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EeM? EHE® o o’ ZAE F2 AV
(1. REARBK bt KH 3003845 2. HEDK = RHADTTE BE sl K™ I8 PR
HSEYm RO E RN RER PG EAREE IR HE 266071)

FEE 2021 £, ARG — SR8 AR 78 1 5 M 4t & (Alosa sapidissima) & & ks oF AL E
W, BAMTEHEMAET 2.5%, BRATEALN 90%, AR ETEERIEERN L, &%, #
BT WE A, PR 4L, A k. ALRBEEHMAIN, 7o I HINTHERT, ER
Mk am S S An B R R S R M I A R AR R A B R E
iR S AN e i 2 ik AN R ANl D N B N R Y D e N
KR W IR A B S W ok LB B % 4 4, Rl B PCR 77 i 40 M| #2 96,75 J& % 2 A (Cyprinid herpesvirus
2). # # iF J5 # (largemouth bass ranavirus)F Kk & X F NmEFH A Ak, AH 2 BEAERE T,
AR BB AR, BRI P B R EINA — BN $ H, &4 % AS-AH2101, £ 16S rRNA
bl xd A 3 AR VIS E, #E AS-AH2101 J v /K A ¥ 8 H (Aeromonas hydrophila)., 77 2 A 4 1
ZRET, AS-AH2101 4 A7 & (aerA). 7B & (hlyA), £ 58 & & B(ahpA). A2 40 10 1 &
F(ast). AR M EF R @A EE RN R AU EE, ATRELRER LT, AS-AH2101
# 5| # 15 2 A (Trichogaster trichopterus) % i 1=, +HK B L& X 3.23x10* CFU/R., 2 4 B 57
REY, AS-AH2101 *tkAfne, MEEHK, AFEARMLERS 4 A EZEAWMAH, H M
HREMELEEHRZE 1| AL ZTER. FER, RFRME T R E R 2 Mo R v KRR
BB ARD, hEx N e AR ERAIRFNRRFFTEURE KL EMERO T ERET 5470
A,

KR EMetE,; BERAERE; aWEE; EHHRAE

FESZES S943  XHEFRIEEE A 0 XEHS  2095-9869(2024)02-0257-10

I Yi i} £11 (Al osa sapi di ssima) MR SE I Bk, S )@
FHEE &2 H (Clupeomorpha) . #lEfE H (Clupeiformes) .
R} (Clupeidae) . fiifJ& (Alosa), AR EAMARK |
AR R SR R A i 1 2 — (R /NI A, 2015) 0 1998 41,
5 I finf #1026 e g b T K RS T 51 A TR B AT A
T A (S, 2019),  F T3 Y £ ) o fef 5
HME 5K VT (Tenual osa reevesii) AL, 32 F AT

T EE, Wik, LU A T IR I s E 24 T F
J'€(Jia et al, 2007; H/NERAE, 2017), Rl S5 P 10 5%
BB 04, a5 ) AL i 0, SR, [
PN RIS A 3 I i £ 7 0 T i aE D, AU K R
(FEWASSE, 2015) 738t H I FFIERE) . 71N I U
(FLAS) KRG HO . R 58 HU% (O BE XS, 2008)
8, b DA A dURHGE e 2, AT MR IR R D
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W& 7K S5 )i T# (Aeromonas  hydrophila) J& TS 5
i % #F(Aeromonadaceae) . < HLJiI % J&E (Aeromonas) .,
VER—FE Gk A S Wi, M 20 HH22 80 4E4CAEIE
KA EEREC ) ZWAT, 5IRZFFRHIRK M
HKE, fL$EHL0(Ctenopharyngodon idella) (A5 [ ¥,
452009) . fif% 1 (Hypophthal michthys molitris) (573
4 1997). ##f(Cyprinus carpio) (3K £ 254, 2008).
fifji ff (Carassius auratus) (X A#%F, 2012), # Ik
(Oreocheomis niloticus) (& E M4, 2012), Ak @
(Megalobrama amblycephala) (H &4, 2010). I EEH
ff1(Esox lucius) (ZE#4, 2014) . it (Pelteobagrus
fulvidraco) (E#945, 2012; FRIF A4, 2012)F058 M i
(Siniperca chuatsi) (<251 55, 2022)5% , 1 ™ H 1 4
Gri 2k o ME/K S PR TE S S b A - 5 A PP B v
ARARL, RGN A28 5 2% 5 IR V6 (DebRoy et al, 2006;
Kawada et al, 2008), 7E [ P 48 e 135 K] 43 80 7 1 H
B Z A7 5 ¥ 5143 B (multilocus sequence typing, MLST)
B BIA% R [ JR P (average nucleotide identity,
ANDIF BT AT 2858

