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2. WL A R AR R, R RAT MR AV BEREREEALRE LG ak@EEEEREELHE,
BN IR G K & RELAE R SLHE, WL A 313001)

FZE IR HEE (Pelodiscus sinensis) I /K FEFE I 2 H H AR 28 FLANIS 2 003 A1, Shof R8s A 1) T BB il
VB S0 BURE AT 95 R A 20 B8 B 22 [Q et , R 16S rRNA I 7 FHAE A0 % e AR 25 A AT Al o 0, Tl 55 )
HE DK PCR AN AN T [ i 36 PPA 48 41 PRS00 78 , DAAR T 47 B0 P4l JURP T A 2 R4 B 5 R BRI 4 T ALV oAy
TG SR AN R RSOR . B RO, MR U 2 b 20 B B MRAR B TR AHO421, TR % 22 IRFIVE T , TR AR AT
TR s B bk AHO421 5 W8 7K S 5 B B (deromonas hydrophila) 1 3 B & ATCC 7966 1) 16S rRNA 7 51| A1 L4 17 ik
99.66%. Bk AHO421 fg ) FH 6 2] 0 o6 4 R 22 250, L O/129 T 5214 , L4571 act vaerd sahaahhahp ahpA . alt .
ast-hlyA.lip\ompAF5JHER o [AUEAATS IS B AR KRR BAE , TPk AHO421 BB E(LC,,) A 1.7x10°CFU/mL.
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HENHES:S947.12  XERFREL:A

rh A%k (Pelodiscus sinensis) & 3% [ 5 EZ 1R /K 77
A A BEE SR ATRIE I K , RIS, %
PG TR JZ» O7™ E BELAS Hp e R e M () i R
o WEKS B (Aeromonas hydrophila) X F14E%s
FRHE G H I KBV IR — AT LR AL R B
TR, BRI IS 28 FL B R BEL JH AT 78 0 S
R BB LGSR FE T m R R O R AR, 2016)
WK S BRI BR EUR I S 3 R A O, R RSN
=AM E A LA F R IR 2 B SF (Nhinh et al,
202D MK H T/ 3 i BT M 40
BRI S EE e , SR K AR S AR R A 2% B S5
2, 1 MU T T B AT UYL B3R if 4
IRESFEBIR » BEMTE L AET- OB, 2007

FE 7GR I R v, o e T I K B B R )
Pris FE AU E R AE RN E . KBS

ks HHA:2021-10-04 188 HE3:2023-02-02

ELWMB WLE“ WA B LUK ELTH (45 -
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(2017 XF 10 Bk 43 B9 H R b A2 s (g /K < I B
BAT T 2570, RILHT B R 2R E G R
AR N WE TK A B S A BRI E . R R
25 R B A 2 BIE R /S VR BE D B RE R T2 A
T34 58 K 7 B G R Ty e DL K v K AR B R
SRR CE N 4%, 2011) . He %5 (20200 #F 58 & BHL
TE TR AR 1 100 mg/kg FIAE - HF 1T 2 25 1 5 61 1)
L35 V5 B VS 2, I e 42 v JH 75 G 7K /=B i 1 R
T 3 AR T (20190 % A 2 P B L Z 3 R A
B 2 AT LR, T S 2 AR v K M R R
TNRERMYPUE R FFAER . BT, E
BEFHTE AR BT, S5 F T P B R g 7K SR T
HOESE

FEWNEHRKIEE R G B A T w5 YD S
R AR RAE ALK ST R N A H i (5
L5 ,2020) » BT EH K FREEE LT vy, 77
Ve R L AR S . I, BT A Z R SR
(1995 Ji 65 5 B R 05 5 B 4% ik R AT LN E
202145 H , Wi Wi i G K T8 5 1) vh e
H AR 2R 7 L B SERE R FE A B KRR AT T, Bl R
SRAEE T 90 BERE S AT 0 5L ER 23 S M e AR g IR
AT 368 3 ] R 06 A 5 9 DR B 1) B0 1, e O
H 22 P9 S5 A A A B AR 2R 2R R
2y, LZ 2 W 51607 2 LS 5 1000
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1 HR5TE

