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(WL R Be g e S BT ILRT  # LA M K PRI ST BT, #7YL #Hil - 316100)

WE: UFATARTELKRE TN AN RE R REARE, HET SRR ERE
KRR TEANKERMALHE)E, 5% ELISA % M M W& 76800 B %yt AL T i 5
W HE oy (] 2 OE YU W BOR (IFAT) o R % AL R #5046 \PCR R IFAT 3 F# 7 k3t R &
WHREFE RTERERRTEF I MHARTTHRAN. BAERET ¥ AZHSAL M
#A M & 33.3% , 7 IFAT K& PCR % Jll P #£ 5 77.8% , 45 &% 3% 100% ; Pt sk R e b &
FB RO, T E ¥R Tl 48 U RS 5 748 U 20 o IR B8 ok R R A E BB SRR
BT ReBEhb. YW RERN RN FAEREELFRRET MESEHANT %o
REW IRk ZARTEBLTE; METOLTE; RN

hES¥#ES:Q579.1; S 917

I 9P 3R #E W1 ( Hematodinium sp. ) &I 4ERfE
FEWTTE =R T 28 ( Portunus trituberculatu) (45
% F B (Scylla serrata) FRPAM) X EF A HIRAE S
Y, B AR e R A, WATTE ST
ERARTE. FETLHRERNET#R
£, HEENEXESE" T ERERBERTE,
FIEE R, ¥ H A48 ( Charybdis japonica) 1
WZFER , & REMR IS EIMIRS R
BUREE R MINIREER

MYRHRHE R R THHE S Y 1] R HE L 49
Syndinida B M50 IRHER R, B K P REWE
BEREFER, BN CABREMIE, FERS
H SR Y8 X 38 )Rk I 4R ( Nepkrops norvegicus) ' | 1% 18
( Callinectes sapidus ) BARE #& ( Chionoecetes
bairdi) L4 J 4k %8 ( Chionoecetes opilo ) FF ¥ 2 &
L D S o o T

SR I TR IAHE B E S IR K R R
FREREAMN, MKE RGN EE, E# AR
B, Mk e K ER 4O 5 40 R/ MBS IR
RLRY 35 AR Bk, 78 3 8 BAE T AT 2 B Ak,
{BRTEE RS ) R e i, i T AR T

1545 H #A : 2008-01-22 {& 5] 5 A . 2008-04-09

NEERIRAD A

HE B B 5 7 5 40 BT S 2 RN, Bl
B RS X 2R A5 IER L4, 55
IR SRR, [ Ah 3 A0 i O 5 e v 3 2
FKECLA T JURp 78k : b B 5 5= H. E JL sy
A8 EmE"  ELISA™ | Western-bloting™’ |
TP JPCRU 25 AR ST A A 1 B9 354 $E oy
EFEBRIUR S & 2 EnEE, ERER
HA T iz A O8 Bk B R (indirect
fluorescent antibody technique, IFAT) £ M Ifil 5P R
BB 758 , N T 7 I O 35 HE R Y I PR

L,

1 MRS
11 SR

RRSE LT Sigma A7) FITC-F1 5
IgG HRP-9i % IgG EHi 4 1gG W TR G+
AW AR B 2 R H R (2 k) I THTL
B BRI EBE LR 3 0 ; Nikon 801 BT
1.2 HEHE&

R B E WAL AR E R &R SR
Mo T FE T B4R 7 8 Uiy Tk A2 5 ek Bt AR

BT E WTERHUT BB % 9 (2006F4003 ) ; ¥ 1148 A AFL 4 E ST E (Y3080317, Y3080181) ; ¥i{L HRHIT A A 50 B

(2006R20009 )
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B, & DA EE VAR A 25 0, I o6k B2 v 1E 5% 1 40 e
JVFegaE R mERA, RAREZEERITH
— o &t X I 5P R HE  ITS1 HE S RS Y
( Primer 1:5' — CTGATTACGTCCCTGCCCTT -
3'; Primer 2:5' — GCATGTCGCTGCGTTCTTC -
3') ,PCR ¥ 3t} 585 bp F¢ F 47 , &t F 43
Mt , 5 EAME TS, R X, B 12 e Ay i 5R
RHER , BRI ik BT A4 RS WICEk
[13] . BUREIMIE 4 000 r/min B.L> 10 min,
PBS ¥£#% 3,37 TTF 1% B/REMREZ 1 h, ¥
%3, BHARARYEE 3.6 x10° ind/mL, & &
ZK, -70 ClEFEH,
1.3 HmmFHE

