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XS ERESI BN EXEMEEMTKRE

} L2* > — 1 1 . A2 1
KRR, Txom, KO, XNEE, RERER,
wAA, Em, ® R
(. R ERKFEKEMRRERIMBSAHAT S E SRS, i
2. LR RFEKFTE S AR, L 201306)

201306;

BE: N THBLECERERENLEZEZFAURRNAE, AAEARELSBH T
B, BT IR % AR Bl — ARG E AT B (Ah201416), A A 8 47 o 51 W 2 Ao E 3 A AL &
E, MmBEALRFTHEY F oA, AREMAFEN, AodhdtRREEEKEBHTAT
B, #RET, ZEAEHETWELAH AN H0.8~1.0 umx1.0~2.0 um(FExK), £ ¥
ArERE, AEAMREEE KRR E XA, 16SRNAJF 7| (B F 5 : KR006248) &
GenBank ¥ # /K 5, # i B (Aeromonas hydrophila, AhATCC7966)#)16S rRNA X [ 7 7| t [7
BHHEI%, RAHMAMEGANRG —F. REVAAMAN, KFH4®E5EY 2%
AL, EARARFREEMNIE, SHEARRE,;, MREEMHE X, LA EKN
WL, FIEYBENE@ARME, ERYARLEMN, FHAFEBENTLLT %, FIE
MW SFAN, A DAMREERERG. ATREEZREH, AR ELEKAE
hitly 3 $ B 5 71 8 (LDsg) % 7.35x10" CFU/mL. AR %W, XA &KE P 0 B W
AR201416FH MR A B KA RME, FET LR AAEURENTAE, RERN LR EAH

MR G RA L@ ELRRET EZNERRE
REFE: o4fs; FARERYE,; FERMG, FRAAHNE

FESES: S941.42

480 (Scatophagus argus), X A& M, )&
fifiJ H (Perciformes) . 4k faF}(Scatophagidae) .
4 Bt )E (Scatophagus), FE R I 4 8 AR 4 28
B3N, TR S TRV R
PO, dEfREE . BESFEZ, SMmEh E R
T TR 9 4 ke fa 2 vh [ G R B iy ME— —F o Bl
iR+ 20~30 cm, mIEIE, M6, REFM
WA M A T R A BB, PIasRR, M
PR W T A FoR Rk, JEEMEL R
KGRI F W E R, B A S A R
TR BT . RiEESE, HEARENE
FEMAE , B e B FH RO B OBUEE A (B A% R AR
B o

S BHEA: 2015-07-15 &R BH: 2015-12-24

MRS : A

PR B [ N AR T A R A0 B 5T R A T A
AR PR A E I L R
PNERE 1 R ) TR iR e T (TR B e 54
5 T BRI FE R A 5% G e AFPHIE T BN I
AR e R i ;s P s RUOHRIE TOK IS
T A% ORUHL B 05 v B AT AR A A ik B
20124F, BRGNS S0 SR T R — R S
I 4R % £f1 (Selenotoca multifasciata) W) 5 JJE 20 21
1 B8 15 31| — Bk ¥ K BE BR & (Streptococcus iniae).,
Y& bk, AR UL AR A A TR R DR e . B
B, KSR A LA PR o, 4
7K AR 9 5L B AR S 3 B A A G M 5 1 A i
WAL T ERMETHL, B, XF 4k a4
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B PR AT IR A U 5T 38 A JE B .

20144F 61, LI T R B S0 00 3 W SK 1Y
BRI IR, KA FIRS50%LL o B
i FEGER O RN R AL R, KRR
AR BRESEE VIS 2 . F s MEE KA A
Bk, NUITLLM ;s Mok | 356 | 268 A8 85 A
MR B & 1. Wtkss Wl 9 JC & JF 5o 0 o 6 ik
KRB ;s FEIE A o AR 52 50 3 37 BDX 0% £
AT IR AT B . r R M, MR, W
UM BT UL B¢ e Mt B 4 ke fi N TR L 55— R
G TAE, e 8 5 BUR IR 4 8 B0 109 i
T R g K S B I T (Aeromonas hydrophila, Ah),
SRy 4 R A0 A TR 5 T T 7 R i R R A A AL T
B B AR .

