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(1. 75 B re Rl 7 SHEARESR E R LR = el A s 5 Y il A ae i i =
PN A T F K FRIE F B E A SRR 5 S K IR AT S AR ) R T R R
266071; 2. BiBEHERYE  LiE 201306)

KRR T BE S A BT T B

HE Xt ¥/ 25 M a7 3 & (Viral covert mortality disease, VCMD)J& i fir 5t % W 41 % % (Covert

mortality nodavirus, CMNV) 5| #2 ty — F 37 & &k, Y045 KA o E xTEF SR g v 38 % 7 7™ & 09 Z 5740
Ko NIFEIMITME R LG T CMNV 0y 8K ML, RFRELFRES — MK E VCMD L
43 %t 4T (Litopenaeus vannamel ) 7% 78 77 HE K 28 o 5k 5 7 2 4 &) # (Carassius auratus) B &, &t 18
MR E CMNV WIFRHEATT RAHT. #HEFKEXPCR RMERL &, @& 508 RNA &Y
B 5 WA /N —F B9 CMNV RNA (R #i B9 RNA R A8 B AR B B, 4 480% 3 Fn R L4 X 7
Er, a2 a 8=t TE, NEERARfF —_2RBNaMZESEAL, QALEIH
R VR SRR R R B AR A, RO LA R R B T Lk % CMNV 4 £ X5, &4tw
TFERMERNE~, @a s LaE2A8=8b, CNHALFRRTE, CMNV 7= Fk b4
TR AR, AFREHA, CMNV EHRFH T GHERDARER, RETITRE
MEHOKRSWE EME, FRREALVENFERG, FHMETR, CMNV & EH & X

Hkka kO ERSERE,

XK 4] i = MM LR (VCMD); fir 5t B H AT i % (CMNV); B AR S FEK; # &
FESHES S945.1 XEARIEEE A XEHES 2095-9869(2019)02-0025-08

Xt W S 95 (Covert mortality disease, CMD)J&iT
AF S ™ o fe F v [ ORE R 3R 5 b 0 — R K 9 e
(FFKIE, 2004; JB4E, 2004; #aEiE%, 2009; Zhang
etal, 2014), 2003 4FEE LAY, MR, ) IS
T 95 Wb E S (9 FLAK T X (Litopenaeus vannamei)

ML CMBE” I, 2008~2009 %R T ER T £
AT Y FRIE LA X UF o R R 2, 2010 4R S5 I
WAL ZR . 76 AR A5 H(Zhang et al, 2017).
J g Xt U 3 A MR AOK X RS2 AE T, AN S Bl UL gE
2, P, BEFRA “HIFERS T B CFERSEE " (F4E, 2004;
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WA HESE 2009; Zhang et al, 2014), HEMAFR I L
JFRIRER (AR L 2548, == B, B REIEEFER,
AR 22 i i 348 v U A R 15 LRI AS 38 B B R0 38  H o BR
T URAE K IR 45 (28 °C LA )R, BET-H T e, Rt
FET-3 ] ik 80%(Zhang et al, 2014),

Zhang %5 (2014)BF5EIESE, CMD JZ&H “fir SLEF H
9% 8 (Covert mortality nodavirus, CMNV)” 5|{HY
— PR R TR . A T U IR (0 IR AE AR AE
CMD X % A B P T JE 9 (Viral covert mortality
disease, VCMD)., CMNV J& THF HAHREER} o BF H A
7 J8(Nodaviridae, Alphanodavirus), J&—#H#isE RNA
WRRE, JREERL T NERIE (A R), JCEEE, AR
JEE R B B O Al A S TR AR 20N 32 nme CMNV
TR SRR, AT AR DA SR I GE

