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3. BB RE KPR EE R R SRR, B 201306

THE: WX (Flavobacterium psychrophilum) 2 i 8 255 41 5§ 14 v2 7K i (bacterial cold water disease, BCWD)I¥¥%
JRBE, 1R Y KA RN AT ™ B R 24 T S R G f B R, AR SR A AT VA AT AL DA 1 B I L T % (Oncor hynchus
mykiss) 5 9 B R O S AS AL ZU A i L, LAY BCWD (B P S (I HE S 7 L 1.0 10° CFU/mL ¥ B 1498 ¥4 B FF bR
CHOG6 BRI ¥ JULPY 1 S e e S B i i, JRU )5 12 h. 24 h, 96 h WLEEIT 115 FRREAR K 2H 4 28, FFF1 PCR Tagman
PRET A 45 L 2L IR gk it o HORS fa i I RO IE R BN IR & B TiFsh RIS SRS . EHONIR, AR TSR AL
PIES, SR, MR R, £ K o UM EER R, W YA HORT B T S0 0 1 S A ILET 4R W4 | A A
TPk, TR AN, B RS E i A, B AR, BN R AN AR R L IR, R A
PEANMIIZ N . qPCR K& SR 0, WLPY T SPESY 12 h J5 RO AT . PR . BFAE . M. 8. HESHE ML .
IR S8 rPOAS: H vE v8 EEAF TR, 1 S A UL PR s SRR A e o 55 M (5.85£2.11)x 10° copy/pL. /YY) 24 h, JNE . % hom R 4R
B 12 Wit BT 2, HABA LU0 R 5 12 hif/KP—3, TS LRI R 2 it 4 (6.48+2.07)x10° copy/uL,
T H AL A 41(P<0.05) . &Y 96 h i IE b 9 A 4 i B T H A 41 21 (P<0.05), 3k F(1.15+0.58)x
107 copy/uL; HFME. BFAE . JEOIE b 006 B 20 B 45 24 h B BT 22 . BITAT WK 2 40 v o D T 4 0k Bt o ) A K 44 5 1
Frtass. 36, 3 A ]S S L s T B ki s, JLUON L, SRS R B IEFNGE 8 v EE AT PN TR
BN, TS ARMLPA . RGO A0 R Y S B I T . 4 L, DB ERT TR AT BE A INRAE IR AT A A 2, IR R B
X AL . R B AN S SR A L L g, I X EDE . RR A | M R ZE 2L B W PR A X A 55 5 TR Bt 18] R
AR 55 A 2 0 D R e S TR A OG

KR WEVR TR ML BUwTE; HLUEYE; S
FESES: S941 XHRERERAD: A XEHE: 1005-8737—(2021)11-1426—10
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S B B A 25 41 5 PE Y2 K A (bacterial cold water
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H 1948 A UM 3 [l AR R feke 1 55 O b 3 15 30
MR AT LR, MW TESE . L. Bt ik
E . E., BHA, #E. WMART ., mEk, %
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BT, BT R A A 2 E b e
SRFRATIRE . KOs . T2k . BORE
PER 1 H AR S5 7 10, W HEAT T B BUR AL 2
Z H v AN, ke ) SEM RS . e
. MRS WM RS SR KL Bopriss R M,
WE V3 B AT B LA AR 0 1 b B K AR 1, 1T R
it fz 1k . LA AR B A X
R G3h 2 55 (T9SS) 53 s 22 Fh 2 1 31 40 A 2% g A0 HL
flistbh 7y, GnAnp R E RN E . ORKEE . AR B A
bk el R B B, AIRE A
s g, TISS 4rilbiz s PERGH R 2 4l iR 1H, X
R ENE s LT U R AT R R ekt
ALFE KRN B A RE PR, R b 4141
T (R BB R 1R AT 2, 8 2 d5 B 2 1350
fr, HUEEE . Bk, Papadopoulou %A
T B TR TROT L B £ AR IR R 6 28 S 1
(R RFE 3 , 3 i 288 B 4 27 380 4 ORI i) 1) 3 R
M), A AT R) s 2 3092% PR 6 20 A= A T 1 LD A
B, X AT AEZE BCWD B &Ll rhift 5 2 56 &
BRER . (R0 TIZm R AE AR A Rl 41 2L
R 1A 5 A3 A0 18 DUAT AN TS 2