L bR

11 SEREHH

RO B ARBLE M, KK G0+
0.3) cm, 201446 7 1Rl 5% T b i v 2 It 5L 46
TR K o (a4 R 0 I T b T T R KR
5, R (4.320.5) om, 3R T ERKGAR (K x5 <
=80 cmx*40 cm*40 cm)¥, 7K¥30 cm, HEFE
LA, K (28£1) °C, B R PR 2UCU B 1037 1
Wk, BRI SRS o 20 e o A A S
(AN IL N B 7/ 7 v S S/ =1 I
(Cyprinus carpio) I 2 38 41 S (EPC) H i K
27 A R K A Bh ) 9% JR 72 (National Pathogen
Collection Center of Aquatic Animal, NPCCAA){&
i, 4 B0 5 2 BR E (Staphylococcus aureus,
Sa) R A LI B ARAF o

1.2 mENSE

ELREABE T, HMREEAENRIT, X
BY s £ 10 14 3R K PR I 2% B R AT AR AR L e EE A
TR PR A . S B AR SRR i, BURIE
B I 0 B AT B Y 40 B S EPC A L Y A% AR B
o WUFNE . ‘B AEMARAEH 2, 758 FHE
(NB) -t £ i 4k . RILR4ERD, 28 °CHE3R24 h,
gift, RMAEFLBEER, ’IE, &H.
1.3 AEHEEUE

W3 B 4l Ak A0 TR R T TR R E R 32 D TR 3R
g R, 28 °CH5 3720 h, & MR SCHR[13]7
AT R B R B A, B WA
B, ZHEMRY(GB/T18652-2002), LIAHIa

Bl M 1Y) 4 v 00 ) 2 K TR BB PR o BRI T s K
PR M TR Y 2 AR 5 ) 85 57 R (4. hydrophilia
medium, AHM)#EF7 415 iz P WAL LK

14 HEENEE

$F Ah2014 1644 I8 SCHR (14109 7 2 RS E ok 3 ik
TAB AR . WU B AR R T8 R R B,
FrHk, 28 CCREIRIS R IEFE, IS0 pLiA im A
oA D, B T28 oCHE F I B LR, &
HEAPIZAS Q40 B 6 MU0 4 1 2 3 A AL 4 A i
ik,
1.5 16S rRNA F5E 5 7347

16S IRNAA 7| 69PCRY 3 5 5 BETREES
M LA A A R T . R 16S rRNAGHE
51¥): 27F: 5-AGAGTTTGGATCMTGGCTCAG-
3'; 1492R: 5'- CGGTTACCTTGTTACGACTT-3',
VR Z : 2xTaq MasterMix (Vazyme) 20 pL,
10 pmol/L5 [4£50.8 uL, #5itx1.5 pL, ddH,OfMEZE
40 uL., PCRYMEGFLFE N4 °CAE1E3 min, SRIGHEA
354G : 94 °CAEME30's, 56 °CiBk30's, 72 °CHE
il min, %572 °CHEMI10 min,

B oM A %R E remE I 45
ENCBIH [ Blastf JF T AEHERA R, 5
GenBank ™ & I FE R 7 B 47 Ho %8, SR Rk
J¥ 515 (accession number) . 3 B[R] 5 M 45 vy 18 ik
Ky %), FHMEGA 5.08 ik 17 2 & I fa R H
B HERE R T

1.6 FRIBLALAF I

BUE AR AR EE . O W R B L MLE
B ORI, DA R A R A 1 A ) 4 20 R xR
2 M R BV B A o ik O T, A5 R
2H 2L 7E BouinFG [& 8 W B 52 24 Wi, TERS B6
MK (75% . 80%. 90% . 95%F100% # )45
1h, BHRHOEE : —HHKA:1)05h, —HFFK
[ 10 min, —HZ 1110 min, 7£65 °C5 4} FiE
WO T E PR RIS, T 1.5h,
JEVIR, JEEE4 um, 40 °CKIRJE R G, 37°C
M, HEGt, # A, FIFHOLYMPUS BX53
BB WEE, CellSens Entry#X4:(Olympus, Japan)
HEATHA IR

1.7 NI R&ESLIG 5 LD B89 E

B Ah201416 18 Bk 3270 T8 3% R 7 WK K 57
B, 28 °CHEKE RS20 h, FHO.85% G A B
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& e 40 %

AR K B B, FRBEAL3.1x107, 3.1x10°,
3.1x107, 3.1x10°, 3.1x10°, 3.1x10* CFU/mL3t64~
VR, TSR eZH , SFE/4L, AR SL
6 2% JLR A T S ) 0.2 mL/JE, X R4 5
S5 0.85% M A FER K o SE G fh 43 ) B T4 4
IKIERET, I IR S A, (28+1) °CoK ik AR
I o BERE3 WK UROWL 5 52 50 10 K s FAE T 15 I .
HRAEAE T BT B LDsy, FEXT A T J5 A SR
i IR £ 4 R f0 T R R AT 40 T T S, BRI )
B RS RO R — 3