2021 4F, ILARAS I T T — 37 5 37 3% GE I 5 Y i
0 B ARG AL, R 0 R R AR i
Btz , JFPREET:, mIE HAET- %R 2.5%, @it
1000 B, @Ik mEmairiih . AR5
DN 1) S5 D B 61 PN I v 0 15 45 B 28— S 0 34
W, JfaEsd 16S rRNA JENIN . Az FEAE A6 %0 FIA
TR S5 S0 X SR HEAT B DRI S 5 L LAY g S I i
o1 %5 LS 3 B P PR A S B

1 #wREFE
1.1 JfFEFRIR

2021 F 6 H, IR B E—FR 7 5+
FEL 114 5 U il £ RS R i AE T, Fa R EE S 200~400 g,
W FRFE T 4 7 B, SR p s =0k & N 7K U8 it 52 8 (%)
B AN MK e th 5 SR FE (57 80 o KR K, oK
1~3 ¥/d, 7KK 18~20 C., FEMEJin fifi(Micropterus
salmoides) i i b UKL L, HARMREE Ty 2% 454 =
IS TN R, RBIET RN 90% A4, BUK
i ORVRE AR BRI B, mir i N R A D
BEER, WBITRCR AR

BEDE

BRSO 8 22 IRFERGTR . 2 6 M A Rk 20 ) £
BTSSRI A A HUBAR OO 5 U £ Y R
FE R 2 SUAAE TR, S5 R T i A

12

IR TE 2 (Cyprinid herpesvirus 2) (¥ J14, 2014),
fiyi {71 it J5 B (largemouth bass ranavirus) (% £ 5%,
2022)5F IR K frH UL 5 DARE R JTEIDE L R A
B WEBURE , 126 F TSA R LB P-4, 76 28 CHEF% 24 h,
ARG LA TR AT 2l A s 7, Al B % 5 iy An i
FTH A7 T80 "CUkA#

13 HAREBFEYR

B SRCHL AR T g R R 1) S U £, 3 O BRI | g
HERVEAEDI R 1 em® ZE 4741838, TCE T 10~15 fi%
PRFIH) Davidson’s AFA [E @R =R EE 24 h J5, Fl
FH 70%0) CBARAF - SPHLBGHATIK . XL YT R A
HE et 5 fUBe WLEE & s S U Bl £ 1) 2 2O R AR Ak

1.4 ANILRGRLIG

% = J¥ (Trichogaster trichopterus)j&— i £ # 1Y
IR S R AR R AR W), B2 TR K AR
i % (Leung et al, 1997) . % fi % {45 [T
(Edwardsiella piscicida) ) fiff 57 1 (Ling et al, 2001), %
JEE 9 DI 1 N R, RIS SIS SR L A
Y SRR, A S B O = AR S SC 50 B Y T R
VM. W2 el B SR LS T g,
KKK 7~8 em, B FELE 60 L KA, FRAEKIR A 25 C
JERYL IO AT, BEHLI S 2 £ BRI A ), BRI A A
A1 TR AT T TSA Fil LB Y535 55, i o S0 A H#EAfY
W BN 4 A, B4 30 B, FMT
30 Lf&BEAS, /KIEA 25 Co FH PBS 2% #1597 4
() AS-AH2101 BB A HIHEE 2 1x10*, 1x10°,
1x10° Al 1x107 CFU/mL, RJATFFALA S, B
WS e T ST AS-AH2101 ¥ 0.1 mL, XFMRZH 1T
%1 0.1 mL 19 PBS i, IR TMFEZMAT, 4
RAC S 45 41 A0 () S FER RN FE T Il . BUBR LSBT
£ 1) B R FEE R, R AT 0 D B 1 TR 4 B R 168
rRNA JE R P2, S8 14 d JR, RGO & I
PR, 1990) T34 TR Bk (Y > B BUE £ (lethal dose
50%, LDsg)

