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Plate [

Clinical symptoms of white-gill diseased fish

1. surface of diseased fish; 2. anatomical drawing of diseased fish; 3.white gill of diseased fish; 4. pericardial effusion; 5. blood of the diseased fish

®1 HEEANABRYENTUCEHESTEES)
Tab.1 Identification of the blood counts of white-gill
diseased fish (mean+SD)

) 2L S TR
(rou (x10°4>/mm’) (x10*4~/mm’)
group RBC WBC
IE% 1 health 1.79+0.22% 7.49+0.41%*
IS5 diseased 0.27+0.01* 9.61:£0.34%*

Ve *RIRIE B IR R R f A e 22 AR R (P<0.01),
RN AN [F) — B 1E 8 #0017 B 0 2 R 38008 72 57 AN (2. 35 (P>0.05)
Notes: * mean the same column normal numerical difference between
fish and white gill disease significantly (P<0.01), ** means the same
column normal numerical difference between fish and white gill disease
was not significant (P>0.05)

W LHEEUT, 405 72 2 TSAFITCBS
X £ B LB RIS P ZH 4 R4 A T o
Rigw, 27°CH;3R48 hg ML, ¥R kA
I TR BE
2.3 RSIV PCRH& M 45 R

PLEF X RSIVI X 4 251 90, X R
I PR 2 B« 19 88 i DR A 5 f 20 238 TR e AR 0 A7
PCRY" 14 (E 1), 45 Fhi taREA rh g X 5 ¥ R P~
B R ER N T L T R B BH P RE AR

1 KFEARSIV PCRIE N E
M. DL2000 DNA Marker; 1,2, 5, 6.3 i WL 2% & fa b A 3,
7. BRI AR AR 4, 8BRS . 1~4.5] ) 1-F/1-RY 7
; 5~8.51 ¥04-F/A-RY HE =4
Fig.1 Deteced the RSIV infection of
L. crocea samples by PCR

M.DL2000 DNA marker; Lanel, 2, 5, 6.RSIV positive control ; Lane3,
7.genomic DNA purified from white-gill disease fish; Lane4, 8.RSIV
negative control 1-4.The primer pair used for genomic DNA
amplification is 1-F and 1-R; Lane5-8.The primer pair used for genomic
DNA amplification is 4-F and 4-R

W51y 24 T DL 88 [ AA% R 4570
24 HARIBENE
T 358 ' 2 51O IR UL B2 F 1Y) 2 48 5 B
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3 FES P IE 2 AU B S
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Aaiky, EEAENMEEERR . WA, A
/N A S R (P BT -4~6)

JE o £ 1) I U 2 25 B 4K R
JAL S A T AR EEIRSE, S5 EREL . R
10 0 94 BT R S /N B A 2L v, T O
A 2020 ML 20AR D5 BB S8 N A R & Bkl B &R UL
R, I LA AT X A, R A i
Z 5 WRMEAN R L AR 2 A e B A e f, R
B0y MR 2SR KN, 2 BN HLUE 40 i ik

JHAEEE, FNERIER . FNEREEREIER, B BRI/, MERUNmECE, MRS, AL

B T fREELRTHE
1~3, 4~6, T~973 ) 2 7 JE 1 JFF AL 80, B 24 DU R I AL 00 B AR Ak o LJHF P AL 48 48 6 % 5% (HLE=400); 2.1 %4 A G 21 40 i (HLEx400); 3.1
ARMAZ I, A0 2 16 5 FRREHE (HLEX1000); 4.9 £ 15 NER I K (HLEX400); 5.5 /N JLU TR 1R 9 26 (HLE=400); 6.5 /N AR W 9%, X
BN R G BT (HLEX1000); 7,40 40 3R 18 T M BRAL4Uep, (H.Ex400); 88585 A K& & 2 i 3 2 T (HLE400); 9.40 41 iR JE 25
AH, K2 RABIT AR, B2 2040 i i 3K i — /) [ (H.Ex1000)
Plate I Histopathological examination of white-gill diseased fish

