XEHS: 1000-0615(2020)09-1397-11

K= 224, 2020, 44(9): 1397-1407

;j(jé‘%g‘ﬁ T

JOURNAL OF FISHERIES OF CHINA ‘

Science Press

DOI: 10.11964/jfc.20190711875

)—:‘%%1§17 /\Fﬂgl ‘\l’%{iéﬁ,l7 ?ﬁ} /\17 #ﬁ |0 1 ﬂ)( %’/%17
HANWS, HEF, EFEH, &m*”
(L 9l K223 E ke, TN S#s 6111305
2. 091N R 2 S RN A= e, D)1 B#ER S 611130)
WE: I RERFRERRATHEE, TERHHTHL. REFAE. 2 FEPFEAN

BANTREER. £REF, BRHERLIANFHMIE. Fh. 25 KEBRERY L
. FRANE. FFIE. FREEBETH M. WKMFL, SaeRkdh. AL FENEE
T, BB L E M. RAKBE; BRERMMESR; BMEARZ AR, &
R G RAE, RFIER & B W R AR . i 4F w8 50 W2 B J8 JEAn ' JIE o 77 2 4 A0 KD
ﬁ%%%ﬁﬁ,%%ﬁMM%§Wﬁ~éﬁ%\%Mﬁ%%%hﬁ%ﬂ%%aﬁ%o
RKRAOFELTFETHARY, RANFELTFETEARN. 2ETTLEEL K
FURH(CYyHV) EAMBE A R EBR AR T ERR, EHEEaEL R ERGE. &
%V%% Mg e RGN, AAEMK. K. %%%,E%EA@% B 4
PR EHEM R M JE M & (epithelioma papulosum cyprinid cell line, EPC) #o i
%@MW%%?@Mmemw@Mmme,a%3ﬁF$A%%ﬁ§ ot fE R
HERMARGKFTATRES R, XRAHMEAE L 8 A R84 F Bk RER,
xRS IEY, SR EARITF N 80%. A PCR 77 ik Ab Wl CyHV-2 oy ff fie B 2k B Fr B,
FHETHMANMFRENLW . ARASREN I RENERBEEERTRAKE LN,
R B E CyHV-2(YZ-01) By Bl IR M % 99%. DL E L3 48 RS Y CyHV-2 £ & Fx %k
HomERWEEH,

KRR oy, wE L HELRE, HEKHE, HHHHE

hE DK S:S941.41

8 95 95 % 7 [ A (Cyprinid herpesvirus 1T,
CyHV-2), J& T J 95 )% 7 F+ (Alloherpesviridae) .
i 65 9 5 B J& (Cyprinivirus)!,
(Carassius auratus auratus). W (C. auratus) K HAF
f, SUCFRVEEEAT, AR E, TR

80%, 1992 4EFKZ M 1993 472, CyHV-2 Bt
WA T H A M s BB SR 0 4 A 4k R R
AT I 45 B R FE R AR 005 . SET-R 2 100%,
PRI T 3205 i 44 ok 4 Fa s I 2% B IRBEAE . L),

WS HER: 2019-07-11 f&E HER: 2019-10-22

iﬁk*l-ﬁlﬁ\ﬁg: A

CyHV-2 7 T 730 Bl N AL & i A7, Ak e 56 [
TR MRAN ., wE, fE . PEL. BKR
Ak E RN E R AE B ARGE T 4 £ B
R FE T IR 1 e 2= A . B
e, B HIKIR N 15~25 °C, 1 UL TE B I &
I R A T S B AR 0 b TG, KR
it 27 °C W FE T2 AR AR Y, BRI A W)
T A= 2H 41 (World Organization for Animal Health,
OIE) i ARt CyHV-2 N AR H 5%, [HIE A

FEENGIE : DU )14 B A e [N R BE s I H AR B D48 2R T B AR BT ST (172B0345)
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1398 KopE o R 44 45

