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BRREREPEZELRETEN T BLE AR REFNE
EFRR, FHEB, RE®, kR, IFR, Z2E", # BT
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2. BHEEERE, RRFRAK MR R IR E A EE, B 201306)

BE: YRR AHALIASZHFERNEAERTHERE, AAXRARAGEENT LK
TRESRMERFEEROMAENHESEREPENARNZR, PN T REROFERXL
ARPH AR RN, FREF, ERATL, ERERTEAEREERG. EM
AKFE, BRHERTEAENENFERE, £ 7K % 63.01%F161.31%, BF57 THE
AH 1.55%. RERENHEREINER, NERERERENRELA B HERFER
NJO1, BT WA A £ E AN 16S rDNA J7 7| L 3¢ # € NJOL Bk b w6 4 HATH -
AT R NJO1 B4k 14d 5, 1.7x10° Fo 1.7x10" CFU/mL ¥ 41ty .1 &% 3£ 5| 100%, & 4 i
W RKFER — B ARREFWNERN, REAWNEMAI, BRERHETHREH
M FPRE & 20 Mo 7 AR 3R 3L, AR B EMENEF R IR e e eI, HHME i E
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O TR I 5
A WAE

3 D AT P B RSN 3 5 AR T AN B 5 5
alifb A e A, (R IN T EI  BRE B,
HAEBA 5T 99% LA A YR Jovk ik A 7 85
FRU, UTARR, R PR R AR T SR
R RIS 000 4 1 245 1 o 7 Bl 2 A ARG 00 R 2 v 75 )
T WIRE MY, 16S rRNA I 3 52t % 40 4 1) v
AR DI, AT LKA AR b A0 B A 4R S
R T FH B i A e TR Y R T R

H 2019 FEFH G, RIFRKMO LS
TE AT R PERAET LI KO Rl B AR R R R
e AR 2—4 AR A), KR 8~16 °C,
S An (Ctenopharyngodon idella), ## ., %%
AR BRI AE TS . 2023 4E 2 A, S2I T IR
ST L VAR P b 2 b 3R B ML P e A T Y
FIFH 168 rRNA W74 A X ft B AN B A i 1 st A
VIR R SE A 4 22 S R A TR, ARE T
BETE AT 25 R, DRI AR S AR R I kE Ak 43 25
BG4 60 T 500 KRR E T, 5
BT VR 57 75 A B 8 D A 0 T %) S o D R ) A
FAEME . AT [ P B O S B AR R 43 B

FIRT, A RIE v BT B BT i

VY HORF B L 0K K SR P B S

25 B3R B H BRI SR S 2K 3
1 MRS I7

1.1 SEIe#fRt

SE S E BR IR T VLI AV HR A4 3R 5
Y, 4y5ln4s Sk PL AL IL, fHERRE S B AR 5 7T
IR AR IR, FFan 4 LCo IS gl
FH B 53 77 SRR PR T VL IRA IRAOK = B S BT 4 o
B, BEHLPRILAERE M 60 B, SLEEE SR 2 M.
ABFFEARTG T VLI WRAKIK = BEFE BT S 56 sy 4
PRANGEHIE B 22 5 x4t v, Sesid A ih AR R
FERGESY (R E SR Sh WA B ) (e BERLVE
AR BRI A R K = 05 B A8 B2 53 22 Tl %€ 11
AL I T

TYES 157 2y [ LR 52 A M B R A
FRAT], 2 G 0 BN & A AL st 23R 50
P RN, A A o e 8 W A 7 B i
EPEARABRAF, PCR AT A F AT
FE (OKIE) AR R, 256 5149 v rg at e g A=
PIRHECA R F5 e 245 oA iR e A B i
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A AR A R A ] .
1.2 BFRE4HE 16S rRNA N F