X} 2013~2015 4 7EH B 11 BT 145 R
B AR B & R 2 & F R B 43 F TRA TR 2 R 5T
W, FREFLANEXTER . o E B X R (Fenneropenaeus
chinensis), H ZA<FEXS R (Penaeus japonicus). B %
#F (Penaeus monodon) 1 % [C VA #F (Macrobrachium
rosenbergii) 4 Al A F] CMNV FHYE, Hidr, HA
XTHRF) CMNV BHERS 2 53k 60%, [ BT IRl
B ICTRER A A H 351K, 4300 R 22% 11 24%; 2013,
2014 1 2015 4FEESLEY CMNV FHMEAS H 2R 551
45.9%. 27.9%H120.9%; K HILT . WAL, KB,
ARULT . WL, AR TR T VE IR R A R 2R A
AR E] CMNV FEPE, Hop, DU AR RN R Y
K R A w3k 52.6%F1 50.8%, AL T, KL HY
HORS R A, M 10%H1 9.9%; CMNV RS Hi R 3
AL RS TR AR AR L B 5 (Zhang et al,
2017), 2015 4F, ARCEELER AME . JERZ/RKH
S5 VU A R R SR BERTERAE S R CMINV, 2016 4,
Thitamadee % (2016)F] &3 RT-PCR I H R 7E 2
] 24 Ml & X AR S I B CMINV, - HLRGE HRAR
Pooljun %5 (2016)WF5¢ & 3., % [ B 77 4 il % ML i
X UF FR5E B VEMD MR CMNV FBE:AG HE R 43 510
30.4%F1 37.7%., CMNV 7E4ER 32 52X iR 72 78 1 [X A%
IO AR ZE b b e

2017 4 8 H AR My — A5 583 1) JLYN Xt R
BEf VCMD, AL EAEIZFRMG N E N RE T
K gpa Xt MR RN RiE s AR &, TRt 3R A S HE K 5
B} 4 (Bl 1 (Carassius auratus)Zs R 5 1T T R 4
B RAT o T AEYF T A R s, BIRXTIR . 5%
B IE LA AR Wy B £ A A S I CMINY FHPE

ARG R 13 5% X PCR(RT-nPCR), 4141
B2 SR 4238 S B T MR (TEM)FE R,
AT T B AL LZH 2 CMNV BIFELE . L

BLL K CMNV e fa fr S 307 i AL, LI
A6 B IAZ B0 R B CMNV TR, BHRN
CMNV e F .

1 #MRE5FE
1.1 HmxE

il f R SR T I AR D — FR A S I HE K SR
KNy 8~10 cm, HUEEAKAMALC AL, KA
LU Y5 1 K3 6y, 43001 2 T RNA Later [
TR | 4% 2 5 B [ 58 W [FL ) 7712 0L Chen 4§
(2014)] A 3G 1% [ 72 W [BC il 5 72 W, Graham 5§
(2007, I FIRLm T . A212= RS
K517 o DRATHE 4% 2 RH B ROFE T 82 24 h )5,
R E] 70% LB I AT

1.2 ZHZ A RNA 2R

30 mg @PfELO ML ZHEZLE T 500 ul TRIzol
. FIHSI A1 8RR LR B e 2 0%, AR s, 4k
RNA it $2 B0t & (7 28 52) BT, SR I 29U
s RNA, ffa, HBHE S YEEE T NanoDrop
2000 (Thermo Fisher Scientific, 3% [ )il % fr il &
RNA (Y B2 FA R

1.3 FEEFERX PCRRT-nPCR)# 7

BT pl (100 ng/ul)fffr 20205 RNA, fiITA 1 pl
10 mmol/L ) Noda-R1 5| ¥1[5| 917515 W Zhang %
(2014)1F1 4 ul JC RNA FE/KJE, 1821, 70°CHiAEdE
5 min, 7KiH 2 min, RJ5, MKIKINA 2 pl 5xM-MLV
TEHE SERGZE P . 0.5 pl ANTP (10 mmol/L), 0.25 pl
RNA 0] 551(40 U/ul). 0.5 pl M-MLV 3 5% 5t
(200 U/ul)F1 0.75 ul JC RNA F/KJ5, RS, 42°Cuikk
S 1h, 70°CZ8E 5 min, B3RS cDNA #ik .

