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WU IRIER, EEI, AEH, AR

(TR S RSB, #ITL T 315000)

WE, AFTBEILFTERTRESE T ZRmRANA LAY KR T 2020—2022
FETETREEETZAMAMREZRERRTRRAN S BEE, A5 BHRRA L
ATEEW R RBRHEE. TREELE, AERE, R SGHRE. A FE, AREN T AR
A, BRRE TR + W R FE 8 AP E 2 25 AR AP B K Z (Minimum inhibitory concentration,
MIC) #9mE, WREHRAX MR, SREN, L3 FARTERAESBF T
S8 HBRE, TERAAAFXZETEMENRHA ., bHERINAFHGEEFTRE, EEAK
A9 T4 1% , HPobte KRONA S S5 FIRAFFAA WML B3], 100% 2 B 09 H AT 38R
% B EHR, P B AR 2 4 0 B % 3 5 A JE MIC <4.00 mg/L, @t2h%& % 0% ; 48
BRmE, MRAMAERE AL M at LR ERS, LEREELGY MIC £k %
64.00 ~1 024.00 mg/L, %3, MR a2 B TALT 40, 80 &3 F K 5 2489
W BRFHEIGAY . B, BRBRATHBALER SO E, AR EEL. BETE
BB, ETHEAGEREESHRRA GRS Y, 2SR RIERAHREERRLELY
REF, ARFHEREAGAE, TR TRE LAt h Aikey =4,

X§EIRE. KF &, J%/?f’ﬂf‘, HEGRIE, M

FESES. S851.3 XHEERIRAE. A XEHRS: 2096 -9848(2023)05 - 0506 — 07

2019—2021 4F i [F K # 1 ( Pseudosciaena
crocea) FEHAFEEAETIIA 24.5 x 10* v, i JEIEEK
FER AR (A R A 2 TR R 2
6.2 fCTU/AFN 0 o A 2 B i K
Feit i o S, RS AR R
WL B, e, W RIRERET Y b
27K SR B R SRAE ) 25 b A TR MR A AN
AR, AESUE RN A BT
ARk, BEE MG RIS T 2 s s, B
7 KHEF 2K A TR T, (BANFER 2 5
FEPE 2 G, XN 2 32 W ok B
B SR K B 24y, T HL 2 S OO R

WFsEE: 2023 -03 -08
HE&WA.

PAF o T B WA el 1/ £ o A B 7 o ) 1 W i
%ﬁﬂﬁl[“_D:O

Ry T b 7 S AR ML S (K SR B ) 32
o i TR S 24 P ) | RS Bl K T SR B 24
W, B KR IR L R 0 Al B R R, AR 5T
HELE 3 A (2020—2022 4F) T S IR
A PP B A0 ) E B R I SR T T8 R LR 25
(AT 2450 2 T o 3B AT 25 W ORI S, T A
AR A I 2 AR L B, AR S K SR
BB B 25 4R ) S8, R TR
TR FERE )RR B K T B A, R, IR
Jr 2 TR T 24 1 I, Sk B i A 3 T AR A A

E KA ARA R L R4 (CARS -47) ; T AZERHERITE (20225169)

TEEB/AY . g (1988—), B, TRIM, Wi+, MIFHAKEYHREBHIBI, E - mail:910342950@ qq. com
BISEE . WmkE (1983—), 5, TR, it NFKEYHRERIBUR ., E - mail ;:546207546@ qq. com
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VR BRSO ZE A, T 25 B BIE T AN AL $ 41t
AMEREE

1 #RFTE

1.1 REENIEELEE

2020—2022 4 [al R A 7E TP T ILA FE KR
B SR ST R — IR AT R R A TAE, &
IR A C ks HL S B I8 IR s i A T
R E A S B, 3 4L R E KRB M4 250 2.
TELRH AT, BUH ., B, BHEHASSE
AT BHI BRI, 28 CHi5%24 ~48 h
(ffitain RRERES ~7 d), PRBULR AL
R fealisy 75, $RECAifb 55 3% )5 0 41 B DNA,
G 16S TRNA F 51811514, PCR =9 ¥
AL A A RRE SR AR AR SR, T
25 B2 GenBank Blast H X G T4 K2 . [
I, Pkt 2l A6 1Y B & O T IS 22 24 i
JE R
1.2 WK%

et FH A K P B Sl G — o il Y 24 L
I AR . 2R I 3 AR A, 3 FH R
WE . MRER. FNER, FREs . i
TRZVEIAER | R WS | R[] FH A e A
RGN + HTACRIE 8 il 55 B 5 s 248 3R 1 T4tk v
MK = SR T 2590
1.3 Zgte