1.1 REH R

B A B o A2 B AT X B VL AR M T S
EIEHOKFTE Y . B (29250 g/ D) R 1R %R
TS A IS 2 AL A REIR A8 FR M (£ 200 g/ FD v
JI BB IR, AT DTG R R 28 3 25 B0 25 VLR
A5 UL BB, BN U 2H 20 B i U A R R B
YT B R

TSA.TSB ¥ 7= 50 H F Hilg HAMH ARG R A
A, 22 LR & B AL R E AR A A
[K 2 DNA $#2HUR 7 £ . DNA Marker I 5 RAR AL}
H AL O FH R A A, PCR i 7 & H New England
Biolab A wl o iRERV S 51 I S 4H TR 16S TRNA
B DRI 25 ] 0 EE R 0 W) 56 A, 24 ORI 1
INGAE PR A BR A ], A B 250 3 U AR AR 2
A ARAF.
1.2 AESBSER

W52 FN1E 5 FR T AR B AR RRE IR o A
B, WS P NE A B AR AR D0 LA TR DR L REUE D
Wi %5, JE A IRId S . FETO T 2 10 T M J8 Hh 4
BRI T B SR kA A A AT
FR AR EL , T M8 R 48 9 25 000 B8 VUL 3 25 0
L 5 57 BGHS 3 2H 2353 T WF B i, RN R T TSA -
B, 30 CHEFE 48 ho PRI 55 40 18 B4 7% Rl e 2 b T
TSA AR BEAT R 2 7%, WEREEEES. SR
TR (2014 1 77 920 000 35 20 B B 9 AT o 22 IR
o, TE R N BOR 1 000 f B4k
13 @AEEE
1.3.1 16S rRNA £ F ¥ 3 5 Il & F 4 B 5 R 41
DNA i 71 & 42 B 73 25 48 B ) DNA, il i NanoDrop
2000 K DNA WK FE I 465 . SR 41 ER 16S rRNA &
PR3 FH 51 P05 41 B DNA 3847 5% A i 5% X s . (PCR)
PR 1D, WE25 pL I PCR X NAE R , BLHE Tag
Master Mix (2x) 12.5 uL,dd H,0 9.5 pL, IF % [A] 5]
Y% 1.0 wL, DNA # % 1.0 pL. PCR J I 4% fF 4
94 CTiAZ % 5 min, 94 T4 30 5,55 CiB K 30 s,
72 CTLEAH 1 min 40 s, 35 M §HF ; 72 CTLEAH 10 min.
P36 =ik 2 RN S MER A FI R LT S
EZbiocloud 4% & , #E4T 7 51| Lok ELSRAS YA 532545
B s FH MEGAT7.0 # 1 1) 48 4 7% (neighbor—joining,
NDHERG KB
1.3.2 A A A E BRI AiE R 75 5 E, A A
Mg L2 4 [ 30 % E AL VITEK 347 A A6 S8 , 045

BIWE R, 22 2 W S REE L H B AR R R S FH A &
O/129 1 52 55 48 hn . % EMKIESH (AARME S €T
WD FICH D40 R G % 0w F M) (A 3R e, 19845 7 55
ERFIZEADTE,2001) . BHME B AR S 25 ] 2 55 (2022)
KT 1 T 73 25 TR 7K S B B4 B Pk NDLe—Ps
1.4 FHERKN

A2 B 45 DR 40 DNA DAARAR , 2 8 1.3.1 1) PCR
SR ZR 5 S A AT, FEAEUR S S5, %68 5 B A 1 11 Fof
FRFEBATY B (R D . PCRFWIZ 1% 35 5 Bt
Ji L UKASE I 53 BT
1.5 [EERXE

