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Effects of temperature on culture in vitro and pathogenicity of
Cyprinid herpesvirus 3

ZHOU Yaojia', TU Zunfang', SHUI Fei', YANG Ruixue', WANG Kaiyu', GENG Yi', HUANG Xiaoli’, 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: [Objective] To confirm the effect of temperature on proliferation in vitro and pathogenicity of
Cyprinid herpesvirus 3 (CyHV-3). [Method] CyHV-3-EGFP strain was used in this study. Viral titer was
measured by the indirect immunofluorescence staining assay. The proliferation of virus in vitro was observed
using a fluorescence microscope. The thermal stability, and the effect of temperature on proliferation in vitro
and pathogenicity in vivo of virus were studied. [Result] CyHV-3 had good thermal stability at 4-36 ‘C. The
viability of CyHV-3 decreased with the increase of temperature when the temperature exceeded 36 ‘C. The virus
viability was completely lost at 50 ‘C. The infection temperature had little effect on the viability of CyHV-3,
and the virus showed infectivity at both high (37 C) and low (4 C) temperatures. However, incubation
temperature significantly affected the virus viability. CyHV-3 proliferation capacity decreased or even
disappeared when the temperature exceeded 30 “C. After CyHV-3 infection, the mortality rates for the carps at
low temperature (15 C) and room temperature (25 ‘C) were 26.67% and 73.33% respectively, and the mortality
rates for the carps at high temperature (30 ‘C) and in the control group with no virus infection were 0.

[ Conclusion] The results confirm that CyHV-3 can proliferate and has pathogenicity at low temperature,

WS EHA:2017-11-18  MI4RHE & RFE):2018-06-12

M4 & % Hitik: http://kns.cnki.net/kems/detail/44.1110.S.20180611.1417.008 html

1EE &M A 242 (1994—), &, A AF K 4, E-mail: zhouyaojial 63@163.com; @45 4E#: B (1984—), %, #HIF, ¥4,
E-mail: ouyang.ping@live.cn

ELWB: P EHLEHF A4 (2015M582563); 4 A 3 8 £ @ B A RSB 3 £ 4 (#4158 §[2015]311 %)

http://xuebao.scau.edu.cn


mailto:zhouyaojia163@163.com
mailto:ouyang.ping@live.cn
http://dx.doi.org/10.7671/j.issn.1001-411X.2018.04.004

B 4 ]

JE B A, S5« PR B SR 93 3 A A1 55 R MBSO 1 X 5 21

which explain the phenomenon that the outbreak and rapid spread of KHVD in recent years are no longer

restricted in spring and autumn seasons.

Key words: Cyprinid herpesvirus 3; Cyprinus carpio; koi herpesvirus disease; temperature; pathogenicity;

proliferation; infection
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KHVD) s2 H #6124 # (Cyprinid herpesvirus 3,
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3ANTTHEFF R, BAE N CyHV-3 B EUR LB
FOANFT 1 PR AR -

1 MR57EE

1.1 Z0RE. mREFIXEEN

38 6 £ X 41 ffil (Common carp brain cell,
CCB) % BRI H N 534 56 K 9% Ja) 1) 25 A 9% 53 15t
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FWF, BT 25 C.CO, R HUN 5% HIfE IR 5
FRFEH, B IR 5 d Ja K )4t % 0 e B A HEAT
TR T N T B AR e R AR e
ISR, 75 30~40 C Z (873 5l B T 6 MRS
FE (30,32, 34.36.38.40 C), EHE L LR Z,
THE RS
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100 puL CyHV-3-EGFP J% #3, JIA 200 pL 7CIfiLid
DMEM 5783, 1 2J, ## & 15 min J5 WA 1.7 mL
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1.5.2 W% BEA CyHV-3 kI3 sa 69 %
CyHV-3-EGFP Ji & 7E 15,25 Fl 30 °C 41 2 3
YL CCB 4L 2 h /5, FHRIX 3 AN [A) IR GL I T
() CCB il 23 5 B T 15,25 F1 30 °C HIfE IR HE 7
b RE R 5 d, RO BB M ER, WA B I
X CyHV-3 # 4N 8B 52
1.6 EEX CyHV-3 BUR MRS

Bk AR CyHV-3 BRYLI £ Zig 1%, N T3k
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R TROIR I 2 h BUEE W HRAIRE N 25 C, WA
TN EF 2 02 6, 1IN\ %5 & 1) DMEM K5 753 -
Y Ja B R SR 2 R, 10 I RS IR S B8 T2 B[] A
B, HEEMEL 6 A

2 GBR55H

2.1 CyHV-3 #RREMHR

NWEFE CyHV-3 {ER: F 3k K G e 1%, 43901
BRERE TAFEE N 1 h G5, @i B x
VI S 9 B P O I T B AR (RO T R AT
(PFU) AJ %, E 4,10, 15.20.25 f130 C %/ F 1 h
J& R AR R 10° PFU-mL ™, W] CyHV-3
1E 30 °C 6 MF T AR M R AT . HR MG FRIR
N 40 °C B, 995 5 A S AR, 18 10 PFU-mL™
(H 1A).