2 4R

21 ER&ERK

KRR AR I SERENAN £ . TR
REARI LA A, HLI Lo, Wokg | iriE | A
MBS AR R . B il N T BT
CACIRENR ;IR (B T ).
22 FESBEBREREAFSWE

i RO R A YRR Y, fE R AR . AR
PR 35 A R 25 A o R R U 1) 4 O
FE S 7EEPC 40 B [ 30 AT H B0 40 A9 42 (cytopathic
effect, CPE), HEZHE4RGE, WARDEH BN
B AFAERES o B 8] — R IE R, N
Ah201416, ZRARE = RGL A2, Wik
FEAR, HLBE IR A R H K/ (0.8~1.0) pmx
(1.0~2.0) pm(FE =), JCZFHIFFERE K1) ; FE
AHM > [ A Byt g K w2 o 28 1) J& Rl R
K, BEREAR T, XF MR 4 Sa H Rk R 5l £k
K, BREMELG, WS KEGEhME
(F2); 7EEFRBRFH 28 °CRiFR24 him, THTE
BERE, fLAf, B, NEW, H%EsT,
7% HA21.0~1.5 mm; 755 FRI R FIEPIRE
ERMAK, RIZENY, MARE, Eaha il
PR Y5 51O o B I R L A o R ) 8 3 i
AU TR

23 HIBEHNETELER

HAAEIARGIR R, B FERAh2014167]
RWEFLWE . 2P0 RENE . BTRLIORE . R ELRE .
T e BE R A WO = IR . R, R R AR BE AN
BUZEHE HER M SIS PHME, Ll AL N LR SC 56
BIPE s ap Az o mg| e B8 AL BH 1 2 fi
filg . ORGZR R B . R A R R B . B R
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S3400 5.00kV x2.50k SE®_+. =

Bl 1 HE#kAh201416H9 55 &
Fig. 1 Electron micrographs of strain Ah201416

2 HEHkAh20141689E 51
(a) G H O A RE; (b) M AM201416
Fig.2 motility of strain Ah201416
(a) S. aureus; (b) strain Ah201416

V-PELEG BRI, 57K S MR (ATCC7966) 11 A=
AR — B ).

2.4 16S rRNA FAIMEERER G L BRI

Iy B B Ah20141619 16S rRNAFE S K /N Ky
1451 bp, % FfiGenBank3k 15 1 I k& st 5 0
KR006248, 5 GenBank ' & %15 51 £ 17 Blast b
X, 4558 Ah2014168% 5 AhfY 16S rRNAFE A
FEA PR PE Fe 5, 5 Ah ATCC7966 (GenBank %
e NCO008570. 1) ] i M 5 15 99% . %
Ah2014165 GenBank 1 ) H:th . fifd 7 J& 41 7 16S
rRNAJT S R Gt e (K13) , H 5 AWK R —
%, R Ah2014 165/ 1k R 7 K HME B (Ah),
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£ 1 S EBRAR20141680 £ 1B (45 M
Tab.1 Biochemical and physiological characteristics of
isolated strain Ah201416

AN201416 WK UAME
i H MEELR  ATCCT966
item observed A. hydrophila

results ATCC7966

FLBE lactase + +
% ZE i maltose + +
JERE sucrose + +
Rl Fi{f1 B arabinose + +
AW xylose
FFL B galactose + +
H # B% mannose + +
FZ=HE rhamnse
H #2 % mannitol + +
LI EE rorbitol
HLEE inositol
15| %% indole + +
HALEE oxidase + I
A catalase + I
KRR arginine decarboxylase + +
R IR 2 lysine decarboxylase + +
L esculin + +
V-PSEEG V-P test + +

PR B AN, 2 B AL % 58 F16S rRNAKE
ENG, SRS ME A . HE N TR S
50, 8 & IR J7 1 H 5 Ah2014 1618 B X fil B
4881196 hiYLDsy=7.35%10" CFU/mL (32),

=2 FHFRAh201416 A T BLESLIR4E R
Tab. 2 Artificial infection test of the strain Ah201416

96 h&R it

VE: o+ BHTE; - BT

Notes: +. positive; -. negative

25 FRIBEAFYRER

BT R, K S IR R SR A I,
/N P 240 AN [ RE b VR OF MR A B A i R
s B L, NNZEN R, B
hENE R, BT AR, I
BUAS [ 2 JEE 010 UKL A2 P 5 T A A i AR 2 R
U], A I 2 3 T A B A (PR D). HAth
AP R K B A BRARAE