AR TR F I T UK R T ] PR R A T 5
VA BOFT B 10 23 B 5 E MR W B r o ), i i
JULPAR) 1 S Je e fde e by 05 R B, 3 85 R AR R S 6 £
HABEECRE, FFUE . WAL P 42005 A8
B o by att— 20 o) BH g 8 B8R B X AT 14 S0 L
il, ARFFEFIH qPCR J7 ik TF R ST 7 AL
PRV SRR e b 0 5 e o 1) A 2 g 1 % h S A A
7%, DIIRA 0 BCWD $2 4L H 15 LA

1 #MREFE

1.1 SEIGEFE. sh¥ KA AL F

FE Y B FTF B CHO6 #k (42 41751 GenBank
oS CP046374 )AL =408 . S AR
5, FLMLST LR %y ST12 %1, [fiyi %0k Fd #1015
i BT B I [ 30 T AR IR AR BEAR S A R A
SEXIRE 20~30 g, TR SIS HT FOK AR PR IR 1
JE T BEAT AR S A I, DA AR A T RER S
ANHEA BV TR

S50 FH R AR R AR R SR B [ OXOID
INE], B IR 4] DNA #E B0 & L 414U A
DNA $& B G 530 B s W R g [T k) 4 3
W A R AR A BR/A F], 2xTaq PCR Master
Mix W [ F8 80 CH R BH (h EDHARA A, 2%
GoldStar Probe Mixture W4 H 1t 52 BE M k20 A= ¥
AR, 519 IR ZFE 35 Mg 35 £ Rt
AN TSR
12 HEREEFMHEEER

BUZAET-80 ‘CHy CHO6 KRRk 4370 T itk
FI 2R U (tryptone yeast extract salts, TYES)
BUIE P L, 15 CHEEE; 3R 72~96 h, PkBCA R 7%
AT TYES Wiz 3380, 15 °C 150 r/min 8%
Wit 72 h, AR FRER KIS BRI 3 OFE A, 10
£ RGNV R B RS B, R AR ROk 5
PR
1.3 ANIBRILE

B SIS FE ALY A 2 4H, SEER L AIES )
M2 4% 15 2o TR A H MS222 JFRIBEIT 6, SL5%
41 1x10° CFU/mL CHO6 ¥k 14 £ 4% 0.1 mL/ B AE
T 6 R AR AT L PR R S, 23 PR R A g A A
FRAFERIK
1.4 IGFRERS BRRERG UL

J&YE 12 h, 24 h, 96 h J5 R4 ULZE AL 5 52
5 ZH RO R A A 0 i R AR, ] B 3 ) B S
AEAILE . RRRERNEE, H 4% Z R HBEHE 48 h
(PIARR), FEMAMIY) R . VIR B = k1L
IARRY . RO ME . ARKRE . L
geta, Wik, EmW . BHAELERGHE)E, FIHEHE
EclipseCi-L i i /5 W82 FIfr1 HE
15 gPCR #&iNEEEMNALNS T
151 HmRE /0 12 h, 24 h. 96h 3
A B[] ARG 0 0 45 21 2 3P f, WO B VA BT
PRI B Y 2R . JRYL 12 hy 24 h, 96 h )5
BEOLETE 2 P45 3 Bt R A, BT
IE . BRNE . CBAE. BpIE . BE . FESTAENLA . BA
&, ST RIARAET-80 CHI&H .

152 QgPCRREMZRET M 1.0 mL CHO6
HEEWRT 1.5 mL 2.0 %, 10000 r/min 2.0
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3min, 325 i, He R & Ul I A1 T 40 TR 5
K21 DNA $&BOf Rl Hovk B2 mai gz, L CHO6
PRIENZH DNA AR, 519 'F. psychro
P1F(5'-GAAGATGGAGAAGGTAATTTAGTTGAT
ATT-3")Hl F. psychro P1R(5'-CAAATAACATCTC

CTTTTTCTACAACTTGA-3")i#47 PCR ¥ g%
BT rpoC HE A H 1 R Bt . PCR KW AK R (50 pL)
R : 2xTaq PCR Master Mix 25 uL, [ Fi#iE5|9
£ 2 uL, #ik DNA 1 uL, ddH,0 20 pL, PCR #" 1
S 96 CHIAEE 10 min; 96 CAFME 30,
56 ‘CiR -k 30 s, 72 ‘CIEfH 30 s, 40 MFH; 72 C
FEH 5 min, PCR F=¥2lifbs, SEATIF HLXT o #r
% DNA ¥ e il . MR OS54 0l %
¥ DU L (copy/uL)= 4 L 7= ¥ () DNA ¥k &£
(ng/pL)/(1.797x10"")(pg/copy).