1.5 fRIREREEMZGYE R MR

FIF BIOLOG f#E W% ZEu(3EH), K Genlll
T FL AR 38 50 A AR B 108 BH 5 X 40 B 0k A7 4 B A AL AR AR
ueeE . MG 27F (5 AGAGTTTGATCCTGGTC
AGAACGAACGCT 3')H1 1492R (5" TACGGCTACCT
TGTTACGACTTCACCCC 3")%f 4 B i #k Y 16S rRNA
FEH 4T PCR &34 7 40 ¥ (Lane, 1991), K455
M) 515 GenBank 1 EzTaxon 035 4 A 147 [a] P8 14
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FXFo M GenBank 3 U B fifd 1 i ) A QM BT RR
il MEGA 7.0 {4, >R JH 2B 3% B (Neighbor-
Joining)f4y & R 4 & & # AL (Bootstrap=1 000) .

K 25854 R (B0 M A A 00 A R 2 =) T 52
Iy BRI AP AE R 251 . BUBFRE ODgoo am=
0.5 MIBAEM 0.1 mL ¥2) WA T MH AR, W L 254
4CH T B AfE 28 “CHEFE 24 h I 100 1R T LA
2 W 5 ]I PR 52 36 38 A v 2 B e of, SR AT
3 YR, B A B P AR RN S o X 24 0 B T 2
PE, 43R 25(R) . H A (DFEUR(S),

1.6 WEEAZHERKN

EFXTHE AR AR Y £ TN IR R
(aerA) . HILFE (hlyA) . ZATRE AR (ahpA) . AFaE
YN 75 2K (ast) . FAVEEURR AN I 1 75 2K (altA) F 25 i Jak
N R GE PR (uxS), 4R SCERIGE 519 (€ 1)
FL LG A CR RIS, 2006; 11777545, 2011)%} 35 7 5
BRIFEAT Y 3G R HE X, B 0 B R Y B L
EEAP I L

%1 PCR3|4
Tab.l1 PCR primers used in this study
1 519591 SEIR
Name Primer sequences Frfigment
size/bp
hlyA.  TGACAGGCAAGTAGAATAACGC 1750
TGTCCGCTTTCCACTCCC
ahpA GTTAGCGTTGGCAATCTCG 850
CGCTGGAGTAGGAGGAACG
altA TGACCCAGTCCTGGCACGGC 390
GGTGATCGATCACCACCAGC
ast ATCGTCAGCGACAGCTTCTT 480
CTCATCCCTTGGCTTGTTGT
aerA CAAGAACAAGTTCAAGTGGCCA 309
ACGAAGGTGTGGTTCCAGT
luxS GATCCTCTCCGAGGCGTGG 369

AGGCTTTTCAGCTTCTCTTCC

2 #£BR

21 mEEK

R S W i £ B R B A AR SR e, R 3 i
W, RESILME . R ER, AR,
WA MR, EHTRER , TR I 2 IRk, ATIE
HELLIRAE, SEMOMAEREAR (B 1); b B A P AR Mok
WLEE 3 2 A AU s ARSI B B2 T 2 B i
B SRR R UL RE s AN 10 RR A F A T |

B . BFRARERRERE SR 12 h 5 AR E B B IR TR
— B . 16S rRNA LD F4s 35 SR, ik
DEMREFI—8, w4 AS-AH2101,

1 s 56 U i #2211 PRCRE AR

Fig.1 The clinical symptoms of diseased A. sapidissima

A: B B: RAMORME, WA, EHER
FEAMR s Co BFEMFLL, SWCMAEREIR , A1 2K o
A: Tail blooding; B: Swollen tail with pus, showing
symptoms as furunculosis; C: Dark red liver, showing
symptoms of septicemia and enteritis.