JHF e £ 25 A AR AN G e b R HE R
Mg KPR . OB R BEER B A H LU 1
AT DL 3 G P A R AR AR B IR, il e
43¢ £ N 5 5 AR R IO b B A i, P RA
o A0 HbL T 5 TR B0 DA o A S 0 2 TR
PESE T AR AT IE L 02 g, FE 3R, WEME
e 7% AR A IR =) @R ATy . ff
FHAH T DNA $2 B0 & #2 BUs A %) DNA, 4lifk
JEY 8 EHLINE 24~48 h 5l GUPPY (5.0.16)
47T base calling A1 barcode 1R 5], &1 =Rk
JEA . 78 A e G T SR 3 AN RS
45 clean JF 4, i ] LAST #k /-4 #4515 Silva
(Release 138) %4 J2 L X A4 R FRAE 26, e &l )
QIIME2 (version 2022.3) #F! 1ot A% 32 B R AE I
DU /N B S8 o BT X 25 R, e SR R
HEAT A BT A4 B R 5

1.3 E#HBS B4

TETCHR 26T, W f AR ky . I 40
HEATAY 8. 454 16S rRNA MIF45 5, W1 HIM s
Joa TR N PE VS AT I, O L EEAD T TYES “Fil I,
WS IR ELE 15 °C, #5535 72~96 h, Pk V-
R AR TR AR SR 2k 3 R —
WA, 3 RAIE S PR AEAE-80 °C VKA o

14 BEHRESUE

i HRCH 5 DR R R 21 TY SE R A 85 77
Ferp ) 15 °C HIREFE, 4 d a7 BB T WEH
KIS LEH .

XA TR AT 2 IR 1 S TR R B
BB b, A M 12 R E o T INZs R Y
W 1 min J5 K. RMBLA S 44 1 min, 7K
Ve o TN @) 20 s S5 K BE . TN T Y (5 5
1 min JG7KYE. BT 5 FH MBS WL AN B A AR AE K
et kit

W W AE 4 °C, 12 000 r/min F & .0> 2 min,
L PTIELENCHR , W T2 RWIAR)E , A 58 [
ERWATIE], B3GR AEYRHE (FE) AR
o], A R B A R OE A

15 BEHREVIRILHRIE
SHIERETH O A SO S CF AR
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REKETFM ) PR, XHRIEE . AN
it 25 RN K gt 06 PR S SRR R A TS o (8 B ol
FHHkE O 2855 B Sl A0 1 [R) — TR Ve b T A A A
o, JEIRIRULITE T 15 °C R 40 E B 3248 rh 85 33
24~72 d. ZEHJE M E A FURS AR L,
SER BB B

1.6 16S rRNA F5{ &

LR AiAL G R TR SR 5, 15 °C
PR 4d, BUFAT 2 mL, $2HU% 5 H DNA I
R AN 16S rRNA B 519 (27F: 5'-AGAGTTT
GATCCTGGCTCAG-3', 1492R: 5'-TACGGCTAC
CTTGTTACGAC -3") #£17 PCR ¥ 4 . PCR & &
50 uL: FEAR 1ul, 514 27F/1492R (10 umol/L)
% 2 uL, 2xTag Plus PCR Master Mix 25 uL,
ddH,0 20 pL, PCR ¥ #4504 94 °C FA5ES min,
94 °C 28 1 min, 55 °C3E K 1 min, 72 °C ZE i
90 s, EFAY 35K, 72 °C IEAH 10 min, BifShH
EEMS L VIREI , JfoKE PCR =95 8 A (L0
AR A BR A RS . PCR = 2 5, @ ad
NCBI H1#J Nucleotide blast 347 5 %1 [&] P 1 /3 #r
JFHFH MEGA 11 3" M R G LB

