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Tab. 1 Basic information and testing results of CEV and KHV for investigating samples suspected “acute gill-rot disease of carp”
7k =]
KM X Location  #45No.  fhFfSpecies FF: i A% Size T?f{;ér?t{?re Esj?g{i Deaf}El]r:af(%) ﬁ KHV
1l i Henan 1 K oi 500 g 24 FNo ~5 - - -
2 fiflCarp 3—4cm 21 fYes ~20 +345 + -
3 #f Carp 20—25cm 21 A Yes ~40 +238  + -
4 Hr K o 20—25 cm 21 HYes ~60 +/26.0 + -
5 filCommon carp 15—20 cm 21 HYes ~50 +/28.9 - -
6 fiflCommon carp 20—25 cm 22 HYes ~80 - - -
T JtHebei 7 i Carp 200—250 g 24 #Yes ~60 +225 o+ -
8 fill Carp 100 g 25 HYes ~35 +/24.1 + -
9 fifiCarp 100 g 26 HYes ~60 +/31.0 + -
10 fif Carp 100 g 25 fYes ~4 - - +
11 il Carp 200—250 g 27 HYes ~20 +235 - -
12 #f Carp 4—5cm 26 A Yes ~30 +224 - -
13 fif Carp 400 g 26 fYes ~60 +/38.0 - -
14 fiflCarp 4—8cm 26 HYes ~40 +/24.6 - -
1L 7*Liaoning 15 Ml i Matsuura 200 g 25 HYes ~15 - - -
mirror carp
16 fif Carp 5—10 cm 25 HYes ~90 +/35.6 - -
17 fif Carp 1000 g 25 fYes ~30 +21.0  + -
T yﬁ?ﬁf}giﬁ;““ra 750 ¢ 25 HYes 2 +189  + -
19 fiflCarp 15 cm 25 HYes ~40 +37.0 - -
0 ® ’ﬁ?ﬁf}giﬁ;‘l‘m 750 g 25 HYes ~30 - - -
n B ﬁﬁ%}giﬁ;‘mra 500 g 25 HYes ~10 -+ -
REE=MES 23 i Carp 1000—1500 g 25 HYes ~30 +37.0 - -
Inner Mongolia
Autonomous Region 24 fiflCarp 1000—1500 g 25 fYes ~30 +23.6  + -
Jt 5 Beijing 25 PR K oi 2—8cm 25 HYes ~90 +/20.2 + _
26 fif Carp 5000—1000 g 23 #Yes ~30 +277 + .

A TOREIR R U R AR I B ) SRR, < RO B <+ SRR PR

Note: “Clinical signs” means fish had noticeable and typical signs, such as gill-rot; “—negative, “+”’positive
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R2 TEMXAEYREFEACEVIEHE
Tab. 2 CEV-positive rates of carp or koi farms in different study

regions
IR T FREAE  CEVIHMEZEL  fEMEE
Farm Number of Number of CEV  Positive
location total farms  positive farms  rate (%)
W BRI 6 3 50
Inner Mongolia
Autonomous Region
WL RERX 2 1 50
Xinjiang Uygur
Autonomous Region
Jt % Beijing 11 6 55
{1 FHenan 25 17 68
P 75 Shaanxi 5 1 20
1L T*Liaoning 15 9 60
P EIT Heilongjiang 20 8 40
THEERERX 8 4 50
Ningxia Hui
Autonomous Region
11175 Shanxi 5 1 20
=4 Total 97 50 52

* 3 FRIRFEKERA GRS HEFRIAACEVIEHE
Tab. 3 CEV-positive rates of carp or koi farms according to
temperature of water samples

KRR Water  FRIE3H %L CEVHM % PR
Temperature ~ Number of Number of CEV  Positive rate
('C) total farms positive farms (%)
<20 16 6 38
>20 81 44 54
S Total 97 50 52

*4 TREFGEABHOESHEFREACEVEHE

Tab. 4 CEV-positive rates of carp or koi farms according to size

of fish
ke SR CEVIATEZ %L B 5
. Number of total Number of CEV Positive rate
Size i

farms positive farms (%)
<12 cm 57 31 54
>12 cm 40 19 48
HHTotal 97 50 52

*S5 HEMBEFEACEVIEH X
Tab. 5 CEV-positive rate of farms according to various species of
common carps