22 HBiEtMEaALNRETY

XoF o S YN Bl £e 0 B L DG R ISR A T B0 A
2, SR W, KR A PSR ECEIRSEAL | B
B R A R 3 22 | A M K L O S AR P S
RAE 24 B); WM RIAE R IR AL, JF 2B I
PEFRMCRAS , dMOAZmE e . S FH (B 2C, D);
(=1 51D TS VAN 3 Sty N N w11 U5 7 7 [ S = AN
BRI, B/IMEREANNAE BRZE S, U1 oh/NE FlT
Uity /NG PN ) 200 B B [ R B A 200 PR A T O L A
25 WAL A% [ 46 (K] 2E. F).

23 ANIBistig

P T 9 YN A 420 07 e, ME DAEA T SR A
ARSI HERE T WS I AE R SR S, 8 5 L v
PRI AS-AH2101 FIEURME . N TG 2 e 7 8%
YRS 3 RMBIAET, BRI PR R SR AL
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Fig.2 Histopathological symptoms of diseased A. sapidissima

A FEORMR AN Y 2 ek MIRIE; B Ak, SwASE; C. WERRMER AN £
D: JNERIL ML MIRTE . B MZELE; E: BHBREL, WNELHAIE; F: B/ skEs
A: Basophilia, and diffuse necrosis; B: Cell swelling, vacuolar degeneration; C: Basophilia; D: Spleen showed hemorrhagic
anemic necrosis, nuclear rupture and atrophy; E: Loose renal interstitial, and tubular variation; F: Atrophic glomerulus

Jifr S o R i T, B AR AR T M B L, T
U5 [ 8K 2 55 D i £ S L) R s N IR K | I IE SR 3
R N TRRYFET- B LS5 2 i, = e i bt
HIRYL G IE TR 9 93.3% (1x10° CFU/E). 60%
(1x10° CFU/IZ). 40% (1x10* CFU/R)FI 13.3% (1x
10° CFU/JE), X R SLib R kAT, 48,
AS-AH2101 X} & e 92 BEGE R 3.23x10° CFU/RE.
IR GLBE T 19 5 = e P9 E T EE 4 S B VR A
— UL, 2 16S rRNA 788 | MR LX), 45
5 AS-AH2101 —3%, BiH] AS-AH2101 & FE 3L
fiff 81 2 95 BT 195 S o

*k2 BEEBRATREIE
Tab.2 Experimental infection of T. trichopterus

B E/(CFU/R) FET- 8B PRI i
Infection dose ~ Dead fish/Total fish LDsy/(CFU/E)
1x10° 28/30
1x10° 18/30 .
. 3.23x10
1x10 12/30
1x10° 4/30

24 REEETE

AR RS RN 3 BTN, AS-AH2101 X
T B 0 KIRBE . MR o-D-FLBE . B B, 3-
FHBEATHE . DA . D-ILALESE . D-Bhiffiis . AL

LESLRAME R XPAIKS . D-ZZZERE . D-VERE . D-
LY BE . ORERE . D-FA M. B-HEE-D-AIRE T SRR
FHM: N . 28 BIOLOG %7 R4i450#1, AS-AH2101
PARRAR BEA AL RRIE 5 W8 /K SRR PR i o B2, TR
7 0.999,

PCR ¥ M B #k AS-AH2101 119 16S rRNA FE[H I
HEATIN Y (OP787967), JFHI X /M 2s 3 Wor, itk
AS-AH2101 16S rRNA #£ K 7£ GenBank H [7] i 14 F 15
FITT 20 157 RRI N K MG, EzTaxon LLXi
K S A — 30, M NCBI B i rh ik £ i
HEAR 0%, [ MEGA 7.0 8T 16S
rRNA B H ) RGN 45 R B, AS-AH2101
HEKSAMER R — (K 3), SAEMAMEES
RWG . AU SR, B AS-AH2101 i R %2
RIVE K TR

HHCL I S R BN, AS-AH2101 AR KB 54 75
ML ERTEIR . 208 UK FRAH A Y Sk fe iy e 55
4 Pyt R BAWZPE, SRR ISR MFOR
JeH & 11 MiA: RBURGE 4).