NT R AR E X CyH V-3 FaE MR

K % % R 39 %
sl
%ém
N7 7y
iEEREN]

ik

FREIRET CyHV-3 HmERNHRSEE
Fig. 1 Viral titers of CyHV-3 viral fluid under different
temperature

Wi, 75 30 'C 22 40 C Z AW E T 6 MRERE (30,
32.34.36.38 £l 40 ‘C). Lidit5 PFU "I 40, I8 JF
IKT 36 °C I, FERH AT 17 10° PFU-mL™, {H
T BB RS . IR ST 36 C I EE N A I R
/0, 38 F1 40 °C B[P B 4309 10, 10 PFU-mL",
I3 B 1 K P P BRI (B 1B) . IR I8 45 R e
CyHV-3 7£ 4~36 C I BA IR G B #ke e 1,
T 36 °C O RS T B, IR 150 °C O EE
W AsE Ak (E ),
2.2 BURBEXT CyHV-3 (R5MEEAIEN
CyHV-3 R B/ HITE 4. 15, 25,30 137 °C 4%
PR B  B A K I CCB 4iiffi 2 h Je, BT 25 C
PER 35 7R A0 4k s 55 9% 5 d, 9O BB W 8 4
PR, fEIX S MAFERGEE Y, CyHV-3-EGFP
Xf CCB MM #8 A S 7y, i K& W5 . N,
4~37 °C Ju BBl P B B8 G 5 B S B S 0 T B
(H2).

A:4°C, B:15 °C, C: 25 'C, D: 30 °C, E: 37 C; $#/1=200 pm
2 FERFRET CyHV-3 FIMEFARRIEERIENRLER
Fig.2 Observation of CyHV-3 proliferation in vitro under different temperature using fluorescence microscope
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2.3 BIREX CyHV-3 {AIMETEAENN

CyHV-3 43 5HI4E 15.25.30 C JiE F&H 2 h
S5, BT 15.25.30 C H IR 5 37 48 o 4k 48 0
HS5d ROLBMBENEE R, WEHIRE N 15 M
25 °C BF, 3 ANERGLIR B R (1) CCB 4H i o #f H 30
WEE ORI . H A RGRE R 15 C, WH IR
JEN 25 C B, R EERS . UWEFIREN
30 °C W, 3 AMEGLIREE T ) CCB 41 i i 25 1
B 5 B AR D, RGLIRFE N 30 °C W, R 1Y
58 (K 3)s

AT A2 F1 A3 B GLIRE /37 15,25 F1 30 °C, B IREN 15 C;

B1. B2 fll B3 KR YLIR 454 15,25 130 °C, W& iRE N 25 'C; Cl.

C2 I C3 R Y i 5 43 559 15,25 1 30 °C, W & % M 30 °C b%
JR=200 pm

3 FEBREMFERET CyHV-3 FIMERHRAR
MIRMBLEER
Fig.3 Observation of CyHV-3 culture in vitro under
different infection and incubation temperatures
using fluorescence microscope

2.4 BEXT CyHV-3 BUmTEAISMm

IR AT N TR s R K, fE 15,
25 F1 30 °C il B 2% 1 N fA 7R, W A 1Y) B8 T
L. BT 40 d I, 15 C HFRFEMT, B
9 d Ji5 i f JF 4 R I H G IR IEIR, 14 d FFUA
AL T, BT 4 B, SET- RN 26.67%;
25 C WFR%AFF, W3 4 d 5 HBUEREIR, 7 d &
A0 FFARBETS, BRSBTS 11 &, JET-F N 73.33%.
30 C &FF, EIE 4 d 5 R BRI IR
REAR, JURJEHEARE 2R, A KRBT 0 fEZH ] 5%
Ty 25 °C, WA ImARGER, JET2FE N 0 (K 4).
DA, R BE BEBE S2m CyH V-3 IMEUR 51, BN
15 °C B9 B A7 75 800 1%, H2 0% Iyt 25 °C B
W59 IEE A 30 'C B, CyHV-3 FIEUR I BRIEE
HR (A 4).
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Fig. 4 Effect of temperature on CyHV-3 pathogenicity
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