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R AERKSERERN D EELEE
BAARENE

B MRE F F MHAIT EMLEE
¥NE kEA BB

(PR RO 2B POKAETTR S AT A A WEALRE  HIK  402460)

HE i # B OR FLYE #1 (Culter alburnus) By 7k B, A BOR & R 5 B — 2R B E
CQ200825, X iZHHATHAFWE, £ LML E ., 16S tRNA 2 gyrB HEFH 75| 047 . A TR %
L. FEHEEAN ., ALREREURGHRE . FREF, Bk CQ200825 4 A ATK iy # = K
PMEH, @it 16S rRNA fn gyrB FEFE 77| thxt . R Gt (LA el 2 fm A 38 A (LAF M, BHIA D4 G
A ¥ 8 H (Aeromonas veronii), A TR G AR AR &M kI 0 &AM M . AP K.
HREAEER, BB AATREEW & KA E 2 5 EHk CQ00825 ALK FHME—HMh % H
R, & CQ200825 N A mA i REE, JHiTE B EH CQ00825 % tath B BEILE N
2.7x10° CFU/mL, # /&£ F#N 4R LR, Wik CQ200825 # 4 /M & & (ompA), ¥ i % (hiyA).
KMREETEFR@@)maREEER@c) 4 HENEE, ALRERELA, BRA%HH0T.
JE. G AR R AR E R, WA K. R, iR e, IR At R IR AR
MEZAEHMMWEK, BANE LR ARAETRET ., MAERELTFANE, HABRARERE T, @
T CQ200825 X £ WIHK % 17 MW M d LB, M EFFENE 4 Hw G4 88, i
HEARE 12 AR EAWERANT G ARR T A AEHER I ERE RIS R ESEKE,
KR AE ERARME; 2 BEYE; A9RE; 8L

FESES S941.42  XEFERIRES A XEHRS  2095-9869(2022)06-0216-12

W fif] (Culter alburnus)ffiFR (. M 155, s Fl(Culterinae) . fif1J& (Culter), 24040 T3 E B IR IT
J& THEJE H (Cypriniformes) . ##}(Cyprinidae). fiiF B A VLI S8 (Tian et al, 2020), H A BTA06 . &

* B AR A R AL WA R . B BB 25 20207 A LWH . HKTER
Pl AR R B L I1(4321600126) . HARBIHr 5 10 1 % 8 & WU s H (cste2019jsex-gksbX01) A EE R 1 £ A G575 1 H]
& JBIH (cstc2020jsex-lyjsAX0011)F: [/ %E B [This work was supported by China Agriculture Research System of MOF and
MARA, Ministry of Science and Technology of the People's Republic of China Key Special Project of “Science and Technology
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F5, BAm&ED . IEDRS, BREEZENS
PEIRK FRIE 12 Z — (SR BEFRE A, 2015), Fifi 5 X i)
e A iRk BN T B FE AR 280, FLFR5H R4 A 3
K, MOAEREZR . W6, I it L EKE
10 Z2AATREEFRIE . SR, Bl 5 X fif) 55 7 AR
3R RN B4R R, SRR IAEE H 25 %Ak, HAa s
TIBEEAL, B R TR R AT, RN A Fh 4 TR M
LR M RN A AR O R, s A TR BUR B R, ™
2T M SR Y AT RRSE R R . Horh, AR
P XoF SRR 1 P i T e Ry ™, T R R L i
T, 8 7K A5, B T (Aeromonas hydrophila) . [ 7
RS AMITE (A, punotata f. intestinalis) FIEE IR Ji AT
(Flexibacter columnaris)&s (# Z/E455, 2010; K 7%,
2017),

2020 4F 8 JI, HKTTOR B X751 37 1 L fifl
W2 HAET:, BIHFET- %k 20%, HlmIRAER £ 2
TN A | BB, A & B R A
KEMEAK, FFHE. BRI RS . A FE 4 XHZ R R
AR, DR BIAE R ) ST UE vh 43 1 — AR LA e
CQ200825, X HL#A B i AT A\ TR G S 0 f 30 T X Ak
WREOR T, 455 ME B S 0EE RS
16S rRNA J751] Jz gyr B 7 51) 53 B 25 ECH0 o T A 26 280 e
WSS E , FFHEAT T3 ) SR DA I AN SV B LS , R
Y H B 1 R RO I i R ) A 2 B AR AL, e
I 20 Tk R SRR Y, LU Ao 112 W BT
R AR 22K