25 BHEFHEN

XTIE K M B 2R (aerA) . 1L (hlyA) |
22 5 IR i (ahpA) . HAFER0E AL 7E R (ast) . AL
TR M i 7 2R (al tA) 5 B TR L 2R 4 1A 4 6 T (TuxS)
L35 S TS 3EFT PCR AN, HLIKESE SR R, 6 4
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£ 3 EH ASAH2101 £ 4K HHE
Tab.3 Biochemical analysis of AS-AH2101 strain

i H Items 25 Results i H Items 258 Results
WikE Dextrin + D-#i ¥R D-Gluconic acid +
D-ZZHE D-Maltose + D-FBEEEER D-Glucuronic acid +
D-18 34 D-Trehalose + HIPEEETEE  Glucuronamide -
D-4F-4E —## D-Cellobiose + AEER Mucic acid -
JERA —H# Gentiobiose - 25T Quinic acid -
MM Sucrose + BEER D-Saccharic acid +
D-#A —F% D-Turanose p-FH-IR 212 p-Hydroxy phenylacetic acid -
KI5 Stachyose - AR EE Methyl pyruvate +
i F B D-Raffinose - D-FLERH I D-Lactic acid methyl ester +
o-D-#A B a-D-Lactose - L-#fR L-Lactic acid +
% B D-Melibiose - FrEEER Citric acid -
B-H WE-D-#Ej B B-Methyl-D-glucoside + o-fil-% — R o-Keto-glutaric acid +
D-/K# 1 D-Salicin + D3RR D-Malic acid -
N-Z, it -D-#é i iz N-Acetyl-D-glucosamine + L-3EH 8 L-Malic acid +
N-ZFt-B-D-H #2Hil N-Acetyl-B-D-mannosamine + IR-T —fix Bromo-succinic acid +
N-ZFt-D M N-Acetyl-D-galactosamine + ity 40 Tween 40 +
N-Z B 2 Z 2 N-Acetyl neuraminic acid + y-EHE-THR y-Amino-butyric acid -
o-D-#i#% a-D-Glucose + 0-3%3-THR o-Hydroxy-butyric acid +
D-H'### D-Mannose . B-¥ % -D, L- TR B-Hydroxy-D, L-butyric N
acid
D-4# D-Fructose + o-fil- TR a-Keto-butyric acid +
D-}F M D-Galactose + L2 Acetoacetic acid +
3-H k4 B 3-Methyl glucose - AR Propionic acid W
D-#A M D-Fucose - ZTR Acetic acid +
L-##% M L-Fucose W 2 Formic acid +
L-f{Z=H% L-Rhamnose + pH 6 +
HLFF Inosine + pH 5 _
D-1LI%4E D-Sorbitol - 1% NaCl +
D-H#%f D-Mannitol + 4% NaCl _
D-FJH7{A % D-Arabitol - 8% NaCl _
AILEE Myo-Inositol - 1%FLFR4H 1% Sodium lactate +
Hl Glycerol + HEHIER Fusidic acid -
D-##j¥#-6-W5fR D-Glucose-6-PO, + D-#244 ik D-Serine +
D-RBE-6-#fR D-Fructose-6-PO, + L- KA % MR L-Aspartic acid +
D- K& %R D-Aspartic acid + L-&%& X L-Glutamic acid +
D-# %R D-Serine + L-#1Jl¢ L-Histidine +
PN Gelatin + L-fEA %R L-Pyroglutamic acid -
HABE-L-IE M Glycyl-L-proline + L-# 8% L-Serine +
L-INE MR L-Alanine + D-f-FLBEEERR D-Galacturonic acid -
L-K5 %R L-Arginine + L3 BEEERR R L-Galactonic acid lactone -

TE: 47 BEME; =" FoRFAME; W RS M,

Note: “+”: Positive; “~”: Negative; “W”: Weak positive.
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Aeromonas hydrophilaATCC7966 (NR119039)

141 eromonas hydrophilaCCM7232 (NR043638)
61| AS-AH2101 (OP787967)

67

0.002

Aeromonas hydrophila ATCC7966 (NR115183)

Aeromonas hydrophila ATCC7966

Aeromonas media ATCC33907 (NR119041)

95 ' Aeromonas media RM (NR036911)
eromonas hydrophila DSM30187 (NR119190)

A
68 4100|> Aeromonas caviae ATCC15468 (NR029252)
A

eromonas hydrophila DSM30187 (NR119190)(2)
99 | Aeromonas salmonicida ATCC33658 (NR119042)
Aeromonas salmonicida ATCC33658
83 _‘ Aeromonas sobria ATCC43979 (NR119044)
89 | Aeromonas sobria JCM2139 (NR112837)

