114 TRTAA XoF 1UK: M e D i 245 238 15 3% 86%, 1l
BE R AL MR R 25 R85 78% LA L, i xt Ho Al
A IR R R 21 o 9 F A3 i A 1 TR AR X
TOMER . HEE . DKM 25 R 78%L L,
Horp X TR TS R 245 B B AR LU R ik 88%. BRIKZ
Ab, FTA ZIAR RN HE R RPLEER W |
BTZEPOAR | SOAREE R ST B R AR IPUE, XT R
Je % | BET B DL R IR VD B A AR
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Fig. 5 Resistant rate of strains to 20 kinds of antibiotics
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i 24 58 W] 5 T HA ST A R, STE 81%L o 9 Ay
Y B TRAR X EREE R | R R MR 78%L
I, DAHERY I T 2 U 75 B 2 AT 25 SRl i s BT R R
HRR ., AR EEA R L G R (GY), HAE
FHOZAM ] G40 P& 240 M BE Y BR R ,  Thi2E 7K =
FRFE KA F2 RS R AR (G

Z M2 A AR X 3 Fhak 3 AL BT
A R AEEHUMEDS, ARG N 4 B I B AR AT 20 Fh
WP R R URMERE, 4R RR, 6 HMrEm
ZHEM RS 84.18%. 9 A4/ B L H it 24 1
i 91.72%. H 6 Ao BBk hA 27.12%%f
10 FPLL LA REH 24, 9 A 104 5 0tk
A 47.36%%F 10 F L Edid: BRI i 254k

*2 HFANSFHRENS EMAE/%
Tab. 2 Multiple antibiotics resistant rates (/%) of hetero-
trophic bacteria in oysters

1i$ 24 7 550/ Fof 6 A1y 9 Ay
20 0 0.75
19 0 0.75
18 0 0
17 1.13 1.50
16 1.13 3.00
15 2.83 5.26
14 1.69 6.02
13 5.65 3.76
12 6.78 10.53
11 3.39 10.53
10 4.52 5.26
9 11.30 5.26
8 8.47 9.02
7 7.91 8.27
6 7.91 8.27
5 11.30 6.77
4 7.34 3.01
3 2.82 3.76

H 20 20 50 4R 2 i 245 40 PR 1 R B, — B4
2R . TEMLHTIEFE N b 43 B TR Ak 2
i 25 B 5 9.8% %7, T AR5 Hh 43 1 22 T 1t 24 A
RIFIE 80%LA I o FEAKF=FR A 43 85 2 i Tiif 25 40 i
o A Th i, O 24 1 i 3 PR KO 5 R O X
ANWifE i . P, B S AR . AN ST IR
—ANEEEER, RIS R A R0 S B AR B

‘m@mARm1E

Bt Z AT BRI 250, BARRNEE
it 25 M o A0 R o B Y 3 Sl A HE R S Al A i Y
T v BT A 2 HE ) R 20 R 35 3 1 BEL B A 2
N AT PN I A7 Sk S 3 2 TR 2 0P B A, i
ZE AN A, ELK AR SR B A R S
L 5L TE AR G200 K 3L 5 K AR 40 2 TR T 24
(TR IR SR TR AEAE I, A B — IR ATSE
24 KEFRBEFRAEEWASIEEA

PR T 37 G 5 0 0T YIS X BT 4% R IR UL |
TCALER B TR o, DR A A K A AR X (S
NFEG KB, NKIE Sk i R A 54
THBR, PUAs 2538 1 P K HE R A 4% 338 iE A K A 38
P AN, I IR AR RS AR YA R,
SEHUA R BRI L SRR AR B A R
XoF £ TR A 1) 7 0 4V R, ol A0 R TS 24 P A DR 34 i A
PHEB23 0 FR I R B 2 AH 56 A B0 T Qi 2 R B
FFPE, LT 25 P E AN W8, R N 20 Bl 4 1) fgt
JREPY o KL R A 250 A 5 g L 1 T R
AR, B, ANE RGN, BURMLEA BFASTE,
BT A R RIS R R AR K P SR A
o A PO A 2 A0 P AR B IR, SR AE Y
SERRAE O A B TR R . R R A
B 18 5 T S N B 0 £ R T 2 M O AR 2
il 2 7K 7 5 AE 2ok R P AR AR L A& B B bR
W, EESL AR BB L 53— T, R K A AN
(TN 245 P A AH SR CL 2R R 5%, L H R 2 E it 24
P 4 T AL 1 LA B i 24 %47 LB 45 ) T

3 &

ARSCH AR HEHIX 6 . 9 A A& IS WA AN
S5 7 A R ORI S K000 B R W W A P9 20 B 1Y
FAAE I 2 e AN, HSZ IR SRR
MR R o B L, 9 AR » B0 5 I 4 B FOIER 1L 6 A
Oyt 1~2 DR 310 DRI IEA T 25 WU S0 &
B 80%IYBRIFR IR BN ZE M 251, SEHRAERR
RHIEEER . DRMGIRER | BTSCPUAK, sebkaE R Mo R
AT 25 HBAE 50% L L FE7K 7™ FRAE Py B 22 EL M 245 200
B IE AR T, i E B IR T OZOHE T2y, i B
AL D) T A 2 R PR R

S ik
(1] XUBEH, Z5/NBH, X0, 25, Bk s & vk sy &
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Abstract: Quantities of heterotrophic bacteria and Vibrio spp. in oysters (Crassostrea hongkongensis) from the
coast of the Guangdong province during the high-temperature season (June and September) were analyzed. Antibiotic
resistance of 310 bacterial strains isolated from medium containing different species with resistance to a single an-
tibiotic, including gentamicin, furazolidone, rifampicin, ciprofloxacin, enrofloxacin, chloramphenicol, compound
sulfamethoxazole, were further confirmed using the Kirby—Bauer method. Results showed that the 310 isolates be-
longed to 48 different species among the Enterobacter, Vibrio, Bacillus, Klebsiella, Shewanella, Acinetobacter,
Pseudomonas, Brevundimonas, Photobacterium, Tenacibaculum, and Halomonas genuses. The quantity of hetero-
trophic bacteria isolated from oysters in September was 1-2 orders of magnitude higher than that in June, with an
exception of that in Taishan city. Heterotrophic bacteria quantities in oysters from the Taishan area peaked (2.6x 10°
to 5.8x10° cfu/g) in June and were 1-3 orders of magnitude higher than those in other areas. Only 20 antibiotics
were used for antibiotic susceptibility tests. Results showed that almost 310 strains were resistant to 20 antibiotics,
with most strains resistant to penicillin, kanamycin, furazolidone, amoxicillin, clindamycin, and vancomycin. Mul-
tiple antibiotic resistance was widespread during the high-temperature period: 84.18% in June and 91.72% in Sep-
tember. Therefore, the present study provides an important reference for disease control in oyster farming and bac-

terial antibiotic resistance in aquaculture.
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