% MR Strepparava Z5USIHE ST (ISR E AT
qPCR il 753k, Falifbi®) PCR F=#yifT 10 5 &R
G M BEAE AR, i ] TaqMan 45 4t (5'-FAM-
AAACGGGTATTCTTCTTGCTACA-3'BHQ1) 15|
¥ F. psychro_P1F/P1R #£4F TagMan qPCR §"3 ,
JCWAKR Z (10 pL)U T : GoldStar Probe Mixture
5ul, 51¥4% 0.2 uL, TaqMan 54t 0.2 pL, ROX
0.2 uL, DNA 4z 0.5 pL, ddH,0 3.7 pL. JZJW 4%
744 95 CHIAM: 10 min; 95 CAHE 15 s, 60 C
B 1 min, 72 CHEM 1 s, 40 PMEER; 40 CZEfH
10s, FIrAFEARDEAT 3 WEE, [ X
MR i BRI R K & AFiEFT qPCR v, 15 2R
(IS
153 HLAFELEHENEE®RN B 30 mg
AT (1) 45 A1 2080 IR S B S A Tl L3 (R 41
DNA FFEI, A6 4l B ik 5 20 CORAF
#H o VRIS UL 4] DNA Shfsid, 42 B8
1.5.2 HAY T I EFT qPCR K|, FRAREARBEFT 3
WHER, AR FAYEXTRE . N A8 dE bR ifE
T 2083 A 2 U I A
16 BBREHESBEFMEE

ML LA R &R AR 3 AT, 7RI
JE A L U R S 3R T TYES B % 5%
B E, 15 CIHIREEIE 72~96 h J5 47> B E bk dEfT
oA FRE A BAL R Mo BT . RIS, S M5 1.6.2

PN LR 24 DNA, I W8 v R 1 5 S 1 5
¥ F. psychro P1F/P1R ¥ 1% rpoC 3 P #4710 )5 [
XA o
17 SZit=4HH

SCIRKCIE R SPSS 26.0 A4 T AN Ty
2 M1 (one-way ANOVA), Z&H K H Duncan’s
%, BRI AR MEZ (X £SD)E IR, P<0.05 %
INESFE,

2 HREHMH

2.1 WES EFT I BT 8 A0 I PR IR R B AR
AT IS 12 h, FESTARNLA S BPAK, Bt
BT JC A S0 RS 24 h, MBS MORIR,
T RS s A, IRE, BRI AT 0L e 5 Ak WL
PR/INTET R 2, BELAE A KON B 5 BRI 96 h,
W A (0, P AR IR, B A ] D AT
G E, MM, FEEA E S s KM S, &
ST LR T B, A AR 2 A
T2 (1) o Xof BREZH e 0 (SO T S5 A 3L PR s A e
PRI, FIRE A WAL RSN, HARATEHT .,
22 MEREAELSENFENARREETL

WS NLA : RS 12 h, HESHE LA ZH
To BEAR AR (] 2A); BEGY)E 24 h, LEF4EWZY
H (R 2B); YL 96 h, HLLF4EKEWZL . %
fif, A R AR TR IR (] 2C),

JENE: YL S 12 h, BEEZH 21 J00 AR b (1A
2D); JYLS 24 h, MESEY IR, H N IR LL A0 (A
2E); BEULJE 96 h, WRARHZN i K= e g, sk
A7 1) R 522 5 W PR 7 e b (8] 2F)

BEME: JERYLSE 12 h, B AR 2T EAR R (E
2G); JRYLJE 24 h, BHEA LU SN LR R
FERRE, B/NERIP K (B 2H); BEYLYE 96 h, BIE
AR E R IGIn, HBKE A WA, B
B LR ANEAS T . IRBE, B R 2 R AR
T (& 21).