Aeromonas jandaei ATCC49568 (NR119040)
55 Aeromonas veronii ATCC35624 (NR119045)
70" Aeromonas veronii JCM7375 (NR112838)

Aeromonas cavernicola MDC2508 (NR132718)

K3 BET 16S rRNA K790 H H 1) 2R 58 & & AR
Fig.3 Phylogenetic tree constructed by neighbor joining method based on sequences of 16S rRNA

£ 4 ASAH2101 MZHEIH ML R
Tab.4  Test results of AS-AH2101 drug sensitivity

B4 % Antibiotics HURME Sensitivity

42 Antibiotics U Sensitivity

PUIFZE Tetracycline S
Z V¥ E Doxycycline
SLIFINE Cephradine
KA FE Kanamycin
AR IE Trimethoprim
RV 2 Enrofloxacin
PP Ak Amoxicillin
2B Cotrimoxazole

©»w W v v "™ owm

FAJE# Florfenicol S
fith 1z 57 Sulfamethoxazole S
BEFEZE Streptomycin S
ZAEVEH Ampicillin R
Hr#E % Neomycin S
212 % Erythromycin R
Z K & B Polymyxin B S

e S FRBUR, R FARAH,
Note: “S”: Sensitive; “R”: Resistant.

#H NPT EEAE AS-AH2101 HRE 984 B bR sk
W, MRS RS HR N FES —2, EW AS-
AH2101 BHA X 6 Fpag 13,

3 it

WK SRR S | I RS T2 SRk 55
FE 2T s 0 2 i, e A b A 1o R
IR K FRFH £ 23 R H LA I AE ) #2 3B (Austin et al,
1996). F& 7K EA M B & — R BB ) 5 R BUW T, &
WALHE T 2R IR L7 H (Allen et al, 1983;
Boulanger et al, 1977), 4 fa {3z B FR85 & 7 45 36 At
FIH ORI (Leung et al, 1995), 7EARRIHAE H, &
T 20FE 4 A RI7K IR 100 B4, 32tk 52 o i £ R
MBI AEAR, JERAEDRIET SO, HFRE A
SRR SEM. 4 AT TA), HIETEim s,

RN EAGHE AT ] o D R R AU TR LR A
e, fEKi MR, AR E R LT, HikiER D)
WK, HEMS 2, SIRAK ORI AR N L, 2
T BUF A AE VR 3R 5 38 B A 6 0 K S TR R B
BOFRPE, AR BRI KRR R F R i PE T, #E
N TGSz b, 38 5 3 S Rtk — 2 50 0F 19
MO . AL, W2 Y 3 d Wk BUE
AR, IHRAETET B R S A AR K 1 S5 i £
K. AS-AH2101 X = e i FEEUL Tt TZ
A 7Y H AR S K M TR (Leung et al, 1997), Ht,
HRAE A FTAE R | HHEWTE K SR Bk 2 3 IR 56
P £0 KRBT S5 A

HHT, P4 R RIRZ EZIGTT K™ 30 ) 240 v Mk
ey EEL Wy, H A B A 77 5 S 0 S R AR
AP R 1988 4F, HRJal = 3¢ fa F7 5 Lfifi



FHHLAZ 670 kg, MiFE| 1992 4F, HiA Ko HE
TH2 27.5 t (Grave et al, 1999), HiA: & A Kl 5
KT e VA B i 2 ) R D R — T 2 1 0 A
SR, TEAER A B B 319 BRIE K S8 M T N 4R
VUM 57 24 ELA it 250, 99% LA b A T Rk e A
B3 R U FF B K B2 A it 25 14 (Vivekanandhan et al,
2002). P Rt 250k 2 28 Bh K 7= 375 s il g K
AP TR SR O R A . FEAHIESE R, FRATTAS I
T AS-AH2101 WM 251E, 258 BN, ZE Xk
FInE | BTSPEAR . AR VEMRMAE RS 4 FidiE R A
A 250 B I8 ENZ IR A AR X 4 Fhdid
R, HiX 4 fphua: R h e 8 TAE 2, 5%
FHHERAM, N AS-AH2101 HAF Xtk e
AR AR T] B3 DA H Al 20 A i e e 1 R PR K
A5 T 25 (Kim et al, 1993), [&lm}, RIEHAE
RN PELE I, Wt 32 7 2 ViR R TR
M, R EUS T B RUR

