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A Case report of Cyprinid Herpesvirus 2(CyHV-2) in
Imported Omamental Goldfish Carassius auratus
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In this study, imported ornamental goldfish (Oranda and black moor) with high mortality was inves-
tigated with histopathological analysis. Fishes showed clinical symptoms characterized by gill necrosis
and cumulative mortality ranging from 60% to 90% within a month after import from Thailand and
China in 2021. CyHV-2 was detected in gill, kidney, spleen and liver of goldfishes. Histopathological
analysis revealed epithelial necrosis, intranuclear inclusion bodies associated with viral symptoms in
epithelial cell, macrophage infiltration and vacuolation in secondary lamella. In addition, disseminated
granuloma formation was observed in various organs such as kidney, heart and mesenchymal
membranes. These lesions refer to coinfections with CyHV-2 and other pathogens that cause chronic
inflammation, which leads to mortality. Therefore, early disease monitoring needs to reduce the mortal-
ity when ornamental goldfish is imported.
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(NFQS, 2021), T2 F=, A7IZ 2, B O = HE
FURTY &EA Atkung ef al., 2022). 53] &
TR0l A 53d7H2017-2021) FRAGAFE
2,93371(1,180%)°] a1, ©]F El=r4ko] 1,01471(433
B)o2 7H BTHNFQS, 2021).

Cyprinid herpesvirus 2 (CyHV-2)= &% °1(Gold-
fish, Carassius auratus)o| A Z8713<1 21742 7
AHE FEsteE 559287 AS(Herpesviral
haematopoietic necrosis, HVHN)2] 9 <14 o] th(Han-
son et al., 2011). CyHV-2+< Cyprinid herpesvirus 1
(CyHV-1), Cyprinid herpesvirus 3 (CyHV-3), Anguilid
herpesvirus 1 (AngHV-1)3} A Alloherpesviridae
ol &8k nlo] 2] o] A ¥ THE cyprinid herpes-
virus2} T2 A Y o(Common carp, Cyprinus car-
pio)2} Bl o (Koi, Cyprinus rubrofuscus)® <
Aol glth(Hedrick et al., 2006). TFTF Z & Alo} ¢
oy (Prussian carp, Cyprinus gibelio)o| A= 773 0]
ATHL LA ATHDanek et al., 2012). CyHV-2+&
199237 19931 & o] 2 F8olollA A5
© 2 HIi(Jung and Miyazaki, 1995)% °©]% &=
(Jeffery et al., 2007), & 7}2](Doszpoly et al., 2011),
=Y (Adamek et al., 2017), o1& &l o}(Fichi et al.,
2013), ZZ>(Boitard et al., 2016), A Z(Danek et
al., 2012), @& =(Ito et al., 2017) 52 4
QI % (Sahoo et al., 2016), V] =(Groff et al., 1998),
& 3 (Stephens et al., 2004), & W =(Hine et al.,
2006) 5 AAA Q] Tekd vkl A B 9
o Sl = FA F8oleh U XF(Song e
al, 2018), F=olA +UH A& Fol(Kwon,
2020), A = B 2] A sl =
B (Jung et al, 2022)°1 4 CyHV-27} AE&H A
7b Aok B Aol A= 2021 9 F 1020 Bl =
9 SHORRE FUE W FeoldA da +
12 o|ujoll #3915 oprtw] AL & Ao
2 3 HAE B Sk oldl gk 22 e
1#& stazr ok

20211 94 2 1080 T B Bl=mo2RE <l
A 2A 2R R FU" F5oldA 12 o]
o Zk2}F 60%, 90%°] 4 FHAZL ST A
ALe] ARIS EAE] fl8l xR E FUd

Eir 7 5% (Black moor, Carassius auratus) 2V}2]