BT 2K A Sl s Pk, s 3 1B
BB — RS AR K B AN 5 k% Lt 2Lk
¥, REREEWRME T2 6 s, 881
mL, 3 FEHES 1 mL gisiFmiEa s, HiE3
FEFEmERERE 1K, HM 2 BRI, /i
ELISA 7535 ML &SR8, B ik 5 120 LA
b, RERENTE, .
1.4 HOFRN RS HL

[ #: ELISA J7r ik EHL ARt , PLIR S vk
ES5%g AP REKEMEF. 492 nm 4 EEBUR
fH, 2L P/N HXTF 2.1 MBI AP, 8
RRTEMMKES 1% BREREEE, BEA
1% /A ILVE 1) PBS ¥k, T 4 CHHLARSEITR
Bt B , S Ao A e AR TR BT YR 9 , 2 B ) 12
[N 5 1R N o A = 2 SR i v UL
Eo FUEIIA 20% BH I, G Ao
1.5 [EEEATERN A R EL

BHARAEERHRLE HEREAZ
TR ACHL, Z B, B T Ja PR BA e F R VA
(35% HFEE 2.5 mL, B 0.5 g, #487K 100 mL)
B 10 min, Bt F & H. MERRTFEIKE R
BT HBUMMKREL 1% #8 /R HREE 1 h JFRERL,

wRAZAE  FFRFERS pL TR,
KSR SEE, ZRET,55 CREE 5 min,
s R RPN, 37 CRERAERT 1 b,
PBST ( NaCl 8 g, Na,HPO, - 12H,0 2.9 g,
KH,PO, 0.2 g,KC10.2 g ,H,0 1 000 mL, pH
7.4,0.05% tween —20) P& 3 IR, BT, W&
BB FITC-¥41 4 1gG,37 CRERERT
40 min, PBS ¥k #% 3 WG FIH Il BRER £ 28 mh

(0.5 mol/L CBS: Hifi =1:1 ,pH 9.6) # 1,495
nm FEN T ER . WRKA LG, BIR & it
HRFT 4 Co

DUARHEFRAERE AR B e A N 2 IR, R
AGOCEIE M R ATE P, TR E B
P P %o S L e A D B A o

RERAHBEEFL  DFTELRE
1:64%] 1: 1 280, FITC- ¥4 % 1gG M RE1:32 3
1:256, 3 AR AR TR, RIBRARE
IR ER AR — BT —HURRE Lo

FAvaRl AR R HEA TR
Sy, SRRy . BHBSTSC R BP A F 4T 4 1eG U
FOEPMEHIF IR 1gG HEAT B RILFER, F
A B2 i I M o ek AT SR S R AT R MY, ARG
P B A T A PR AR A TR

wmAeRl AR T 2007 4£9 -10 A
RETHWIL=TE FHLBEEK FE LA
BRI D B &I B SFHI AT FERT
B KU BTGB HRT &, P O ERRT
B E SERRE R IMAE . I B AT, B
PR iR B X . IR 18 1, B
P AT,

S E R BRESE  FHSMIRE R
MR B GER  REA ERe  RIR BE . e
P TR R R AT, MKEBERT, G
T IR 5 i 2 P A/ N L A A o R 3 g B

MEREAAER RELKEEERD
ARIENRE , FEAT IR B HT AR I

PCR ##) PCR #0157 S0k (13 ] B9 05
i, LA BURR S 585 bp /MR R R

2 4R

2.1 MmiEHEE

E]#2 ELISA 0 M &L AR 4 35 10 240, %
J3 OD,,,{& 0.259 6 ,P/N {H 2.32, L&k TE
ik B BRI, R k4 R 7 680, it
J3 OD,,,{& 0.367 3 ,P/N {H 2.26, 522444
RHIR AT ER
2.2 RERKERERERFRELEER