ARANT R EL K L4 A 4 ) 92 g W 91

B 2012 4F 2, CyHV-2 BY1& A 45 & [ 45 3%
Hb DX 1 B0 % B 3 B TR K I R, AR
A CyHV-2 SR Y K (1 38, 1 7Y pe b DX
TS 2 Bl 960 92 o 205 1) R B R SR b IR
ARk, BEAE DU AR L RS fE R L R,
TEN B A R AT KRB WY K. AT
E LR B R R I BRI G, T BN X
JE 12 W A5 o A SEE 6 DU I BT SR A
SR R AT 96 DR A2 W RS B R BF T, 3l 0 I R
TR BRSSO TG o AR
W45 B, UE SR R IR CyH V-2, M
RIGHEL . AU B EMORE, REMIFRT
CyHV-2 X 4 4135 B i il i BB 45, M % I
(R B0 AL A 58 SR AL T S a4 o

1 MRS TTE

1.1 SCIe# R

R B 20 BB (IR K 20~25 em), SRR T
PO A o 5B IR A fa R 45 R (IR KK 10~14
cm), W B DU AR AL B 55 5 3 5 b p o 20 i
% (epithelioma papulosum cyprinid cell line, EPC)
R Sk 8 LA 40 M9 ZR (fathead minnow cell line,
FHM)(A S50 2 fR17);  M199/DMEM % 3 i ALl
A 1ML (FBS) H HyClone 23 7l 5 i /0 12 W 15 77
B (BHDW A b s R E R AR A\l ;. DNA
Marker, pMD-19T Jiz i i% 42 i 7| & #1 PCR-Mix
reaction buffer I B F A9 T2 (Ki#%) A RA A ;
DHSa JEA2 A5 20 i . 414036 P 21 DNA 2 )
& S 38 B BB B e DNA [R50 & 0 1 R AR
AARHE dE) A RA

1.2 FHRRHEARE

X WAL S AT B A, CER . BFIE .
IEFUE DR SR TR Bk R, R
JEBERE . TCRE AR, BUFFIE . DGNE R A )
AR T BHI M, 28 °C fHE % 3% 48 h J5 W4
AIXHEERK.

WCEE L BFAE OB BE . RONE ARG LA 2
10% A rh v B A i T e, ) [T I i A Ui 3k
T kA R R E Y S BEEAT R EE K, AR JE aE i
THORXT AT AL B, K A U T A AL
A H, BT 65°CHHIRA ', 2h )5 Xt4
LU TR, BEPRBE RS AT T IE R YD
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08 R T e b, BT R ST
Bk B ARG —H 40 (HE) Ze 0, JH P w) e
A, BEFJE 7RG B T W8 H A B AR It
HEAHIC 5% o HRGE 2t B O R 4 20 1 2.5% )8 —
P I3 30 [ A, W PR ER 2% vh R (PBS) E kS, M
1% HFR 22, AN [R) ke BB BE 1 S B 18U K
WA e 5, WD) A, Rt T,
W B BT LR R D St o EAh, SRAEEE
JELAE . B AR 0 S A T80 °C, T af
OB R S 4140 DNA $2 1L,

1.3 WmESBEERF

AR R0 B 20, TR A R BT RS
FH K QR 2 $5 2% vh W (DPBS) % 1 2 10 L 3] il i
LS, AT 8 R 08 2 (1000 IU/mL),
K FREE 3 AT 4 °C Z& 144 F 12 000 t/min B L
20 min, WA LIERRE R, FH 0.22 pm B TC A
U 5 U S A B 25 om® 14 4 6 B T2 40 ML 14 4
MR FEMP, 25°C FTHHE hEFHHWFER,
I EE R 5 FR W (5 2% FBS, 1% XH1) SmL,
BT 25 CRi AT R

