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2003) s
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, 2007a, 2007b; Li et al, 2008; Xu et al, 2010;
,2014; Wang et al, 2017) s

(Stentiford et al, 2005; Small, 2012; Li et al, 2021)

1
1.1
2020 8
23 26
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(
1~2 ), 60~100 ,
; ( 4
) > 0.5m
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1.2
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a :
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(
,2008a)
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—-80 °C ; (San Plus,
Skalar, )

(
, 2008b)
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(Stentiford et al, 2005)
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200 pL ,
1~2
( 0.04%, ) ,
(BX53, Olympus) ;
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, —20°C , DNA Wang
(2017), 200x
, (<10)
(10~100) (>100)
, 48 h 70%
Wheeler (2007)
, Hé&E(hematoxylin & eosin)
14
DNA
(TIANGEN, ) 1.3
DNA, -20°C ,
ITS1 (F:
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5'CATTCACCGTGAACCTTAGCC3'; R: 5'CTAGTCAT 10.0 uL, DNA 1.0 pL, (10 pmol/L)
ACGTTTGAAGAAAGCC3')(Small et al, 2007) 0.8 L, 7.4 L, - 95 °C, 30 s: 95 °C,
PCR PCR 55 60 °C, 30 s, 40
: 2x ApexHF FS PCR Master Mix( (threshold cycle, Cy)
; )10.0 uL, DNA 1.0 uL, DNA qRT-PCR
(10uM) 0.8 uL, 7.4 uL 194 °C ,
5 min; 94 °C 30,56 °C 30s,72°C 300 ITS1 (Li et
30, 30 ;72 °C 10 min, 4 °C al, 2010), ,
1.5% PCR
PCR 1.6
; TA SPSS 23.0
Sanger ITS1 (one-
NCBI BLAST s GenBank way ANOVA, P<0.05),
ITS1 , Mega 5.05 Pearson
1.5 qRT-PCR 2
(300 mL) 2.1
0.2 pm , 2mL 2141
, , -80 °C , ,
Biomarker Soil Genomic Kit ( ,
, ) 100 mL (  la) ,
DNA, Li (2010) ,
qRT-PCR ITS1 ,
10*~10° copies/uL, qRT-PCR , 10~15 pm,
: TB Green® Premix Ex Taq™ II(TaKaRa, ) ( 1b)

1

Fig.1 Morphological observation of the H. perezi trophonts in hemopymph of crab P. trituberculatus
‘a. ( ); b. ( , ) ( )

, ( 2a,2b,2d),
( 20
( 2) b b
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2
Fig.2 Histopathological observation on the major tissues of crab P. trituberculatus that severely infected with Hematodinium perezi
: H: ( ); L: ; HM: s M: a. N ;b
, s ;C. ;d. ,

50 um
3
Fig.3 Various life stages of H. perezi in the tissues of infected P. trituberculatus
ta. ¢ )b C e C  )d

C )
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, ~299 bp Hematodinium
; ITST rDNA , GenBank (
R ON668054 ON668055 ON668056) NCBI
; BLAST
H. perezi ITS1
R 98%~100%,
2.1.2 ITS1 ITS1
s 2 ( 4, H. perezi
MT559529 Hematodinium perezi ex Helice wuana
MT559540 Hematodinium perezi ex Macrophthalmus japonicus

MT559541 Hematodinium perezi ex M. japonicus
A ON668054 Hematodinium perezi ex P. trituberculatus

MK352447 Hematodinium perezi ex Helice tientsinensis
A ON668056 Hematodinium perezi ex P. trituberculatus
MT559535 Hematodinium perezi ex H. penicillatus

MK352448 Hematodinium perezi ex H. tientsinensis H. perezi 11
MT559544 Hematodinium perezi ex Uca arcuate

MT559534 Hematodinium perezi ex Hemigrapsus penicillatus
96

MT559545 Hematodinium perezi ex U. arcuate
A ON668055 Hematodinium perezi ex P. trituberculatus
MT559530 Hematodinium perezi ex H. wuana

EF173451 Hematodinium perezi ex Scylla paramamosain

EF 173453 Hematodinium perezi ex P. trituberculatus
EF065714 Hematodinium perezi ex L. depurator
EF065712 Hematodinium perezi ex L. depurator