W35 IR AlAb 5 VR IS 5 mL Az B3R K
dr, il 0.5 2 AN IR E R TR AR, A
FRER KK B RO FERR RN 5 x 10° cfu/mL, 4351
InEN S 8 MRl EEAS BE 25 (LA R N
B, 25 %) K A 0.25, 0.50, 1.00,
2.00, 4.00, 8.00, 16.00, 32.00. 64.00,
128.00, 256.00, 512.00 mg/L) 1 96 fL25
Mo, BFLINA 0.2 mL, IAREHHEZY , &
1 A= BRER 2K R B 6 BE K 24 5 BT R R A
BT 28 CHi M, 595 24 ~48 h J5 WAL R
AT DL, 10 5% 25 W) X6 B8 Pk 1 o A 3100 B Ak
(MIC) ™™, SE A MIC,, (Ml 50% 32 i
AR MIC) ,  HG 8o A 9 T B8 X Bt TR 24
Yy sz v
1.4 TSR

AT ] e 8 IESCE PHLJR) % AR Y) SC/'T 7028 —

2022 (K7 FRFE 40 0 A i 24 1 R A R 38 )
AT WA E | BRI LTI R | e
W 4 FHAECIE | R (B AR e . RV A
5 BRI 2P RE S E (S = BUK, 1
=i, R=M2h) "™, DAKSE I RS0 =
PrifEbh 2y (CLSL) A A Y 24 1) 0%k K 24 Pk
Bt G B XX 5 RS EE, PR A SCPE
Mt 25 PE ATy, AR R . HIER |
s 3 PP 25N AGE T F DI i K TR Ak it
HRRAT .

1) AR *%. S, MIC<2 mg/L; I, MIC =
4 mg/L; R, MIC=8 mg/L,

2) HMELVEIHR K, S, MIC<4 mg/L; I,
MIC =8 mg/L; R, MIC=16 mg/L,

3) il fiig FORE W + AR RE. S, MIC <
(38/2) mg/L; R, MIC= (76/4) mg/L,

4) TR H A BEREGN . S, MIC <256 mg/L;
R, MIC=512 mg/L,

5) BigvbE. S, MIC<0.5 mg/L; I, MIC
=1~2 mg/L; R, MIC=4 mg/L,

6) WHRMZ5FE (R,% ) = (n/N) x
100% ., . n AR R ECE, T N NE
RS, A

2 FERE5HMH

2.1 REREMHEMHE

2020—2022 4F R A B R R B 3 AR B
NRFRSY . WIEA BEZE L B E AL
PIIE R 9 S5 I o A AR R BT £ B O3 B 31 7
Fivpg BT, EE 58 fk (E 1L B 1), H
2021 4F | 2022 4 B R R AR B 2, il
925 BRA 21 Bk, ST SR AR RO 79.3% 5
AEMIRAME  ( Pseudomonas plecoglossicida)
WS 4 FCOR I ( Vibrio harveyi) . i fi 95 < FS IR
( Nocardia seriolea)) JEiX 3 4F K BT fx 3 B 9%
JECBR, il o R R BR AR 27.6% | 27.6% |
19.0% ; %I ( Vibrio alginolyticus) . WK
HEERE  (Streptococcus iniae) F13E N K IGFF B
( Photobacterium damselae) 454rE5%| 4 ¥, 534k
H 3 BREIE MIKEE  ( Vibrio parahemolyticus) ; 1E
o i TR P A O I R £ TG TR AR
Ao E R,
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F1 2020—2022 £ BEIRFEEFEINLE
Tab. 1

(#%)
Kind and quantity ( strain) of pathogenic
bacteria isolated from 2020 to 2022

2.2 RIEEWMHEST
2.2.1  JRJE X 25
8 PP B 25 W % 2020—2022 4F K i 1A |

Gl O Year Sy BB 7 RO B MIC, I 2 i,
Pathogenic bacteria 2020 2021 2022 W[, A%l B AN HL I 25 B R MR IR
REMOIHMEE P. plecoglossicida — 8 8 — . M EAb R , 2 A1 BB T T 25 1
" AEERIRE V. harveyi 8 4 4 it R, R TR | AR .
BRI V- clginoticns T T R R T R 4
ALEFILILE V. parahemolyticus - 2 2, MICy 4% 51 % 128.00. 256.00. 512.00.
F NALRICFF R P. damselae 2 2 — L
fifi 075K [QIE M. seriolea 2 5 512.00/102. 00 mg/L, R T 4 R, B
VEIRRERRE . inice o W 2 G X g P 4 O e R, 3
B3t Total 12 25 21 R (M AEFCON B . e B . ) I 0 B )