1.4 AT Reescig

5 HR g S0 68 R B IR 2H 20, FH DPBS il £% 41
AU, AT HER R (1000 [U/mL),
RE R 3G, 4°CF 12 000 r/min & > 20
min, Y& FIEB, 022 um B 0T i B 8 it
U8, 20 °CIRAE. BrgRME R 7d)5, BEHLPE
5 R, 4 DNA 517 PCR &, 45
7R CyHV-2 N B B 5 5 ) 4y 40 2 i Bt
Sr 2, W20, SLEd BRI 0.2
mL AL L5, X IR AR ST 0.2 mL (96
PR AR R ER K, SIS ) K TR I AE 23~25 °C, 4
KMEL 2 K, ELEMELADH, IE#ET- L
il BEBET k.

15 PCRYEZE

W5 SR B ) EE I ZEL 2 (o LD R A
FH PBS HF B il s 2H 25030 I, i Rt /40 2 /40
L 5 PRI 2 B B & R AR BB 15 28 17 & DNA
FIHEEC, —20 °C 1177

CyHV-2 F¢ 5 ¥ 51 ¥ 2 I Waltzek 55 1) J7
B IR B TAY TR () R ARA
AR, TP CyHV-2 H A 1Y w5 AR 5T A B i
T il 3L R (Hel)(5% 1) ] MK & . 12.5 uL Mix-

HHE K 7% 23240 sponsored by China Society of Fisheries
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9 1] JEBRAE, A DU Hb X R A AT 5 5 7 T Y 1% S R B2 F 5 1399

Fz 1 PCR#&MS
Tab.1 Primers of PCR for detection

ElEY 731 (5'-3") Ji BCR/Nbp H 2 A o
primers sequence size target gene accession no.
CyHV-2-Hel(F) GGACTTGCGAAGAGTTTGATTTCTAC 366 fiR iEREHER]  helicase gene AY939867

CyHV2-Hel(R) CCATAGTCACCATCGTCTCATC

reaction buffer, [ & #5194 1 uL(10 pmol/L),
DNA 47 1 uL(10 ng/uL), 9.5 uL ddH,0, BHM:XT
FE AR ddH,O £ 55 . PCR U4 & . 95 °C
A 5 min; 94 °C Z5YE 1 min, 60 °C B2k 1 min,
72 °C ZE 1 1 min, 3£ 35 HE R ; 72 °C & S i
10 min, 1% 1) B A 56 I H Uk K DU PCR 4™ 34 7
Y. PCR =¥4 DNA gifbik 7 &alifb)s, %4E
TAEY TR (R Bty A BRZA ®/ RT3 51 5
B0 45 B AE GenBank I 147 BLAST %),

1.6 Hel ZEREMNFRFRGZLE T

4 “PCR % 5E &R 43 1 (1) PCR ;¥ i 2:f - 3
B IR B 56 ik DNA [RLICGER) & alifb e, % 3
pMDI19-T 4k I, %54k %] DHSa B2 2540 i,
37 °C i i i % 45 7% J5 Pk B AN B 95 E AT TR R
PCR i 3% PH M s B T AR, SR IUTURLGR A T A W)
TR () Bty A RS JHEAT 7 5000 o AR 46
GenBank I 57 i A [7] CyHV-2 % ¥k i Hel 3£ )5
G, {4 ] DNAstar 4= 9 2% 5/} Megalign J7 #5417
P A0 RE 40T, I 5 MEGA 6 34, (i F 41
PR 3R G AU AT 5 A5 R 5 BT

2 HEiH

2.1 E2REIAIEK R ELFRIEZ N E

RO I PR B 0 Sk o BRI L IR
KB BHAR, WEARMAR .. KL E
B8 R i R A o ] L DL A SODR I,
2z i . AL M RBRA MBS BFAE . B
IR T R A A [ R 4 S o B b s B
AR (BIRR 1) B 3 22 [ @ H R R W4
FIAHTE, BHIH 28 °C 1537, AR B 2407 .