PRIV B AN TR B A0 v R 2H LA 1 AR
WA 2, RS FRFEET BEALAN 10 R e AR
BAFNIEELE 30 T FRE3% 12 h(RE 96.8%x10° CFU/mL) ,
5000 r/min 250> 5 min YOS B A4, FH G B B9 R 4% 1P
(PBS) Wt ¥ 3 I I B B B, 2 J5 F PBS 1F AT 3% 4%
10 £5 56 FEFG R, 19 B H T 08 10 4 D B IRIKRE
(6.8x107.6.8x10°. 6.8x10°. 6.8x10* CFU/mL) . W &
o A U R B 0.2 mL AF IR 1 B R T, o R
YRS R PBS. 4R 2 W 5% h A s ) R R
R GE G DR IE TS O, H ok R IRVE (A H5 5%,
2018) i 5 FE R FE (LCy) o M HE3H F71080 55 < VU i
To 77T KTH WA A s AT A W% P 2%
B IR O 0 85 4w AR A AR
1.6 ZHEHtLE

KB RR AR 50k &Pk R AWt
B S PE, R AACODIRWTR B 100 pl 8537 12 h I B3
(#£]6x10° CFU/mL) ¥ &) ik A T TSA ¥ 774k B, H ok
PB4 i FH 2585 4R W AE 2 1R TR B 7
FELT , 30 CTHEFE 24 h, 72 405 Bl 1A% .
1.7 MEHELFIE
1.7.1 P EHGFEMRI FRICERIEHEE M.
KEHEK T KRS S5 g BL6:100 NN 75% 4B,
55 C/K W H 8, 4 000 r/min 20> 10 min J5 B _E
TV, e e 78 RAX R 25 O )G B 5 310 mL, BP 3R
IR FE A 500 mg/mL fH 2552 BV REL -
1.72 THRE Z% W s % (2016) B E TR
ALV R R ERE G 15 100 pL 575 12 h (1
BIE AT TSA AR b, F 7 mm B ARFT FLE7EFAR
ATHL, 23 ) R A R A R 2 SR ORI T ALY
TE B PR 2 245 58 A OSUE (31 B RS 77 12 h, WS4 B
ARG L [FIRE A 22 W04 2 £ 1k FE R R 2 AN [
W (500.250.125.62.5.31.25 mg/mL) J& i T LA,
B2 12 h il s B B AR .
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Tab.1 Primers and PCR amplification conditions
519 FHI(57-37) FEI RN op SEHIS [H]/s B FE/T EE BN
16S-F AGAGTTTGATCMTGGCTCAG N
1500 100 55 X REE,2021
16S-R GGTTACCTTGTTACGACTT
act-F AGAAGGTGACCACCAAGAACA
232 30 58 Nawaz et al ;2010
act-R AACTGACATCGGCCTTGAACTC
aerd-F TGACACTGAGTGGCTTCCTG )
347 30 58 Jiang et al,2020
aerd-R GGTACGACGCACCTTGCT
aha-F AGGGATGTTGACGGTGAG .
151 30 58 Jiang et al,2020
aha-R CGTAGATGTGACGGGAGT
ahh-F GCCGAGCGCCCAGAAGGTGAGTT
130 30 60 Wang et al,2003
ahh-R GAGCGGCTGGATGCGGTTGT
ahp-F GACAATAGCATCGGCACCCT )
111 30 55 Jiang et al,2020
ahp-R GCCCAGCGCATAGATCCAGT
ahpA-F GGCAACGACCTCAACCTCTG .
129 30 58 Jiang et al,2020
ahpA-R CGAGCCTGGACGCACATT
alt-F TGACCCAGTCCTGGCACGGC
442 30 60 Nawaz et al,2010
alt-R GGTGATCGATCACCACCAGC
ast-F TCTCCATGCTTCCCTTCCACT
331 30 60 Nawaz et al,2010
ast-R GTGTAGGGATTGAAGAAGCCG
hlyA-F TCCAGCAGCAGGTAGTCCG .
276 30 58 Jiang et al , 2020
hlyA-R CCTCAACGTCAACCGCAAG
lip-F ATCTTCTCCGACTGGTTCGG
382 30 58 Sen & Rodgers,2004
lip-R CCGTGCCAGGACTGGGTCTT
ompA-F TGGGCATCAGCGACACTA )
510 45 55 Jiang et al,2020
ompA-R CAGCCATACCTTTGCTTACC
2.2 RBHERSHFE
2 ERESH

