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AT, W I R AR . R R RIE T
R, FEXF N TR S5 a1 IR RS B R T 414
g B AU ER DA A ST T 6 g % T W 174 s B
BRI R 12 Wi B ik — 25 F 5% & FQHE
IR AR 15 e 0T 8 1) S5O AL ) 4 A BB AR

1 M5 TR

1.1 SEIENH

A G 20 R A T £ B AT 6 100 8 [ B (12+
1) gl, WTILTARRESRG Y, SRaETEN
PEIR ARG PR K BT F2 15 d, 300 () 5 R o 5
Takl,  H M 2UK (9:00H116:00), R 4 5
H1%~3%, KiR(16+1)°C, HMREMEIFTEI0 mg/L
DLl SERETREALRAE SR AU TR I, il
K2 E RHE R AR ARG, & [CHR R AR A BH1206
PR ARSI R = 0B . S IR A ¥ BH1206
PRIEFD TTSAR: FR b, 28 °CHHIR 5724 h, #k
HUBAT 7% T TSBE; 3R 3, 28 °C 120 t/mindii 3% 15
F714~16 h, BRI 4000 r/min 0> 5 minfi i 4
WA, FIPBSY W (pH 7.4) V8 35 B e 5 2 51k
2x10*, 2x10"f12x10° CFU/mL.,
1.2 BRAEREENLE

PEHUE #5543 R Al fh, BEHLAY S
XF HEZH (n=10) . 3~ 56 41 (55 4ln=10) F1 1 F& 41
(n=3)(M4 £ 245 0 A B I — 4 A B8 b BE AL YL ]
TIAFAEIR G, A R B e % A B i 5
JEBh Py, 34 S 6 2 R U TSI 56 R A T A [R) AR
JEYY, A3 2x10°, 2x107Hf12x10° CFU/mL, 5Z
5 28 0T 6 g R s U S TRT AR 100 pL, R B AE
AN S B0 A R 1R A A S TR RV EL AR i i A i
SRR S X IR 4 R 1 4100 pL PBSIA R o
JRA K ALK RS, TR B 4ERRTE (16+1) °C,
B A E10mg/ LU L, B HBOKEA13, ELE
W2 T 0 s SE Bt 1 AT A AR L AR SR AR KA
TR, X AE BR B A ) S5 A A ORE
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B F IR PR R TTSASS 53 |, 8 T28 °Cit
WG FE, WSS I8 U8 JORRAE, % 55 3% 0 40 1A
FHE [CHB R AR A R S PE 5 [ )4 TPCREEE , 519
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P3G 70 28 1% B i HE e IR P VR S, R S A
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Tab.1 Histopathological scoring system
SO IRRR N 34y
degree and extent of inflammation score
B, Rt mild, focal 1
BREE, ZHPEEIRIEYE  mild, multifocal or diffuse 2
BEEPE, Rk mild to moderate, focal 2
BEERREE, ZH4METREYE  mild to moderate, multifocal or diffuse 3
FipgE, JRkPE  moderate, focal 3
FiEE, ZIPEEVRIEM:  moderate, multifocal or diffuse 4
BEE, JRHERSE  mild, focal with necrosis 4
TR, Z4EMEEIRIEM  moderate to severe, multifocal or diffuse 5
BEERREE, ZHMEETREMEIRSE  mild to moderate, multifocal or diffuse with necrosis 5
B, ZHMEEREYE  severe, multifocal or diffuse 6
R R ERSE  severe, focal with necrosis 6
FIEEREERE, ZMEETRENIASE  moderate to severe, multifocal or diffuse with necrosis 6
HER, ZEMEiREMEIRIE  severe, multifocal or diffuse with necrosis 7

BE TR . LTI LT b (P 1-a), 14 ik i,
T Av A B AT O (BT 1-b) o

WEE20~24 hfi, f02x10° CFU/MLE % 20 H F
BT, S2hEIZAET ik F]100%; 2x10" CFU/mL
i, 12 hiE bl S8 A5 5, 12~16 hih 34T
Mg AT T L R, R AL K ER A i
M, 28 hE AT IRAET., 68 hig &HBILT;
2x10° CFU/mLK J& 20 7524 hitf, fitiab i @54 3643
OEE S FE L, 26~28 hiF ST A AT T LT . Wy
Uit AL, T AN A0 R B IRE R, 36 hit A