HEURB M B, 2SR BRI
RUSRSE, 68 . MBI B R A2 Lo WA o i R R
FIAIT b R AR . T FIIRAE (FRR IT-1),
FH A A B8 /N BR LG R, K AR i
{8, B o 0 0 B A0 A Gt I S Ak
(EIRR T0-2)5 BEUAE W] UL ™ E A SR I8 PEIRAE, 2

[ 7K 2 22 2 T 6 sponsored by China Society of Fisheries

RN FERIRFELE (IR T1-3), il 46 i S 58
MR, A RE Y LR AR AN R AT, R E
20 M B O S e e S 2 AL (BT TT-4)5 5
JE 2 BUOA JRy AR R AR A, /NVE b B AR IR
FETTEL, AMMUAZIEOR . 4. RER, =il E
(EIRR T-5), R RAEAMMRNE, B /NERTE 40
YK (FR TT-6); JHFE 32 2 B ™ H 1 25 A
P, W AMIATE, HAES BRI (K 1T-7);
O OUA B2 ol B8 RAE B, HE B/ B ) S A 240 Jif
=i (E i 1-8).

22 BHREFENE

75 555 FRL 0L 2% B G0 R B PR AR AE A FROR
FIEASMIREERL T, 435 DNA RN . K
T, SLDARGT R AR A e BT (BRI -1),
W EE A% AR K 55~110 nm; 25 K FEWG 5 AR N
120~170 nm; S0 AKX 7605 8 HAZ A 120~170 nmy;
A A5 AR B AR N 170~210 nm, CyHV-2 f
3 A B A B ORI A AR T A
FLA 3% JR A A2 75 R DU K o 43 A1 7 48 i 5
(R T-2, 3), B CyHV-2 27 4 A% b 52
S T R 20 25 O A 20 B b AR AR SR, AR G
PN R G B Y R A S, A
MR AR ST 2, TE A0 R AUE DNA,
g 106 B P9 A% o 38 ok o A A e 2R 1 A0 R A Y
W zs e, BL 9% 5 DNA IE R iE A K58
W, 2% DNA HJE A 25 K58 5 28 N 900 AR5 o
S AR 5 T A A% B LA 2E G O AT 0 B
BCHENR, HEABN AN BT (8] 1), BT W
SR, MRS E & A T B 0 AN 4 A
AR TR v g B AT 6 ) A A HE R e S AR
NGAL (BT -2); Zeobn iR b B ik . i 2,
FE R ARV A T O (BRI -3)0 O o 48 A
W, BUa gk, JREAZ R, I
R B 7 R (FURIV 1), 402 (AR i i
U TR RL , AT UL B P 9 B URE (BTRIIV -2)

23 FRENSBSER
P BB WA T EPC & FHM 4l )5 , &
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1400 Ko R 44 &

Elhy | BmEIEYIE R
Lo 2. BT 0 f e A i ol mORD HE i B, I -1 2 A W B OROAAE, 12 REEH U, ARSmk A 3. B mMIER e, 2AN
ST, 3-1 B MERPOR, AT AT, 320 BRI, A AN (R EE A e o, Y T R R 2, 3-3. R A R R R AN AR )
HH ML A
Plate [ Clinical pathological changes in infected C. auratus
1,2. blutene chloaide on the surface and belly of infected C. auratus, 1-1. gill has obvious haemorrhage and necrosis, 1-2. caudal fin has haemorrhage and
albescent; 3. the anatomical observation shows haemorrhage from multiple tissues and organs, 3-1. kidney has swelling and haemorrhage, 3-2. liver and

spleen swelling and haemorrhage, severe haemorrhage on the mesenterium, 3-3. there are a lot of blutene chloaide on the swimming bladder