¢} o2 RE 98 2T tH(Oranda, Carassius
auratus) 47121 & @A A A3t AFHAE &
Wk, enk 44 F Sl vk ok @t
1727} #ARS T A3 o= MS-222 (Sigma, USA)
2 A3 & 75 AAstd e, o i A
AAE AFSAT 1 AR AERD ANA BF o}
Zhml o] AL = HA AAS Belom, A5 I
Aol A AAztet, v Bl Ao A BFA FotF
P 2ol HEEHATKFIg. 1). CyHV-29] <
A FEstr o w AT HAF AANAE
3}7] o] @A ¥k(Haenen et al., 2018), U747 ol A
ob7bu] WM AL o] FEAA YERIT
2 dH A AtH(Adamek et al., 2017; Luo et al.,
2013). & ATE &l A E AASNAE o

[T
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Fig. 1. Gross observation of Oranda (C. auratus) and
Black moor (C. auratus). A: Massive necrosis of gill
(arrow); B: Discoloration (white arrows) and erosion
(red arrow) of gill lamella; C and D: Disseminated gran-
uloma in mesenchymal membrane (white arrows)
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MA, USA)oll B#A3IH o, o]F ZF =2 9] DNA
2 RNAE #2833 th DNAE yesGTM Cell Tissue
mini kit (GenesGen, Korea)ES Al-&3F] FZ31%
31, RNAT yesRTM Total RNA extraction kit (Genes
Gen, Korea)& AF&3le &5 & 248 A71A -80
°Col A A3 . PCR H A= Exprime Taq pre-
mix(2X) (genetbio, Korea)< A}-&3}od A|ZALe]
protocol & W2} PCR mixtureS 7433+ 12, CyHV-
1, CyHV-2, CyHV-3, CEV (Carp edema virus), SVCV
(Spring viraemia of carp virus)E #HZ3}7] 91 PCR
Z72 Table 13} o] I3ttt %4 PCR
producti= 1.5% agarose gel ‘oA A7]1%9 %5 & Da-
vinch-K Gel Imaging System (YOUNG IN Labplus
Co. Ltd, Korea)® ¥ AF-E &<l th(Fig. 2).

CyHV-1, CyHV-2, CyHV-3, CEV, SVCVE %7
O F PCR #A1¢ A7} CyHV-201 A7 ZE A
7} R3S B Y TH(Table 2).
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buffered formalin (BBC chemicals, Mount Vernon,
USA)oll 1235ttt o] 1A E A7 5Y
DA QAR o, g, T, gHAF
5, 9l o B 24 HAE A&AEe AA
Hematoxylin and eosin (H&E) @4 < 3g+d w7
(BX50, Olympus LT, Japan)O. &2 #23le] tjA €
7} 2HDP72, Olympus LTD., Japan)Z &3} t}.

ZAY e stA B Ao s CyHV-27F A&
B gt 9 S50 WA olrir] oAl
A A A ] §3H(Fig 3A), A AE] A B
AA F3(Fig. 3B, 3C), I A E FAlol| 2 3
&5 (Fig. 3C), tiAA 2] A& 9 2228 &4
glo| ME FE3} Lol BEEATKFig. 30). 4l
oA daMze] & B o) i g5
MMC A4 (Fig. 3D, 3F), T8 ZA| L 2] FALe u}
£ ;EZ(Fig. 3E, 3F), A ZY 7537 &
w2 AAEZELD Z7KFig. 3E), WA Zxe Ag
T 2 Zgo] JHE ATK(Fig. 3F). LHIN A ol A
FA Kok A Aol AR AT (Fig 4A),

3
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Black moor, China

366bp
K

L SRS pc ol

Oranda, Thailand Black moor, China

366bp

- e e e
S

Fig. 2. Agarose gel electrophoresis of PCR products generated from tissue samples of goldfishes, using specific
primers targeting the helicase gene (Waltzek et al. 2009). Arrow indicates the position of the 366bp amplicon. Number
means each sample. 1, 2, 4: Live Oranda (C. auratus) imported from Thailand; 3: Live Black moor (C. auratus)
imported from China; 5: Dead Oranda (C. auratus) imported from Thailand; 6: Dead Black moor (C. auratus) imported
from China. M: Ladder (HiQ™ DNA Marker, BioD); K: Kidney; S: Spleen; G: Gill; L: Liver; PC: Positive control;

