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Abstract: [ Purpose] To study the infection process and pathological damage of CyHV-3 infected
carp, and provide valuable reference for the effective prevention and cure of koi herpesvirus disease.

[ Method ] Carp (Cyprinus carpio) were infected with CyHV-3 and dissected at different time
points for detecting the histopathological changes and distribution of virus. And gills and kidney were
selected as representative of the external organs and internal organs for dynamic pathological observa-
tion. [ Result] The gill of test fish respiratory epithelial proliferation and a large number of inflam-

matory cell infiltration. Besides, kidney tissue was significantly inflammatory cell infiltration, show-
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ing interstitial nephritis. Then, the gill tissue on the 2™ day of infection was detected by real-time PCR

with the largest viral load, and no virus was detected in the intestine. With the infection time extended,

the viral load in organizations gradually increased, and the viral load of gill, kidney and brain tissue

reached the highest value on the 10" day of virus infection, then it remained stable. In addition, the

highest amount of virus in the spleen, liver and intestine was detected on the 14" day of infection.

[ Conclusion ] The gills are the first internal invasion sites of CyHV-3, then the virus reached the

kidney, spleen and other tissues and organs.

Keywords: cyprinid herpesvirus 3; Cyprinus carpio; pathological lesion; pathogen distribution

e 9 983 925 9 7 (Koi herpesvirus, KHV) 2005
AR A 24 M B2 7 Y (cyprinid herpes-
virus 3, CyHV-3)!", JERENG YL fa | Hp i DL &
£ A ) — B R O . R S R SR TR
M BE . 1998 4%, 7E LA (551 F1 3% [ fie L i i
CyHV-3 5| R R T ARt AR AIAE T, B 5 7ERR
WL ST AEPH R ARGE 1 5 SR i B
i (Koi herpesvirus disease, KHVD) i) % 4=, H
H, WRORMIE 2 &2 28 CyHV-3 H T B AR it
AR Y BRI S 2N, 2001 4, o E AR R
WA CyHV-3 Z &, JaRAe) M. KX, Jb
o KEFHBAMRIEY, KHVD RZLKAETER
BT, 18~28 °C Bk il & HAL TR, &
R HIFET - H 515 80%~100%, 4 i L il 11 5%
Ve Ay W SONOEZS ) S TS

KHVD (A7 84 B 45— B2 A0 SR A DG T Y
H A, CyHV-3 By it 1) 5 BR M A /D 1 ik
S, AU RN & B KSR E R
P, o ERATE AL B ok T E, BB/ R B AN
RIS AR | SRBE R, IR R Ay M A Y ] B
RFFIE, A BFTEF A E AN E 2 CyHV-3 &%
Yy EEELARE . A, WA BFHGE CyHV-
3 TR YL RS 24 h 722 B PG E 2 4
ZUrh R I 2 8 DNA IWFEAE, i) DNA
VRBEAL T B MEFIMUNE, PR . i A
K K CyHV-3 DNAM, {HRE, FE AT
T CyHV-3 BRYL R 0 i g ML . B8 B
59 R A 253 A A SR NS TE X CyHV-
3 ARt R IR Y 8 s . AR ISR TR
ey Iy 2O AT N TGS, S E] s B LR
R, JRIT )80 By 5 0 B R e L 4L A1 i
g%, PAiE—25 B CyHV-3 BURHLEL, RHliT
CyHV-3 APt =% .

1 MREEZ%

1.1 FhE
1.1.1 R, APprkS

fdt FE A1 (AR 25~30 em) I [ DU AT S
0 A 37y, 0 4 A K 20 i &R (common carp
brain cells, CCB) HI# #5295 8 (CyHV-3) ¥
POl K2 Bl s 2= B i F 58 HR O R AT o
1.1.2 FERH 500

pMD19-T-Sph b5 BUkL (A< 55 5 % 14 1 I
7). DMEM £53## (Solarbio Dulbecco’s Modified
Eagle Medium) . i CyHV-3 ¥4 2F12 WD1000
(AL ZELRAFE) . FITC fric I ZEdt/NR 1gG (Ser-
vicebio). ZHZ! DNA U & ( TaKaRa MiNiB-
EST Universal Genomic DNA Extraction Kit Ver.
5.0). SYBR"Premix Ex Tag 7R PCR i#7A& (Ta-
KaRa SYBR" Premix Ex Tag™). J5iki DNA /)]
A7 & (TaKaRa MiniBEST Plasmid Purific-
ation Kit Ver.4.0),
1.2 AN TR
1.2.1 7 253 B [ 2

K R S e Ot Y a3k E CyHV-3 fi &
W, HC M DMEM #5352 506 CyHV-3 95 75
W 107" JEA7 10 545 LR B 2] 107, BOW %k
K CCB 4, BREEHE L. 15k, B 24 fLik,
HRFL 250 uL (75 4x10° i) B F 25 °C. 5% CO,
FERAEEFE S do BN EMER3IANER,
FLIH I 250 pL FRF P 5 B AR A . IR E R
CCB 4il i it A Bl — 2% (R FREE 50:50) & %
o, B 20 °C [ 5E 10 min, [# & 69 40 it
& 10% JR4E I A PBS R4 3 ¥k, 4£EK 10 min,
HA BT (2F12 WD1000, 1:1 000 Fi#%) T 25 °C
ST 45 min, FEHS 10% 64 1055 ) PBS W%
3, MATENEH (FITC FRic i 2EHi/ M 1gG,
1:1 000 FiiF¥) 25 °C #EF 30 min, FH& 10% Jig4:



886 Py I )y N = 22

9533 %

L3 9 PBS PEU 3 K, M AIGE &% 10% FBS 1Y
PBS Z i, G MEE Pt EOta, L
FLEE AN LA 30~300 A A et o 5 75 07
DL B /mL (PFU/mL) %R, 5%
SEARMIXT I | SR EASETE AL, IR
YN WA RC=RTSE R

4 (PFU/mL)=[(&% (.2 G20 ML) )/ D 5 14
L (mL)x (F RSO
1.2.2 N TG

PRI R F R A AT N TR, gt
SRS KA PSR 7 d e, BEVLAY N 4 4,
Bl 20 . mim 34N, aBIR A
(400 PFU/mL). ' (40 PFU/mL). 1% (4 PFU/mL)
WYY, BT RNRERT, 2h
J5 R KA, X BB 4 Fl DMEM K5 323,
LA A AR R o 058 1A fa] K L4 il 7E 20~25 °C,
RRMEE 2 K, HELUER 4 [,
1.3 BEHLURE AN 5

Bl 7596 T 27 WL BN 2H 23 49 A7 BIF 5% 4B 2% T 40
PFU/mL A9 B A7 AN T8y, 6 5k 14 d,
BERIEE 2 IR, OSBRI IG RAEIR o 205 T /%
P 0, 2. 4. 6. 8K, BEYLETHL 4 AL
FIIE, IR N R B R B AR L. FEE
SE S B) SRS B S 88, 4% 2258 H I 1 5 41
241, RAAMEY) R E:, HE Qe S5 RDE
= i S LA IR
1.4 Ot & PCR I & 4L 40 A
1.4.1 FERRE

YL 2. 4. 6. 8. 10, 14 RBEHLEHL
3BAMMHICRAESES . AR, M. MR . FREAS
i, 2 DNA $2 B0 G 00 Ul B A5 k174
L2 DNA J5—-20 °C (1715 H .
1.4.2 OGER PCR Shrifth £ (g T

Z R AR 7N 5 I 1 CyH V-3 28 % E i
PCR 77k, 4 pMD19-T-Sph brifEJFRifi 10 £5 &
YIRS FE, 153 1.0x10"°~1.0x10" #% D1 /uL £ 10 4>
WEE, BAWREE 3 AN ER, #H7T SYBR SERHEOL
SE T PCR IF ST ARifERTZE . ffi ] StepOne Plus %¢
6 % & PCR Y (ABI) H # ) StepOne Software
V2.3 AR AT A 0T A Bl bRl 2 (R A b
SR R FE DB X EAE A bR K A R 1)
C fH)-
1.4.3 AP s & E R

DL 1.4.1 BB 414 DNA W EE 726 E

it PCR LW, SN AR RS RERR ARG, ik
StepOne Software v.2.3 #4857 b i Ze 1t 555
AFEA RS AR, RS Excel 2010 E/7483
IPER,

2 BRGNS

2.1 #RAR KRG CyHV-3 (I RIET 52

RS 2 K, =i B 4] (400 PFU/mL)
PRI WE, BHCRRE, IRREWINZ . T
F£21 (40 PFU/mL) FMIGIHE 4 (4 PFU/mL) 7EkgL
04 KM EAE 0 B BLE BN . 8856,
MR M RG . R FR BN 22 I PRI o o v B 4
FU I BE AL o AR IR 2 7. 9 R B 2RI A
T RTREEH 2 B ST, FEIRYES 7.
12, 16 fil 19 REA IR T - ME . YL 26
dJm, 3HMIET-F5 510 80%., 85% Fl 80%,
PRI, SR BE XS SE TR TC 0 2 g, HR R
A2, EEEAR P R RN A
PEFET, (KA R PESET (F] 1).

100
80 +
2
X E 60}
i1=
= g 40 - 4 PFU/mL
-= 40 PFU/mL
20 ¢ -2~ 400 PFU/mL
% Mock
0
0 5 10 15 20 25
I} 1) /d
time

B BREEX RS &R TR
Fig. 1 The death curve of carp infected with CyHV-3
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Note: a) gill on day 0; b) gill respiratory epithelial hyperplasia on day 2; c) gill respiratory epithelial cell hyperplasia on day 4 (1); d) gill epithelial cell pro-
liferation, edema shedding on day 6 (1); e) epithelial cells of gill lamellae form proliferative fusion and infiltration of inflammatory cells (1); f) kidney on
day 0; g) kidney tissue disorders, pigmentation and necrosis on day 2; h) kidney interstitial tissue with inflammatory cells on day 4 (% ); i) tubular epithelial

necrosis on day 6 (1); j) the fuzzy nephridial structures, near the necrosis of hematopoietic tissue and connective tissue, infiltrating infiltration of inflammat-
ory cells on day 8 ().
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Fig. 2 Pathological tissue injury of carp
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Fig. 3 Amplification curves of sensitivity and amplification standard curves of real-time PCR
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Fig. 4 Quantity of virus in common carp tissue samples after bath challenge
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