i I8 Zhang %5 (2014) 438 19 /7 15647 RT-nPCR )
5 — 4P N ; RT-nPCR %8 4 PCR KA
TaKaRa Premix Tag™ (Ex Tagq™ 2.0)#47, 25 pl LI
KZ . 12,5 pl HRE Taq, 1 pl iE[65]#(Noda-F1:
5'-AAATACGGCGATGACG-3', 10 umol/L), 1 pl JZ[i]
5] ¥ (Noda-R2: 5-GGCGGTGAGATGGATTTT-3',
10 pmol/L), 1 ul 55—# RT-PCR F=4##1 9.5 ul ddH,0.
55 PCR VAR : 94 CTZAE: 3 min; 94°C7%
£ 30s, 52°CiEk 30s fil 72°CHEfH 50 s, Ft 35 M
Wy 72°CHEAH 5 min, L A PCR Y4, AlfH5]
CMNV H{k#ii RNA A RNA %4 B 5 K (RARp)
(GenBank % 35 KM112247) K FE 4 207 bp AYY 1
774 o RT-nPCR Al ik A% v, [ By BH P % R, BRI



%2 E oSS W g SRR AR AL B B R T (CMNV) AT BT 27

X BE RNA HEA7 300 55 S5 FeE — 48 I 58 — % PCR 974,
1.4 HARREZHH

K JH Bell %:(1988)H1 Lightner(1996)4R & i 75 ¥,
XHRAETE T0% LB AR S EA T K | A A 31 45 4k
B, RRES A 4 SRR 3 um M AESY) A, %)
551 5KE0 R AT IR AR AT (HE) Y (1, T 4140
PSR (Z% FIR Lightner 0B R J7 1), 45 2 K1
A H TS (DIG)FRIC A RNA #4517 CMNV 44
BURNI R3S, 45 3. 4 3KkY) 5 T T REHLERET T JC %
1 S 57 % S A SR B PR A s 0 B F T Nikon Eclipse
E80i . fl i % 41 2] ) A T WL R B

1.5 HARRCEZSH

R4 Zhang SE 201 7)GE R L, FI A BRI
PN VIEER A5 5 Y% RARp JE F—Br KR
244 bp WY R BelE AT G, R s B A B B R
pBluescript I SK(H)Zk A&, HER IR UG Pst T K
HAJE WAL DIEPEr #k it , Sk H]
T7 RNA B4 5 1 DIG FRiCH) RNA 84t #1H
IR ERER, MR PETT A HRIE 1) 775 (Nuovo et al, 1999;
Piette et al, 2008; Chen et al, 2014)%{) 7 #4 7 FAT 42
22, IRV R TR R 2R e 45 5 . FIIH Nikon
Eclipse E80i I il 5 W52 J (o1 A2 58 V) v I 411 .

1.6 ESETFREEESN

W DRAFAE G S 11 58 Y L %I 55 2 SR 258
G H M A R i, 3 T DR S Bt LB 0 2R AT
GE LB DR MY, BAERBE SR Graham 4F
(2007), F & B B R4S : 1%4k2 (0.1 mol/L
i R R 2 v ), pH {Hh 7.3)[E%E 3 h, Z&1H
KR 10 min; BEHMKIKAE 50% . 70%F1 90% B
JBi7K 20 min, 7ETC/K ZEEHBIK 4 K, 10 minik; 56
FA1 1 AR ARTIORS CLHER AL B 30 min, P 3 ¢ 1 AR
R RS AL AL FE 60 min, SRJ5 AR IR (230 3 d,
TR R 0.5 pm M HDI A5 U5 BSR4l Ay
B T YA, A& 558 (Japan Electron
Optics Laboratory Co., Ltd., HA)WEL . #IHH,