NC: Negative control.
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Fig. 3. Histopathological observation of gill and kidney
in Oranda (C. auratus) and Black moor (C. auratus)
infected with CyHV-2. A: lamella fusion and macro-
phage infiltration (ellipse) in secondary lamella of gill;
B: macrophage infiltration (ellipse), intranuclear inclu-
sion bodies (arrow heads) and pyknotic nucleus (arrow)
in gill epithelium; C: karyorrhexis(white arrow), vacuo-
lation of macrophages (red arrowhead), pyknotic nu-
cleus (arrows) and intranuclear inclusion body (black
arrowhead) in gill epithelium ; D: macrophage infiltra-
tion (ellipses) and pyknotic nucleus (arrows) in inter-
stitial tissue of kidney; E: mitotic cells (red arrowheads)
and pyknotic nucleus (arrows) in interstitial tissue of
kidney; F: massive macrophage infiltration (ellipse), en-
gulfed erythrocyte in macrophage cytoplasm (white ar-
rows), pyknotic nucleus (arrows) in interstitial tissue of
kidney.

72 9k (Fig. 4B), VI A& =24 Y5 (Fig. 4C), 2!
2 7+ 22 (Fig. 4Dyl A #Z= AT

oJFelA opbHl= 5§ 715 #Rt obu 2(Hughes
and Morgan, 1973), & 44FsHE9] 8l Z(Lauren, 1991),
GOl Foll A Nat$} Clrel o] & A F4°(Kerstetter
et al., 1970; Dymowska et al., 2012) 5 TF3 7%
< Fdste AR ¢elA th(Maina, 2002). &
Aol A op7r] oA P AFME IE 24
I A E FF o] BEEUE, ole 7t~
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Fig. 4. Histopathological observation of internal organs
in Oranda (C. auratus) and Black moor (C. auratus).
A: Granulomas (G) in myocardium of heart; B: gran-
ulomas (G) in mesenchymal membrane (M) between in-
ternal organs (Liver-L, Pancreas-P); C: Granulomas (G)
and Melanomacrophage centers (MMC) in spleen; D:
Granulomas (G) in kidney.

W FAAS FaAA SFLNE Fdstar
(Hemalatha and Banerjee, 1997), dA4tst& v A
Aol & 2 & th(Huh and Jung, 1993). =
gk oprtm] Al HA 212 vE 73
3 Ao oA HE ArmEA AT 5 ATk
(Foscarini, 1989; Kotob et al., 2017). Wu et al. (2013)
of M}EW CyHV-2& F2 o7, A4, vl A
A 2 2 E B AFNAE ofrte] AR
Aol A ZoAlzel A BUA7 BZH A,

CyHV-2 5743 2 Al op7hv] ffelx =8 x4
ol A F2 Wwo] YER=H(Groff e al., 1998),
A A2z o] B eIR A AL HITE = A
o] do A FMAZF M = EYe 50l
S\ TH(Thangaraj et al., 2021). ¥ AT A= 5ol
Al FRE AT AARA 28A 2 A
270] YEbst o o]& Lu er al. (2016)°4] LE}
W 225H2 Aol A G =7 ARe] bz
2 o A 2 Al e o3 Ad o] ZAFAH =
7159 A6 e MEEFde] BEHAE
o, ol= AE T go] mE BAA Z]H 93
e r Azt