1.7 [EIESLLS

HE B 0.9% TG T AF PR 3R 7K v e 1) B 20
BEW, HeEM 1.7 %107, 1.7 x10°, 1.7 x 10°
M1 1.7 x 10* CFU/mL, SER Bl R S4, &
410 o 4G o3 B TR R AR AL LIRS 200
uL PRV, G HR AT S SR ARV FE S 0.9% 114 AE 3
oK. BFET 180 L (BRI KAS , 5250 1 1] /K Ui
AERFLE (10£1) °C, HIOLM, #ZMEE 144, B
Kidk 5 WM eIk, JFidsRe T8,
W S5 00 K B S 173 B s I T

1.8 ¢ALTRIBIER

A3 BB FRZH AN 1.7x107 CFU/mL JRYLH 5 &
FREPA AR Y L R RGN b 2 SR T O
ANGHLT (HE) Ye o, ML 2005 FLAS AL 1% B .
4% ZRBPEERE G, @0 Uk B,
geta . srfb. REE. B K. EW L B4
PRI, {fi B HE EclipseCi-E100 i35 W5 DS-
U3 18,

L9 UM SR
2 BRI 5 SR AR R i, SRR 20 b
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WHAPIE Y . K VEY AT AT TYES Wik
By 15°C, 150 /min &% 3555 4 d. 7%
BB RAE 4 °C, 12 000 r/min (94515 2.0 2 min,
WSO TR Y DT S5 FH T T A B R KO T Y v A &2
1x10" CFU/mL, W B 30 pL & W& ¥ &) 4 fi 18
TYES [ {f$s 555 b, ST IR Hath i T
KSR, R R v AT TR AR K
I, 15°CIEIERESE 72 h, BEREEUGEEAR,
s 5 RO B 410 5 P LA, i BRI A v 2

2 4

2.1 HEAFEIR

2023 4F 2 J, VLR D RITT AR SR A it I 4 3
SEEARER R EAET . R IEKIEA (10£1) °C,
pHAE N 7.540.2, A NERZER K, KE N 50~
500 g FNAERIN LVE, BAREREE, REH M,
FEE A E R RN A R B IR BE R LR BR 28
(B T -1y, BEE RS (B T -2). #R50s fafpE
ACTT2r b (BT -3). 5 e T S 2 i3 N A
KWK, pisbt2 | el R 5 gk
(R T -4)

2.2 16S rRNA N5

Xof FE I R i R AR S E AT 16S 1RNA T
Ja, IKET 1066 276 275, BEAFES R4
88 389 ZJFH, R 118 475 40751 9 MEE
S S4 PR B G BE Sy 1 282~1 416 bp, Bl i
41 (phred score) 4 20.30~20.42 (5% 1)

A X IR AE 9 16S rRNA DR, K
BLAE A 6] 1 A g K B A7 3 22 5% (P<0.05),
TEJEKF L, B R AR e = R e (B 1-
a)o TEFMUKSE L, 55 o g BT 1 F A
60%, 1M fdt 3 £ (% JH I o g v B AT 1A 19 = B2 A0AR
1% (K 1-b),

e & ARP K 143 0 B sk T R b B Y R
IFxd R AT e (K 2). 7EJE K I, JL FIPL
T 2EL 116 JEF TR v 25 T T R AN AT T R 10 2 B A
EES, BE5EREAFEPYEEAEREES
(P<0.05, Kl 2-a, b), 7EFUKF F, LCHMHNEH
I ¥4 P P R [Q T TR 19 = B2 5 JL M PL
BRI A Y F R E 2R, B
FFIRFE JL A1 PL 1 41 A AE X =2 BE 4301 R 63.01%
1 61.31%, 3w TEMNL4 LC I 1.55%, X5
JE@ K By 45 R —3 (P<0.05, El 2, d),
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BR%L 5 B iREERER

LFOIRBERZ ELARER R s 2. Wit 3. L BN 4. oK HLA s ) 2k Js k.

Plate |

Clinical signs of diseased C. auratus gibelio

1. annular erosion and exophthalmos; 2. angular cheilitis; 3. bleeding and genital swelling; 4. ascites and loss of intestinal elasticity.