23 HREHMEMET

BB R BETE 2.7%10°~2.7%10% copy/uL 3t Bl 1)
FRUEF AT qPCR 9738 o LAAREN e B A ofiE 5 5 D
B 1g (MRS AR AR, DU ERAY C (B 45 SR MDA AR,
RAFEETFHEM rpoC JEH qPCR 5 ik B4R I Hh 2%
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P 1 R s A i K% B 1

A 55 24 /NI, TESTARNUA/INEIREES, B 55 24 /NE, RUBERE G C. 5 96 /NI, IR IR, DL 5 96 /NI, FRARERE;
E. 55 96 /N, JWRUEOR BFHEA ML AL Fo 28 96 /N, BAERHE; G, 35 96 /I, SBEEH; H. 55 96 /N, TS ERALIILPA 5.
Fig. 1 Clinical signs and pathological anatomy of diseased rainbow trout
A. Small area of muscle ulceration at injection site at 24 h; B. Slightly enlarged spleen at 24 h; C. Blacken body at 96 h;

D. Erosion of the caudal peduncle at 96 h; E. Splenomegaly and liver bleeding at 96 h; F. Spinal deformity at 96 h;

G. Pale gills at 96 h; H. Muscle ulceration at the injection site at 96 h.

(K 3) At 2 7 FE o y=—4.1213x+43.551, #FE
J 43.551, RI%H-4.1213, HERE RP=0.9997,
FAPRUER P DB 1g (S CELMEXR R R AT,
24 HAATESETEE RN

DU B SI2 065 21 R X B 2 6 21 20 3L PR 2]
DNA M#iti, FIFHH B PCR J7ikd 1 mg 5 #FT
P rpoC JE[A . Z5REH, LI 345 KN
9 164 bp 1 H S BBy, HS5 0 H W B
INEFF(E 4), TR R4 PCR 25 5% K B 1 . BLAST
FEXT 53 B 75, PCR P47 91 5 W8 V3 B FT 14 rpoC
PR B RIS 100%.
25 EAENEMNALARMENIIESG

DI CHO6 f J AN [R) Hsf A1) A5 6 45 241 21
DNA N7 gPCR TagMan #REFKGN, 455
WRFEEEAN Y A, MR . ERE . ERE . B
LSRR LA L RNR R X T A e
WP R, B 0 B g 4 R WK,

MRELRE | B R A5 2 2 mT DLy B B i o % i
AN B DN 25 20 21 73 5 S BV B AT T, AN RE
it qPCR I B2 5 .

T 39 A A 1 22 /0 S B YA AT TR Y 4L 2
REPERR S . S5 R 5), eV FEAT B XTI 8 )
CESTARWLPR o REURE . VB IDE RN R A A5 1 2H 2
PE, NHEITE EZ G P, SR B8 A
FUG LR PEAR XTS5 . YL 12 h, HEgTAb
JULPA % D % F A 725 M (5.8542.11)% 107 copy/uL, H:
YO BRANE I, Hoe i 23 5 70 155 30 (1.62+0.28) ¢
10° copy/uL H1(1.30+0.23)x10° copy/pL, EYL)5
24 b, JJALJIE TR0 G ) D A8 43 R (1.26+0.37)
10* copy/uL F1(1.72+0.31)x10° copy/uL, ‘5HAt
HAHALL, B E—HS FARZ, 4002 12h
Y 17.05 450 13.30 Ao BFIE . 8L i 0 I
WAL 107 KO, T ATIE . i . R 6 i
JEAR AR 107 Ko RS WL R 2 il
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B2 gV BT R BN YL AT ) 2 25 BR 5 473 (HE)
A~C. 3B 12 0, 24 h Hl 96 h J5 T 887 S5 AL LA A BURAZ 1§ DL, D~F. 351G 12 h, 24 h #1 96 h /&
UL S L A VR AR I s G~1. 43 BIAIRYE 12 hy 24 h Hl 96 h 5 6 B 10T 20 4156 28 15 L.
Fig. 2 Histopathological changes of rainbow trout infected by Flavobacterium psychrophilum (HE)

A-C. Histopathological changes in intramuscular injection site at 12 h, 24 h and 96 h; D-F. Histopathological changes in
spleen tissues at 12 h, 24 h and 96 h; G-I. Histopathological changes in kidney tissues at 12 h, 24 h and 96 h.