2.1 BRABRIHEEREIX

B 28 2o b S B A R IR P A7 AR B BT SLIR
TS B B A A IR K, A IR RS R
i B 7 AL A R AT B ) T IR S FE I
FEBEAR » i R A 7e i JE #E (I 1D

P 4
AT B RHE, C-D: JIEIE K, E < T F: i
E1 RERRERKERFE
A: carapace, B: plastron and abdomen, C & D: abdominal viscus,
E: liver; F: intestine
Fig.1 Symptoms displayed on skin and internal or-

gans of diseased P. sinensis

Jo FERI 7, R IR A 006 7 B R MR FEAE
995 M A 20 A R B TR PR T RE S A B IR e . M
JH Tt g S AR A A R R TR S — B &
[T K A =E WK, R EDGHE R, A% 1~2 mm
(] 2-A) s it — PR B B AT 52 22 IR 0 R ik
RIAZ B =2 TR A 2 1 e B [ ) AT RR, K
Z BAHES D WA HES (B 2-B) , ¥ 1% 4k i i 44
N AH0421.

A:AHO421 BRI B T5 T4, B: AHO421 BRI\ 2 22 FG Y (n
B 2 ABEEFESHIE

A: Colony morphology of strain AH0421, B: Gram staining results of
strain AH0421
Fig.2 Morphological characteristics of the dominant

bacteria AH0421 strain
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2.3.1 16S rRNA 2 [ Pk AH0421 ) 16S rRNA 2
I3 P= ) K /N2 1 500 bp, 5 EZbiocloud 347
1) Aeromonas hydrophila ATCC 7966 (CP000462)
FF 5 AL d5 i 5 3 31 99.66%; R S HEAL I TR
¥k AH0421 5 Aeromonas hydrophila ATCC 7966 % N
[F]—73 3 (Kl 3D

Aeromonas salmonicida subsp. achromogenes NCIMB 1110 (X60407)
Aeromonas salmonicida subsp. smithia CCM 4103 (AJ009859)
Aeromonas piscicola LMG 24783 (CDBL01000074)

89| Aeromonas bestiarum CECT 4227 (CDDA01000036)

Aeromonas salmonicida subsp. masoucida NBRC 13784 (BAWQ01000150)

Aeromonas salmonicida subsp. pectinolytica 34mel (ARYZ01000167)
Haemophilus piscium CIP 106116 (JN175340)

jda ATCC 33658 (LSGW01000109)
Aeromonas rivuliDSM 22539 (CDBJ01000088)

Aeromonas sobria ACC 43979 (X74683)

onicida subsp.

Aeromonas molluscorum 848 (AY532690)
Aeromonas encheleia LMG 16331 (AJ458409)
Aeromonas bivalvium CECT 7113 (CDBT01000022)
Aeromonas popoffii CIP 105493 (CDBI01000096)
Aeromonas aquatica AE235 (JRGLO1000106)
Aeromonas eucrenophila CECT 4224 (CDDF01000007)
Aeromonas tecta CECT 7082 (CDCA01000001)
jla subsp. jla ATCC 7966 (CP000462)