®=1 NFHEER

Tab.1 Sequencing data information

Feabd FdhEk dIEREK CPRFSIKE Ay FHIRRE

sample rawreads clean reads mean_len mean_Q
JLO1 88389 68 556 1 400 20.30
JLO2 106 376 90 959 1 405 20.33
JLO3 114 527 91 345 1 406 20.31
LCol 116 484 74 390 1282 20.42
LC02 107 380 61919 1335 20.41
LCo03 161 197 82 062 1342 20.42
PLO1 114 474 93 999 1416 20.42
PL02 157 454 121673 1396 20.35
PLO3 99 995 73 850 1397 20.33

23 ERSBEURTESYE

M B ER 0 S T R A e b Ak ) B 2k
B BRIEE G, dr s dns o NJOL. 2 Rl
PRTE N E B IG5 7 3 LA K18, 7 TYES il
FARKRL, JBREE . B, SEEERN RO
WE (BMI-1), fERFRPHEE, ERBE
BB ETUE (KRR -4), 22 QYA 5 R N 4L
o, Y N R RE (BRI -2, 3). Hfis
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Be N LSS T LA B R BUPR AL R, KATIRIESS,
TCHEE (BIRLIT-5, 6). %4658 4w AT 1R 1Y S I
FIESFIE—2L
24 NEEKNEEELEE
SYERRARBENS W shiz ol , AT A,
Tt S AT S B, B K S B A 2R
NG TR NS N I R (SR N S I N
ML KT, AREKIRTER, AREEILEREE, A
RER R IR ER, ARemEmiLE, MR E . V-P
SRS . mImRSE RS R, ARBETE 40 °C A& T A
K (£ 2) X 5B EH R HGE 1Y %€ T bR A
— P, bR NJO1 H £ g ¥ B AT T Y B A A Ak
R
2.5 16S rRNA F3IEL X}

I 40w 51 ) 4T 16S rRNA B33
A5 1500 bp 19 H Bt, 240 Blastn 7E£E HL X, %
PLE bk NJOI (1) 16S rRNA J¥ 41| 5 NCBI %4k % (1)
& Y% B AT B (GenBank % 5% %5 : NR_040914.1) [
16S rRNA J¥ 5 [R5 E K 98.67 %. H:TF 16S rDNA
J¥ 51 A8 A B R NJO1 Y 2R 58 & B W . mT R AR
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Fig. 1 Composition and abundance of liver microorganisms

(a) the composition of evolutionary trees and genus-level microorganisms; (b) species-level microbial composition. JL. Jiangdu sample, PL. Pukou

sample, LC. control sample, the same below.

NJO1 518 v B AT 1 3R O — 3¢ (K1 3), RIS B 5
FTRITR N 81 BT 1A

LR ERTIR, SE 0B ERIIE SRR A2
HAALHFAE . 16S rRNA FPIINE 5 RGERBR, 7]
PAFISE S B S NJOT Bk Ry g v B AT 1

2.6 SRR RFREHAYE

[l 5E K B, T RRALAE 14 d IARAE R
U, JCHET . ARV EE B IR 5 AR T B,
LT ORIRIFREE (ORGAE o s iR e & BRIt oy
W, MRS, SR EIFAEBER: | Paid st 2s
55 35 58 w5 g f R — B, eAh, R4
g F KA PR B T B AT . 4 DR
YL, 1.7x107 CFU/mL 4B R K, fE2d
IR TG AT, 7 d i SE et e T,
1.7x10° CFU/mL 417E 8 d IISET-E ek, 9 d Hbsx
B 4t 4R AE TS . 1.7x10° CFU/mL 2 A1 1.7x10°*
CFU/mL 4 3 976 7 F1 8 d I A FF 43 BB T,
fE 14 d BHIEA LR A7 (K 4).