T 5 I, B R 0 o8 o 5 0 AR B2 160, FITC-
EHi% 1gG FBEEE 100 B AER T, 7RI
BT ILFRA R R e e fa, sy B
RN, ERERG, MENERBEREDME, K
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b HUAR R AR (AN FR R 32) A 5 i B
R IR, Wliis KBRS R 2 8
REOER, TR R B,
2.3 HAER

R 18 4,3 ARy I 7 kA I 45 R W2k
1, oA S R B A ) P &R A 33. 3% , T
PCR J IFAT # 45 R Nj:A3] 77.8% , PCR ¥
PR 4 R OLIE 1, FRM4 R H BA F 52

JEH) 585 bp FpFdk A H , B PR G R A A4S 7
Ao IFAT Kyl 45 R 2R, PR ML AR L I 2 W)
VLB B B G Uik, T2 M 40 MR 8, 78
¥ 3 495 nm RGBT , W R R UL
PG B3RO Y PR 1 R 40 B S5 0 B 40 B
(ERR-1,2,3) s BIHRGETUAR BRI E T A FE
{5 B BE R L BRI 48 o ik B SRR R B T
Bk (ER4,5,6) .

&1 BERRAEPCR 7 IFAT 4 I i 59 im e 45 R LB
Tab.1 The results of detecting Hematodinium sp. by IFAT, PCR and microscopic observation

FERRS  RRRMEIORE IER s FE R B BOR IR BMER
sample sample species results sample sample species results
No. and sources M PCR IFAT No. and sources M PCR IFAT
1 TE-=[] - + + 11 BTYE - ALGH - - -
2 HE-= - + + 12 BTE-fMLEGH - - -
3 HE-=01 + + + 13 RTE-ALDH - + +
4 BTE - XU - - - 14 BTFE - ALk + + +
5 BFE - ALErE + + + 15 BFE - ALk - + +
6 BTE - fHlbkE + + + 16 BRTE - fHLERE + + +
7 BTE - ALl - + + 17 BTFE - AHLERE - - -
8 BTE - ALl - + + 18 BTE - fHlbkE + + +
9 BTE - ALl - + + 19 B e - - -
10 F & Ak + + + 20 T8 B 1 1 DB L - - -

E:-M AR EMESE, ¢+ ARMEE, - RERA

¢ +’ . positive result; ‘ —’ . negative result

Notes: M. microscopy observation;

M1 23456 7891011121314 1516

E1 PCR 4 fn 5§ iR HE 45 R
M:DNA marker ; 1 ~15 435X}
# 11 ~15 SE5;16. FRER R
Fig.1 Detection results of Hematodinium sp. by PCR
M. DNA marker; 1 —15. same samples
in Tab.1; 16 . positive control

3 itig

FE T L 9% 0 o ) S 38 3 R 1, RO
TUHR A5 4f B9 1 5 I HE kB R BE B RR E
Appleton 21 B T 3 5 4F ¥ At 7 T 9T i B9 3% B
AN S, BB B K MR, Field M A1
Small %" 7 BB T IR b A R ARS8 55 1 59 1%
Wi B T 2R IR, 3 TR
R T o A T8 1 UK L e AR N TE
T 200, T e A R L 3% 0 ol BT B, AR ST SR A
SRR MK LR R B & T 2 e sk

LR BARCER 43 O 1 B iR M R pL AR, (B R A
TERHA T B IRE AR HTLE, PR A g
FRAR T ML 90K B2 S P L 7 AT S0 2 R R AL B, A
MR BRETRMEHTERA BRI
o

IRl £ 2 ok L B9 3 ok G 0 B, A )t R
WE MBS H. E e A2 Qe S g 607 B 4
B R s B AR ER IR
TrEE MR G A 5 5 S il 2 SRR, RBURE
o BATTRUMGREBHRTE(ERL P L,
4 5) MR EE S5 Sk, KB T KB AFEREKE
e TR 0, (B R & RO K& PCR
IR HE R e R AR 5 RATIA TR AR T8
I3 B SRR HE AR R —3K, HIb BER
BRE N ERE, BREGRR, 22 EWE
R T, IR AR R IR R A A, 25 B
A,