88 EF065713 Hematodinium perezi ex L. depurator | H. perezi 1

EF065715 Hematodinium perezi ex L. depurator

EF153724 Hematodinium perezi ex L. depurator

DQ925235 Hematodinium perezi ex C. sapidus

FJ844430 Hematodinium perezi ex C. sapidus

DQ925231 Hematodinium perezi ex Callinectes sapidus

) DQ925234 Hematodinium perezi ex C. sapidus H. perezi IIl
DQ925232 Hematodinium perezi ex C. sapidus
DQ925233 Hematodinium perezi ex C. sapidus

FJ844431 Hematodinium perezi ex C. sapidus

0.005

4 ITS1
Fig.4 Molecular phylogenetic analysis of H. perezi infected P. trituberculatus in Rizhaoarea based on Hematodinium ITS1

R NCBI GenBank ; ML
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Tab.1 Correlation between the prevalence of H. perezi in P. trituberculatus and environmental factors, and correlation between the
abundance of H. perezi in water and environmental factors

T S chla NOj NO; NH; PO}" Si0%"
0.989%* -0.382 -0.126 0.079 0.319 0.816 0.633 -0.139
—-0.630 0.945%* -0.355 —-0.769 -0.901* —0.944* -0.912%* —-0.540
D * (P<0.05), ** (P<0.01)
(P<0.05); a )
(D Hematodinium perezi (Small et al,
2012; Xiao et al, 2016)
3 6~9
, 7~8
2020~2021 , ( 3~4 )
“ 77 (Messick et al, 2000; Li et al,
2011; Shields et al, 2015) 5~6
;60
; 3 7 ;
) ; 50.7%, 7
) ; 7 7 ;

(Appleton et al, 1998; Li et al, 2010)
( , 2007a, 2007b; , 7 8
,2015; ,2017) s 8
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EPIDEMIC OUTBREAK OF HEMATODINIUM DISEASE IN CULTURED PORTUNUS
TRITUBERCULATUS ALONG RIZHAO COAST

LIU Wei-Xin"*, CHEN Xiao-Ling®, LI Meng"?, WANG Jun-Xia’>, ZHANG Xu-Tao"*,
HUANG Qian"?, LI Cai-Wen"*>*?3
(1. CAS Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 2. Rizhao Ocean and Fishery Research Institute, Rizhao 276826, China; 3. Marine Ecology and Environmental
Science Laboratory, Laoshan Laboratory, Qingdao 266237, China; 4. University of Chinese Academy of Sciences, Beijing 100049,
China; 5. Center for Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract The parasitic dinoflagellate Hematodinium is an emerging infectious pathogen affecting a broad range of
marine crustaceans, causing milk diseases in cultured Portunus trituberculatus, eventually resulting in massive mortality of
crabs and consequent large economic losses. At present, the distribution of Hematodinium parasites in mariculture area of
Rizhao, Shandong, has not yet been studied. An epidemiological survey was conducted in major P. trituberculatus culture
areas in Rizhao in August 2020 and May-November 2021. The distribution of Hematodinium perezi in Rizhao was
identified by morphological observation, histopathological examination, and molecular identification. The Hematodinium
epidemics occurred between June and September, and peaked in July and August with the highest prevalence of 52.5%.
Multiple typical life stages of H. perezi including filamentous trophonts, amoeboid trophonts, arachnoid trophonts, clump
colonies, prespores, and dinospores were observed in tissues (e.g. haemolymph, hepatopancreas, heart, gills) of
Hematodinium-infected crabs. The presence of H. perezi was detected in pond water, and there was about 3~4 weeks
interval between the peak of H. perezi abundance in ambient water and the prevalence in cultured P. trituberculatus. The
occurrence of Hematodinium epidemics was closely related to the changes in temperature and salinity. The higher
temperature (26.2~28.6 °C) in July-August contributed to the rapid proliferation of Hematodinium in crustacean hosts,
resulting in the outbreak of Hematodinium epidemics. The lower salinity (20.7~25.3) likely inhibited the survival and
spread of Hematodinium in environmental water. The present study preliminarily revealed the Hematodinium prevalence in
Rizhao area, and further elucidated the ecological course of the occurrence of Hematodinium epidemics, and provided an
scientific reference for the control and prevention of Hematodinium epidemics in future.

Key words Portunus trituberculatus; Parasitic dinoflagellates; Hematodinium; epidemiology



