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FEZE: 2014 £5 A W A TETENERFGRL —FEEBRERR . yefms vy oEo5E
ik 40% F1 80% . AR KK MM B RATAE, R HATHA R AE ¥t mELALANE,
ATREEY FHEQH . FEZRT-PCREAZFMAZXK AN, EREF, FAEZTEEKEREN
HEHHGR ERLE TR ECERE, B NS FEE D, ERKABAFALT R 4H
FhENHEALREFLE LG FREMEEEOAL ZETE XA BEETEERER
4 Jie 7 0 5 3R 3, 40 IR M RS TY R R M B IR B M, FF A — e B A R 0 L R L R R
KRemfii BALHBELRRE R, EEEH 20 R R E FHAAHNXAN AR T(ER
RTE=T5%),FAHAEaRR e WER, BUREA R 9K REREMDNE L EHR
(epithelioma papulosum cyprini ,EPC) , & £ 3 1% 1 2 #2 AL By 28 8 % 7% 2% J2 (cytopathic effects,CPE)
43 IHNV IPNV 5 VHSV #§ £ & RT-PCR %l B 7 B 8 AR & A TR 406 & A0 m & 40l 24
IHNV [, 475 7 7] § THNV # % & (nucleoprotein,N) 2L F B R £ 4 99.9% . *f o &kt g & A
HEMd-G"EHAHATRAKX BTN ERETZ P EREEN 2 BEHRREAN —X, BT IRt L FH A,
KRR G R WK E o X IRFE b 4 o THNV 5] 82 R R o

KEEW: I AR RERNRE; AAREFE; 2BLET; RAKFAN

HESKS: S941.41

e e ¥k 3 I &% B S BE K 1 (infectious
hematopoietic necrosis virus, IHNV ) 3 J& 70K 95 75
Al ( Rhabdoviridae ) ki #b # R W FH B
( Novirhabdovirus) """ | Jg&- — Fit T B2 19 ¥ 7K £ 055 7% ,
T S £ % s R T R e B L i
sl T4 4 4L (OIE ) K H 41 Sy b 23T 1 41 14 3l )
eI, T Al Bt B L H Sy 2 B v e, R AR
1 K028 M RN . 20 22 50 4R48, THNV &
WIHEAL 36 K1 PH db R 240 KR WA £ ( Oncorhychus
nerka) gt AT, 20 22 70 4R AR F] 80 4EAL,
THNV DA S ] B 37 357 o P 2 4 3] P fili 22 35 far M B
NAC R PG T R . M T2
] K 5 AL 26 Hh DX E 11 £ B THNV G 2o 37 J8R UL 1y
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0 B A4% B R A 3t X AT, 0 7E i
e B A A R
SEERERSTCRMERS M., ERE, &5
HLAET 1988 AP VAR IS [ THNV 78 4R b X 5%
KFAT. P RAT R 60 J7 R HE M AT,
(1% 0 1 ol A 7 R R 14 i O™ R R LK
1994 4F A5 8 v oy B 0% 7, R B AL
TAE A BT UL 6 (0. mykiss) 8 Fh 37 HE 5% R
IHNV BET- 3T 100% . H4E E A GE THNV AT
JF AT THNV [ 5 & EZE D oA R
DX, A4 B T AL R AR 8K A 7k 1 P e
WX R SR WL THNV AT B4R 8 . A WL 8 wokiE
THNV 76 3% 8 74 3 b [X 52 % AT o
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THNV 2% g i B ( Salmonidae ) 12, i 1T
KL 8 ~ 14 Tk mF 15 CT— AR "
HOTHNV g 9k o8 H & 78 K K i &
(Oncorhynchus) 1 22 /% (B ZAE 8 & (Salmo ) (2115,
i J& ( Salvelinus) \Ja] )& ( Thymallus ) Y5 B K %08 o
Horp ,THNV LEFRFH KRG (0. keta) FIUT 6 v (1)
B IRt g T A X SR 2 THNV
) REURR A O A B A B, — A TR DL B
oy fh e DURE S o Bl i A et — RS R I IR
FEAR , T B8 N R 3 A9 & B 547 % Bergmann
AT THNV b IER AN [7 A 5 Rk 60 1 2 56 3
T, 0 556 THNV 35 0 0 85088 Bl 4 S5 5t 0 £ 0% 1Y)
IR . R4S THNV 9GS 320 % 9 7 £
AN (HAE H AR A THNV G R 5 RS R
JINUL 898 (AR KT 300 @) FARaE L R4,
DU 3t DX T 8 F2 4 X 1.5 3 8 4 8 (IR B 2
500 g) Mo AT — Rl DAA R A B LT 4 IR B 6
BB, BRI Il R R R A A% e, A R
9o AT FE T 8 8 IR AL, 4 O 60 5 M 3 A ol 7™
HAR . AT A ARG Ko AR N AT
U B 22 WL N TR g S 50 0 B A B N &2
RT-PCR I #f  Ho J5i o THNV I DUBE 85 5 2k
P “Mid-G” X0 73 BI v iE AT RGEK F 0, 4
BIRIZT BEARIE T IR JEH AL