1 #MRER=E
1.1 SKIewr#t

K PR 2R B X HE R0 I 1) SR g i) S 2,
ARHEF IR, AFE R 200~300 g, KIEFRIY
KA SR AR, (20N 50 mx667 m, FREEIK
TR 24~28°C RIS A1 1 3 DE T A 1] X BE 3750
Y, FHEK R (13.5+1.2) em, FHEETE R (21.6+
1.5) g, 3150 B, BHRTEAKEE S, FRFEEK
Uil 25~27°C,pH N 7.1~7.6, VA f# 2N 8.5~9.2 mg/L,
B2 d oK 1K, BRREOKE N BRI 1/3,
R R R 2 JR S TR S N TR S5

1.2 FEKFENES

WA PCR ALK & A pMDI19-T #HAkiA A
TaKaRa /A ) ; JE K 20 DNA $2BGR57] & [ KAR 41k
BHE AR A R R ML= IR IR 7 (BHI) K 77 3 |
21 TR it A A S A5 25 AR 7 0 D R R

HAMRAH]

I 6 B (OLYMPUS, HZK), HM325
L5525 H) F WL (Thermo Scientific, 32 [E). PCR ¥ 1
{X(Bio-Rad, M), HIKILALH TS —XER) ) FEE
JiE A% 2 58 (Bio-Rad, 35 [H)5%

1.3 FEEHSBMAL

VeFR ELAT LRI FEORTREAR A 5 R W BT 11 T
FTAEGY, T5%IAGEER ik R TIHE,
Fofr St O b W 8 %) AR RS 2 2 R K, RT3 RD T
BHI #3535 I, 28 CEI B35 24 h, PPk en sy
VAT AR R, WIRMEREIETEA . R/ B A
&, 4CHRAFRI

1.4 BUHMHEE

PRIAE AR 35 10 0 B P A T 24 R 8, i i
T T UL B (R A HRAE o BRER 4Lk i) S B VR H AP 1
BHI ARG SR, SR, B2 e fh T 40 o i A=
e B, 28°CHFE 24 h, BELE BB (LA
WRGLEEFM ) RFBERSE, 2001)F1 (AAAS IR %
ETFM) (Holt et al, 1994) K5 EFI T 240 B Fh 2

1.5 16S rRNA #l gyrB EEFIIMT IEREZELB
S

FIFHFEH 2] DNA $2EGRH SR BUFE R CQ200825
()55 P 41 DNA AE k7 PCR B4R . PCR S W 4 2 (50 pL):
10xPCR Buffer 5 uL, 16S rRNA . gyrB A | T3]
W& 1 ul (SIE 1) (Li et al, 2019; Soler et al,
2004), #iH 1 pL, rTaq i 0.5 puL, dNTPs 4 uL, ] ddH,0
#MEZE 50 L, PCR W FEF: 94°CHIAEYE 5 min;
94°C7A 1 30s, 56°CiEk 30s, 72°CIEfH 80's, 33 4>
TEHN; FJm 72°CESEM 10 min, KR P21 1%3E 05
HHRE IS FEL VARSI . R RG] & AT PCR 774
mlgiifk, 5 pMD19-T #ifk 4 CHEHI R, 26 2 K%
1t DHSo B2 5400, U N PI7E 28 1 25 2K AR R
FWPEAR B3R, B8 T 37 CIEIREE A 12~16 h,
P32 BH 4 B o 8 A 5 6 AR IR TR A w1 T B BT A Ty
S Blast 345 B AT AT LT o0, I
MEGA 5.05 #ff, #H NI HiEWERGE R EW .

1.6 ATy

B4 B 4liAk 1 CQ200825 R 2k H: % T BHI 1% 7 4t
I, 28 CHEIE R 24 h B PRKBCA R Y5 H:F0 T BHI
WelkREFe 5L, 28°C . 220 r/min B 1E5E 12~14h, &
OSSR 0.65% 28 BER K Ve, 2842 G L
PR B EE R 1.0x10%, 1.0x107. 1.0x10° F
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Tab.1 Primers of housekeeping genes and some virulence genes of strain CQ200825

K Gene 5141 731 Primer sequence (5'~3") iR KR Annealing temperature/'C =4 i Bt Fragment size/bp