40 - bp M 1 2 bp
35+ y=-4.1213x + 43.551
30L R?*=0.9997
g 251
& 20+
€5t
10+
s| 2000
0 1 1 1 1 ]
0 2 4 6 8 10 1000
1g(DNA copy) 750
500
B3 ZtE i PCR P 1 brifi fh 25
Fig. 3 Real-time PCR amplification standard curves 250 164
100
(6.48+2.07)x10° copy/uL, .3 T HAh41 4 (P<
0.05). /&Y 96 h, FrA w20 R ak ) I ¥l 4 rpoC K iy PCR 44
Tk, LR A B9 SR AR M (1.1520.58)x 107 copy/uL, M: DNA Marker DL2000; 1: rpoC 3£ K H-Bt; 2: Bk B
E%%ﬂ:ﬂfﬁﬁﬂ‘ﬂﬂmﬁ)ﬁﬁﬁ(P<005), {f%ﬂ‘ Fig. 4 Amplification of rpoC gene by PCR

e M: DNA Marker DL2000; 1: rpoC gene fragment;
WILA R L3R & o (7.21£1.77) 10° copy/ul, WEE 2: negative control.
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n=3; x+SD
=12h
m24h
=96 h

lg(F & /pL) bacterial number
O —~ N W h Lo 9 ®

ZHZH tissue

K5 T BEIRGL g Ve BRI S 4 4120
o I 288 Ak 1) 28 A6 20 B
* 28 7 F TR B e s ) A ) 4 28 25 = I 35 (P< 0.05).
Fig. 5 Analysis of bacterial load in different tissues of rain-
bow trout infected by Flavobacterium psychrophilum
* means significant differeces (P<0.05) among different
tissues at the same time.

T HABALU(P<0.05) JHFME . B IR IEE b i Jat
#5543 98 (1.7540.45)x10° copy/uL . (2.00+0.22)x
10° copy/uL F1(1.15+0.58)x107 copy/uL, 5 HAh2H
UM, B —mWE B AR 2, 5300& 24 h 1)
[ 3243.34 1% . 1336.96 f55H1 916.94 135,

JUT AT G 2 2 W ¥ AT AT 179 28 kI e
[E] 38 24 2 TR E, Hodr, S A AL R RN
o R e, LU EIE L B8 PR, R
g FHIE RN o OB Ve TR DR I S A JUL PR LD
(g fcs, HuOh B IR, HXHERE . R .
Ji . R 2H 2 PR A X 5

3 Wig

31 B AN. BERKES B EREE
N TR AN B 1)y iz . LA
$ . RS SOR S O AR LR, R
FF TR JEk e T 0 = R FR A VA Bl S, A
RS AEAT I B (<5 g), BRI R E T, W
Ry U BT 75 ) e, X AR T AN S5
BRI, M. BRI B P AE B EHLE], AT
AR IR AR U TS BRI IR I e 1 Bk S ]
SHAR, R R O AT R, B R
o R MY UT 5 (5~10 g)il H %] g V2 BEAT TR Vi Tk
YR Gy B, AR B AT 6 AR TR R A 20~

-«

30 gV, FEAKZEFREE f, 5 4 ol 7 R A%
P I, SR, RIAE H AR A b i kAR R
Yo, iy 3 ) JR e AR A2 B 6 R0 He ok
PO e = 1 (Gyrodactylus salaris) (i) [ & 45 £
Tl VR T T S R 2 R 1) SR M, S OB A
KR RERIAE 1R P, 0 E(Caligus rogercresseyi)
DIUT S B . RS &, Sk
MUY, 2746 7k 25 (Saprolegnia parasitica)
R T 0 (0B R R R BB, R o B P
¥ 92 7% 7% 11 % (salmonid herpesvirus2, SaHV2)/E
Y S AR R BE RS | B, X SR
B R AT e -5 B 23 PR S AR 1 AR R A A S g,
JLIA) {3 SR e TE RS T 3 B 0 & AR R i 4k &
JEIL , Decostere 25 Vi FH 8 ¥4 35 AT T V52 93 A 1t
PR . AEFEFLIX 3 Fh oy i B YR 6l 76 5256 21 A
XA, MoK A BT 6 B I AR IR B AE T,
FEUT 00 R R B LB L UK Y L S A
R Z IS BT, WA K2 AT ] 2%
BB % . Holt IRy 5% 2 W X T g v
T TRT JE e T S0 EL At B R 2K 3 ok UL A 9 S
Yo H I I 1 S R A A4, Garcia Z5PHHIERA I
YA AT B T B e R LR T SRR 1
FETF m T1E s  S6F B L ; Fredriksen 25125 ke Ji
N 5.0x107 CFU/mL 198 ¥4 BFT B8 I s 3 S e 1,
FET-HR N 0, M E X 5.0x<10" CFU/mL . 5.0%
10° CFU/mL . 5.0x10° CFU/mL &V B FF 5 LA
HATHT B, FET RN 75%~100%, X L8250 H45IF
AF LA A S e ] A b R s i SR e ml A
1R o (RIS, W8 VR BT TR R 20 0 L1 2R G, X2 —
Tl it I fik £ I 245 48 21 2 1 Tk AL A 7o) i 9 2 1
fitf, R AAERARFRAILA ST CHO6 B FRIES A
SR IR YL 8 4 VEFT DAL T 85 R ARG i B B K 159
JUL PRI P52 3 — I PR AR AH AL o 9T DA AR 52 55 R L
PRIVE ST N TR 525G