Elh I BREINERRFENR (HE &)
1o 2. SE/N R b R A K . s, BB A G (M), KEMEMERE (—), MMM TR A A FE (k) 3. 48
JESRZE ™ i, AR 2 KNS IR FEAL (k) — BB h B t BA Ak (), I BE M T AL 4R IR 5E (A): 5. 6. B HER B R AL
PEIRGE, /NG B ANRIAIE I (k) BANERBAME Y K (—), KEREMBPRIE (A), MEZREOTEIBEME () 7. S
DL EA WA, RSN (—); 8 LALERMME, AR EAMRITE (%), RZ G GIE%L (—)
Plate [l Histopathology of CyHV-2 infected C. auratus (H.E stain)

1, 2. Branchial epithelial cells show swelling and sloughing, marginal chromatin (A ), a large number of lymphocytes infiltration (—), synechiae of mul-

tiple adjacent gill lamellae (%); 3, 4. severe necrosis of spleen, there are lots of focus of necrosis (%), splenocytes had marginal chromatin (—), fibro-
blast necrosis of spleen ellipsoid (A); 5, 6. kidney shows focal necrosis, renal tubular epithelial cell necrosis (%), dilatation of glomerulus capillaries
(—), inflammatory corpuscle infiltration (A ), marginal chromatin (0); 7. liver is characterized by severe vacuolar degeneration (—); 8. myocardium had

inflammatory cell infiltration (%) and marginal chromatin (—)
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934 JERRAE, AF: DUJ b DX SR AE A AR 2 5 T 1T R 0 4 5 R B T 1401

ElhR I B A% A 4R LR E T BB SR 5%
LA B AR, ARG RGN, BNA REARFEN SRR EER T 2. 3. doRik ik, WIRZEWIR, R F B (),
B AR B URL (K); 4. DO AR B3R T N R, M. &Rk, TIH
Plate I[II Electron micrograph of CyHV-2 in the spleen from infected C. auratus

1. denaturation of the nucleus, marginalization of nuclear chromatin, a large number of virus particles of different periods in the nucleus; 2, 3. mitochon-

drial swelling, rupture and necrosis of mitochondrial crista, viruses pass through nuclear membranes (—) and become mature viral particles (%); 4. four

viral particles in different periods; N. nucleus, M. mitochondria, the same below

I T
Herpesvirus
\ mRNA HEA
Gl ET ]];II\\]I: early proteins
Vo v\ RS
)5t
cytoplasm 0"
mRNA

S o
oo

o MEA

‘o0 late proteins

El1 EpmssEffERIEEXE
Fig. 1 Schematic diagram of Herpesvirus replication and assembly process
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1402 Ko

44 %

ElhR IV BmEE A AR E T R R R
LR R, gL g, AR BB (—), 2. Lok, UEIRZERTRL, 405 Hh L 52 B B B 1 0RL (—)
Plate [V Electron micrograph of CyHV-2 in the kidney from infected C. auratus

1. nuclear fragmentation; nuclear chromatin marginalization; there are a large number of inmature virus particles in the cells (—), 2. mitochondria swell-

ing, mitochondrial cristae has rupture and necrosis, mature virus particles observed in the cytoplasm (—)

S 3k, T RANAE, B FHM fI EPC 41
M9 2% CyHV-2 B YL A%

24 AT RIS

AN TIRGL SR 25 B R, 8V I i 5
I 2H SRS 2 RIF Uit B R AE R, 56 4 R 8L
BETS, 558 KKWAUT:, HLg 1 MHE, Biiit
25K 80% X IR MEIRIIE R, TosET™ (51 2)0