16S rRNA F: AGAGTTTGATCCTGGCTCAG 56 1513
R: TACGGTTACCTTGTTACGACTT

gyrB F: TCCGGCGGTCTGCACGGCGT 56 1051
R: TTGTCCGGGTTGTACTCGTC

OompA F: GCTATCCCGGCTCTGTTCGCATCT 56 903
R: CAGCAGGGTTTCGTCAAGCAGGTC

hlyA F: GGCCGGTGGCCCGAAGATACGGG 62 592
R: GGCGGCGCCGGACGAGACGGGG

ast F: ATCGTCAGCGACAGCTTCTT 58 504
R: CTCATCCCTTGGCTTGTTGT

act F: TACCACCACCTCCCTGTCGC 55 249

R: ATGCTGCTCGCCTTGTGGTT

1.0x10° CFU/mL (5534, 2014), SCU6 20 I8 i v 4t
FEW 0.2 mL/E, RS MFEIARA 0.65%TC
FAEFRER K, B St 30 BB, HeEMER 7d, fEA
TREYLA], IEW RSBk, KIRMEFIE 24~25C,
K 2% ST 16 S8 M 801 14 5 sh A7 D e S R 5 4K
TGO, FEBEI e 5 R AR E A X b, FF K
HEATIR IR PR 1 0 B 5 45 o il FH B2 (Reed-Muench)
T RR 0 2 R0 & (LD so) (W R 4%, 2018).,

1.7 FEHEEEN

DI FE CQ200825 1Y DNA itk , oM A
(ompA) . %I 2 (hlyA) . G2 P 5 2 (ast) 1 40 i
BEPE % K (act)#EfT PCR 716 (2255, 2019; R K%,
2006; XI/NJFAE, 20215 JRIEAE, 2016). SIHF51 . R
KIRFERTY R B 1. PCR ¥ 387~ 1%B 5
A R TG o Y RIS &4k, SERE4: PCR
B UF J5 3% ARS8 mIHEA T T o

1.8 HALAREHRE

KT A R HOR (B 45, 2020), U3 2R B
P A 90 W BT R iR B L T LR L RIS ALY
JH Bouin's ¥ [# 5 24 h, & LEEBK . —H KB
AU YL A YR RN S um, &
HE et . Py E R, B FOl2e B s ~ s
R
1.9 HEIRAW

SR AR O A I 43 B T AR X 33 PP 2
U (ZETE 2245, 2006), TG B A= BRER K 7 B 43
BEEBRR 1.5%x10° CFU/mL, B 100 pL A9 2 15
AT, FH TG TR 48T I B2 AU R I 4 5 0k

o, 28°CHEMFEIERFE 24 h J5 AR R H0
AP ELAR 5 A R 9 [ i R 512 36 &5 s o AL T 5 o
(CLSI¥i i 259 UM S 50404 7 4R #E(CLST-M100-S19)
S| W TR PR X 4% 245 4 ) AU R B (Martinez et al, 2016)

2 #R
21 BHRERER

SR 295 1 SR S B ) 2% 1%, B BRI AIR e A B B
i B A i 7%, BRERZE H (& 1-1), 7EHRIEE R . 6855
Ko g 25T UL S p et . (& 1-2) 0 SIS T L

I A R K (B 1-3), JFPAE . RER R (18] 1-4),
ABAEBETEN, NEEY.

22 WRENSBERSFEUNE

M5 R BT f0 I E A 2 43 B A5 3 2 — A L
B, B HAT 4 €Q200825, 7E BHI 853545 | 28°C &%
7% 24 h, JERIEIE . REOCW . LLREE . HEN
1.0~1.5 mm (U7, F 2 RP @R M, MEEE R
FEFFIR . ZHCRAHED

23 REEMELSHE

PEFR CQ200825 fig /™ A= M5 Wk, Nfig ™4 HaSo M.R
YR V-P 3 B 5 o 2 I 2 T R 4 il B
KGR ROK il . AN 2 TR 2 . % 2R i R it A
JREE B s BEAIH D-H 880 . D- %0 A2 48 4,
BRI HBTHAAME . Kb . LA EE AL, AR
PR IR 20 MRAEAILRRE S E SR, TSR
CH WA R G % T ) A AR 485 1)
A ) 2 i 7E 4 B B AR CQ200825 A 4 FG AR i TR
(Aeromonas veronii),
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Fig.1 The clinical signs of naturally diseased C. alburnus