1 MRSk

1.1 s

g R AR T 2014 4 5 SR IR T U 1| 48 #R UL
T B R A 3, gy fa AR B i 0.42 ~0.53 kg,
iS5 0.02 ~0.04 kg, fd B iT it S 5 T U 1| 4
BT HE AT 68 575 ) , BT 0.08 ~0. 12 kg, fif |
F R A (EPC) | B VLA™ A 53 it B0 5 1l 0 322 WK
i 4k (BHD) I B b st ik B A P HeoR A BR A 7
DNA i [mJig i 77 & . PCR-Mix reaction buffer I F
Y TRRAT IR W) s pMD-19T JiokE % 45 154 71
4 \TRIzol i 7 & . PrimeScript " RT X5 & 14 H K
HERAYLHARAA
1.2 BARBEAFREMALAREFYE

XoF 9 £ E AT E IR UL [R] B BB L AN
S5 AR AR H T S R B, T e
EQ UL €, Y Ba A% 2 5 TO IR 25 1, D £ 7 0k Jet
B IURE T BHI P Ay b ) 26 42 F, 28 °C 1H i 15 5%
48 h J5 WL A AR OIR DL .

SBOR f O IR VB LSBT A i S
AR E ,10% B9 R YRR IR Sy bR IE E B R A 3 1)
h HE e v P B E  J5 0t 22 R T %%
HC S A2 TF FRAHIC 5% o
1.3 ANIREXW

3 i SO B &)y £ R R0 TFIDE VE2H 2L, O
AR AR K LA 125 (M/V) 19 L B AE vk 1 2
3% ;4 CF LA 3 000.6 000 F1 9 000 r/min & YK
FEES L 10 min; BT 0.22 m 1Y 98 5 5 8
Ko K (e n s oy i 2 4, 4520 20 . S
T RTES 0.2 mL Y20 U5 SO, W B 13 2 0
5702 mL Jo e AR FER K o 5256 3 1] K I 4R AR
13 ~15 C EZME 2 il RIET-F
1.4 RESEESR

TR0 £ 3K BR S BT RS 4% 1010 BU A 5T 3R
Wo REHR3 WG ,4 CF,10 000 r/min 5.0 15
min, FIFREFLAE0.22 wm P8 I R BT
WAERN T EPC,15 CWLF 4 h J5 595 78 , 28 S5
£ 2% /N LT A 100 TU/mL XL M199 5 532 4k
FRR T 15 CHiFR [0 24 bR A AR KOs X
B FRAEFFR ARG R . TR A2 80% L) A i s
PS5 ORI HE T - 80 CIRAFA .

1.5 %= RT-PCR EE

(LR o IR = N AN (O & 9 7 7 N 7
(infectious pancreatic necrosis virus,IPNV) £ H Ifil
1 I 1fit %iE 9% 2% ( viral hemorrhagic septicemia virus,
VHSV) J& 3 Bl WL ity g% e oK 28 3l W) 10 9 3 L BE TR
BT H S R Williams %7 5 ik
BRI 3 R EER T (R 1) o G
A TR R A G .