JC YL T 52 5 43 0 LL CHO6 Kk T 2 1.0%
10° CFU/mL 41 .1.0x10” CFU/mL #H . 1.0x 10° CFU/mL
4 3 AVRIERE 0.1 mL/EE7ENT IS AR ER AT LA
G o HOR AR AL AR B L B Ty, (B 1.0
10° CFU/mL 4B H A 60%, 5 HALPI4IH
WA, 96 h WA HT 5 R 3 BRAE T 15 0 ELRARFR AR
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BBz AL, UGB R BEREAIR, SETTI g, RfgikF]
PHAE B YR, 1.0x10" CFU/mL 1 3BT % Ny
90%, FET-% i, 96 h ML UL 5 B 1 FIFET-, i
i & BUEZ R LA 28t BRI E AR FR AT A H 2R
Wz ok, ok gk B BB A R YR A 1.0x
10° CFU/mL 130T % 100%, JET-% %, 72 h i
P 1 BIZETS, 96 h SET- 4 &, 7£ 96 h stfitik %
S0%FET- R, LT A 80%HNH B T LAY )2
WAFR AL, AR E il tik 60%, %41 #AR
SR B B e R, SR A B R AR 1.0%
10° CFU/mL ¥ & i CHOG6 JULPA v 5 Ik g e 85475 g
IER BRGS0, PR A L 50%3ET
R E] S AE R SRR Zb Rt TR] . S AR AR
FHLER 7K B X6) R 2 oy 68 TG BH I8 I RS AR HLJGAE T .
3.2 BT EEA 1S 7K I B I R E AR

O BRI & AL Z FP A0 TR, b P ) 22 O
Oy, BEFEIR/K R IR IR A L7, Hi
Xof 2 HLA B0 M L fE T AL 45 R R T AT
I . W T I (Flavobacterium branchiophilum) .
FIR 25 4T 1 (Flavobacterium  columnare) Fl1 24 [G #
FF I (Flavobacterium johnsoniae)®®, a2 #4114
LSRR INE = R AN S G N
WEpk S, BRI 7 o 2 H B0 Al G PRI, 2
T 005 JE8% e I 08 AT T £ ) B 22 B L B IR TR
SEREARETY, 3 A R A IR AT T 4 B 22
. AT, BEIEBUK, Wi 2 e i SR,
B AR R A PO BT T £t BURABE | f S R S5
TR SRR A TR TR 1 Sy — b )t g
I G M 7 A T U e SRR, R AR A K
HIRFFE T 5 . ARBF5E L) 1.0x10° CFU/mL 9 CHO6
JULPA) 7 S 0, g R e el N TR Y
I R B A ARG A ], T2 B 0 SRS Al R 4R,
T sh B A, IRE, REER, BT,
B8, PRI, FFIEA i A K, o
BRI RS Lo A LR nT DU Al PR 32 W e
G YA BRI IR YL 1 — DR R R B
33 EAENENSHHFESALREMEST