A AHO0421
Aeromonas rivipollensis P2G1 (FR775967)
Aeromonas sanarellii LMG 24682 (CDBN01000061)
Aeromonas taiwanensis LMG 24683 (CDDD01000060)
Aeromonas dhakensis CIP 107500 (CDBH01000037)
Aeromonas caviae CECT 838 (CDBK01000019)
Aeromonas enteropelogenes CECT 4487 (CDCG01000001)
Aeromonas Jusitana MDC 2473 (PGCP01000030)
Aeromonas allosaccharophila CECT 4199 (CDBR(1000068)
Aeromonas australiensis CECT 8023 (CDDH01000065)
Aeromonas fluvialis LMG 24681 (CDBO01000064)
Aeromonas lacus AE122 (JRGM01000126)
Aeromonas finlandensis 4287D (JRGK01000374)
Aeromonas jandaei CECT 4228 (CDBV01000055)
Aeromonas veronii CECT 4257 (CDDK01000015)
Aeromonas cavernicola DSM 24474 (PGGC01000128)
simiae |1BS S6874 (AJ536821)
Aeromonas diversa ATCC 43946 (GQ365710)
Aeromonas schubertii CECT 4240 (CDDB01000091)
GPTSA-6 (DQ013306)

0.005

B 3 EF16S rRNA E[FE F5#) neighbor—joining
Ryt
Fig.3 Neighbor—joining phylogenetic tree of the
AHO0421 strain based on 16S rRNA gene sequences

232 £HAMEE ABRANEEERER, %
53 B TR e R FH w6 L RERE R H R
B, R H R R R £, OF B 07120 i 2 1 T
L— Rl 57 71 B HLS 77 2E o= %) Bl 1 I8 o= FL A
T 15 2R R g TR i R I S A AR R
BAPECER 2) . AHO0421 AL B8 AR AL R AE 55 K 3 f YR
Mg 7K T T 5 2% 1 R NDLe—P (] 52 4R 45, 2022)
FEAR—H,
24 FEHERERE

7 JJ 3[R PCR ¥ 3 45 B 7R, act~ aerd . aha-
ahh~ahpahpA-alt.ast-hlyA-lip F1 ompA 1155 71 FE A
Pt g 2 B, Hrh omp A 9 H 25T R 58 (- 4D

R2 HBEREBREENETEER
Tab.2 Physiological and biochemical identification
of isolated bacterial AH0421 strain

iH AHO0421 NDLc-P i H AH0421 NDLc-P
— B-N-Z T
D-HE®R  + | g ’
VT L-3E SRR
D-f {1 + + 1 - -
- L-FLEREh
D-# i f + + R, - -
L-41% R
D-#i % b + + " - -
D-E#% - - W R - -
N BEHATE #h
D-£F4E ¥k - - i + +
FERETR R
HER * - (€:1)) - )
T EIE R B + + ||ARETE + +
Do N . 5-%@-3&3%?@5 i i
Dol AL i i %ﬁﬁﬂiﬂ%é@ﬁ i i
ity
chrgdm - - ||UEEER
a-F-FLBE - - T % Iy - -
o] 2 B T - - ELLMAN +
B-2F- FLHE L + O/1291i %% +
B-HIEIWETIRE - H,S =4 - +

TE 7 RORPANE , “-7 R IR P s NDLe-P o4 k3 £ Y 7K
JHO BT BH P 225 T Pk (] e 4R, 2022)

Note: "+" means positive, "-" means negative. NDLc-P was a posi-
tive reference strain of Aeromonas hydrophila derived from Pseudosci-
aena crocea (He et al, 2022).

M 1 2 3 4 5 6

7 8 9 10 11 M

M: D2000 Marker; 1:act,2:aerd,3:aha,4:ahh,5:ahp,6:ahpA,
7:alt,8:ast,9:hly4,10:1lip,11:0mpA
E4 BASBEREEUMSHAERTIEER