Y SRR 1) )y £ RN TR T
HIVE A EE A AR 1 400 WL 5 7258 41 i K , 2 B TRIzol
R & UL B A P B B M0 RNA, &L RNA 2 I}
PrimeScript"™ RT &7 &1 W1 45 S 545 i cDNA J&
47 PCR B, ]2 WA %2 :12. 5 pl Mix-reaction
buffer, F T #3514 %& 0.5 pL (10 wmol/L), fil A
DNA #i#f 2 wL (10 ng/pL),9.5 pL ddH,0, PCR
Pya k.94 CHIAS P 4 min;94 CTZA54 1 min,55 C
1Bk 1 min,72 CZEf 1 min, 3t 30 MEFR ;72 T ZEAf
10 min, 1% HYBUIEBESEMS LIRS I PCR 974 7 ) £
K/ho PCR =% DNA glifb il G alifb ), 2% 1
AW TARA BR 2 W 2R AT Fe 50 I 5 o K I 7 45 2R A
GenBank |47 BLAST H X7,
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%1 RT-PCR #3514
Tab.1 Primers of RT-PCR for detection

9o B 51917 51 J BRI/ bp H iy A
virus primer sequence size target gene
PNV F:CCGCAACTTACTTGAGATCCATTATGC 206 FEAMER L
R:CGTCTGGTTCAGATTCCACCTGTAGTG major structural protein gene
HNV F.:GTTCAACTTCAACGCCAACAGG 371 A G ASE 1
R: TGAAGTACCCCACCCCGAGCATCC nucleocapsid gene
VHSYV F.CGGCCAGCTCAACTCAGGTGTCC 625 BE AN

R:CCAGGTCGGTCCTGATCCATTCTGTC

glycoprotein gene

1.6 BAEEAEARENFRREZZLXESN
“Mid-G” 3 [H (nt 686 — 988, 5 % ) 5l & 5t
5:U50401) J& — B K B2 303 bp 1y #8 73 HE R
P F A, 45 THNV /0 s desE ™ [E o
L5 R Mid-G” L X IHNV #3517 R 48
RESHTT . WIS B Kolodziejek 45
T3 A X R A M R 0 51, B
5|4 .5'-ACAACCGCAGCCGCTCTGTA-3', F i
5% .5 -CAGCGACCGTCATGCACATC-3", i ]
P34 Bt K/NH 673 bp, Hy 4 v Bt & < Mid-
G" W, ZglW LY TR B A .
RNA £ . cDNA 4 i fil PCR JZ 1 & % [F] 4
1% 1.5;PCR ¥ B 414 .94 CHiAE M 4 min;94 CAF
£ 1 min,60 CiE & 1 min,72 C4Ef# 1 min, 3t 40
AMEH ;72 CHEAF 10 min, PCR j=§))%: DNA 4lifk,

a ) -

WA G a5, He i Ve UL RH 5 3% #2 3] pMD19-T
& & 4k DHSo Bz 840 . 5555 24 h )5, ¥k
WA T T 4T TR P PCR i 28 BH M o B2 T K, 2
BUTORLRE A ) TR A BR A /) S AT P 50 5
Fi4f GenBank Ui 5% 1) THNV 32 = £k Bk L H A
FRANE E R G 8 [ H 781, >k ] DNA star 4K
114 SeqMan F 5 %) “ Mid-G” K& B IX #4722 591
FEXT ,MEGA 5.0 4P R B R EW .

2 HiR

2.1 BEARMAEFKRE
a3 A B R K (A 1-a, i Sk B
8 HLTT 3 H IR o €0 3 9 i, A 351 i ml L R
IS T L, R R, I A (D 1-b)
T 18 A 8 AT UL oE W R R R R R R

1 m&lERAEFE
a. i IR S R IR O 5 b i BRE MR T A R SRR W 45 LTI IR B R () 5 e AR f iR R R R
BEIEAS 5 d. 0T D H 3R o 6 8 v

Fig.1 Clinical signs of diseased fish

a. diseased fish showed darkening of the body and swollen abdomen; b. swim bladder and peritoneum generally exhibited petechiae, gastric

distention , enteritis; yellow mucoid fluid fecal casts in anal(inset) ; c. diseased fish showed darkening of the body and pale liver; d. yellow

mucoid fluid fecal casts from anus
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i JE T WF RS B (B T-c) BT IR ¥
FRAE (B 1-d) o WA KA AR I B 40, R
I s e 1 JEE I BRI HR S 3 4 R
2.2 HALAREBEURE