A3 A5 JRA A B A o' T Sof



236 =yl - AAE - FH3 5

& 42 CyHV-2 °]9] 8] 7]} A el 2
iz ‘?l*é%‘% A}z ATET o Foll A AldA &
olF9 8 Wl M OZE Mycobacterium spp.
(Gémez et al., 1993), Francisella spp. (Colquhoun and
Duodu, 2011), Nocardia spp. (Maekawa et al., 2018),
Cutibacterium acnes (Mandrioli et al., 2022) 5°] )
A, G Aol FAME Aldtd SFobs T ol
B %3 JtH(Novotny et al., 2010). #/go] 9
FotF AL Al ZF ol 78S A
(Voelker et al., 1977)3 Z 7+ (Yanong, 2003)2
2 38 &= T} Dykova ef al. (1996)] &0l
A folEA @% Wle] Urhd F¥olel A%
ZF, , o}7bH], Aol A amoeba-like organism<%l
Rosculus ithacus7} AEFJ o, SolFA A
% Aphanomyces laevis (Chauhan et al., 2014)<}
Ichthyophonus hoferi (Oztiitk et al., 2010)7} 551
of Zdd Rk o =R £4 23
A 2 7|y =e A2 Z o}%orq A &7

4 2 M AFTOE YERG Solg AL A+t
A3 AFdo] 4 AoE AAAY, A 2
ATl A wlF B Al HARS AASHA
2ol Al MFs FAY 5 sl FAV Ah

CyHV-2& <ol we} kgt #AEo] YEhY
=8, Carassius sp.”} CyHV-2 2+ A] 90-100%<]
2 74 #HAbEo] YEbdtal B 315 tH(Jiang

et al., 2020; Wei et al., 2019). ¥ ZH oAM= 1
oliell 60-90%%] F2 HAMEC] BEEHIUSH, I
NZE FEO R QI 2EH 23] 2ol 9|7k CyHV-
2 YA S7 V1A EA BdAY 5404

7|11 7§~‘+§ —1—759‘:} o7t =4 nF

F& &3 &Rbo] i

QE(Montlclm 2010) FEHAAA A7}t F&,
4%, 98, 5713, BEH(Lim et al., 2003) 5
o] EH]J\PH 9:]—7ﬂ0ﬂ 7(] ?HOE ‘——ZQ
AA epidel Frbsta A A S Alst
AA AAE HA o]ZA & 4 JTH(Masud et
al., 2019; Bernoth and Crane, 1995). 53] ¥ =T
T ~EF2Z A3 Angel fisholl A A2 244
FEl S herpesvirus7t LR e AHEIZE A TH(Mel-
lergaard and Bloch, 1988).

CyHV-29] ZE-7](Latent period)dll thall A= A

r-1m 1

&3] e AA] FUAT EFHF2 herpesvirusH
o= e A RS Ztete ARl AS5EH
O W(Chai et al., 2020), ZE7]ol|= vlo]#] 9]
o] AH I FF4 FHE AT TH(Virgin et
al 2009). AlTH7F CyHV-2 54 24 A= 4
Ho] AstE o] 22 Alg AT del SEE = 3
E}(Ren et al., 2021). o Foll A vlo] & 29} AlLt2
By e B3 BASE Ao deiA glo
™ (Kotob et al., 2017), %1 (Crucian carp, Carassius
Carassius)| A CyHV-29} A 713143 A<l
Aeromonas hydrophila 2 Aeromonas sobria®] 71 &
o] By¥ v} YTKFichi et al., 2013).
TU T8 0lolA CyHV-2 5 7 =
Ao IS 2] fal, =54 g 3 T IS
T AT G 2EG 2 8dE5S Aojsh= Aol
3 9 3} tH(Goodwin et al., 2009; Davison et al.,
2013). 250lo % F 2EH 2 I3E 98
A% A= F-A|(Belema et al, 2017), +=2] S}t
LA (Cole, 1999), FUHAA o] F 3| & 77| &
(Lim et al., 2003), 7ol e] HEH F9 A &
(Stevens et al., 2017) & &2 53 2~E#f 2 &
Xj'

At AL
o] o 2 d% AW FakErel
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