100 ¢
80 |
60 |
40 |
40 |

0

- 5554 experimental group
— X HEZH control group

RHIETZ/%

cumulative mortality rate

0246 81012141618202224262830
YIRS

days post-inoculation

2 AIRRRESIWEER

Fig. 2 Results of artificial infection experiment
25 PCR¥ZE

PR [ SR B ) Ko N TR I 1 A ) %) 8,
JHFWE . DGR R E OB AT K e, A
DNA, FIHFESM5 i1 PCRY HE, W&
1% BE AR W EE B LUK e, RT IR/ hy 366 bp 4
S, SR E & K/h—2 (1 3).
B b1 H 0 R Beak Ak TR TR (L) By
A BR 2 w90 I i i NCBI 3 % 8 17 Blast H
Xf, PRI, ZWFEF S5 GenBank 1 CyHV-
2(YZ-01 ¥k) 1) Hel F K [R1JE4: 4 99%.
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26 Hel EEZEMNFREERRGELE D

F o AR B H WP 5% 24 TAY T/
(i) By A BR A |l 5, 75 E g R
NCBI-GenBank, % 5% 5 5 MK913427, 7 NCBI
B PR R CyHV-2 AN [RIBR B Hel F£ R R B ¥
5, LK CyHV-1H1 CyHV-3 BAH T35, FIH
BT ER G AN . REH PSR W
~, BEFSN(Z2YI-11) SARKE CyHV-2 Fh—K
(GENE

3 iR

AR YR 1 o S I DRCRE AR 5 5 i 4 1Y
R, EEEH AR EE &
WOAR . R EE R ik 1, MR R AR 22 7 AN [
FE Y I o AR S AT UL IE R A o R
Ji R s A SRy B ASCIR B I, AR R
A MK o 22 B o 2 3 B Ry 8 22 D 1
AEASE . SRBE, FAARAYEE/N A B LA
B EA R AR SE R S, B /INVE T R A i SR A
JEEE L E/NER B AT AT B T
TR PEIRSE . PCR KGN CyHV-2 [ Hel A
FB, YO AR U RN S5l s X
WY Hel BT HN AT RBE R E ot o, H
5 CyHV-2 A [R5 o I T S5k A 0 g 21
SUSTH BY gE FRA ,  H 3AH [ 9 I R A IR T 1
B 80% Y RAFE T o i & DA b 5256 25 S ] DA
B 5 I YR 9 2 & B9 )5 CyHV-2,

CyHV-2 1E hy 4 fa 1 1ML %% B 3K 50 E (199 i
H A 1992 4E7E H A 1 Uk o 4 8 Ji5 i 1 i 7 e 5t

W E K= 2 32 /) sponsored by China Society of Fisheries
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9H JEIRRAE, AF: DU DX R AE A ATR 2 o T T R A S 0 B B AT Y 1403

M 1 2 3 4 5

bp

1000
700

500
400
300

200

366 bp

100

(@

M 1 2 3 4 5 6 7

366 bp

(b)

&3 ZfHH CyHV-2 PCR ¥ 1
(a) HU B AE & PCR A1, M. DNA Marker 1000, 1. ¥ #4518, 2. BH 1 % B8, 3~5 364G OB IR A s (b) A /KL S 06 A ¥ K PCR ¥4,
M. DNA Marker 1000, 1. BITERF IR, 2~3. fE3GBIREA, 4~7. BS0 Bk A0 T 4 A

Fig. 3 Detection of CyHV-2 by PCR

(a) PCR detection of diseased C. auratus, M. DNA Marker 1000, 1. negative control, 2. positive control, 3-5. infected C. auratus for inspection; (b) PCR

amplification of samples taken by artificial infection, M. DNA Marker 1000, 1. negative control, 2-3. surviving C. auratus, 4-7. moribund or died C.

auratus

CyHV-2 AMS-3 (LC202019.1)
CYHV-2 SaT-1 (LC202016.1)
CYHV-2 JS2012 (KC245087.1)
CyHV-2 YC110907 (JQO67603.1)
CYHV-2 H.Fuda (EU349287.1)
CyHV-3 KHV-I (DQ177346.1)
W{Cva-a TUMSTI (AP008984.1)
CyHV-3 KHV-U (DQ657948.1)
CyHV-1 NG-J1 (JQ815363.1)