2 LWHER

2.1 RT-nPCR #iZR
RT-nPCR ¥ 34/= ¥ i) 3k B - s, ok A il fa

FESN Y cDNA %t —#% PCR, ¥ H43R15 T 5 MY
207 bp K/N—F HARFER A Be(E 1), I HAPH

X I 8 B e AR R0 o AR 12245 SR 20 ) L )
fREah AP AE SRS T CMNV,

2000 bp

1000 bp
750 bp

500 bp
250 bp
100 bp

BT kS CMNV sk £ PCR
E ot St Vs /LRI
Fig.1 Electrophoresis of the amplification products from the
second step of CMNV RT-nPCR test for the sample of
C. auratus naturally infected with CMNV
M: Marker DL2000; P: BH {4 %t
1R 2: B RE S C: BIPEXT IR
M: Marker DL2000; P: Positive control; 1 and
2: Samples of C. auratus; C: Negative control

22 HBEALARFETHURAARMER

il i Ao 22 2 SO PR s, B G 2 2 AR
DA UKL A 23 v m T LB S i A el 2Us afk, Sk
PUBURLAH MHEFIR L . JCIF, 4 MR [ 46 B (1] 2a
FIE 2b) . AL A2 E (K] 2¢ T 2d) o, filifn
106 £EL 2R 23 A B B i 45 CMINV. R84 4
G T X R Y] b o2 55 B (K 2e FIE 26).

il i Jz J2 2HL 05 B R S, £ i 7 R A 2
WA, ZH RURR 28 o0 B HE AR 4 A S B S s i Ak
A 1o LG A 240 B A L B TR 4 A2 TR (] 32 R 3b). i
FE S LR 2422 BB s (B 3¢ FTE 3d), ZIIR
FEFAL A 2850 8 BB AE B iR S50 CMNV 585 24
G o XTIRAY) h To a2 55 th L& 3e FE 31).

il e .0 WLZH 2L BRIE 7, GO WLEH 20 JILET 2 1
I RFEIR AT, JLAR AR A oAk T, ) B m A ol 240
B, LA A 4 MA% 5 45 W b (] 4a T 4b). 4
AU A (E] e FE 4d) B, O WL SR IETR
PP AR CMNV REFAASE S . RIRAT
e 2855 1 B (E] 4e FIEL 46),

2.3 A ANBHERKRESTL

i £ J 2 ORI O R B S L T A SR s, I
ML WA o, R SUIRIEW] i, A Rfh 22
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Fig.2 Micrographs of HE staining and in situ hybridization for brain nerve tissue
of the C. auratus naturally infected with CMNV

(2): ARG CMNV (8 6o K21 20 B2 HE e lE]5 (b): (a)H BRAE PN KSR HOR I, ] LI S0 F) o 22 20 2 2 o AL Rt
B HEIAZ 4 5 (c): AARIES: CMNV Y i i 2SS 2858 5 (d): ()R FRAE A XU IO 18T, 00K 240 M b A7 ] 22 7Y
Wi E A CMNV B4 52 555 (e): J& CMNV RNA R4 AU ZHZUSAAAE () (o) SRAE A DX ik R ]

(a): Micrographs of HE staining for brain of the C. auratus; (b): Magnified micrograph of the zone in the black
frame in (a), visible cytoplasmic vacuolation of nerve and karyopyknosis of the granular cells; (c): Micrographs of ISH for
brain of the C. auratus with the CMNV RNA probe; (d): Magnified micrograph of the zone in the black frame in
(c), visible intense hybridization signal at the granular cells; (e): Micrographs of ISH for brain of the C. auratus
without the CMNV RNA probe; (f): Magnified micrograph of the zone in the black frame in (e)

20 ym . 100 um

K3 ARG CMNV 8 e fig e J22 26 20055 3R i A 24 52 ]
Fig.3 Micrographs of HE staining and in situ hybridization for brain cortical tissue
of the C. auratus naturally infected with CMNV