Lo BRERZEM; 2. BBt s 3: AMEAK; 4: JFRIPKR
1: Exophthalmos; 2: Hyperemia and bleeding at the base of the fin; 3: Ascites; 4: Hepatosplenomegaly

®2 CQ200825 WAEBENLETELR
Tab.2 Biochemical and physiological identification of strain CQ200825

eI H Bk CQ200825 4 [RGBl A HETH Hk CQ200825 4 [G iy
Identification items CQ200825 isolate A. veronii* Identification items CQ200825 isolate  A. veronii*

Pl {F4H  Arabinose _ _ WkEE Urease _ _
HEBE Sucrose + + AALHF Oxidase + +
LA H,S _ _ V-P ik V-P test + +
5| Indol + + M.R &% M.R test + +

FE 2R BUK fifk i N IR A

Arg dihydrolase o o Phe deaminase B B
TR IR Tt N N 5 SR iR i

Lys decarboxylase Orn decarboxylase o o
D-H# P D-mannitol + 214 — B Cellobiose + +

D-#jZ#% D-glucose

KA1 Salicin _ _
JILEE Inositol _ _
FLBE# Lactose _ _

N Rk Malonate _ -
AL Sorbitol _ _
HAFHE Raffinose _ B
AME Xylose _ N

Je o+ PN o BAE; *: 3% Holt %(1994),

Notes: +: Positive reaction; _: Negative reaction; *: Reference: Holt et al, 1994.

2.4 16S rRNA #0 gyrB ZEEF 3 9 K& R G it L i
M E

PLAr B R FE CQ200825 FLH 4 DNA WA, 43
A 16S rRNA 1 gyrB 3K 195|931 PCR ¥ 3,
HAFEZ 2 1500 bp H1 1100 bp (18] 2). X H i 47
frE e E 44k 5 pMDI19-T #ik % H H1k DHSa
JEAZ A A M PRk BH M sE I 7, & BLAT#R CQ200825
FIT k45 19 16S TRNA 1 gyr B3 K 5 31 - Be K /N3l

1513 1 1051 bp.

23 BIH E B CQ200825 4 16S rRNA FI gyr B JE [
J¥ 51 5 NCBI JEH PR i P 50 647 Hext, S5 25R o,
ik CQ200825 16S rRNA H:[H 5 GenBank % 5% [ 4k
PG A B I (8 575 - NRO44845) [ ARBIPE X 5] 99.60%
PR CQ200825 gyrB JE[H 5 GenBank % 5 1 4E G
P (B RS KR537456) AR E] 99.63%,
[, il MEGAS.05 3@ R Gk F W, 4559 W
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Fig.2 PCR amplification results of 16S rRNA
and gyrB genes of CQ200825

M: DL-2000 DNA marker; 1: 16S rRNA;
2: gyrB; 3: FHYEXTHE Negative control

99

56

7N, HRE CQ200825 ¥ 54 A HUI R IR — (K 3.
Kl 4), M4 LA 25 30T i — 256 2 Bk CQ200825
HE A RIA

25 AIREEXW

X BRSNS BRI s T S 53 B T R CQ200825, Ja e
GEHILK 5, 45K, 1.0x10° CFU/mL SE62H s A
2 d NATBAETS; 1.0x107, 1.0x10° A1 1.0x10° CFU/mL
SCE A ME N 7 d NIET R 58 76.7% . 23.3%F1

6.7%; XFRRZAR ML T- S, RIHEE CQ200825
FERAEORME . N TR i 0 8 4 55 e il
R, A R B I A IR OK, MR, 5 AR
RN SRR R IE AR — 2, [FIR, MABIAE oA py 435 2]
— RO TERR, S BALRR T R4 R AE 25 3 5 R bk
CQ200825 —, X FIATEE CQ200825 Jy H #& & i
W BT ) D o AR R AR RIS B B AR CQ200825
YFMEGARY 7 d LDso 4 2.7x10° CFU/mL .,

RS BB A. salmonicida (KJ 726624)
S BB A. salmonicida (KM 117163)

| TS BRHIES A. sobria (KC 213892)

76

99 SRS LI A. sobria (KT 456272)

| CQ200825

100

0.001

00| A RS KM A. veronii (MN 603654)
A [CS KT A. veronii (MN 603649)

00— BREBSEALE 4. caviae (KC 776584)
| U B A cavige (X 74674)
WK S BT A. hydrophila (KC 202278)
FEK S BANUTE A. hydrophila (KJ 806437)
RS MU A. hydrophila (AB 472956)
L WK S BEHUBE A. hydrophila (HQ 609947)