@

BT, B2 MNA2RET, AETIELTS
HORER (K2) e B ILE A4 1 48 21 W5 955 s A e IR
PRI R GE, & AT IR R AR PE S (K 2) o

22 RIBRAGE

25 TR YL 21 S £ 2 B [ A B R PR AR A
J i N SR IR B IR AR, MERERR G, B AR
(1%13-a), 55352 530 f0 7 EA 1 B e 4R (1513-b)ak
I A5 (E13-¢), B F AT DA AT T AR 3
Jo 8 7 i ™ B FE 43 SR (F3-d)

\

(b)

Bl 1 & RHR/RARE LT S5 Y lim R AE AR
(a) 2R YL ML AT T LT . 26 S« M0 A I s (b) 52 08K G ) L 0008 5 1 R0 L AN R R 8 7 I
Fig. 1 Clinical signs of O. mykiss infected by Y. ruckeri

(a) the swelling anal, congestion of fins, bleeding points in abdomen of infected O. mykiss; (b) the mouth and lower jaw in the infected O. mykiss showed

varying degrees of congestion
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——2x10°CFU/mL  TSAN-MIE R, RILANTR AR o 4% 41 50 50 i i %)
—=-2X10°CFUML e s e G IR . ORI 6

100
90

80 —+2x10° CFU/mL .
g 70 WV, QY s RN . X o 8 T b aE
3 % TR RE IR, I HEIRCH LI 41 DNAGEAT 5 RIS
©g 40 IRFE W rupAFE R Y PCREE S ME P48 o 3k 15

o 192 by F i B (14
10 A S 0 20 T B (A P 1 AN ) R E 3 - I
’ 0 6 12 18 24 30 36 42 48 54 60 66 72 HOR 7B, HorP2x10° CFU/mLZH A 22 Tk & i
&G SET I T/ MEAA UK & R R B A, o 12 B Bt ok
post-infection death time B 5% %l‘( 53).

B2 M TRASESRNARERROMEERNME 54 17404 R IBE M2 T

Fig. 2 Survival curves of O. mykiss after

PEHL2x 107 CFU/mLTE 5 £H 52 56 . % 4y 18 %
AT LB N, R R, R
23 MEFRE IR 25 10 52 50 644 41 4014 o BLOR  JE

X B4 (n=10) R 5% (n=3) R RESL FHEFD 45, ELARRHIIT .

T2 BEMENIGKRITES RS

Tab. 2 Clinical scores of O. mykiss in each group

Y. ruckeri challenge at three different concentrations

i éir/f)i;f/mm Fl F2 F3 F4 F5 F6 F7 F8 F9 F10 ifnu i{i ﬁff“
2x10° 5 5 7 5 4 7 8 5 2 3 51 5.1 1.853
2x10’ 7 6 8 6 5 7 6 5 8 5 63 6.3 1.160
2x10° 5 7 5 8 6 9 6 8 7 6 67 6.7 1337

T BOREE2~4 hoof SR AT A, (S ANHERR A BIMLAL R I L ) S R I RO R e B, PR — R f, 3SR AN A XA 10R A
FI~F10%R

Notes: although the fish was tested every 2-4 hours, it was not ruled out that individual O. mykiss showed typical clinical signs which were not detected;
F means each fish in the three experimental groups, F1-F10 was marked in each fish, respectively

bp

2000

1000
750

500
250
100

B3 GIeEMREGEs B4 £ANEALDBHRAIPCRIEN
(a) TR IR K, 30 P 96 v O s (b) T ME B R 2 i M. DNA Marker DL2000; 1. AFHEZH 237> B4 1T s 2. A 4 103
Pes (o) FEMEA FC L85 (I WAL B 7S H v 3 Gfidk, s AT 3 WEAGU BANEE 4. B IR
Fig.3 Anatomy inspection of O. mykiss Fig. 4 PCR detection of isolated strains from

(a) spleen enlargement, intestine filled with light yellow liquid; (b) ag- different tissues

glutination of blood clots in the liver; (c) congestion points in the liver; M. DNA Marker DL2000; 1. strain isolated from liver; 2. strain isolated