‘*CyHV-Z ZYI-11 (MK913427)

100

0.05

E 4 E-TF CyHV-2 DNA fRIEEBE E#R 5 F5 E IR 14
HRGHNL T

Fig. 4 Phylogenetic analysis of isolation CyHV-2 with
other Cyprinivirus strains based on Hel gene partial

sequence homologues

0 Bl N TR ATAEHE R, 2009 4F VT 9544 5% il A Ik
PRSI ¢ F B IR R, R T 2011—2012 4F
BN FAT . Xu S V52 X — 5K 2 h
CyHV-2 &L 5| . Wang Z5U9 7E 2012 4F 4R 1A T
CyHV-2 JBYL FH IR (C. auratus gibelio) R 1,
TR B G kR 4 v L AR S b DXt 3 5 G Y R
HARENE T A, FR A IS AR T R
ik 100%. FffE7EdEST . B, ML TIPS . L
I 55 22 b 57 B 4 0 By A P Rl 224G T 2 CyH V-
2072001 DY e b DX G TR YL CyH V-2 & I 1
KRBT M HGE R D, AR = W T 2016
AF DU 1] B AR S 77 5 5 ) 5 R 8 b R 0 #1) CyH V-2
(R YL Y T R W ST EI2 T 2018 4F 10 A Uil
DT M X 35 FE R RS BE T 1 SR CyH V-2,

o B 7K 77 % 22 F 4 sponsored by China Society of Fisheries

< B B A5 V4 P DX D 1 kTR R RR B ARk
i1 CyHV-2 B 432 M7 NI i & B 2R A% AP
b DX R A AR R AR A, B N A
XF CyHV-2 i W K2 B 6 o

YU ELEE o, LB R S
WEE AT, HAALME TEXRN A2
P B AN [R) A8 B 1) A& RE VL o Ding 458 3 12 26
JEANE 2% 22 1) J7 2% L B G W00 4 2 v 1 o AR, R
L e KOG B IR 6 B EIRSE AL, B
IR 1O SO 2% 45 SR 5 A TF 9 A 20 L U0 % 45
SR . B2 U B 43 A 4R T 7R IR R A L
TR, HEDN 7 AR 0 0 6 22 UE A ik Of7E
L R I ONITTI = W Y s e O R 5157 N
WA — 2 T R E R M BUR LS, 55
581 £ 5 dEAE 6L A HAEH . B2 A
o P05 B 2t T RE U CyH V-2 RE 2 8 22 B¢
RN K AT 4G, X R 7 S RB AR 4F b A o
I6 955 95 B9 1 49 SRR R . HR Costes¥E
WFFERW, 5 CyHV-2 i [F)J% 7 8 1Y 855 92 0 75
3 B (CyHV-3) A] LU o Jz ik i# A #] (Cyprinus car-
pio) K PY, 17 Tto 45 P4 138 28 12 1 & CyHV-2 1)
I B TR R T R 4 A, X F CyHV-
2 R R AR T i — 2 B . GoodwinE:™ i@
I S 5 E B PCR G I 1) 50 B 1 98 2
P OLE S, Tto &80 Al w1 XU 38 5 PCR A il 2]

https://www.china-fishery.cn
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1404 KopE o R 44 %

AN TG 28 d J5, FET- fa R 41 20 2 fig e I 5]
CyHV-2, {HAEHE i HRefe B e A 8] CyHV-2,
G AHIF 5 1) 21 200 B 8% % H e LK R B
B I R o A8 A ™ B A A 2 HL B A K e
K, HEDNE IR CyHV-2 I FEE, R
PRAH TR CyHV-2 YL al 5& . Bbsh,
BEWLGE K I CyHV-2 9 1 kL 3 BEAFTE T 20 i #%
I ON s S B S 7/ 37 L= A N (B2 TR N
AR AN [V BE G 4, T BE A e B R R 4
B 7, i B AR E KR I S
Y AR AL T B B IR, BT R
it