2.7 ARAREFUR

FEHL 1.7x107 CFU/mL 41 3 98 B B 5E 19 S5 5
FREHEAT A AU B2 A, AL . R, R

[ K P2 2% 2: 3275 sponsored by China Society of Fisheries

FE AT B BT P AR . X B LA iR 5
21 G 151 G 4 RE 40 A (IR -1) 5 J% e 20 g kb Ak UL
P IREF Y2240, UK 2 U5k, [Rladff
IR EL A0 PR (PRI -2) o X 2L 400 i
WY BLHES S %, kg, K/Ah—8H
T AN — M (& R I -3) 5 a4 21 R 43 AT 440 i A%
TG, FRO AN, A0S 20 A A Y 10 AR
AN (BRI -4) o X e 20 18 AE gk 0 240 e 5 0 20
LA 0, M e 25 44 e 4 (RIARTT-5); B e
NG IRSE, HIBTh g 2, R
I (BRI -6) X REA S /NER RIS /NG 25 4 1 %
(FIRRIT-7); RRY2E/NE E RS, B
SNE R FIRIE (B -8)-

2.8 EMNERMERNERIEE

B R NJO1 XF 9 25 20 Fp ¢ BT A= R 1 U
SRAIR TR, HAEER G, &Nk, LA
T SLAEURER . RRER . whidR . R E . A
PR BRI A R U XS RmEm |
LAk ke . Skt . Alie . #
MAEMEZFWE B, X408 FE P T2y
(#3),
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Fig. 2 Relative abundance of microorganisms at different levels

(a) Flavobacterium, (b) Cetobacterium, (c) F. psychrophilum, (d) C. somerae. Different letters represent significant differences (P<0.05).

3 Wi

3.1 BEAEITEMNMRIER

VB Ve AT TR e TR R 2 b e i, 2K
TLAE 10~15 °C W 2 P HUTE A PR 2 %,
B B HR A AN V8 7K IR (bacterial cold water dis-
ease, BCWD) ™, B & /KR I M AR, %
WAEMI A EZ LY K e FEAEROM . ™
YN FIE PH 5B 43 Hb XA E 2, ARk, 7EFRIE
HMA . 1T A 5 R I 53 85 R,
W VR HOFF BRAL YL BB TR, AN T DIK AL %
g EHALRE Y, [ E SR
Y VAT B AN AT LR e i 0 1 28 | 3R AT DRy
WAL 2, VN — AR BOR G, B AR
REFR AR Rk, MR IFR B>,
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B2 35 X W8 VS BERE TR 1 BIF 5 22 46 v A e i £ S
B R, N W ARIE T A G i O
VRVE VS AT T Y 23 B 5 S E NS . e AED
S N BRI 85 (0. mykiss) 15t f2 i kL AL 4335 1 T 0
EFT R CHO6, X AW Rttt TS R
) AR X IR VS WEAF I CHO6 HE4T T 3 R 41 ik Ak
Lwg N FEA 530, RGEKF LR 7R CHO6
Pk 15 56 1 CSF259-93 Bk AT 55K FPG101 & (14
SR RBGE, H CHO6 Bk P A77E 1 B &
4 (type | secretion system, T1SS) FIIX #Y 43 34 22
4t (type IX secretion system, T9SS), Xl & 45 %
Hh T A IR AL B IX 2 B Y 7 A [R] Sk T g
AR IEAT T 25 HURE b o X SEHR S T
T [ 41 JORPEIE Ve BT WIS R ERE . SR, TR
RERIRIK A S v i I DL G V& BT T 43 15 2 2 A
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[l 11

2 BFFKkNJO1 BEIRE (LiEHR

Tab.2 Physiological and biochemical characteristics of NJ01

AAL T H BENJO1 WV TAT
characteristic NJO1 isolate  F. psychrophilum
W5  gliding motility + +
HEOR + +

flexirubin-like pigments

40 °CHEK growth at 40 °C - -
HEHE  gluzyme - -
RHE fructose - -
i {FkE  L-arabinose - -
AP HE  galactose - -
LM escculin - -
K#H  salicin - -
HEPEEAREE  OF - -
VERD K
i 5 /KM% casein hydrolysis + +
B Kf#  gelatin hydrolysis + +
LB oxidase + +
HEAER  catalase + +
THMRERIEIR  nitratere duction - -
ALE AR H2S production - -
MREH MR test - -
V-PSESE  V-P test - -
5% indole - -

e RRIAE, R

Notes: “+” means positive reaction, “—” means negative reaction.