(d) liquefaction and congestion of intestine filled with light yellow liquid from spleen; 3.strain isolated from kidney; 4. negative control
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Tab.3 Number of fish infected by Y. ruckeri in each group
R 7 ISR 73 15 A ER TS 2R 0% R (Y T 0 5/ 2 A 0
WEEA/ RO 4 L5 HS AR % T 1 0T 6 no. of fish with Y. ruckeri isolated from specific tissues/total number of
(CFU/mL) ﬁo. no. of fish infected by Y. ruckeri O. mykiss within each group

groups FFIE  liver JEAE  spleen B kidney
XHEZ control 13 0/13 0/13 0/13 0/13
2.0x10° 10 10/10 8/10 8/10 9/10
2.0x107 10 10/10 10/10 10/10 10/10
2.0x10° 10 10/10 10/10 10/10 10/10

T FRRIBRM RIS, 10R/EAXE, TR

Notes: * means that 3 of the 13 O. mykiss are sentinels, 10 fish are used as control, the same below

\=34

A [ J2 ST 2 45 4 4L 4UR BT
fiRth, SRE R . TH R,

EID bRz A B K, A A% S R
W, R E A, AR A0 IR ST F P 1
(EhR-2),

+ FREZE . FET 2 RNUZZ5 44
U A K MR A R R RPN R A
kAR £, 0] LT I (B RR-3) .

V=87 WM B /N, MBI .
Wrsd . W, ST EE A SR LA T

o s (T Ri-5)

JHF i A2 B 95 738 Ay Y A4 L e i, 3 A
MLz oA, i SE 5k s ™ e A8 R I A
ML S5 PR, A0S Ak ™, SRE AN IR T
(EIW-6)o

J Fl I A0 4R b X, AT R g
AR LA, 2O AR SR AE T HERL (KT -7),

B RE B /INER B K, b B 4 A R AR
P, BRI, e E AN PR
P& & R =X g 1 Wi = g 1t (B
FE . HLEREEME . OO, ARy DR Y e 4
WA B/NE LA WA YE L R, i

1 5t % 348 J A (P i -8)
X HE A RN b 2l 2 AU A R R, R WL i
WAL . HIB ARG GRDXF AN H O BE . IR
Bt BRE. B)PEar, e EAAHSE N,
2.0x10° . 2.0x107 F12.0x10° CFU/mL 341 1) 1543
A3 2325, 2.9H13.375; Xt BELH I K 0(F4).,

i

A S 6 f T T 5 E R MY 5 174 g LR
AR, AR KT & ICHR IR 2R A T 2 1
0T 8 K g JER %) B A AL o A R X HG R T Jek
Yy, 28l Y ) A 2 20T A R
Yl 11 40 TR A R R FH R R S LR T S R Bk
5 A Oy U T R, AR SR IS i
A 2% B AEATL Al A I B 1 B O =X, S IR UK
FF P BH 120684 2% L 0T 8 44 F ERMp BEASEAY

WAL LG, ASHIE 5T FH 3F A ) i i Jk g
AR, 5B, W N2x10752%10° CFU/mL
H I IE R E100%, [Mi2x10° CFU/mLA {E72 hitf
FHCAHJ80%,  H1E A7 T3 T 68 JHF IOk PA =A% 43 25 30 45

3

FRHB R AR, BEALAR U A9 it B e 24 R BE 28

HLEE SR PE AL, IZALE A ), E2x1075

*4 SNEAREFTS
Tab.4 Histopathological scores of each group

W L/(CFU/mL) HFFRE  liver JEAE  spleen B kindey W intestinal B4
groups 0 1~3  4~7 0 1~3  4~7 0 1~3  4~7 0 1~3 47  Pscore

X control 13/13 0/13 013  13/13  0/13  0/13 13/13  0/13  0/13 13/13  0/13  0/13 0
2.0x10° 2/10 5/10  3/10 210 7/10  3/10 2/10 410 4/10 /10 6/10  3/10 2325
2.0x107 2/10 4/10  4/10 0/10  5/10  5/10 2/10 510 3/10 110 5/10 410 2.900
2.0x10° 1/10 6/10  3/10 0/10  6/10  4/10 /10 3/10  6/10 0/10 810 2/10  3.375
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2x10° CFU/mL4 L% 7 T 68 i 28 21 W5 g A5 784 1)
AT . 3ANSEER A 4 7E36 hZ 1/ 1 ik B At
T-, HAveifE!" s SC80 1 WAE T I R HE T L d,
— 7T S AR SR R A NG O, i )
MG sz 2R Y, o5 —J7 T Al B 5 AR S0 50 e R 0
FEME R MR A OC, BHI12060H B Hy & #L 8 ERMAE IR
F14) ST 055 Kk B, PR L P TR PR AR e i il 5 B
H P I DA RE DA AR o