= XL P, plecoglossicida

= IRYE[CIRTA V. harveyi

= IR V. dginolyticus
RIVAMANE V. parahemolyticus

= F N IOEHF I P. damselae

= i RICE N. seriolea

XL 2R Z AR, 6 Nt R eHF i
X RIE TS BT 25 AR, MIC,, o 1. 56 mg/L,
T2 245 % HoAth 55 JBL B A9 MIC,, < 0. 50 mg/L,
22 P Y o BH A g 10375 1% UG D R KB 2R T 2
UK 25 ¥ R 2V R MR s 2
(MICy, <0.25 mg/L), 73 4b, 5 FKBEER B X A

= R EEER AT S. iniae

[ 2 Bl 25N H R ARk, T R AT AR R T
2k, IEERG HABSOR XX 3 Fhin 2 Az
AT X5

B 1
Fig.1

2020—2022 EXHEREEN I HIHR
The isolation of pathogenic bacteria from
P. crocea from 2020 to 2022

%2 8 MEEZEMR 7 MEEE MIC,

Tab.2 MIC,, of 8 antibiotics on 7 kinds of pathogenic bacteria mg/L

, AR I - o Ntad fiitaifiR K
sy ARARRRE TS g Mmool MR
Antibiotics P. plecoglossicida A V. alginolyticus V. parahemolyticus AT F FRH
' V. harveyi ’ P. damselae N. seriolea S. iniae
RAYP AL Enrofloxacin 0.50 0.20 0.13 0.25 1.56 0.25 0.13
£ o
ﬁﬁ@&%ﬁﬁ% 0.25 0.78 0.50 0.50 0.50 1.00 0.50
Neomycin sulfate
e
Eﬁm‘ﬁ% ) 128.00 2.00 1.00 1.00 0.50 2.00 1.00
Thiamphenicol
HFRJEH Florfenicol 256.00 2.00 2.00 2.00 1.00 4.00 2.00
HRZ PR
2.00 0.06 0.06 0.06 0.06 0.06 0.06
Doxycycline hydrochloride
FUH M Flumequine 4.00 0.06 0.13 0.13 1.56 0.13 16.00
% e o R
ﬁ/‘ﬂ#“ﬂﬁaﬁ% ER 512.00 64.00 1 024.00 1 024.00 64.00 1024.00 2.00
Sodium sulfamethoxazole
i AR + PR 4RCRIE
Sulfamethoxazole + 512.00/102.00  32.00/6.40 64.00/12.80 64.00/12.80 32.00/6.40 32.00/6.40 2.40/0.12

trimethoprim
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2.2.2 JRIRET 2R

HRIE 58 M JEL BT X 8 b0 B8 24 W 110 JER 32 1
I3AE (323), DL SC/T 7028—2022 (/K7™ 3251
Sl DA i 24 PR AR B ARRAE AR
X D TR i 25 AT M e, SRR 2
TN 58 FREEMR X R R 22 7 38 K 1Y 2 1k 34 o A
7E MIC<4.00 mg/L, 2554 0% , 100% ¥k
X% 2 URR s 43 B R B R BV VD B TR 24 2R Al
BAK, U8 7.41% ;5 53 25 0 T AR 3808 e 25 0
KB E AT 255, h 35.18%, A 19
PR B X 12 24 1) J8% A2 % 43 A 4 MIC =8. 00 mg/L;
46 R PR A X Bl B (] FEY S0 WE 0 . 35 R TR Ak ) T

Jiie P e+ F SRS E ) SR AZ R 38 4 A AR MIC =
32.00 mg/L, BERNTIZ 2 TG 8l 25553 5
50.00% . 32.76%

% =
S S

50.00

35.18 3276
741 ! 0.00 !