(a): ARG CMNV S AU 7 HE Jetal&]; (b): (a)HRRAEDN DXIRATEORIE AT ULZE RSO B J2= R HE R A A ) 2 o A AT 4
NEREEG; (c): FARERGE CMNV SR SUS AL (d): (o) PRRAE PN DX RIOR IR, SRBEAHEVR AR b7 I 0 i 5
CMNV R 2258555 (e): Jo CMNV RNA 5 H ARG CMNV 8t (I ZH ZUR A A5 ()2 () P RHE N X Ry R 1#
(a): Micrographs of HE staining for brain of the C. auratus; (b): Magnified micrograph of the zone in the
black frame in (a), visible cytoplasmic vacuolation of pyramidal cells and karyopyknosis of pyramidal cells in cortical tissue;
(c): Micrographs of ISH for brain of the C. auratus with the CMNV RNA probe; (d): Magnified micrograph of the
zone in the black frame in (c), visible intense CMNV probe hybridization signal at the necrotic neuron; (e): Micrographs of
ISH for brain of the C. auratus without the CMNV RNA probe; (f): Magnified micrograph of the zone in the black frame in (e)

Y R LR, A 4 LB U, (BB g0 LA U D) J 8 5 r B e M 2 2R s
ARUWHIR A CMNV AR R0RL, WA RS OYUHSUIRSE ™ E, DLANM R AR X CMNV
I AR (] 5a FTE 5b). BERGTEIURLIT i 45 (] 62 FIET 6b); RTRARECT AT
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Fig.4 Micrographs of HE staining and in situ hybridization for cardiac muscle of the C. auratus naturally infected with CMNV

(a): ARG CMNV P 0L SR BE S HE QL@ (b): (a) b RHEN XA ORI (o) AZRRRSE CMNV
e LHBUS AL A L 5 (d): (o) ARHE N XS IIOR AT 5 (e): TG CMNV RNA R4 F ARG CMNV
Bt g LA ZUS A2 s (D2 ()T ARHEN XK
(a): Micrographs of HE staining for cardiac muscle of the C. auratus; (b): Magnified micrograph of the zone in the black frame in
(a), visible dissolved myoneme of myocyte; (c): Micrographs of ISH for cardiac muscle of the C. auratus with the CMNV RNA
probe; (d): Magnified micrograph of the zone in the black frame in (c); (e): Micrographs of ISH for cardiac muscle of the
C. auratus without the CMNV RNA probe; (f): Magnified micrograph of the zone in the black frame in ()

GNP i o
B 5  [SRERGL CMNV 816 i 20 278 6
Y1 F 1032 5 e B2 R

Fig.5 Micrographs of ultrathin section for brain of
C. auratus visualized by transmission
electron microscopy (TEM)

(a): S 2R R s (b): () PRAHEMN
DX R R T, T D i 2 2 e g 2 25 R A T
(a): TEM micrographs for the brain; (b): Showed the magnified zone
in the black frame in (a), visible cytoplasmic vacuolation of nerve

DO LA L PN R 0T 1 BLAR 29 30 nm i) CMINV
FEG B URL(E 6¢).

3 it

W5 &3, CMNV W15 EEE) 2, 2wk
TR ] F B A S0 FLAR XTI | [ B X
WF . HARXFHR . BE XU FCIRARAE, i8] DR G
o R 35 5 b 3 v A% fE 2 (Par athemisto gaudichaud) .

I 5A 3 (Corophium sinense Zhang). 2% )% (Diogenes
edwardsii) F1 40 1 i 1 7% (Parathemisto gaudichalldi)
4> (Zhang et al, 2017; Liu et al, 2018), CMNV 7]
1YL ZFh B Ze S 00 R R R IL R 42, 6 g e /N
IR L A B R A R IL PR A8 PR R TR P )
A, FEUN B /ING 2248 VLR 2 455 i at | 8
JRIRFE(Zhang et al, 2014, 2017), Liu Z5£(2017)i# 1 A
TGS UER , CMNV AJ 3 ¥ 1 R (Exopal aemon
carinicauda) % 1A i HE 4 A5 B 20 6 sl e 4 A B A0 it A%
R, TIPORAE R T A