PCR 6 I 1 6] 1 5 Y6 A A 00 W 7 A 900 5
PR YA %k 100% , BRI T A &R
R0 - PCR Ry U BR AR B 0 0 BH, 7 HAE TR
BRI AL, [ B T A T SR AR 0 AT B8, T
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AR BRI, S 45 R EW, 7T LA R Bk TR
A, %5 Field M R M2 R B, AL
P IN B A [ 4 15 B B i L 519 163 e e, 52 B i
SRR AR A TS AR B B, AR B IR EHE
BT 2R BRA —E MR RTTR,
B TR AR AR RERR

o Small M g7 fy PCR 4 9 5 : R 8UE 2
BA CRESLRIEh B, X8 T 1 ng(0.6
Adufk) T Field %™ SR 37 992 Y )
REBEBH I, BABERRNERE, 49K
I RIS I Ak R EUE M T, E
BT HREUE BRI MR — B

4|
A

5

(B4 5 S 4 A 4 ) i B i ¥ e 445 3R

L. FRE MK R A TRB SR s 2. PRI B @ et RS TIRESR 3. kMM E R AT B T IRESR ;3
KE A PRk a BRHTOLM INIREERE TR, 85k b B BRI 4. B AN B 5. KIEER T HE 6. T AHE:3 A
I B B LW IR EE R SO RS R, 4 b Am A2 BT RS

Plate Detection results of Hematodinium sp. by IFAT
1,2,3 Micrographs showing specific labelling of Hematodinium sp. by IFAT
1. under UV epifluorescence, showing labelling of Hematodinium sp.; 2. under phase contrast illumination, arrow a showing a

Hematodinium sp. , arrow b showing a haemocyte; 3. under UV epifluorescence and phase contrast illumination, showing labelling of
Hematodinium sp. with fluorescent antibody while haemocytes remain unlabelled. Bars: 20 wm in A,B,C; 4,5,6 Micrographs shows the
different life stages of Hematodinium sp. ,the trophont(D), dinospore(E), sporont(F) of Hematodiniumsp. under UV epifluorescence

and phase contrast illumination

MmERRMER EE N FERTE FEH—K
B R PR A AR MR DR, AR TN 7 2k W A T af O
R EE R R TE R LA R R R B2 T, 5F R BY
T i 595 B ek A ] A 95 S L A R SO LB
Ko BB RREZTALRR A AR5 H
MR A= BT 38 R, B A HE R X i T RE
e, B A S A 0 5 2 P — R R 2 506 L
A X PCR R P Itk 45 , IR IRA 2R

ABRRARE) £ B & BT PR

Shields J D # &A% 81 55 38 5, S B L,

SE K
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An indirect fluorescent antibody technique for the diagnosis
of Hematodinium sp. infection of marine crab

XIE Jian-jun'”, XU Wen-jun"”, SHI Hui'*, XU Han-xiang"*, SHI Hai-dong®, ZHANG Jing'~*
(Marine and Fishery Research Institute, Zhejiang Ocean University, Marine and
Fisheries Research Institute of Zhejiang Province, Zhoushan 316100, China)

Abstract ; An indirect fluorescent antibody technique (IFAT) has been developed to detect Hematodinium sp.
in the haemolymph of swimming crab and mud crab. The polyclonal antiserum was derived from rabbits
immunized with trophonts of Hematodinium sp. in the diseased Portunus trituberculatus. Antiserum titer,
detected by indirect ELISA, was 7 680 after reacted with the haemolymph of healthy swimming crab. 18
samples, including cultured swimming crab, mud crab and wild-caught swimming crab, were tested for
Hematodinium sp. by microscopic observation, PCR and IFAT. And the detecting positive rate was 33.3% ,
77.8% , 77. 8% respectively. The positive compatibility rate of the PCR and IFAT was 100% . Results
showed that Hematodinium sp. was specific labelled with bright fluorescence under UV epifluorescence,
while the haemocytes remained dark. Three different life stages, the trophont, dinospore, sporont of
Hematodinium sp. , were also detected by IFAT. In conclusion, IFAT is rapid and specific for the detection
of Hematodinium sp. , and it’ s a practical method for the epidemiology investigation of marine crab and
study on the life cycle of Hematodinium sp.

Key words: Hematodinium sp.; Portunus trituberculatus; Scylla serrata; indirect fluorescent antibody
technique; rapid detection