Fig.4 PCR amplifications of 11 virulence genes
of A. hydrophila

2.5 SEEHNERNE

N LG R 1) o A6 i e 98 9 BRSBTS
figE i R DL W IR R B 3 E A A TR I,
EYER 5 8RR I — BUCE R OR R
D)o M TRRGLIET 1) A U 5% v POk 0 5 3
RFAE, R KL LI 16S IRNA EHFFHIEE S
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AHO0421 — 3. FEEPILT- RS MELTFIKEE
1EAH %, Hirt 6.8x107 CFU/mL ¥ i K L4 2B T 3%
N 100%, 6.8x106 6.8x10° F1 6.8x10* CFU/mL ¥ Ji J&
YL BT 2R 50 )N T0%- 30% A1 10%, i 18 41 TE 58
T-(F5). 56T o B KA T 515 O sl x rp AR
()21 B FE (LC) M9 1.7%10° CFU/mL

100]

— 6.8x107 CFU/mL
= 6.8x10° CFU/mL

*+ 6.8x10° CFU/mL

=N
=]
T

-+ 6.8x10* CFU/mL
— X8

TEEE/%
Survival rate

'S
=)
T

BiE)d

Time
E5 REKSEMEERBEEPEENTFRE
Fig.5 Survival rate of P. sinensis artificially
infected with A. hydrophila

2.6 Zglem

PRI R AHO421 0 Sk A0 e 5 Sk A B Sk 7
Sk AR P A Sk A6 PG TAE Sk f SR P AR 2R DL AT SR
B ZHER BRI R IR RS m U, 0w
Je 7 U N Sk AR AR B R VE R
FAE-F- R I 251 (R 3D

3 MEKSHBAEE AH0421 IZ5 B R
Tab.3 Results of the antimicrobial susceptibility
test of A. hydrophila AH0421 strain

2 HUEME MIEE/mm)| 24 BUEE S0 E/mm
kfselfs s 34.6x1.1 || BibE S 24.6+3.2
DS ulHEV 31.3+0.6 Wi S 23.6+2.1
kil S 30.34£0.6 || WAREH I 14.0£1.0
KAUURER S 27.0£0.0 || kEF R 9.5+1.3
KAEwET S 26306 || #HiEHER R 7.0£0.1
WRWE S 27.3+0.6 ||EJ7HEY] R
EFLES SN 25.0+1.0 FlAEF R

= SAUER W RURR, TAUER B ARURE, RAGR A T 2451

Note: S represents highly sensitive, I represents moderately sensi-
tive, and R represents drug resistance. The inhibition zones were ex-
pressed as (Mean + SD).

2.7 PEANEUR

T EL 2GR U AR SN R RS B, B ERAE
B KB 25 4 o B2 R R B R % B R AH0421
TC B S A4 (P 6-AD 5 Wk T 4R B R 1 Rk
AHO421 A7 B A4 H  F e/ 4005 B2 (MIC)
H62.5 mg/mL(& 6-B).

250 mgfmL

6 SHREAIEKSEME AH421 HIIENR(A)
RAKRFHISR/NMIERE (B)

Fig.6 Antimicrobial effects of five Chinese herbal

medicines against A. hydrophila AH(0421 strain (A),

and the minimum inhibitory concentration (MIC) of

Schisandra chinensis (B)
3 itig

3.1 Zf 50 BRI IEE AH0421 AREKS BEEE

I 7K B T T e e T R G IR B R N2
YRR B 98 A0 B G 5 V5 55 95 E ( Yamauchi
et al, 2021 ; Yuwono et al , 2021) , 58 5| & 1 25 (1
95 | e s 2 FhoK A Sh W H B R I R I g (T 5RO
2% ,1999 ; Huys et al , 2003) . A< HF 77 M 55 o &
oo B B — BRI B B AHO421, 48 16S rRNA ¥ 4
bt XF . & B % ® 5 Aeromonas hydrophila ATCC
7966 FH AL FEE B iy, M1 A ) a8 A K A R TR .
Pk AH0421 7] F| A D-% %) # . D- 22 2F bl . D-H #&
i D—H i I A RE B L B~ 7L ¥ 1 g Al ELLMAN
SR, X 5 AR A (2022) 4 B (1)K 3 f0 YR g
/KA B NDLe—P [ 2 10 Fp fiF 28 A — 550, it —
A5 Ut B R Ak AHO421 7T B8 2 MK SR I T o AR
DUAE (0 F 58 41 38, 8 7K /PR B TR JE G A s 2 B
RN IR I i K LA R RE 7 i K
CRE 2 75 A1 ZE3H B, 20000 DL K A % 57 Jik JBE 12 YA 3B
SRE R CR AN E R, 2006) o X 5 AHE 5
H AR 0 1 v 4R e R — B, TR I [R5 45
B T AHARUIE AR , X e 2 B0 3% B 1 8 05 T 2 B v K
SRR P 5]k .
3.2 BE#k AH0421 347K A SRS SRR