T A CMNV AJ G (7K A S Fh s, AT
X ZR e — %2 VCMD X8R 758 7 HE K 38 i A
ML AT T RAERI AT, B O LA SN 1)
SRR CMNV FEME, w2550 it A 57 Bl g
CMNV,, i —2 12 21 Bl T 2L A6 22 58 Al 45
IR, ST S G ZH 2L BT8R ™ e B AR AL
ALFE G K J2 R SRl 2 s i dl . A2V HES i
iy, i B 2 A 240 R R 2 A R 24 22 4 A% P
F45% , Ui CMNV 7E H AR5 0F T gL il £ G A% 3 350
M SUR A B 8 o X e A O ULZH 2R
LER ST A R R, CMNV R et fa il Ok, S22
ORI FRSE ; CMNV Uk & 3 1.0 AL4i i iy
KBRS I, TR WL £F4E5 A% T T2 CMINV B0 i
o ERAFFEEERIESE, CMNV 78 H 2R 558 np gk
S LR, IS BOHG RO LA A W Sk s BR A A7



30 ook B

40 %

&l 6

y
v

Fig.6 Micrographs of ultrathin section for heart of C. auratus visualized under transmission electron microscopic (TEM)

(@)~(c): CIENLALH LU M B 5 (b)RI(c): 43534 (a) FHI (b) ] i JEATE A IO DX 3,
A UL ILE 2 R BRTE 9 CMINV 5 B A5URE
(a)~(c) TEM micrographs for the cardiac muscle of the heart: (b) and (c): Showed the magnified zone
in the black frame in (a), visible scattering CMNV-like particles in necrotic myocardial cell

T CMNV 7E43r2K L IH R o BF AR REE, H
55 B 5 FHASG 2 JA A O 2 10 B AL R iR T BB BL .
T HERR IR At s B AR R R AT e
AW FE R it 5 sh ¥ T A 20 21 (Office  International
Des Epizooties, OIEMEFAY . £1%F B HF H AT #E Y
TaqMan SERF 9868 it PCR 5k, R 1 il £ i 2 21
) RNA, 253K, TEANSE bl tare i b 3ch B oY
FE A7 25 i 8 IR 2R 0 BHPE Rt (25 SRR ), AT
WESEAHIFFE A0 5 rPORAEAE BT IR B AR .

R VE, i B AT T 2L — R Y
YFh5F [E(Wang et al, 2004; Kuiken et al, 2006; Tang
et al, 2006). o M AR N R T B H AR B
(Nodamura virus, NoV)FIE #1358 (Flock house virus,
FHV)Sb, 28005 3 1015 32306 BRSPS BR 7 4% Fh B
H1(Selling et al, 1990; Stock et al, 2009). 1 k¥ [H A}
W EE R FCERFT, NoV W i1 T30 BB MRy, BR
T e R B AN, XTI EL S e 3 HoA o
(Bailey et al, 1973, 1975). WF5EiESE, NoV REfg YL
¥, ATARISC PR, S5t BL(Mus musculus) F-6:
fl(Mesocricetus auratus);™4: 5L PE(Ball et al, 1999;
King et al, 2011), FHV 4} & H#H 74 == 1 4 fa
(Costelytra zealandica) (Scotti et al, 1983), {HAEME LA
W A2 A 7 A SR PR A FE R T (Selling et al, 1990), I
WHFFE YR, NoV #1 FHV EA7 8515 BAE R g
MEZ T, BB R R & A9 1 3238 B T A [ Fh
Y £f25(Scotti et al, 1983; Furusawa et al, 2007; Bigarré
et al, 2009; Souto et al, 2015), 24 1k, K WikiE
R o B HA A R 2R RE T . AT &
B, KE VCMD B LA X IR FRGE 5%, CMNV
R T B YLSFRAERT R A1, AT R 3 A ) R 5

ff1(Mugilogobius abei (3 Uk 3), 456 AW 5T i s
) CMNV REfSERYLBF A it , LR B, CMNV fE
Sk — BRI K e s M D, RE B R b AR A
HARGA P IRt SEIE TE 1545