B3 JT 16S rRNA JPIIM N ARG K F W
Fig.3 Phylogenetic tree analysis based on 16S rRNA sequence

100 | SR THME 4. punctata (FJ 238507)

| SRS BAMIRE A. punctata (FJ 238507)

KRS A 4. caviae (KR 140073)
RS B A. caviae (N 829497)

WK S BAHTE A. hydrophila (AY 987498)

EF5 S AU 4. trota (AY 101805)

BAS B A. sobria (KT 036667)

CQ200825

AR BAHIE A. veronii (AY 987528)
S PAMIBE A. veronii (JX 025938)

81
100
90
100
99
HEK S BT A. hydrophila (JX 275847)
98 |:
56
0.01

K4 JET gyrB SR FSIM AR RGEK F R

Fig.4 Phylogenetic tree analysis based on gyrB sequences
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—=— 1.0x108 CFU/mL
60 —e— 1.0x10” CFU/mL
—A— 1.0x10° CFU/mL
—v— 1.0x10° CFU/mL
40 - - 0.65% NaCl

20

ZH3ET-% Cumulative mortality/%

JB&Yupt ] Days of infection/d

B 5 Eikk CQ200825 A TRy seih 4k B
Fig.5 The artificial infection experiment
results of the strain CQ200825

26 FSHERKRNER

HRA O 8 A2 LSS MIBE ompA. hlyA. ast. act
FER VS AT PCR U1, 2800 5 0 AR /N Ay
903, 592, 504 F1 249 bp ) DNA F Bt(1d 6).
1 2

3 4 5 6 7 8

2000

1000 |
750
500

250

100 P R

E 6 CQ200825 AYFE J1 3K PCR ¥ 1444
Fig.6 PCR amplification results of virulence
genes of CQ200825
M: DL-2000 DNA marker; 1. 3. 5. 7 4+31%
ompA. hlyA, ast, act; 2. 4, 6. 8435IN
ompA. hlyA. ast. act ([ #:x} R
M: DL-2000 DNA marker; 1, 3, 5 and 7 were ompA, hlyA,

ast, and act, respectively; 2, 4, 6 and 8 were negative
controls of ompA, hlyA, ast, and act, respectively

2.7 AARIEZFE

HAVHRHA MR L, BB g,
AR A TR RIFEE AR AR o il T 400 i 222 [ O
LMY, HFRSE (R 7-1); s Tan ek . R
HE, I P i 40 M REAE (] 7-2) fa Rl IR 2T 1 6 20
W, Zh5H9TEMT(IE 7-3); Ol ZUR5E, AR HES
EhL, AR, MZa Rk E 7-4), f#
JE R /N SE R TE T, BN I R RRE (B 7-5);5

B BN b R AN e ORL AR P, /N ER 2R A
(151 7-6) f e £l 18 4% A0 S A T M L S22 (18] 7-7);
B L B S5 T B AR, KB , E R
TR IR, ARAR AR AL Bz 40 ML IR SE (P 7-8)

28 HERKEER

AWFFEHG T Bk CQ200825 X JiAL Je %45 33 Fih
VUG R, LRI RS 3 PR FR N R
LA BESE 12 Fh B-NEERGZE . Z DU RS 3 FhdER
£ TR AR 2 S | IR B R 5 6 Fha 3t
FEH e . Rk 45 3 M i 2 | SR % LU RORR
AR SRR RS 2 PRI E Y SR R,
EERMZVEHE . BinE . BOREES 17 f
U2 = B URR, WA R B B L R
M FUH R R P AR, X AR L BB AR PRRE
R 12 PP RN 2, EARZE R 3.

3 it

AHIF 5T DA BB S 800 O v 4 A ) — ik O
A CQ200825, A T/BYLiEtR 5 1 4R K& o fa JE AR — 3,
7d LDsy Ky 2.7x10° CFU/mL, 88w 80w 11 .
LU A 2 B RN A B A Ak R M e BT R, T AR
CQ200825 S4E [ HMIEIEF AL, P4 QA
I TRT D3] <B4 TR ) B R RRAE A 2L
iR UK fifk Tt BH P L 6 % 8 B FR T PH % (Holt et al,
1994), Sy itk — i FoAr ey, ARBFSEHEAT T 16S
rRNA JEHFFHI 44T, 25 R ER, %755 B H4E R
S S AIIE A E] 99.60%. {H T 16S rRNA
FEPRSE IR R, TCIk X 0 2R 45 56 22 00 1) A0 T 2
(Martino et al, 2011), i gyrB 3 [H 4 16S rRNA HA7
TR, EAXESXRABEMME L E
(Tancsics et al, 2014), Kb, ARFFEE T gyrB FEH ¥
AT M, SRR, HS O AR 7 8
FAMEIRS] 99.63%, ZA LAY BRI L
J 16S tRNA F1 gyrB J7 843 #1 454 I %E 73 B o bk
CQ200825 4k [G < B 14