starch hydrolysis - -

[ K P2 2% 2: 3275 sponsored by China Society of Fisheries

Bk NJO1 B AS W ER
L HETEAS: 2~3. B RYPEMEE; 4 MR FRIEUIE; 5~6. HfiH L.
Plate [[

1. colony morphology; 2-3. gram staining inspection; 4. liquid medium precipitation; 5-6. scanning electron micrography inspection.

Morphological observation of NJO1

KAGE . L, JT R S 7 B v ST T A AR 5C
A5 X B A Y A RS TROK # 38 R PE BE T B BT 3 .
AEERE L

32 BERAENENSBEE

SO B 2 8 P T B R B OCE S, L5
{18 200 BT 68 7 T B P A I B 3R Ak HL G R
MER AT AR . 16S rRNA TR AN T 1%
Sel s, I ELRT UG Gt S 25 SR T U
55, 168 rRNA W T fe 91 T 58 PR 5% A= i
AR REE 2R, ARk, BN
FR B Wy 12 Wi vh & ¥ AR A, Watanabe
ZEP R A 16S rRNA W T Ui 348 T M it 1) v A
BURM . Xia 250 T 16S rRNA T & BLEEER 14
MR BR 45 7 2 S0 RASC AN TR . 76 sh P9
W, Usui 2052 % B4 FUIR A 09 LRV EOR T,
F BRI BB RR B o AT XK 555 v 2R
R E, 16S rRNA W T4 75 B0 B 1Y 486 h &
EEEEM,

PRI 7 25 5, P 1E g v HFF B RN 2R IR FF
PRIX 2 FREE LA AN P, MR R KSE ik AT T
JEMELER . FEJB KT b, ST B 10 =F 8 A fk B
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100

100

100

LRI Edwardsiella tarda ATCC 15947 (NR_118487.1)

EZ ARG E. ictaluri ATCC 33202 (NR_024769.1)
G ICHR R ARG Yersinia ruckeri strain ATCC 29473 (NR_041833.1)
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Fig. 4 Results of the artificial infection experiment
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Plate [[I Histopathological observation of infected C. auratus gibelio

1. muscle of healthy C. auratus gibelio; 2. muscle of diseased C. auratus gibelio, lymphocyte infiltration (arrow) and sarcolysis honeycomb (triangle); 3.
liver of healthy C. auratus gibelio; 4. liver of diseased C. auratus gibelio, disappearance of hepatocyte nucleus (triangle); 5. spleen of healthy C. auratus
gibelio; 6. spleen of diseased C. auratus gibelio, splenocytes scattered necrotic (triangular), accompanied by hyperemia (pentagram); 7. middle kidney of
healthy C. auratus gibelio; 8. middle kidney of diseased C. auratus gibelio, lymphocyte infiltration in the renal interstitium (arrow) and exfoliation of
renal tubular epithelium (*).
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Tab. 3 Sensitivity test of pathogenic bacteria to common antibiotics