WYEFRIH R G, bR T SR AR B A, s HE
IREE | PRK AL BRSSO R R R
TR IRKAR 23 ZHEK 3R ) S MHE RS HE A 7K A B
T E AT A S 0 X6 B 5 B XX 5% A PR K A HE
GRS, 28R ) — Mok 258 KOs i LS
HE 2 VA RSO T SRR T P R ) SN )
DR o AR5 1 3% 58 37 37 B T K R VR Ry 30 J ) 11
Iz 9 Xof U 35 5 b 3 A7 HlE 7K U A S0 £ A i o G 0 3]
CMNV &Y, JESOZ 52 & VCMD #1f)5, H
s CMNV 1] B S HK i 7 AMEREY 8. W)
B, CMNV AJ7E [ SRR T IR IR K £ 25—l £ 3
—H, —J7 N CMNV #5175 T SRR f0 2541
HPETHE ZURE , 53— % SR EN a2 IR K sk Rk
Z5, Nz CMNV AJ YL 5K 255 1) % R IF,
CMNV e At #6128 0 R IR K 57 56 Bl b 2 9 XL
W (ELAS 5 3 O T

il & — IR 2, 732 LIHJE THRbE i dy |
B H | SRR, A T RO X IR K K
o, R IR B IR SR Tl D A o
W, BRI, £ MK E AR A, SR E
— P LU S R B, 1999; AR A K 4
2004), AWFFTUESZ, CMNV fERETE [ 4R 508 T e
i S SO g RO WL 2™ A B S o B AR Ak, 1B
CMNV Xl fs A —E sk tE, Wik, CMNV f&
SR ) RSS2, (HX T CMNV kgL bl
AREAER | R SEN S, TIRAG .
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Preliminary Study on the Natural Infection of Carassius auratus
with Covert Mortality Nodavirus (CMNYV)

WANG Chong'?, WANG Xiuhua'?, LIU Shuang'?, SANG Songwen'?, ZHANG Qingli'*"

(1. Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for
Marine Science and Technology (Qingdao); Key Laboratory of Maricultural Organism Disease Control, Ministry of Agriculture
and Rural Affairs; Qingdao Key Laboratory of Mariculture Epidemiology and Biosecurity, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071; 2. Shanghai Ocean University, Shanghai  201306)

Abstract Viral covert mortality disease (VCMD) is an emerging disease caused by covert mortality
nodavirus (CMNV). VCMD recently resulted in severe economic losses in China due to shrimp
aquaculture infections. To identify the natural hosts of CMNV in the pond culture system, samples of
Carassius auratus were collected for testing purposes from the drainage channel of a shrimp farm affected
by VCMD. The results of CMNV reverse transcription nested PCR showed that the RNA of C. auratus
sample could be amplified and produced the expected target gene fragment. Histopathological analysis
showed that CMNV infection in C. auratus caused brain nervous tissue vacuolation. Obvious
karyopyknosis occurred in the corpora bigemina granular cells and cortical pyramidal cells. In situ
hybridization analysis showed CMNYV positive signals in regions of the brain and cardiac muscle with
pathological damage. Transmission electron microscopy analysis verified the brain nervous tissue
vacuolation and the presence of CMNYV particles in the cardiac muscle. The results of the present study
indicate that CMNV can cross the species barrier to infect fish and cause pathological damage in the target
tissues. Our findings emphasize the need for paying close attention to the high risk of CMNV infections in
other fish species, especially freshwater fishes.

Key words Viral covert mortality disease (VCMD); Covert mortality nodavirus (CMNV); Natural
infection; Host jump; Carassius auratus
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