HAUR 2R R B Sk B A RN
SR E B AE R B A EE AR b R IR B
AN =g W 1 DY G 7 N T AN 7 S 1 D L o1
HLURFE (BIRR-1) 53k B 52 0 R T AR M IR AE (1A
FR-2) s B I b R A A P IR BE VR L B T )2
A IR E 1 8 R TR 40 e (PRI RR-3) 5 32
ARPE PRBE, I 20 M= 0 (P R4 ) | 40 A
IRFEIEIE B a1k B SR BB, I 6 JHF 40 B a2 o8 &
AL R (EIRR-5,6) .
2.3 AIR$ILE

S0 2 T 0 SRR 5 3 KRR LR R BRAE T T
SIS 5 R BBUET Ik 70% LM% 2
FET-HT5% , EERI N EMEIRT IS AR L fa
AR IR o X HR AL 43 A7 1 S (1B 2) 6

100

2 90
o5 80T A-AAkhekA
= 2 70 + Ackekek

£ 60 A
ﬁ% 50 | s - FHA
2 o 40t treatment group
BE 30} = KAl
Mé 20 L control group

= J;

Q

O—A—l—‘—H—I—I—I—I—I—I—I—I—I—I—I
012345678 9101112131415
TR ERE )/ d

day arter infection

2 HABBANIBEIBER
Fig.2 Results of artificial infection experiment with

the tissue suspension

2.4 RESBEF

g fa 2 21 51 DB T T B EPC 4t s, B A%
3R] DA RS Hh 0L g% B B A (Y A0 R AR K
(CPE) , 41 fitd B J23 52 4 e IR (161 3-a) , T % R 401
A EF (B 3-b)

3 EPC s
Fig.3 Cytopathic effect of EPCs

2.5 RT-PCR X

PEH A SR KR S I, N TR
JHF JUE 155 75 40 i % ) 5 RNA, RT-PCR 4 34 7= 4
25 1% B BEWEBE S LUk (18 4) , 00 F 24 371 bp 4t
] WL SEvE DNA 736 47, 5 THNV B /b
— 3, B R TG AR . KT A T
P45 5 GenBank HELFIA% 2 7 51 417 Blast Lt
Xt 85 B R % )7 F1 5 GenBank H IHNV i #%
A 50 R LR A R D DM ik 99. 9%
(B 7 5% 5745 : KJ421216 ) ,RT-PCR %5 5¢ 45 1
WoR AR KA, N TR g R 25 2
JfL & 3 2 THNV BH P
2.6 HAOMEAERTENSFR“Mid-G”EH
REXBENW

P50 I e 45 S R e B B O 3R B RN R

bp

2 000
1 000
750
—500

250

100

E 4 %= RT-PCR #&ill IHNV IPNV 5 VHSV
LOBAPEXT B 2. AAR R 4 f; 3. AARIR il 4. AT
e SRR AN ; M. DL2000 43 F 45 b i
Fig.4 Multiplex reverse transcriptase PCR assay for

simultaneous detection of IHNV ,IPNV and VHSV
1. negative control; 2. the young fish natural infected; 3. the
fingerling natural infected; 4. the fish artificial infected; 5.

diseased cells; M. DL2000 DNA ladder
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673 bp, 5 WY 3G K/ — 2 I Mid-G” 5L A
X3 I f%# | NCBI-GenBank 3k 15 5t [ % 5% 5
KM411979 . 5 b 14 #6) 2~ Mid-G ™ 5 A X 38 11
R RE WK, YZH140529 k50 Y1 75 25 4% 2R

60

93

98

1 86

51'RtGu01

64| 74

N—3JE T IRCFEN T (K S) o A P 7 B &
B2 3 I 20 B k5 AR o R e ] ok LA AR o g

LR R TR o

J|:ZYH140529,China,2014,KM41 1979

LQN131107,China,2013,KJ441079
HLJ-09,China,2009,7X649101
YN-13,China,2013,KF871192
g9/ XJ-13,China,2013,KF871191
6 GS-12,China,2012,KF871195
28— SD-12,China,2014,KF871193
Sn-1203,China,2012,KC660147
RtUi02,Korea,2002,AB288207
RtNag96,Japan, 1996, AB250932