Histopathological examination of 1-3, 4-6 and 7-9 indicates the damage degree in white-gill diseased fish. 1. Intrahepatic vasculars were stenosing.
(H.Ex400); 2. There were no red blood cells in blood vessels of the liver (H.Ex400); 3. The nucleus of hepatocytes became swollen and cell boundaries
of hepatocytes were unclear. (H.Ex1000); 4. Glomerular hypertrophy (H.Ex400); 5. The renal tubular normal structure disappeared (H.Ex400); 6. Renal
tubules were disintegrated and disappeared and only the shape of the base membrane was there (HEx1000); 7. Red blood cells diffuse throughout the
spleen of white-gill diseased fish (H.Ex400); 8. There were a large number of hemosiderin depositions in pulp of spleen (H.Ex400); 9. The erythrocytes

in the spleen showed serious degenerative changes (H.Ex1000)
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LT, oA D B S 1 A e A A A (B T -2~6)

3 vHie

A S50 v R AR YRR < B ) e fRE R
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T B R B MAE B9 RE ARSIV, Hofd FILF

w1 E AT K 5 A 0 2 DL K R IR K
A 2E, WFATIA IR YL RSTV Ay gt 25 22
G, [FEZ U fEH KR MR —
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PR, K A0 A K 3 f0 RSTVD R B 41
LU A A —ENES, BRI MRE LT
A AR SR s S N N 3 L
HANMBREEMER . A mieny . B
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AL (075 25 SR (V) 3108 20 L o S5 o 426 0653 75 SB0RE (V) 4.1 200 B o JHCKC 6 905 36 SR (V) 5. 6 0 L e 5 o 77 £ £ 25 SR AT 4530 44
MAHLIEM); 6.1 4L BOR IR B URE (V) M ZRobifds N AiRR: Ve 9 SRR

Plate I Electron micrograph of cells from white-gill diseased fish

Electron micrograph of 1-3, 4-6 and 7-9 indicates the cell from liver, spleen and kidney. 1. showing the condensed chromatin and vacuolized
cytoplasmic; 2. showing virus particles within the cytoplasmic; 3. showing the aggregated virus particles within the cytoplasmic; 4. virus particles in
spleen cell; 5. showing the aggregated virus particles and vacuolized mitochondrion; 6. virus particles in kidney cell

M:Mitochondrion; N:Nucleus; V:virus particles

S Hk - croaker /ridovirus in the Luoyuan bay, Fujian
[1]  M/hak PRSI AT AR 23 MPCREE NI, 48 province[J]. Fujian Journal of Animal Husbandry and
FEEPUEIE, 2013, 35(2): 5-8. Veterinary Medicine, 2013, 35(2): 5-8(in Chinese).

Yang X Q. PCR detection of cage cultured large yellow [2] ZBEE 7T, XIHRE, 5. B aR- K A N

http://www.scxuebao.cn



9

S FRAE R L B — BT T R B T 1461

[61]

I3 18 J R oy BALAEHE S BT [CL/2013 4 EDK P 2 4
L2 e 2 RBE i8 SCER. i 1 R A
4%, 2013: 86.

BARER, BHER, 560K, &5 K rh SR8 12 W B3R T[],
VSR TR RS, 2015(5): 52-54.

HuLJ, HuK, Yang X L, et al. The links of Fish disease
diagnosis in clinic[J]. Fishery Guide to be Rich, 2015(5):
52-54(in Chinese).

MRREEE, VRXAR, SR, &5, WA FRTE KBt I W B
VEHIHR[T]. AR B EE, 2001, 23(2): 14-15.

Lin N F, Xu B F, Gong H, et al. Elementary research on
“white-liver disease” prevention and cure of
Pseudosciaena crocea in cage aquaculture[J]. Fujian
Journal of Animal Husbandry and Veterinary Medicine,
2001, 23(2): 14-15(in Chinese).

FE&. RKEMAE I 88 A PG simR¥ s
FHYIBEE, 2001, 18(2): 76-77.

Wang C G. Prevention and control white gill and white
liver disease of seedling of Pseudosciaena croceall].
Animal Science & Veterinary Medicine, 2001, 18(2): 76-
77(in Chinese).

IR, TKSF, &2 R 93, 5. IF 0 UL 25 50
PREVRRPELD]. B9 K22 4R (A AR B4 0R), 1998, 3(3):
120-125.

Ji R X, Yoshimizu M, Ezura Y, et al. Characteristics of a
isolated virus strain from anemic Japanese flounder[J].
Journal of Jimei University (Natural Science), 1998,
3(3): 120-125(in Chinese).