B b FEFIA L CEVRA %L [SH P %
Suuecies Number of total Number of CEV Positive rate
P farms positive farms (%)
!E% #H K oi 40 24 60
i Carp 57 26 46
¥ Total 97 50 5
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CEVHIM A A A R4 B FE SR A
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WY 7K F= FEFE A FC O (Center for Environment,
Fisheries and Aquaculture Science, CEFAS)[B]Li
F1qPCR 5 53 AT CEVAL I [7) B % AT Ml A 4
(SC/T 7212.1-201 1 86 25 F Aar il 77 % 1558 4)
SR TR HEATKEVAR I, BERL I R
fhfd FHCEFAS! & 37 [ qPCR 7 V: 34T CEVAS I o

T UL R VR AT 45 BHIWT . qPCRITIESS LA
CHE/N 2535, H By s ih 2k, Je NpEM; K
T35/hF40, A 2R A AT BE, EE LIKG4S
FAD— A ANBEYE; K35, R HIY Hdh k1
FIAAM: . nest PCRTVACAREME . B, =5 FIXTHR
IEEEOLT, 73 1 B 5 H @ NBaME . qPCR
Flinest PCRHATAR] —Ffrkz i 77 2 M BH M, U0 5 #F
i NCEVRHTE .

CEVERmERENMFES 5 YL WK
CEV K 5 BH P (B 5 2 CEFAS! 8 37 finest
PCRJT {5 HEAT 528 F11478 bpFL R Fr BL 418, §7 18 7=
KR TAY TR B A R A T .
P45 5@ I NCBIFBLASTHG 2 5 G 34T [F) V5 %
3 AT, Mg B B 4 () R v B AR T
ﬁmwmAuﬁﬁm%ﬁmL%m@mMpm@)
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BAE10007K .
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KHVI A B, Hor 14N FR G370 o 22 1 k60 2
KEMT I 4G RIFIFRES H, 1A
CEVFHE. KHVIH; 34553 CEV. KHVY N
BF P R h SR L 1. n] WAL ARSI AL . ]
M~ 0 dbats S E A X S X IR G Y
ol B R R A B S et R 3 B R N
CEVIEYL, i /D Eum 5 AKHV IS gL 58 75 A=t G
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FIBET: T2 HAE20%—50%, DA TR I T F
60% LA b o K2R AR T3 (1) IR 5 3 35 02 A R it
FEAFCRE T M FH 259 K3 /K S ) S P e
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FEEIZCEVIIBHME R . AE9 N T 97 K LAl
BRER IR I T 50K FRGE K6 I 45 SO CEV A 1,
FH 4 #£52%

HX A3 WEERIRIT. IL7 . oA
BT A A R RS Y, #k S T CEVIFRE. Horp
T IR B A ICEV IH M2 % =1, N68%, Bl & 210
T60%AE 5T55% . 11 7PE AR PE 7R 5E % I CEVEH P
RAST AR, Y N20% (3R 2) KA H A T R IE
CEV BH P FR5E 37 (A tH 23047 7 Z o0 i, 25 X
XFCEV HIAS H 26 1) 52 1 TG ik 3% 22 57(P>0.05) .
AREBHL X (BT, 37 JEsURTA ) ICEV P
FESHMRH RSN E S AR L, Bk
P T E R AR XA SR 4EE R B X)) R
RPAT T EZSN, ERENZEBTLTEEER
(P>0.05). DA EZERRPCEVED AL XINE
T ) B R 4 8 72 5 37 AT, HF BLCEV AT Hi X
Z IR RT3 R

KU W97 S HEFN 4 il SR FE 37 v, R
FERF K IRAE12—20°C 177516 K, 6 KX CEVAL
RIBAYE, BHYE A 38%; KAEHT KR AE20—27 CHIF#
FE3A81 5, 44X CEVEL I A BHYE, FH %2 54%; HP
CEV G /KR =D aFE12—27C (% 3). KAEK
AE20—27° C 4 ICEV ¥ FH % 2 w5 T /KI5 7E
12—20°CH, H7 EnH2H M LR #EER
(P>0.05), FE7RE— 5 il FE 30 R PN, 7K xS L i
FICEVAS H 2 520 AN 2 3

RG-S R97 R FNER 68 752 5637 v,
i AR 7R 1—12 em P FRFEI% 5T, 31K CEVEL
B, BH 2 54%; FF 5 A 7E 12—30 em 197
FEIA405, 19K CEV AL A BHYE, BH %2 48%; P
CEV/B YL (1A 2 DB SR K 1—30 cm (3% 4).
FE i RS 1—12 cm 21 75537 I CEV FH 48 H %
W T T RE S RS 12—30 em4H, (577 2244 45 51
F AP A 2 7] JE I 35 22 5 (P>0.05), FEonFRATT IR
o} L B BEE P CE VIR S 2R T I 25 52

R A W 97 SR R A SE A 3 R
A0F FR R IENE Y7, 245X CEVERTE, BAYEZ60%; 575K
B FRAE I, 26 K CEVIHYE, FHYEZ46% (R 5). Hnfil
FEIAICEVAS H R & T 88 37587, Bk £
W & 2 18] TG 55 25 22 57 (P>0.05), 47 75~ fl 1143 4R ()
CEVERE LR EZER .