ChYa07,Korea,2007,FJ230851

,Korea,2001,AB288206

,: G4,Japan,1992,AF244128
98 RtTochi86,Japan,1986,AB250934
41 FF030,USA,1991,DQ164099
RB-76,USA,1976,L40880

JRt

LWS-87,USA,1987,L40879
[SRCV,USA,1996,L40881
% Col-85,USA,1980,L40873 L

o C13,USA,2003,AY102271
88 75 HO-7,USA,1984,L40876
193-110,USA,1984,L40871 M
FN6433,France,2003,U331448

Dfr951-05,Germany,U676221 E
30! F73801,France,2004,U331445

E 5 IHNV“Mid-G"HEEXBHERE B #
o3 AL KB R 1 000 YR A AL TS B 1 B A5 BE T 40 LE L bR RO BE SR Wiz 5 R A= 0,005 1RE
Fig.5 Phylogenetic tree of nucleic acid sequence within the “Mid-G” gene from IHNV

The values at the forks indicate the percentage of trees in which this brouping occurred after bootstrapping the data( 1 000 replicates) ,the

scale bar shows the number of substitutions per site

3 e

THNV g e iy S 700 i D 4R 28 B0 A 14 (0 &
BOET R LT AN A B AN 7 B 2S00, 7
Jai o W A 2R R AR Bk B A, H
BWAEY. e E G, R 44
G R REEER O B R B K T R
i R G B9 5 2 B R I E R R LSk B
I UE 35 1 2 20 B R BT, LA J% Jig B R 0 R M
20 B SR B Granzow 45 iE K B % AT 7E
3 TR BB R A o AR R 3% G 191 S i A IR
YUK B 5 RN B R A — B, ki i
N T se B G740 89 .2 8 RT-PCR 9 L &%
“Mid-G” H:[H 2 55 %2 75 43 W IE 52 1 U I 1) 3 X T

5 7 47 F % B2 THNV . IRt 20, &
E THNV i 47 E 2L rp a4y i X, an 28 %
LU T AR bR AR AR E
THNV 75 3 [ P4 g X 5 % o 9 )11 49 S 3% 15 74 15
X R K IR0 KA, HA MR % K 3758 A
SRUEIR o I JLAE  MEZ RS 2 VL KR E 2
PN 0 Y HE A TS o 45 s DX AR FE 2 7K BT IR AL A K
R M K% K fa #2560k . THNV & ™ & fi 3
i B SR R, BOPE AR R, S HE DA . —
H IHNV 75 3% = 74 5 1 X )32 34T, Hah il 29
2l X SR A B R R . 22 R K 4 R AR
BER T AE A THNV Y 50 5] 137 75 [ 58 9% F1 48
P RS SR AN SR AT W, DT Sk 45
THNV 138
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THNV () 3 [ 43 78 5 i B S 300 10 AF o6 Pk 3 T
i) R A R L H AT THNV $ i 3 X
1§, =32 43>~ U (upper) , M (middle) , L (lower) ,E
(Europe ) 1 JRt( Japanese rainbow trout)5 f %k [A
SRR U ML R SR T A 3 R R
B, EEOR AALER 3 MBI S B R R A
FREZ R AN . FEW WX, HA 1971—
1982 4R ILAR 1 5 MR BERR IS JE T U JER AU, SR 1
1980—1996 4F R4 1 H A RIE B 1 A8 iy 5
RORCY . ARBFSEE S Mid-G” RSk T
W, YR 43 85 Bk R LAt o [ 43 25 A4k 35 0 TRt SR
LR R e T S E = 7 e N7 L
PR EL A A i e A% R [R) R , 5 HR [ THNV-Sn Bk
RGeS 7 45 B — 30, #E— {5 E THNV
Rl HAS AP EEE N, BLA, 45 SCEkid 2, 20
22 80 AFEACIL T | 28y T 0w #9836 37 43 B N H AR 5|
U 89 2 AR B e B THNC A g B A 2
Mo X IE AT JRE LB A THNV' S B g8 4 1
SH R AT R G & T o i 4 R & E
THNV & i H A5 A R b X, 4R f5 1 6
PG b XA