TUOOE, SEAE, BT, S5 FRTE KSR BB R R
103 B I R G RCE T[T, AR 24, 2005,
45(5): 665-670.

Fan W H, Huang J, Wang X H, ef al. Identification and
phylogenetic study of pathogenic bacteria causing ulcer
disease of cultured Turbot (Scophthalmus maximus)[J].
Acta Microbiologica Sinica, 2005, 45(5): 665-670(in
Chinese).

Weng S P, Wang Y Q, He J G, et al. Outbreaks of an
iridovirus in red drum, Sciaenops ocellata (L.), cultured
in southern China[J]. Journal of Fish Diseases, 2002,
25(11): 681-685.

Shi CY, Wang Y G, Yang S L, ef al. The first report of
an ridovirus-like agent infection in farmed turbot,
Scophthalmus maximus, in China[J]. Aquaculture, 2004,
236(1-4): 11-25.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Teng Y, Hou Z W, Gong J, et al. Whole-genome
transcriptional profiles of a novel marine fish iridovirus,
Singapore grouper iridovirus (SGIV)in virus-infected
grouper spleen cell cultures and in orange-spotted
grouper, Epinephulus coioides[J]. Journal of Virology,
2008, 377(1): 39-48.

A, INEM, 208, &5 S0 A A AT R RE A I
WEFE[I]. R EE 4, 2011, 27(2): 158-164.

Li H, Sun Z P, Li Q, et al. Characterization of an
iridovirus detected in rock bream (Oplegnathus
fasciatus; Temminck and Schlegel)[J]. Chinese Journal
of Virology, 2011, 27(2): 158-164(in Chinese).

FER, A0, B, 45, K0 RS R 35 0 i 7
BRI, shiEE =3, 2011, 32(2): 73-76.

Wang Q, Li K B, Zeng W W, et al. Progress on viral
disease caused by largemouth bass ranavirus[J]. Progress
in Veterinary Medicine, 2011, 32(2): 73-76(in Chinese).
mIEH, B4, MR, 5. KRB &8 &R
WIEEREIERIEFE[D]. WKk, 2012, 42(5): 17-21, 26.
Gao Z Y, Zeng L B, Xiao H B, et al. Studies on the
physical, chemical and biological characteristics of giant
salamander iridovirus[J]. Freshwater Fisheries, 2012,
42(5): 17-21, 26(in Chinese).

Chen X H, Lin K B, Wang X W. Outbreaks of an
iridovirus disease in maricultured large yellow croaker,
Larimichthys crocea (Richardson) in China[J]. Journal of
Fish Diseases, 2003, 26(10): 615-619.

B, IRIE, R, & IEHE S5 B A8 KA A
T 40 H EE R TR [I]. K2R, 2013, 32(4): 192-196.
Cui L B, Chi S, Li X H, ef al. Comparison of
hematocytes between normal and white-gill diseased
large yellow croaker Pseudosciaena crocea richardson([J].
Fisheries Science, 2013, 32(4): 192-196(in Chinese).
TR, G, XIFF, 5. = B4R Il i K 20 i 07 25 I
HLRE 0 B (0 73 2 5 48 B [1]. AKAEEM 23R, 2010,
34(6): 1150-1156.

Wang Q, Zeng W W, Liu C, ef al. Identification and
characterization analysis on a Megalocytivirus isolated
from diseased marbled sleepy goby, Oxyeleotris
marmoratus[J]. Acta Hydrobiologica Sinica, 2010,
34(6): 1150-1156(in Chinese).

JEUH SR, B G, BRI, . A% Gt R IR AT T i
i Siniperca chuatsiff)H ZUREL =W ER[T]. K=k &,
2015, 28(3): 35-38.

http://www.scxuebao.cn



1462

Ko AR

4%

(18]

[19]

[20]

Qi R R, Lei Y, Cui L B, et al. Histopathological
observation of mandarinfish (Siniperca chuatsi) infected
with infectious spleen and kidney necrosis virus[J].
Chinese Journal of Fisheries, 2015, 28(3): 35-38(in
Chinese).

SCHK, TR, B SR, 5. RV Lates calcariferfl B
B IS WD), K722 2R &, 2015, 28(4): 28-32.