Y G BT BR AR R R 2 B S A I, SRR TR
HA B Bl (Aeromonadaceae) . S AL JE (Aeromonas),
SR B TR P SRR, 5 A AE T L IROK
KA A AN e R A FOK s, T
HAEAKIR S . KBRS L K= s ik 52 05 i 1
T R R (LK, 2015), T 2404 (2016)BF5T
KPR, ZHEAETE AL (Oncorhynchus mykiss) A& & 5
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Fig.7 Histopathological observation of healthy C. alburnus and diseased C. alburnus

1. fEFEAFA IR B 2 M, HEFRE e (F7 k) 20 R ATFAnM bk . YRBE, 178 v i 200 M 58 4R (A 2k )5
3. R IELCBERN I BELS T M, MR AR RS 4 BUR AR ZURTE, MR RO IK k) ;
5: fREfa S/ NESSHTEM(F k) 6: B/ NE I AR AR AR (R k) s 7 (g A A S A SRR
8: MM GE IR IRIEI T, MOIR A IR SE (i k)

1: Liver cells of healthy fish were round or polygonal and arranged neatly (arrow); 2: Liver cells of diseased fish were swollen
and necrotic, and hemocytes agglutinated in blood vessels (arrow); 3: The structure of red pulp and white pulp in spleen was
clear and the lymphocytes were arranged neatly in healthy fish; 4: Spleen tissue of diseased fish necrosis and the nucleus
had slight swelling (arrow); 5: Renal tubules of healthy fish were clear (arrow); 6: The epithelial cells of renal tubules
showed granulosa degeneration in diseased fish (arrow); 7: Parts of intestines were structurally intact in healthy fish;

8: Most of the intestinal villus were necrotic and exfoliated, and goblet cells were necrotic in diseased fish (arrow)

Iz « SELZ RPN S 0l SR . S 5255 (2020) 058 K R,
% # BE T | % [C I8 MR (Macrobrachium rosenbergii) filL
A& L KR RN BRI & 2 SRR, ™ E R B K
BT P, JE A [ TR R B AE T 7K ™
YA B3 (Cyprinus carpio var. koi). FEBER] V>
(Parabotia fasciata) . i 1, X 2 (1 ctalurus punctatus) .
55 [C 5 # U (Procambarus  clarkii) . % (Siniperca
chuatsi)%:(Han et al, 2021; /i85, 2020; R4,
2018; k¢ [E RAE, 2021; w5, 2016).

A G B EOR AL R 4, VT RS i T
Ak TZ2ME T, UEIMEER . R
. M ER . 2R E N (Nawaz et al,