BHYE ke HMEARE BT E P Es
Enrofloxacin ~ Florfenicol ~ Doxycycline %1 # Sodium PR E
hydrochloride sulfamethoxazole Sulfamethoxazole
LA 259 Antibiontics
B2 REANAEGWHTEZE

Fig.2 Resistance of pathogenic bacteria to antibiotics

[ ST NCY
S o o

ilif 24 %2 /% Resistance rate
(=}

+trimethoprim

%3 58 HEREM 8 MEHLMNBEIS T
Tab. 3 Susceptibility distribution of 58 pathogenic bacteria to 8 antibiotics

VR

TEAN[A] MIC(mg/L) T BT MR Bacterias quantity under different MIC

Antibiotics

=512.00 256.00 128.00 64.00 32.00 16.00 8.00 4.00 2.00

1.00 0.50 =0.25

BEitvh B Enrofloxacin — — — —

TR B8 R

Neomycin sulfate
FH % Z Thiamphenicol — 3 9 4
A% Florfenicol —  10(R) 3(R)

ENEFUEINN
Doxycycline hydrochloride

AL s Flumequine — — — —

T 1] P 4R M i

2 2 4

Sodium sulfamethoxazole O(R) (S) (8) 6(8)
Titf i T 4 B AR

Sulfamethoxazole + 6(R) 8(R) 5(R) 8

trimethoprim

2(R)

4(R) 3(I) 10(I) 8(S) 33(S)
— — — 2 8 12 28 8

— 4 6 21 9 2 —
4(R) 15(1) 20(S) 4(8) —  —

—  —  — 1(S) 10(S) 6(S) 2(S) 39(S)
2 1 — 8 6 2 6 33
5(8) 1(8)  — — 45 7(8) —  —
8(5) 4(S) 4(S) 4(8) 3(5) 8(5) — —

TE:S = HUgG T = EGR = T2 . RAGSHRTERIICHIARE,

Notes : S = Susceptible ;I = Intermediate ; R = Resistance. No discrimination criteria without parentheses.

2.2.3  JRJER T 25 PEARE AR fE

FE T R IR B, O A CCI G AN o s
IRE IR W 2 3 . Oy HEBGX 2 i [ i X
VLR 2P EZ AR i B ARy X MICs,
AT TS, SR WFE 4, hFE 4 0TH, 2 Pk
R B RN P 25 A RS2 A T 25 5, AR
M, 2021 455 125 15 21 1 W 4 BC I 6 F AR B
G (] P A R e 2 B B A 25 1, T
X B R BT B K 2020 4F 2022 A ) B ARRK

2022 4F- 47 B AR Y i 2 DGR 53 0T s e FH W +
P A I A R A, R A 25 W /Y MIC,, 5
2020—2021 4E B AH L AR AL AN K, AH LG 2 IR
T, MR QIR BEAE TS, X253 T
S AR TR 32 1, E il s ER R R VD A
WIRH R . BRI T I MIC, B S, %W
Jir TR R R R B 2 P e 218 245 W ey it 24 14, 5
BN, PO, o D PR T 24 (R AR SR A AR, N
5l RS
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Tab. 4 MIC,,of 8 antibiotics on V. harveyi and N. seriolea from 2020 to 2022

mg/L

YU 259 Antibiotics

WA YE GO V. harveyi fiffi 174K EQ B N. seriolea

2020 2021 2022 2020 2021 2022

Bk B Enrofloxacin

Bl H 25 &R Neomycin sulfate

F % & Thiamphenicol

FAJEH Florfenicol

LR Z VH ¥R Doxycycline hydrochloride
SR Flumequine

itk Jeiz 1] P 4E0 M5 05244 Sodium sulfamethoxazole

fitf 1 R T+ F 4 IE Sulfamethoxazole + trimethoprim

0.20 0.25 0.13 0.20 0.25 0.50
1.56 0.50 1.00 0.10 1.00 2.00
1.56 4.00 2.00 2.00 2.00 4.00
1.56 2.00 2.00 2.00 4.00 8.00
0.06 0.06 0.06 0.06 0.06 0.06
0.06 0.13 0.25 0.13 0.13 0.13

64.00 1024.00 64.00 32.00 1 024.00 1 024.00

64.00 64.00 9.50 32.00 38.00 38.00

3 itig

AWTEAERFEY], REMR N B2 1R
B S O A A AR AR B | A ERIC
N7 i AN B O R R - PGP DN R Rl B
K K R 2 — 1 N E R T Y
PO iR T . VA L RV SR
SRR REARRE . AL 882 i
WE S T A8 710 e R IR T R
] R 24200 I V0 D0 46 7 BB K B £ 53 B AR 3]
S AR KT HE T FILPE e, 2 BRI
A—Hsii R, M, BHOFA R EsT, &
N CRF R SN EORH, — HIRFK AR
A A G T T R, (o AT R B 2 1 el H
KR TIAN, 2022 453 B A B I IR EE R
SR JUAF I R B AR A T = o 4 IR ) B TR
62 V87 £ 7 NI 100 | R 8 = g LT LN
Ker, HEAETIRAEMIEILT, KL, BRXf
WU S B AR SETT IR AL AN, I SN ST Y
ES ST POWNT RN IUES S e S PN O]