2.6 ANILRGESIIGSLD AN E

N TR 5 S 56 £0 A e R () B 98 i AR
FEAAML, PR AT SOR I, BRI, B
B, MK, EREREN, Armit sl
7B DI RE E IR ¢ R SRR il T L
JPF B Z0 b 7S af, R OK ™ E 5 X IR R K
R, AR K AR o MR S B £ AE o

T BRI s oty L N
mg R e gapm sErE
(CFU/mL) . !
group K accumulative fish number mortality
concentration
death number
1 3.1x10* 0 8 0
2 3.1x10° 0 8 0
3 3.1x10° 0 8 0
4 3.1x10’ 3 8 37.5
5 3.1x10° 6 8 75.0
6 3.1x10° 8 8 100
*FH& control 0.85% NaCl 0 8 0
3 Wie

AR SZ 55 DA B 1) A AR AT I v 0 B B — MR
BB o I A 20 TR R {4 R kAT N TR
e, WA 5 B G K  E R A [R] A RE AR A, TR
WL Sk M BURTE , 75 Bk N (Koch's
law), 284 BAEALHRAE S 16S rRNAYE 3E , i /8 1%
9o i T S WE K AR I TR . X AR R R I A B
AT B Y R or b, R B BB RN
B W IE R RN, AR A A I 2 2 R
D, Y A o B AR o 9 D B AT e A e R Ak T
s B A B P AR R R I Y b 2 T
SER ORI, N TR Y 4 R 0 7R B S
) S 3™ B0 I RE E AR o R E 4 HEOR R
R A Ry, XA AR R AT TR A, AE
. A REYIR AR, ok o B F
WERE o A SR T U Mg K AR B 5 1R Y 4 4R
1028 T MR 1Y R R AT TR S IR A it
5%, FE T HRESNIFRNE, X4 ekmg
R PR s 1 B iR B B R R S, R Y
R 25 T B LA

I 7K PR TRk A7 TR TIROK L IR L 5
ISIEAD NG ez ! L LN S UIPNE. S s P T s) G 3
WhEn REIRSIY . a2, PIEE . efr2k, 52k
ROHFLAEZ TS Y S ENOE SO RS GE, I
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90

78

Ah201416
Aeromonas hydrophila (NC_008570.1)

Aeromonas salmonicida (NC_009348.1)
Aeromonas molluscorum (AY _532690.1)

Aeromonas bivalvium (DQ_504429)

Aeromonas allosaccharophila (F1_233858.1)
Aeromonas veronii (NC_015424.1)

97 Aeromonas schubertii (F1 _233866.1)

Tolumonas auensis (NC_12691.1)

Cronobacter turicensis (NC_013282.2)

Oceanimonas sp. (NC_016745.1)

Shewanella denitrificans (NC_007954.1)

99

92

Shewanella sp. (NC_009901.1)

Shewanella violacea (NC_014012.1)

96

P
0.01

Shewanella pealeana (NC_009901.1)

B3 Ah201416E 5 T 16S rRNAEEFFH NIRZEL W
Fig. 3 NJ phylogenetic tree based on 16S rRNA gene sequences

WHEEYIET; SIRAKIEB AR . WUAE L4
PR ST B SN ANE S S i R ASH I R
(] B g 7K A BRI PR A Sy 32 IR/ SR A 0 3 R PRI
MLAE R, 5 R ZFK ™ sh R ge B, A 45k
(Hypophthalmichthys molitrix)*°' ¥
(Mylopharyngod piceus)?" . Bl3k#j(Megalobrama
amblycephala) ' FJEe & H et (Oreochromis
nilotica)* %, JTAEAe, FIRMANEETE NS I BN
WG ERIRZ 2 O, (ATt S0 TR B
Z IR R RS BIFTTARA B, SaitanufFP SR
CTHENA B 4 B BB K SR AETRT s v KSR
M Bt ] 51 4 fh(Carassius auratus)® | HH#E>
J&3k % (Pansasius polyurandon)®” 1 2 Fh 21 1 M5
o PRI, B K SRR 5 R ) A TR
i B A A AR R R I 45 T AR R E AL
bl A N RAETG AW S, AT 5%
WA T B R PR A5 O Y T 2 SR LB =2
T, iR & AR, BokBEHA
T3 R SR B L BE 0, W BE AR by B 05 17 452 1 4%
SRIH ORI R R Z N FR, SR T
WAL RRERF RN Z —. AH ™ 5H
) U B 0 8 3 I L K 28 O 40 R R BR A i AT
WP & RS Z —, 2012—20134F, UK
T b DU B 0 % B 0 R AR NG O 0 R A kR
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210095 il v LA 40 S RN aF 2E B ol 32, SR A
I 1 119 80% LA I, H. 22 Jhy 4 11 A A7 A HU TR A IR
Y, B 27RO g, b A SR
A 7 T 108N, AR AR AR R
NSk R o Tl T I < AR P R R PR, A
20014E M 61% 247 B 104E 5 1 75%% . H
A, FREXEIR K FRE & HARm R K%,
T ELA BRI, (EG 0 B #0058 95 O AF 5 /0
— B Ry, FEHE RS RE A kit
Bivh, M2 ™E, Wik, nssu sy s
B R PR BIIEEOR F AR, 2
R TIEFE 2 —, N =l 1 ] ek
it B & AR BEHOR PR, AR SL 50 S 4 5 WL £
P s 1) BIF 9 T 0k 7 I R W AR A T ORE O Y AR
P, H Ak f0 A Ry e B A RO B M R
dn A, GBI 0 L) A% 7 Y R B H At PR — i (E
S RPNz, B 51 S ) F A .