2010). PRI, Aanilll o ik 75 450 B ) SRR T i 4
AR R EOR PE K B B EZE, 4 PCR AU
¥, Btk CQ200825 #54 ompA. hlyA. ast fil act 4 Fil
B IX 4 FhEE SRR R Y, R
PR BSOS I 3 0  , — e S LR
FEHBAGR . KGR e . B AR s A2 S
A%, BHUFEEN, hlyA & S80E T4H4) iz i
FNE I B ek 7 H LN, WA AT LR 80 R
(W HEZEAE, 2014), ast il act JE S MR S BUS & 1)
KRS T, g o ™ H AR 5 8 T s
FFhZSH & % V) Bk 22 (Nawaz et al, 2010), Chopra %
(2000)BF5T 3R I, A< BA M T Ja A4t R % 1 32 A B g T 3¢
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Tab.3 Antimicrobial susceptibility of CQ200825 isolate to 38 kinds of antibiotics
IR L s EINESEY] HIWibsifE Assessment criteria i 8| E /% Diameter  HURIE
Classes of antibiotics Antibiotics R I S of inhibition/mm Sensitivity
KIF N BESE #17% Erythromycin <13 14~16 =23 15.44+0.47 M
Macrolides group #ZiMEZE Midecamycin <13 14~17 >18 9.00+0.42 R
FHfhEE Kitasamycin <21 22~30 =31 18.20+0.25 R
B -2 LAl IE Ceftazidime <14 15~17 =18 30.98+1.49 S
B -lactam group SLIVRE Cefoperazone <15 16~20 =21 30.51£0.31 S
Z MF Aztreonam <15 16~21 =22 39.93+1.08 S
HH & Penicillin <19 20~27 =28 0 R
S AEMER Cefazolin <15 16~17 =18 14.72+0.42 R
2 F Cefalexin <14 15~17 =18 0 R
LA #A Ceftriaxone <25 25~26 =27 33.83+1.02 S
L AGPIE Cefradine <14 15~17 =18 0 R
FRFEVEAR Carbenicillin <19 20~22 =23 16.87+0.33 R
WRHLPGHL Piperacillin <17 18~20 =21 27.01£0.43 S
ZRVEMA Ampicillin <13 14~16 =17 0 R
FIZLPE AR Amoxicillin <18 19~25 =26 0 R
PUIRZE I PU¥RZE Tetracycline <14 15~20 =21 21.65+0.16 S
Tetracyclines group £V % Doxycycline <12 13~15 =16 22.03+0.46 S
Ki#%EHE Minocycline <14 15~17 =18 21.02+0.51 S
sk e S I7HEM Cotrimoxazole <23 24~32 =33 25.84+1.29 M
Sulfonamides group WM Sulfisoxazole <14 15-23 =24 22.72+1.18 M
AR K KEHZE Gentamicin <12 13~14 =15 11.19+0.66 R
Aminoglycosides group 7. #5928 Tobramycin <12 13~14 =15 18.2740.33 S
#HiEE X Neomycin <12 13~16 =17 15.45+0.64 M
T+ Amikacin <14 15~16 =17 22.43+0.40 S
FIBAE K Kanamycin <13 14~17 =18 18.99+0.81 S
HEFEE Streptomycin <11 12~14 =15 20.62+0.54 S
M A 25 Bi#Th 2 Enrofloxacin <12 13~15 =16 38.19+0.54 S
Quinolones group NP Ciprofloxacin <15 1620 =21 40.1241.80 S
MEWRER Pipemidic acid <21 22~28 =29 31.32+1.00 S
AERE FAJEF Florfenicol <12 13~17 =18 36.67+0.97 S
Chloromycetins group
PRI R MAIEEF Lincolmensin <23 24~30 =31 9.06+0.82 R
Lincomycin group
H 244 & FFIE K Bacitracin <8 9~12 =13 0 R
Other antibiotic group ZHKiH % B polymyxin B <3 9~11 =12 13.83+0.09 S

e S Fonm R MR EEHUR; R FRTZ
Notes: S: Highly susceptible; M: Moderately susceptible; R: Resisitant.

5k, AIRES act AT ERYME R IONIA K. RIS 45
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LT, W B KR o BRI V% , AT AR I JH ik i iz
HEEZ N BT E, FEE, BF . R n] 58
M, BESERENENZ -, X5KAE
(Micropterus salmoides)filik K5 (Acipenser dabryanus)
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I solation, Identification and Histopathological Observation
of Aeromonas veronii from Culter alburnus

HAN Lulu, YANG Chengnian, LI Fang, YANG Longjiang, TANG Zhengxian,
PENG Xiaogian, ZHU Chengke, LU Guangjun”

(Key Laboratory of Freshwater Fish Reproduction and Development, Ministry of Education,
College of Fisheries, Southwest University, Chongging 402460, China)