TEN TGS , Bk AHO0421 5 Hh AR (1) 2
FFE N 1.7x10° CFU/kg , K T 2 11 11 2 T8 (4R
MRS, 20165 2 PFEVESE ,2019) , 1 W Ak AH0421 %6}
AR ) B R . AR B ST, KR I
AHO0421 #5717 act . aerA .ahaahh.ahp ~ahpA . alt . ast .
hiyA.lip ompA % 7] 5 K] , 22 T DAAE B U5 E 7K <R i
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W TR OB ) R e R 4955,2013) 0 aerA vah-
PAhlyA . actalt 55 3= RN N FE 7K S M I 75 )
SRAE B bR . A K FREE (2006) K B S0R 7
FAT I 7K R P T T R Y R TIA) aerA hlyA ahpA 3R]
BE A 5 R 4 4 (20140 F 50t 32 B, W /K /<, o4 it 1 ) [
L5 B 115 aerA sahpA R hiyA %535 J1 35 R AE4E
B E R M XUASEE (2015 BF e A AL hly Ml act 4
Foft DA 5 77 = DR 11 0 7K B B T 0 B D v B0
PEBRIR . BRI, IR aer TTHLIRE 5 40 R A S
7 B B, 4N AE TS (Dong et al, 2021) ; {1 &
Ry T 38 3 e N 20 P A S5 002 I 7 A e Lt i
A4 Jifg 5 (Bhakdi et al, 1986) ; act B A5 ¥ ML Th RE , H
A TE 21 41 20 i BB AR AL R S 2 A (Tomas,
2012) . FEAHEFTH , W8 KA H M B AHO421 JE e
SRS T I AR K R i 3 7S I R X
5 aer hly Rl act (FE0% 1E FIFEWIA 5 158 BH B8 R4S 5 110
XU L T R R AE T SURIEA
33 MARKWATHEERKSERERET
PUAE 202 Hh A s b e E R B B IR 250 F
KA R B B R IR BCR . TEAR MR
e, 4 13155 (2012) W\ Ay v AR I b o) B 0
KA R B LCDIYCO1 %o 3k 3 il A2 i P #5088, i o5
I T 3 T HE T 247 12 5 P S (20140 M 46 2 i 357
5 B 1) TR AR OGS S ARG T RUER (DG B T i T R
AR i 25 M s AR BIF T R I Sk i i R R Sk R TG Tk g K
SR AHOA21 BA v, 1R PR T R
B TE M BOR , 5 EIRE L R 8. AW R
IR, W KB T AHO421 % B Vb R L £ P ER
okl G ER GERDERERR X557 E
BRI (5K 5% ¢ 4, 20200 Il (i AR RAE, 2017) FR 40 5
(I K S B T 1 24 OB 45 R — 8. 7R AREE T
PPN 2556 7 T, F R E 952 (1998) Jd i iR
i R KRB R VIRIR T % R E R A 5
SUD R g KRR B 1 R I LR R B RN
BT RCR . XEEHE A HE— S UL, BiAE R 2T H
T A g KSR IR R VR T . AHE A 2 O SR
W K B K= IR GE S F 2 A PR 0568 = KCE
Y0 B (1T 24 PERIE AT, 75 TR BE A 7 H R T R A R A
PG A E AR 2
3.4 ARFREBTEKSEMENEBEELEY
BT P4 R AW AFAE 25 5R B T 24 1R 55 1) 7t
FREFOREMPERERAGMBELIT. TEY
VERN—Fh RARRIRN 259, B FREIEH N TEhidy
PERE 2, EBET 22 T K0 E R IR R GRCR,