RE K MR P B AL R 22, B 2 e A
+, AHE ST XSS Y £0 0 TR AS-AH2101 #47
PCR ¥, Z55W7R, AS-AH2101 #5747 6 Fhas fy 4
o TR ST HEE R ahpA FI aer A 5 591 2 s W8 7K A B T 22
RIRE BRI RN, B AMERFE
BN T, SEURTEAETEMACH:, BmBUR MR
HAX 2 N HHREGERKHRE, 2006, 1177775,
2011), ast S AT TE R, hlyA Rlidis i 2 LA
altA it iz aE Z I, X 3 A o 2 i R R
WL, AR . W R
PR, RRAETE 40 TR R R BUR MY RE (R R &2
4. 2011; Buckley et al, 1999; H B¢t %, 2011;
Rosenshie et al, 1993). luxS Zs 65 240 B 1% 25 B RN,
DIR Rz ) BE DR B 238 R ol , 02 2 200 v AR P I Y
TE R, 38 58 20 BN i 32 e A N A R 2 W kT
J1(Learman et al, 2009; Azakami et al, 2006), ZA#F5%
ARSI AS-AH2101 [Al BA 6 Fhi )y At
R, IR 2T b E—20 i T AR ECR T, 5 A
TG SLIG ZE RW) A , WARRE T Uk SE U £ e ik
P EPET R R

25 L RTIR , AHIEFE D™ E R 10 5% 5 S ) e £ v
AR T —RRRE KSR AS-AH2101, 3 i
YeSZ S FEE S EE 0T, IEB AS-AH2101 HA K
Stk R MR S UM i A R o BT T e i, T AR
P 2P s R B A R BUS BAF IR T ROR o (H MK
HEKTE, PUAE R BTG WE 7K A TR SR e 2 1T I i 245 7
DB, PRI, R, WRBEAR . #5248 R h R 2 BT AE
R BT KK 2 AR R IE B 0

E bR e e K T B R RG 4) 8 5 263
2 £ X W
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Chinese Academy of Fishery Sciences; Laboratory for Marine Fisheries Science and Food Production Processes, Key Laboratory
of Maricultural Organism Disease Control, Ministry of Agriculture and Rural Affairs, Qingdao 266071, China)