Wen L, Lei Y, Qi R R, ef al. Diagnosis of iridovirus
disease in sea bass Lates calcarifer[J]. Chinese Journal
of Fisheries, 2015, 28(4): 28-32(in Chinese).

Geng Y, Wang K'Y, Zhou Z Y, et al. First report of a
ranavirus associated with morbidity and mortality in
farmed Chinese giant salamanders (Andrias
davidianus)[J]. Journal of Comparative Pathology, 2011,
145(1): 95-102.

ZH, LR, R, 55, — LR F R e KR BT
HR BB T[], MOl AL R, 2009, 30(5): 6-12.
Qin L, Wang Y G, Shi C Y, et al. Pathological study on
the infection of Scophthalmus maximus by an
iridovirus[J]. Progress in Fishery Sciences, 2009, 30(5):
6-12(in Chinese).

http://www.scxuebao.cn

[21]

[22]

[23]

S, W, VR, SE O E A4 B LT
TN, K722, 1997, 21(S): 56-60.

Wu S Q, Li X H, Pan H J, ef al. Research on the
pathogen of the outbreak infective disease of Siniperca
chuastsi[J]. Journal of Fisheries of China, 1997, 21(S):
56-60(in Chinese).

RPEHE, BB, VETT A, 45, K85 R el i 75 I PCRASY
W J HEUR BT T[]. B2 4% 76, 2015, 50(1): 68-74.
YuZH, Geng Y, Wang K Y, et al. PCR Detection and
Pathohistological Analysis of Ranavirus Infection in
Alligator Snapping Turtle[J]. Chinese Journal of
Zoology, 2015, 50(1): 68-74(in Chinese).

B, AN, TR, S RBP4 et
JILES SR BT AR CPBAN ML v (¥ S G 3G A 2% AR (J]. 7K™
224, 2015, 39(11): 1713-1720.

Luo X, Fu X Z, Li N Q, et al. Study on optimal
proliferation conditions of infectious spleen and kidney
necrosis virus of Siniperca chuatsi in CPB cells with
synchronous inoculation[J]. Journal of Fisheries of

China, 2015, 39(11): 1713-1720(in Chinese).



9 1) Jitd o AR FREEICE A A BRI — OB B S A W) A BT 1463

o
ol

Preliminary study of a new virus pathogen that caused the white-gill
disease in cultured Larimichthys crocea

SHIHui', XIE Jianjun', WANG Wei', WANG Gengshen', HEJie', XU Wenjun”

(1. Marine and Fisheries Research Institute of Zhejiang Province, Key Laboratary of Marine Culture and
Enhancement of Zhejiang Province, Zhoushan 316000, China;
2. Fisheries College, Zhejiang Ocean University, Zhoushan 316100, China)

Abstract: By using histopathology and polymerase chain reaction (PCR) methods, studies were carried out to find
the cause of the white-gill disease in Larimichthys crocea cultured in cage in Zhejiang Province. White-gill
diseased fish had the typical symptom of pale gills and there is no ulcer in the body surface of infected fish.
However, the blood and blood cell counts in the white-gill disease fish were significantly decreased. Pathological
observation showed serious pathological changes in internal organs. In white-gill diseased fish, haemocytes, in
particular, erythrocytes reduced sharply in the blood vessels of liver, spleen and other organs and degenerative
changes occurred in red blood cells, too. Under electron microscope, a large number of viral particles were
observed in the cytoplasm of spleen, with an average diameter of 40 to 45 nm. With the primers derived from
RSIV, no fragments of the RSIV DNA could be amplified from the white-gill diseased fish. The results indicated
that although white-gill disease and RSIVD both can lead to the symptom of pale gills, but the pathogen that
caused each disease was completely different, and the white-gill disease that broke out in Zhejiang may be
associated with another virus.

Key words: Larimichthys crocea; white-gill; red sea bream iridovirus virus; histopathology; polymerase chain

reaction
Corresponding author: XU Wenjun. E-mail: xwenjun@sina.com

Funding projects: Natural Science Foundation of Zhejiang Province (Y15C190018); Institute of Science and
Technology of Zhejiang Province (2015F30003, 2015F10001);Basic Research Foundation of Zhejiang Ocean
University (22135010815); Open Project of First-Class Discipline for Aquatic Province of Zhejiang Ocean
University (20160008).

http://www.scxuebao.cn