20200 . fEARSMALE s 25 (1999 B FE I\ N
5 Vg 7K M TR N R R R Tk S E SR
(2012t 75 I WK % W 7K =B B 1 7 A A A/ 4 i)
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Identification and Antibiotic Susceptibility Test of Hypervirulent Aeromonas
hydrophila in a Recirculating Aquaculture System

JIAQO Jin-biao'?, HUANG Lei% LIN Feng?, YAO Jia-yun?, YUAN Xue-mei?, SU Sheng-qi', ZHANG Hai-qi*

(1. Conservation and Research Center for Aquatic Biodiversity in the Upper Reaches of Yangtze River,
Research Center of Fishery Resources and Environment, College of Fisheries,
Southwest University, Chongqing 400715, P. R. China;
2. Agriculture Ministry Key Laboratory of Healthy Freshwater Aquaculture,
Key Laboratory of Fish Health and Nutrition of Zhejiang Province,
Key Laboratory of Fishery Environment and Aquatic Product Quality and Safety of Huzhou City,
Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, P. R. China)

Abstract: In May 2021, serious mortality of cultured Pelodiscus sinensis (Chinese softshell turtle)
occurred in a recirculating aquaculture farm in Huzhou, Zhejiang Province and the infected turtles pre-
sented symptoms of perforations and ulcers. To identify the pathogen infecting the turtles and find ef-
fective inspection and prevention strategies for the disease, the dominant pathogenic strain was isolated
from the liver, spleen, lung and kidney of diseased P. sinensis and labeled the AH0421 strain. Bacterial
identification of the AHO0421 strain was accomplished through gram staining, 16S rRNA sequencing
and determination of the virulence factor, as well as morphological, physiological and biochemical
characteristics. The AHO0421 strain is rod—shaped and gram—negative, and phylogenetic tree analysis,
based on 16S rRNA gene sequences, shows that the AH0421 strain clusters with a strain of Aeromonas
hydrophila ATCC 7966 with homology of 99.66%. The AH0421 strain can utilize glucose, sucrose,
and maltose and has O/129 tolerance. According to PCR amplification, the AH0421 strain possesses
11 virulence genes, including act, aerA, aha, ahh, ahp, ahpA, alt, ast, hlyA, lip, and ompA. Simulta-
neously, an artificial infection study was carried out on healthy P. sinensis by injecting different con-
centrations of a bacterial suspension of the AHO421 strain identified as A. hydrophila. P. sinensis
(body mass, ~200 g) were randomly assigned to four treatment groups (6.8x107, 6.8x10°, 6.8x10° and
6.8x10* CFU/mL) and a control group, with 10 P. sinensis in each group. The symptoms of the artifi-
cially infected turtles were identical to those of naturally infected turtles, and the concentration of
strain AH0421 that was lethal for half of the test turtles (LCs,) was 1.7x10° CFU/mL. Drug susceptibil-
ity of the AHO0421 strain was tested by the paper extension and agar punch methods using antibiotics
and Chinese herbal medicines. The results show that the A. hydrophila strain is highly sensitive to the
antibiotics norfloxacin, doxycycline, enrofloxacin, neomycin, cephalosporin, cefixime and ceftriaxone,
and to the extract of Schisandra chinensis. In conclusion, A. hydrophila (AH0421) was the pathogen re-
sponsible for the mortality observed in the P. sinensis recirculating aquaculture system and cephalospo-
rin antibiotics can be considered as therapeutic agents for the treatment of P. sinensis infected with A.
hydrophila.

Key words: Aeromonas hydrophila; Pelodiscus sinensis; Chinese herbal medicine; antibiotic; recirculat-

ing aquaculture