MO B X TR 25 WA RS R R, R
153 B AT 2 B RS 239 D i X B R 22 P IR R
BB R . ROV BB, TN R 5 e T e
B 25 W 0t 52 e BE e s o X S5l A
SRR B 05 S TR IR 2 PR A 285 RS AD - N 7
B0 X P ST 24 10 7 2 5 I 2 I A
AT G o i Jhig PP TGP+ Y 07 W X Dt T )
MICy, S 3 /N T sk e [ SR e, X ] g5 1Y

SACRREVE R RGN AR T A AR
K, TR fHe 2H 25 40 5 Vg KB B T 1) ML B S AIK
FH A R, DN SRR R — o A B L
FRBR 250 3R 57 i A = A R 2 AT

FH 7 L AT TS 24 PR 4T B AR fL RT 1, 2021 4F 43
A F) A £ S ES B X 0 T 20 W 1 T A2 A
2020 AFEEIA S, i 2022 4F 4B A5 2 Y 12 B A0 T
Mk S L 2021 AT, AT UL, FhER £ PH ER
. AR, BB aE AR 4 K25
REAGEIE A PLE LY, ARZE 252
WA, RS IR ORI A5 R K g A 2l
2 APRUETRE R RS RE AR AT R kb
it 25 BRAR B 7 A2 22 T A 9T R A A TR
PRREA AR, PR 5 S 4R S R K
o D AT P 4 R it 24 A AR AR T

T a0 95 i P 24 P )R S W, ]
18 T B 5L TR T B R 24 ) 1) U 2 v B AR A
A, T I DA 24 P B R 251 P SORE A
FITFAER 5 & AR R 3258 P R A 02 W A
PRERE 2577 %, DT RS SR s A= W fy if 24
PE, XS SR 25080 . P2 7K™
Fiit 4K B 1K R Ml S o R ke L
BHoEEWNE L,

S 3Tk

(1] Aol sl B B R, 2B K™= H AR
Ml EDK RS 2020 EEE S [M].
demt. EgOL R, 2020.

[2 ] ARl ksl dn s g B s, A E K= AR
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Analysis on the antibiotic resistance of pathogens separated from
Pseudosciaena crocea in Ningbo City, Zhejiang Province
from 2020 to 2022

GE Mingfeng, XU Shengwei”, WANG Wenqiong,

FU Zhiming, SHEN Weiliang
(Ningbo Ocean and Fisheries Research Institute, Ningbo 315000, China)

Abstract; In order to master the types and antibiotic resistance trend of the main pathogen of P. crocea in
Ningbo City, Zhejiang Province in recent years, the infected fishes were collected from the main breeding
sites of P. crocea in Ningbo from 2020 to 2022 for isolation and identification of pathogens. In the meantime,
the minimum inhibitory concentration ( MIC) of antibiotics ( enrofloxacin, neomycin sulfate, thiamphenicol,
florfenicol, doxycycline hydrochloride, fluoroquine, sulfamethoxazole sodium, sulfamethoxazole + trime-
thoprim) were determined to compare the susceptibility of each pathogen to the drug. The results showed that
7 species and 58 strains of pathogens were isolated from P. crocea in recent three years. The main pathogens
were Pseudomonas plecoglossicida, Vibrio harveyi and Nocardia seriolea, accounting for 74. 1% of the total
bacterial strains. V. harveyi and N. seriolae were isolated every year. The isolated strains were 100% sensitive
to doxycycline hydrochloride. The susceptibility of all strains to this drug was distributed at MIC < 4. 00 mg/L
and the drug resistance rate was 0% . In comparison, the drug tolerance concentration of pathogens to florfen-
icol and sulfonamides was relatively high, especially the MIC of sulfonamides was generally between 64. 00 —
1 024. 00 mg/L. In addition, from the annual change in drug resistance of pathogen, it could be seen the
drug resistance of N. seriolae was increasing year by year. Therefore, although the pathogens were generally
sensitive to doxycycline hydrochloride, neomycin sulfate and enrofloxacin, which could be used as the pre-
ferred drug for controlling most pathogens in P. crocea, the dose and course must be determined strictly ac-
cording to the results of drug sensitivity test and in combination with pharmacokinetics and pharmacodynamics,
in order to avoid the emergence of drug — resistant strains as much as possible.

Key words: Pseudosciaena crocea; pathogens; drug susceptibility test; drug resistance