kY ES U251 27 /ug UK
classification of antibiotics antibiotics dose of antibiotics sensitivity
HHEJ  penicillin class HHHG penicillin G 10 26(S)
AP ampicillin 10 20(S)
LT FE I cephalosporins SkTBEY)  cefotaxime 30 O(R)
SkmERR  cefazolin 30 12(R)
SKTMESE  cefuroxime 30 O(R)
SLAIPEAT  cefoxitin 30 18(S)
SLftfE  ceftazidime 30 0(R)
SKTENRAR  cefoperazone 75 24(S)
kARG cefepime 30 0(R)
HIRB-WBEIZZE  monocyclic B-lactam  ZHiE  aztreonam 30 0(R)
ZIEHEF 2 aminoglycosides AR ZE  tobramycin 10 0(R)
JKKEZER gentamicin 10 21(S)
KIABEZ  macrolides WHIEER  clarithromycin 15 21(S)
28 erythromycin 15 16(1)
Z k2% polypeptides % }i1% % B polymyxin B 30 0(R)
Jiti%Z vancomycin 30 14(R)
WS quinolones W AE  norfloxacin 10 28(S)
HHRIPE  ofloxacin 5 38(S)
%35 sulfonamides Sk HT# B (SMZ/TMP)  retro new norming (SMZ/TMP)  23.75 pg SMZ/1.25 ug TMP 26(S)
Pi&E%2E  anti-tuberculosis BEFEZ  streptomycin 10 18(S)

E: ROZG, LAy, S #u.

Notes: R. resistant, I. intermediate, S. sensitive.
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Isolation, identification, and histopathological observation of
Flavobacterium psychrophilum from diseased Carassius auratus gibelio

JIANG Hucheng ', LIRunbo’, ZHAO Yanhua', XU Xiaoyan?,
SUN Mengling ',  XIA Aijun", XUE Hui "
(1. Freshwater Fisheries Research Institute of Jiangsu Province, Nanjing 210017, Chian;

2. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: In recent years, the diseases of Carassius auratus gibelio have occurred frequently, especially with the
decrease of water temperature in winter and the decline of fish immunity, which made the pathogenic bacteria easy
to invade the fish and led to the outbreak of fish disease and the decline of culture efficiency. To determine the
cause of the sudden death of C. auratus gibelio in Jiangsu during the overwintering period, high-throughput
sequencing was used to compare the diversity and structure of the microbial community between healthy samples
and diseased samples. The types and characteristics of bacteria in the outbreak of disease were analyzed. The res-
ults showed that the abundance of Flavobacterium was the highest in the diseased samples at the genus level. At
the species level, the abundance of F. psychrophilum in the diseased samples increased significantly, reaching
63.01% and 61.31% respectively, which was significantly higher than that in the healthy group (1.55%). Accord-
ing to the results of the analysis of microbial community characteristics, the dominant pathogen NJO1 was isolated
from the lesions on the body surface of the diseased samples. Through bacterial morphology, physiological and
biochemical analysis, and 16S rDNA sequence alignment, the NJO1 strain was identified as F. psychrophilum.
After 14 days of artificial infection with the NJO1 strain, the mortality rate of the 1.7x10°and 1.7x10" CFU/mL
groups reached 100%, and the symptoms of infection were consistent with those of natural disease. Histopatholo-
gical observation showed that the muscle cells of the diseased fish were necrotic and the stroma was full of lymph-
ocytes; the large cells in the liver were lytic and necrotic, and the nucleus melted; splenocytes were found with
scattered necrosis in the spleen with symptoms of hyperemia; the renal tubular epithelium fell off; there were a lot
of lymphocytes in the renal interstitium. The results of the drug sensitivity test showed that the NJO1 strain was
sensitive to cefoxitin, cefoperazone, gentamicin, and clarithromycin. The conclusion was that the strain NJO1 was
the pathogen for the death of C. auratus gibelio, which could disturb the normal immune and metabolic function,
and consequently the pathological phenomena of tissues and organs or death appeared. In this study, the pathogeni-
city of F. psychrophilum in C. auratus gibelio is reported for the first time, which will provide a reference basis for
the study of drug prevention and the pathogenesis of “overwintering mortality syndrome" in conventional freshwa-
ter fish.
Key words: Carassius auratus gibelio; Flavobacterium psychrophilum; amplifier analysis; isolation and identific-
ation; pathogenic; antimicrobial resistance
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