3 AR 14 DI A T e, T W
KB, JEWATIR AT B B ARy . SER
7t E B PCR (QPCR)E A F 2 W se b, LIRS

3 DG 000 A A R ok O O o B R ROl
qPCR AR E 5= A6 I H S 9K (Mibrio mimicus)iz
T R U S AR R I Bh 840 A, 25 SRR
Jok | S g T 0 R AR, TR RE AR N 241
41 BEME . XIPHERURH qPCR HAR 2 AR
) K #6855 B (Chinese giant salamander ranavirus,
CGSRV) A T K J5 76 A R A 80 i sl 8551
i, 5% WoR CGSRV fEfifi . B . FFAE. BELIE . &
JIEN B BR LA Hh 5 s, &P CGSRV HAT ) ¥
(UL LUr AR FRAE . ARBFFEI T rpoC 3 H T
qPCR & 5 R o 41~ 40 B A1 L TT E 25  B0E R55
[ 16S rRNA JE[R $2 D1, DL BAFE DL 3L KON HE 5, AT
DA BE B 2 o O 0 b e AR SR AR, — A 3 R DL X
B — AN . HAh, rpoC 78 Sk T 4R A3t
W Ve BORT TR R T A 1 R SRR, rpoC h
qPCR 1) B I E ), Jarau 4515 3 rpoC qPCR
BAPEATBOETTR Z B 41y 96 A MEEAE
A R TS B, R RPN RO i 22 TR AE TR R O
() 1EAH XM (RP= 0.915, P<0.05), iiEBH rpoC qPCR
TR B TRV AORT DA B R A ARG
e R FERT H 353050 K, rpoC qPCR % HA 3 &
PG FARAE ML S . ABFFE LB, 78N T YL
ST RGIE . AR . CEE . BAaE . BB ML MK
IR B v X REAG I 21 W Vo B AT 1, HL Bl 5 S e it
6] (0 JE K, BTG R 4L 20 r (1 5 I 3 o i 4 3
o Her, R TR LA T S R 0 B, 7 Ak
JULPR 7 i 3 it bR 2 5, 7RI LSS 12 h, 24 h
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Tissue tropism and dynamic distribution of Flavobacterium psychro-
philum in infected rainbow trout (Oncorhynchus mykiss) after intra-
muscular injection
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Abstract: Flavobacterium psychrophilum is the pathogen of bacterial cold water disease (BCWD). Its prevalence
and occurrence seriously restrict the healthy development of the salmon and trout industry. This study explored the
tissue and dynamic distribution of F. psychrophilum in fish after intramuscular injection of infected rainbow trout
(Oncorhynchus mykiss) to provide theoretical support for the prevention and control of BCWD. Experimental
rainbow trout was infected intramuscularly with 1.0x10* CFU/mL concentration of F. psychrophilum CHO6 strain.
The clinical symptoms of rainbow trout were observed at 12 h, 24 h and 96 h after infection, and real-time PCR
was performed using the Tagman probe method to detect the dynamic distribution of pathogens in different tissues
of fish. The clinical symptoms of the CHO6 strain infection fish are blackening of body surface, slow or immobile
swimming, loss of appetite, muscle ulceration at the injection site of the tail handle, pale gills, splenomegaly, and
ascites. Histopathological observations showed that the muscle fibers were broken and dissolved in experimental
fish. The splenic sinuses were dilated and filled with erythrocytes. There was an increase in haemosiderin in the
kidney, with massive vacuolar degeneration, necrosis of the renal tubular epithelium and infiltration of many in-
flammatory cells in the renal interstitium. qPCR results showed that after 12 h of intramuscular injection, F. psy-
chrophilum could be detected in the spleen, liver, kidney, intestine, gills, muscle at the injection site, brain and
caudal fin. The highest load of muscle pathogen at the injection site was (5.85+2.11) x10° copy/uL. After 24 h of
infection, the pathogen load in the spleen and brain increased most compared to 12 h of infection. The load of
pathogens in liver, kidney, intestine, gills, muscle at the injection site and caudal fin was consistent with the level
at 12 h of infection. The load of muscle pathogen at the injection site was (6.48+2.07) x10° copy/uL, significantly
higher than spleen, liver, kidney, intestine, gills, brain and caudal fin (P<0.05). After 96 h of infection, the patho-
gen load in the spleen was significantly higher than liver, kidney, intestine, gills, muscle at the injection site, brain
and caudal fin (P<0.05), reaching (1.15+0.58)x10" copy/uL; the pathogen load in the liver, kidney, and spleen
increased most than at 24 h of infection. The pathogenic bacterial load in all tested tissues showed an upward trend
with time. In addition, the average pathogen load of the muscle at the injection site was highest at the three time
points, followed by the spleen, kidneys, and gills. After artificially infecting rainbow trout with F. psychrophilum,
the muscle at the injection site and spleen are important proliferation sites for bacteria. In summary, the pathogen
entered various tissues along with blood circulation, and exhibited strong tropism to the muscle at the injection site,
spleen, kidney and gills tissue, but exhibited week tropism to liver, caudal fin, intestine and brain tissue. The in-
fection time and pathological changes were positively correlated with the pathogen load in tissues.

Key words: Flavobacterium psychrophilum; Oncorhynchus mykiss; pathogenicity; tissue tropism; dynamic distri-
bution
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