Abstract Culter alburnus is a common freshwater aquaculture fish in China. It is popular because of
its tender meat, rich nutrition, and high-protein and low-fat contents. With the breakthrough in compound
feed and artificial breeding technology, the scale of C. alburnus cultivation is increasing, and it is
cultivated in more than 10 provinces and many cities in China, including Anhui, Hubei, Jiangsu, Zhejiang,
and Chongging. However, with the increase in culturing scale and density of C. alburnus, the water
quality is continuously deteriorating, leading to decreased immunity and spread of diseases, especially
various bacterial, fungal and parasitic diseases, among which bacterial diseases are the most serious,
causing huge economic losses. In August 2020, C. alburnus died in a farm, and the cumulative death rate
was 20% in Rongchang District, Chongqing. The main clinical symptoms was loose scales, bleeding at
the base of the fin, a large amount of ascites in the abdominal cavity, and hepatosplenomegaly. In order to
identify the pathogen responsible for the death of C. alburnus, the pathogenic mechanism was
investigated and appropriate drugs to treat the disease were screened. A dominant strain named CQ200825
was isolated from the liver of the diseased fishes. An artificial infection experiment was performed to
verify pathogenicity of the strain CQ200825. This was combined with the morphological, physiological,
and biochemical analysis of the bacteria for identification; 16S rRNA sequence and gyrB sequence
analysis was also done. Several analyses were performed for accurate identification of the species,
virulence gene detection, histopathological observation, and to probe its virulence factor and tissue
pathological changes caused after infection. Finally, effective drugs were screened by drug susceptibility
test. The results showed that naturally occurring fishes swam slowly, had decreased appetite, or did not
feed at all. Their scales were partially detached and the eyeballs were protruding. An obvious hyperemia
and hemorrhage around the orbit, gill cover, and base of the fin was also observed. Autopsy revealed a
large amount of ascites in the abdominal cavity and the liver and spleen were swollen. The bacterium
grew at 28°C for 24 h on BHI medium, and its colony diameter was 1.0~1.5 mm, which had smooth surface
and rounded edges. Strain CQ200825 was gram negative, and its size was about 0.5~1.0%1.2~2.4 um; the
strain was short rod-shaped, and most single permutation. The physiological and biochemical
characterization of the strain CQ200825 showed that it could produce indole but not H,S. The M.R test
and V-P test results were positive. The test results for the production of lysine decarboxylase and oxidase
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were positive, whereas those for arginine hydrolase, phenylamine deaminase, ornithine decarboxylase,
and urease were negative. The strain could utilize D-mannitol, D-glucose, and cellobiose, but could not
utilize arabinose, salicin, sorbitol, and inositol. The evolutionary tree constructed by 16S rRNA and gyrB
gene sequences of the strain showed that it clustered with Aeromonas veronii, and the similarity was
99.60% and 99.63%, respectively. Based on morphology and physiological and biochemical properties,
the strain CQ200825 was identified as A. veronii. Both the artificially infected and the naturally
pathogenetic fishes showed symptoms of hemorrhage at the base of the fin, hepatosplenomegaly, and
ascites. Meanwhile, a dominant strain was isolated from the artificially infected dying fishes, which was
the same as the strain CQ200825 based on its physicochemical and molecular properties, indicating that
the strain CQ200825 was the pathogen of the diseased C. alburnus. The LDs, value of strain CQ200825
against C. alburnus was 2.7x10° CFU/mL. Four virulence genes were found in the strain CQ200825,
including the outer membrane protein (0mpA), haemolysin (hlyA), cytotonic heat-stable enterotoxin (ast),
and cytotoxic enterotoxin (act), and sequencing analysis revealed that the lengths of these genes were 903 bp,
592 bp, 504 bp, and 249 bp, respectively. Pathological analysis revealed that the liver, spleen, kidney, and
intestine of the diseased C. alburnus had different degrees of pathological changes. Liver cells of the
diseased fish were swollen and necrotic, and hemocytes agglutinated in blood vessels; splenic tissue was
necrotic and the cells were abnormal, the boundary of red and white pulp was unclear, and the nucleus had
slight swelling; the epithelial cells of renal tubules showed granulosa degeneration and glomerular atrophy;
and the intestinal structure was severely damaged, serous membrane was removed, most of the intestinal
villus were necrotic and exfoliated, and goblet cells epithelial cells were necrotic. The results of the drug
susceptibility test revealed that the strain CQ200825 was highly sensitive to 17 antibacterial drugs,
namely doxycycline, enrofloxacin, florfenicol, ceftazidime, kanamycin, cefoperazone, streptomycin,
ciprofloxacin, and pipemidic acid; moderately sensitive to four antibacterial drugs, including
erythromycin, cotrimoxazole, sulfisoxazole, and neomycin; and resistant to 12 antibacterial drugs namely
penicillin, amoxicillin, gentamicin, midecamycin, kitasamycin, carbenicillin, cefazolin, and lincolmensin.
This study can provide reference for the diagnosis and prevention of A. veronii infection in C. alburnus.
Key words Culter alburnus; Aeromonas veronii; Isolation and identification; Histopathology; Drug
susceptibility test