Rt Ligig i KFAT G A ¥R REHR
gL BB AT RE R .
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Research on Aeromonas hydrophila caused bacteria disease in
spotted scat (Scatophagus argus)

ZHANG Qinghua“?", MA Wenyuan', CHEN Biao', LIU Zhizhi’, XU Huadong',
ZHANG Qiuyue', WANG Xiaobing’, JIA Liang’
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Spotted scat Scatophagus argus is popularized in South China as a new resource of marine aquaculture
and ornamental fish in recent years. The research of S.argus was focused on biological characteristics, gonad
development and reproduction, composition of muscle, artificial culture and the construction of a cell line, and so
on. Until now, only three parasites, including Lenolopa huizhouensis, Metahaliotrema mizellei and M.
gemiratohamula have been recorded to exist in the gut and gill of S.argus. In aquaculture, priority is given only to
bacterial diseases caused by various aquatic pathogenic bacteria, which led to enormous economic loss in the
aquatic animals, but the bacteria diseases were not reported in the S. argus. Therefore, the tasks of comprehensive
study on the bacterial disease in S. argus become more urgent and important. In order to separate and identify the
pathogen of fulminant disease in S. argus cultured in a laboratory in Shanghai Ocean University, we used the
traditional method of pathogen isolation, virus and parasite were not detected, but we obtained a bacterial strain
isolated from the diseased fish liver. And then, we observed the isolate strain by the electron microscope and tested
the physiological and biochemical identification, and histopathological analysis was made in the natural incidence
of fish, in addition, artificial infection was also implemented according to Koch's postulates. The results show that
the isolate is a Gram-negative staining, cells straight with rounded ends, 0.8—1.0 um x1.0-2.0 um, while observed
by electron microscope, and consistent with 4.hydrophila through physiological and biochemical characteristics.
16S rRNA gene sequence analysis by Blast in GenBank indicates that the isolate (accession number: KR006248)
showed high levels of similarity to Ah ATCC7966 (99%). A phylogenetic tree of the isolate and other Ah strains
formed a tight cluster. Histopathological analysis of diseased fish shows the pathological damages, including gill
lamellae cells denudation and leukocytes infiltration in gills, abscission of intestinal villus, muscles loosening in
intestine and a marked increase of pyknosis of glomerulus in kidney, infiltrating of hemocytes and inflammatory
cells in liver. The healthy S.argus could be infected through artificial infection using the isolated bacteria. The half
of lethal dose (LDsy) to S.argus in 96 h is 7.35x10" CFU/mL. To conclude, the Ah201416 strain was identified as
A.hydrophila which is the pathogen for S.argus. This study provides a theoretical basis for disease control and
prevention and calls on people to pay more attention to the potential dangers caused by A.hydrophila against

S.argus.
Key words: Scatophagus argus; Aeromonas hydrophila; pathological damage; LDs
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Plate [  Clinical signs of moribund S. argus

1. petechial hemorrhage in body surface; 2. mucus increase and congestion in gills; 3. red and swollen in anal, bloating in abdomen; fester in

pterygiophore; 4. full of yellow mucus in intestine; 5. the liver whitish
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Plate [l Pathological damages of S. argus tissues

1.gillof healthy S. argus (600%); 2.gill lamellae cells denudation (A) and leukocytes infiltration in gills (B) (600x); 3.intestine of healthy S. argus (400x);
4.abscission of intestinal villus (C) and muscle loosen in intestine (D) (400x); 5.kidney of healthy S. argus (400x); 6.cells denudation(E) and granular
degeneration of kidney tubules in kidney (F) (400x); 7.liver of healthy S. argus (600x); 8.infiltrating of hemocytes and inflammatory cells in liver (G)

(600x). Scar bar was shown in plate
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