WATHIEER A RN, LT, W%
Hi I8N CEV B Mk pdait (K343 7 41, K TCAR it 1L
P(E 1), TR, 84 % 413 )& T Genogroup
Ma%l, HA g #Efk20170518-2. 20170913-1401

T #4k20170706-1. 20170706-2. 20170706-35
e [EFPRRO83. P054 1.3F1H AFEHCyPP-3% £
Bir. b FEMk20170505-15 35 H #F Q098
M141. RO82 1.4. RO04 1.2 52i% = ##k687—2014.
274—2014. 518—2014K RHE .
3 W ®

VLR I 20035 7] g 25 M 3t 25 22 HH
SRR, 2007—20 134556 iR 1 %2, it
J& R RAEp e AR R — Y % — R AR TE
S5—TH ROH, K [ FF4:27—10d, {58 A4 6 K
o R KBB4 O S K Bt
5 UHR, B BESEREIR o 20 A R R A RRE IR
CRIE FKHVD A CEVD A4S AE A 77 (3 6); (HAE
A BE AT 40 B MR R . A AR R s A . AR
MFEE RSB, PiHEY. HEA. HuksE
T3 ICVE BT IR 127, 1% A8 195 01, 22 H50R A 1)
DR AT B AN/ B b O B A e, DR A AT DL
brJ5%& . CEVDIERKE 2 LLKHVDIE £ 4, —
B A BEREE, ELR120164ECEVDER H iz, 7
BEMREECEV T AE 5% A 5. 1850 TS0 56 i 2
R S R R B IR I R A, AN 3 A
NONCEVIE G, AMFFEfEm b, . 7. db
B NS AR X ESHE 1265 B8 LR A i 2k
JEEE I TR R A, KILCEV FH 1 % 1k 77 %,
TMKHVAY 4%, HiilCEVIE YL H F i ok p2 6
9937 1) 2 A

CEVHIKHV Y ADNAG &, ¥ aJ 8 YL i A4
i, FET) R, IR SR AR AR . (H = A7
TE— e 22 53 20 R KR A AN, 13 R K I
JEREIE, fE7—27 CH A KA, 15 # R KR AE
16—30C. fERf 2 IRWERRILCEVI A
822 A5 AR IR, 8 22 A I 5 S0 BB S U A
I RE 2 A B HEREIR, &0 /)N 0 H B A AR
s bRE ), T R LK HV ) 8 A A R R AR ™

201H 40 704EARCEV E S 7 A AR IE", 2 KR
K — B A AE HARIAT . 19994 LS, 32 E . [K
PN L B, BV, o [ A 2 AR I i
FE Ay S 202 9013 20154F, Matrass!
WEI T 9% 24 H 36N AR 637, 17/ NCEVRHYEY,,
AR E47% . ASURICEVEENL Y % B, W0 )
944 T HH CEV FH P 7= 5 37 1 LR M 20%—68% A5,
SR ECEV M 75 3 I bR 5118 52%, X 5 =2
AR VUFRACL o T 5 M LR i 6597 B ) 273 1 2 b L 1
JEEEKHVAISVCV, F2[E 20164 % 35 W il 57 BH 4
B 3 b AL 1. 8% F19.3% 7)) #l ik T
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KX254024 #if8 S HkS: Q098
KX254022 £ S5 Hpk2, M141
AGaeE 5T FRS . 20170505-1
KX254000 £ 22 EpE2, 687-2014
K X254026 i HE HhkS. R082 1.4
- KX254025 s $E kS, R004 1.2
45 KX254003 fifl ji 2% ks, 274-2014
03K X253997 St 2 kR, 518-2014
—KX254023 £ SEE . P054 1.3
oA 8 FHF FhES . 20170518-2

75 A 81T HHS . 20170706-3
52 92 A 8 58 S 20170503-1
o KX254021 & HA FHp2 . CyPP-3
5| KX254027 Fifif 3[E #hk S RO83
51| A HREE RS BHRS: 20170913-1