ARBEFE T, EUBUAE fa T O L i R 21 W
G PRAE AR, L REEIE i, IR A IR s, 8
WFLE K A, ERET N, Wil It A
B0 R RIR R R A, X S B AR b 5 A G BIF 5T
TR ) — 3 10 Press®5 2Ot 1 S R S0
WFoE LB, Jo i 2 W 32 2 B D 45 ORI 47 8
AR, T B R AT O 1R T e
fi. Z5ECABRS ' 2, R EBFNE . 5
JIE LB IR B A AT B 4y, TR
ERM5 |2 1) L 21 Bl 22 Ak . & [RHBR R 1A 1=
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Construction of pathological model of ERM disease in
rainbow trout (Oncorhynchus mykiss)

ZHANG Xiao ’,  WANGDi "’, LU Tongyan', CAO Yongsheng', LIU Hongbai', LI Shaowu "

(1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China,
2. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China;
3. College of Veterinary Medicine, Northeast Agricultural University, Harbin 150030, China)

Abstract: To study the pathogenicity of Yersinia ruckeri to rainbow trout (Oncorhynchus mykiss), this paper estab-
lished a pathological model of enteric redmouth disease (ERM) and developed the corresponding scoring system of
the clinical signs and histopathology. 43 healthy O. mykiss with the average weight of 12 g were randomly divided
into 5 groups: three experimental groups (n=30) , control group (n=10)and sentinel group (n=3). The fish in three
experimental groups were intraperitoneally injected with Y. ruckeri at a concentration of 2.0x10° 2.0x10" and
2.0x10° CFU/mL, respectively. The clinical signs and pathological changes of intestine, liver, spleen and kidney in
the infected fish were determined. Bacteriological test was also used to evaluate the effect of the infection model.
The challenged fish presented different degrees of death in 72 h and showed some clinical signs such as red mouth,
anal swelling, different degrees of congestion in fins (pectoral, pelvic, anal fins), obvious blood spots in lateral line
and abdomen. Histopathology indicated that the infiltration, hyperemia and hemorrhage of cells in the liver, spleen,
kidney and intestine were observed. Degeneration and necrosis were found in the liver cells, intestinal epithelial
cells, renal tubular epithelial cells and other parenchymal cells. In spleen, the number of lymphocytes decreased
and the red blood cells heaped up to death. The results showed that the best disease model could be constructed by
Y. ruckeri at a concentration of 2.0x10" CFU/mL for O. mykiss and the clinical signs were significant with little
differences and the disease was in a slow progress. The pathological model of the enteric red mouth disease was
successfully established by intraperitoneal injection of 0.1 mL Y. ruckeri at a concentration of 2.0x10” CFU/mL for

O. mykiss juveniles with the body weight of about 12 g.
Key words: Oncorhynchus mykiss; Yersinia ruckeri; enteric redmouth disease; pathological model
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Plate Histopathological changes in different tissues of O. mykiss infected by Y. ruckeri (H.E staining)

1. stomach: necrosis of connective tissues in lamina propria and submucosa, part of the villus disintegration; 2. foregut: the structure of epithelial nuclear
was destroyed, a large number of vacuoles appeared and goblet cells apoptosis; 3. midgut: a large number of neutrophils and inflammatory cell infiltra-
tion; 4. anatomy of rainbow trout infected by Y. ruckeri; 5. hindgut: intestinal villi was falled off, broken, dissolved and free in the intestine; 6. liver: cell
vacuolization, expansion of hepatic sinusoids and inflammatory cell infiltration; 7. spleen: lymphocyte vacuolization and red blood cells overrided to
death; 8. kidney: renal interstitial hemorrhage, tubular epithelial cell disintegration, macrophage and neutrophil inflammatory cell infiltration; 9, 10 and

11. partial enlarged views of plate 6, 7 and 8, respectively, the obvious pathological changes were found in liver, spleen and kidney
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