Jung 55 P FRUO 10 A RLNE L B R 250 3K
i uE 5 A R FHM, EPC, % AR P 55 40 i &
(tilapia ovary cell line,TO-2), WT filf A= 5 Jit 41 fifd 5
(rainbow trout gonad cell line, RTG-2). i if Jifs 21 fifd
(chinook salmon embryo cell, CHSE-214) Fil fi& 5 4
e (eelkidney cell, EK-1) I, H 45 EPC il FHM H
LT WY S A s R A, AE R ) A AR B A
4R EBEU AR SRR R A 25 SR R R
F) pp 5 2 AN 0 &R (koi-fin cell line, KF), W% %]
B 4 1) 240 P o A2 &%, {HA A A EPC. FHM Al
KF 4§l 5 43 25 9% 85 K 51 & CPE iy fig i 1 2%,
ABEFE il ] EPC J2 FHM X% 2 E4T 00 85, 1E
B AL 3 ARG AR B L AR R, X 5 = i A B
FEERME . F—BUESE T EPC K FHM 41 il &
ANiEHF CyHV-2 RSN IR . B TSI HE S
Sy 85 CyHV-2 A & , 2R 85 4% A Tto 55 5% 1L,
U5y 85 7 4 40 ) B8 4 I8 R (goldfish-fin cell line,
GFF), JF#idT TAEAREE T, HeMhis 3 08 W5 1
P CPE JiRERE 1R, LAk, SRTF (standard ryukin
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Identification and pathological study of Cyprinid herpesvirus II in Sichuan

ZHOU Yaojia', TIANSilu', XU Jiaxue', LIYingi', YANG Yue', GENGYi',
HUANG Xiaoli’>, CHEN Defang’, WANG Kaiyu', OUYANG Ping "

(1. College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, China;
2. College of Animal Science and Technology, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: In October 2018, crucian carp (Carassius auratus) in a farm located in Zigong, Sichuan Province,
developed a communicable disease with a mortality rate of 80%. In order to explore the cause of this disease, sick
fish were subjected to necropsy, pathological observation, molecular biological examination and artificial infec-
tion test. The clinical manifestations of diseased fish included leaving the shoal of fish to swim alone; staying on
the water surface; bodies blackened and body surface had haemorrhages. The necropsy showed haemorrhage,
swelling and necrosis of organs such as gills, liver and kidney; swimming bladder had a lot of blutene chloaide.
Histopathological changes showed that the respiratory epithelial cells of gill were swollen, necrosis and sloughting.
The kidneys showed focal necrosis. The spleen tissue was extensively degenerated and necrotic, and the hema-
topoietic system collapsed. Vacuolar degeneration and necrosis occurred in the liver. Transmission electron micro-
scopy showed that there were four different sizes of virus particles in the spleen and kidney, which were virus
DNA core, empty viral capsid, solid capsid and enveloped mature virions. It can be seen that immature virions are
present in the nucleus, and mature virions are present in the cytoplasm. Cyprinid herpesvirus II (CyHV-2) com-
pleted nucleic acid replication and nucleocapsid assembly in the nucleus, and the envelope protein was obtained
after transmembrane membrane. After filtering the diseased fish tissue homogenate, it was inoculated into EPC and
FHM cell lines, and there was no cytopathic effect after 3 generations of blind transmission. The helicase gene
fragment of CyHV-2 was amplified by PCR, and a positive band appeared. The artificial infection test was carried
out by intraperitoneal injection of tissue homogenate. The test group showed the same clinical symptoms as the
natural infection fish and the control group was normal. The cumulative mortality rate of the test group was 80%.
Phylogenetic analysis of helicase gene by the neighbor-joining method revealed that the homology with CyHV-2
(YZ-01) was 99%. The results demonstrated that CyHV-2 contributed to this disease outbreak.
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