72| A HREE LT RS 20170706-2

T8IA SagE T HHES. 20170706-1

LA & ] B, 20170518-1

KX254005 @l i 2= HbkE . 396-2013
89|KX254006 G P TR, 5482014 } Genogroup IT'b

KX254007 i 2% FHhkS. 531-2014 N\

KX254008 &l i >~ Hhk2. 588-2013
254009 @ 22 Rk, 436-2014
254013 @ Y[ FHE. Q030 1.2
347K X254010 @ 2% kS, 641-2014
KX254011 81 322 FhkE . 345-2013 > Genogroup T
KX254002 6l 2% FhkD. 542-2015
KX254012 6l 2% FhkS. 640-2013
KX2540198 4 FhED . Q2292.2
KX253998 @ 2% HbkE . 220-2014
KX2539994 ik >~ HHkS. 420-2014 )

1 ZETCEV p4at B H 73 Fr 5 R I AR AL
Fig. 1 Unrooted phylogenetic tree based on partial p4a gene sequence of CEV
%6 CEVS@EZHRENESLER
Tab. 6 Comparing biological information among Cyprinid herpesvirus infected by CEV

RIR KR HRT
Onset SEHZ RN GenBank 25k

8

n

Genogroup I a

99
26

33

10|

0.005 26

J¥*5No. JpiBE Virus 1 3 Host JiE R Symptom temperature Genome size  A(cocsion  References
(C) (kb) No.
1 RV R 8 Carp  SERIER A Common J26E, B2 Ak, MR, BME, % 7—27 — KM283182 [14]
edema virus (CEV) carp and Koi carp JiiRot gills, Swollen gills,
Sunken eyes, Lethargic
behaviour, Edematous body
2 SRS EE 1R SRR EECommon JE. FLKkJMCarp pox, Papilloma <20 291 JQ815363  [15—16]
Cyprinid herpesvirus carp and Koi carp
1 (CyHV-1)
3 SRR AR S&fa. f. fRE) SMiGiM 8 E K IEGoldfish 15—25 290 JQ815364  [15,17]
Cyprinid herpesvirus Goldfish (Carassius hematopoietic necrosis
2 (CyHV-2) auratus), Crucian
carp, Gibel carp
4 SRR3R MERIERAECommon AR, BEH M, MR, AEBEH 1628 295 DQ657948  [15, 18]
Cyprinid herpesvirus carp and Koi carp 3¢ Bk R ot gills, Bleeding
3 (CyHV-3) gills, Sunken eyes, Pale patches

or skin blistering

CEVIHIK HZ . 455 CEVIB Y & filfl 2 1 12 il » HCEVIFERFE K A fE12—27°C, T /KEE12°C
(1) 3= L9 IR 45 51, 7R CEV E oA o 3. [ SR DL FI27°C LA AR i, 38 TC iR E 1% L 7K I
filF % 5 M e 2 e 7™ B ()95 D o TRE FE R BAEECEVIR YIS I . B hE fh%

PEARIECEV R K N T—27CM RSk KA LL20°C 43 S BRIl 43 1) 9 41 2 Te) A
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RAECEVDI R EHRD . I 3a 5 B i F i
BT, 75 R0 A R il 24555 R 5 8 A4
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Abstract: In 2017, to further confirm the speculation and epidemiological traits of carp edema virus (CEV), 26 carp
farms in 5 provinces of north China, where “acute rot gills disease of carp”, were occurred, surveyed, and sampled.
CEV and koi herpes virus (KHV) were detected using quantitative polymerase chain reaction (QPCR) and nested PCR
techniques. In addition, 97 carp farms in 9 provinces of China were randomly surveyed for CEV and PCR products for
sequencing and analyzing viral DNA of CEV. The results showed that 20 farms were CEV-positive samples, 1 farm
was KHV-positive sample, and 1 farm was infected by Sporozoa among 26 farms in north China. Besides, 50 farms
were CEV-positive samples among 97 randomly surveyed farms, and infected strains belonged to genogroup II (GII).
CEV was detected in different study regions, temperature of water, size of fish, and species of carp with high rate of in-
fection, and there were no significant differences between them. In summary, CEV infection was found to be the major
cause of “acute gill-rot disease of carp” in several provinces, and showed high-rate of positive detection in carp farms in
north of China. In addition, CEV infection affected various species of common carps including koi carp with different
sizes at the temperature range of 12—27°C.
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