IHNV 52 B YL fif B} 1 28, 76 X SB B YL 2F &
o THNV 1) SR 25 3238 5 O FE £ sl /851, i A
TR — AN 2 B PRRE R, T A 0 7 1 4 B 4
W MK AT M X 4 A R 9
T B E T %, THNV J§ T RNA %5 #%, 1fi
RNA J5 8 H A AR 5 19 56 e 48 R TRe S
TR MR B BRI R R R AR
1.5 x10 77 Hge As iR/ T ML U SRS
THNV J R 4 114 B A~ 3 PR A7 05 28 28 1 g 4 5 80
R AU PR 2 . TR 3 PR R 35 6k 19
S 2 AR R T BORE MR BO R R SR IR A
eI, 53 Ah, H AR S f L4 TRe 5 4 A
TR ALE T LA B (PR 5T B KT 300 ) Y AT Y
K ARWEIE R BN 5y B B2 bk THNV )@
F IRt SL R, H AR B E S B AW B
FRAHAL , ) Bt 3 [ L 3 X (4 THNV 4355 #k 78 3t
oAt g T JRe LR, R, o] AR — 4 4
3% [ THNV AR e f8 2 H ARG A,

S 30k
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Isolation and identification of an infectious hematopoietic necrosis
virus isolate and phylogenetic analyses from Sichuan Province

YU Zehui, GENG Yi", WANG Kaiyu, ZHOU Yan, FAN Yulei,
DENG Mengling, CHEN Defang, OUYANG Ping, HUANG Xiaoli
(College of Veterinary Medicine ,Sichuan Agricultural University , Wenjiang 611130, China)

Abstract. In May 2014, a severe infectious disease occurred among the farmed rainbow trout( Oncorhynchus
mykiss) in Dujiangyan, Sichuan Province, associated with 40% and 80% mortality in juvenile fish and
fingerlings, respectively. Bacteriologic test, histological examination, pathogenicity tests, virus isolation,
multiple RT-PCR assay and phylogenetic analysis were performed to explore its causes and the epidemic
law. Principal symptoms included darkening of the body, distension of abdomen, yellow mucoid fluid fecal
casts from anus. Internally , hemorrhage occurred in the swim bladder and peritoneum, gastric distention and
enteritis were observed. Bacteriologic test was negative. Histopathologically, anterior kidney, kidney and
spleen showed degeneration and necrosis in the haematopoeitic tissue. Necrosis of the eosinophilic granular
cells( EGCs) in the intestinal wall was also observed. Hepatocytes also showed degeneration and necrosis
with some intracytoplasmic inclusions emerged in the hepatocyte. After filtration treatment, the spleen and
kidney homogenate was injected intraperitoneally into 20 healthy trouts, and the injected trouts displayed
similar clinical symptoms as the fish that was naturally infected. Trouts died acutely in the trial group with a
cumulative mortality rate 75% . The filtrated homogenate was also inoculated into the epithelioma papulosum
cyprini (EPC) cells, and the typical cytopathic effect was formed after three blind passages. Multiple RT-PCR
reaction of tissue homogenates from the fish naturally infected, the fish artificially infected and the infected
cells were performed, and the results showed all IHNV-positive. The sequenced amplification products shared
99.9% identity with that of IHNV nucleoprotein gene ( GenBank access number: KJ421216 ). Phylogenetic
analysis based on the “mid-G” sequences showed that the isolate was classified into Asian isolates,belonging
to the genogroup JRt. This is the first report of IHNV infection in cultured rainbow trout associated with mass
mortality in Southwestern China.

Key words: rainbow trout ( Oncorhynchus mykiss) ; THNV; histopathology; isolation and identification;
phylogenetic analysis
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JR kR PERIRBERE () 5 6. HT 200 B0 2% P b 8 0 W 1 (A Sk Ak )
Plate Histopathological lesions

1. the epithelial cell of renal tubule showed degeneration, necrosis and detachment( arrow ) , the kidey showed edema and necrosis in the
hematopoietic tissue( * ) ; 2. marked degeneration and necrosis showed in the head-kidney( * ) ; 3. epithelia mucosa of the gastrointestinal
tract underwent degeneration and necrosis( * ) ,necrosis of eosinophilic granular cells( inset) ; 4. spleen showed severe degeneration and
necrosis including macrophagus infiltration ( arrow ) ; 5. hepatocytes showed degeneration and necrosis, focal necrosis ( arrow ); 6

intracytoplasmic inclusions emerged in the hepatocyte ( arrow )
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