Abstract Aeromonas hydrophila (Family: Aeromonadaceae) is a traditional aquatic animal pathogen.
It has been widely prevalent in our country since the 1980s and 1990s, causing diseases in a series of
freshwater fish, leading to serious economic losses. It has been confirmed to be one of the main pathogens
in freshwater aquaculture worldwide. The American shad (Alosa sapidissima) is one of the biggest shad in
the world and grows much faster than other shad. Because of its delicious taste as reeves shad (Tenualosa
reevesii), American shad were introduced into China from the USA by the Shanghai Fisheries Research
Institute for local farming in 1998 and is widely welcomed in Shanghai, Jiangsu, and Zhejiang Provinces.
In recent years, with the rapid development of the American shad culturing, fish diseases have become a
major threat to fish farming. However, because most of the American shad are cultured in extensive ponds,
few diseases have been reported in China. In this study, we reported a case of A. hydrophila infection in
American shad. In 2021, the disease outbreak was observed in American shad cultured in Linyi City,
Shandong Province, with severe mortality. The daily mortality could be up to 2.5%. The fish were
cultured in indoor ponds for breeding and outdoor ponds when fish reached 300 g. The American shad
were cultured with underground water and water was changed 1-3 times daily. The water temperature was
18-20 °C. The fish were fed largemouth bass (Micropterus salmoides) commercial feed, and the daily
feeding rate was approximately 2%. The disease broke out in the indoor ponds first, and then in outdoor
ponds. The cumulative mortality was approximately 90% in 2 months. Enrofloxacin was administered
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orally, but no effects were observed and the disease continued to progress. The typical disease symptoms
in the American shad were furunculosis or ulceration, with shedding scales and surface bleeding,
especially on the tail, sometimes swollen and pus-filled. In autopsies of the diseased fish, ascites were
found in the fish abdomen, and dark red necrosis on the liver, with sepsis and enteritis. The liver, spleen,
and kidney of American shad with typical symptoms were collected and cut into about 1 cm® tissue blocks,
immersed in Davidson's Fixative (Davidson's AFA) for 24 h, and preserved in 70% ethanol. The tissues
were mounted onto glass slides with hematoxylin and eosin staining for histological analysis.
Histopathological results showed swollen liver cells, vacuolar degeneration, basophilia, and diffuse
necrosis; the spleen showed hemorrhagic anemic necrosis, nuclear rupture, and atrophy. Glomerular
atrophy of the renal corpuscle, cells in the proximal and distal tubules cytoarchitectural loss, and necrosis
and shedding of kidney lymphocytes was also observed. No parasite was found on the fish surface, fins, in
the gills, or internal organs with the naked eye and a light microscope. Freshwater viruses, such as
Cyprinus herpesvirus type 2, largemouth bass ranavirus, megalocytivirus, and rhabdovirus, were checked
by polymerase chain reaction (PCR), and no viruses were detected. The liver, spleen, and kidney of the
diseased fish were sampled and cultured in tryptic soy agar medium (TSA) and Luria-Bertani agar
medium (LB) plate medium at 28 °C for 24 h. Several pure and dominant colonies with the same
morphology were observed on all the plates. These colonies were purified and cultured. The 16S rRNA
gene sequencing results of all the purified colonies showed that the dominant strains were of the same
species. The typical isolate was purified and named AS-AH2101. The results of biochemical identification
with Biolog Genlll showed that the isolate AS-AH2101 was negative to gentiobiose, stachyose,
D-raffinose, o-D-lactose, D-melibiose, 3-methyl glucose, D-fucose, D-sorbitol, D-arabitol, and
Myo-inositol, while positive to dextrin, D-maltose, D-trehalose, D-cellobiose, sucrose, D-turanose, and
B-methyl-D-glucoside. According to the Biolog Genlll identification system database, the biochemical
characterization of AS-AH2101 was similar to that of A. hydrophila, with a confidence of 0.999. The 16S
rRNA gene sequence of AS-AH2101 was submitted to GenBank databases under the accession number
OP787967 and blasted in GenBank and EzTaxon. Comparison of the 16S rRNA gene sequences showed
99%—100% identity with those of A. hydrophila. The phylogenetic tree was constructed using Mega 7
with the Aeromonas typical strains 16S rRNA gene sequences obtained from GenBank, and the
phylogenetic analysis also clustered AS-AH2101 with A. hydrophila. Thus, the molecular analysis results
identified the SC18032201 strains as A. hydrophila, and the phenotype also supported this result. Because
of the strong stress response of American shad, it is difficult to perform the experimental culturing and
infection in the laboratory. As a classic pathogenic infection model organism in aquatic animals, blue
gourami (Trichogaster trichopterus) is a traditional model for fish pathogen study and has been widely
used in the research of A. hydrophilia and E. piscicida. Therefore, in this study, blue gouramis were used
as the model organism for virulence evaluation of AS-AH2101 in the experimental infection. The results
of the challenge experiment showed that the death of the blue gourami infected via intramuscular injection
was observed on the third day post infection. The infected fish showed redness, bleeding, and scale
shedding at the injection site, congestion or bleeding at the base of the fin, abdominal ascites, and liver
necrosis, which were similar to the naturally infected American shad. The isolate strain AS-AH2101
showed high virulence to blue gouramis, with the median lethal dose (LDso) of 3.23x10* CFU/fish. The
virulence genes of A. hydrophilia were also detected by PCR, and results indicated that AS-AH2101
possessed six virulence genes, including aerolysin (aerA), hemolysin (hlyA), extracellular protease (ahpA),
anti-metalloproteinases (ast), enterotoxin (altA), and quorum sensing gene (IUxS). Antibiotic sensitivity
studies showed that AS-AH2101 was resistant to cefradine, amoxicillin, ampicillin, and erythromycin.
These results provided important information for disease control and A. hydrophila prevention and control
of American shad culturing in China.
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