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TEE.: LLIR5E Il 2 (Apostichopus japonicus ) J& 5 25 A A 1Y 2 FPSOW B« AR 9K B (Vibrio splendidus ) FAS 58 85 B ffd B
(Pseudoalteromonas nigrifaciens) NI, 43 B PTG o LAZRBE 5 A 0, 57 T 2 s B 1R 1) [R1 e e bt Al
FARFAT), 28 SN BEL TR0 A SO G0 45 SRR A T e S PR o 0 T JRR L S50 v (1 R A K AR B R i i 5
TR L PRI, AT G 7K A 5 TR 5 Ao 4 0 ) A 9 T T, 9 A T A e 1 B o 1 B 2, A R A 2.4 % 10°
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KB S JE AR MY INE ; B M 5 MO EHUARRN (IFAT)

FEDES: S94 XERERIRED: A

21 22497, 112 (Apostichopus japonicus ) FFETE
L5 T E R, TR R SR RN [ e
FLIGE R IRIEFNAEZ — . 2008 4F o 61 5258 4 S 4
i ALA 64 386 hm, 4F S ik 77 517", 774k T H
RIETR G 23 . BT RIS IR AL T
YK BHA RO E BRI S N2 A
FErP AR IRAE , S0 F Rl H )™, 2003 4F
& 2006 4F, BEAILT A S IR0 T 2 A
B RGTHIR . BIRFPRZ R4, Horb LUR
Z: LR AR WG HE RO IR,
LY, FET R =536 90% , 1 & B i 1B
e PP SO TR BE T ) e 7R B P
S0 W RS MERY AR AR R IR« #8K TRoR
HERE B A S 40 . Ot MR R AR 7 H =
frsET P (EIRRL-A). EERPESs = Rigk =%
B RSB (Vibrio splendidus ) FIME 38 5 A HE 1A

fs HEA . 2009-04-16; 1EITHER: 2009-12-08.

XERHS . 1005-8737- (2010 ) 02-0329-08

( Pseudoalteromonas nigrifaciens)2 18 2 1% 9 )
ol (B L-B . C),

IR RE FH T 70 sl g TR g s i 69 77 1%
B A A Sh S RS B AR, S
HUASAR, PCR KA Y, 3L 2 4ECUA Dot-ELISA™
RGBT ' A A B FH T8 2 s ki
FEAAZ IR IR A I 52 A0 A e (ELR RO REROK,
Dot-ELISA T #A1: fif {4 45 2 B0, (HZ BT 5
AN, i TR SO TGN AT DL B R E
T, AT HUIEE AL, T H R R , ZE A il
FAR A AR, C & 2 N K™ sh e
e B RIS 70 R T — R A T A0 B D A A
i L SESE AN AR, SRS HEA A, A4S DM T A Xof
B, WS HE DO CHAA I H A (Indirect
Fluorescent Antibody Technique, IFAT) %} PUES 9
SRR 2 b B U A TR R A, S A

ERWHE: HXK 863 1145 H(2006AA100313 ) ; INAEEHEAJEIHI H (2004662205116 ) 5 ¥ EFHE & 11155 H ( 02-1-kehhh-44 ) 5
IR Al AN TR KU (HUm il S RFER ) 5 7 8 i AL GURNHE S TR0 H (08-1-1-5-hy ) .
YEE R : EEIBE(1963-), 53, T, 5 bt , WK™ Zli Wt BREFRAE A B 4 F5% . Tel: 0532-85841732; E-mail: wangyg@ysfri.ac.cn
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TG S A KA SR R 2 S e A
ARG ELHEHEAT RGN, U A 2o 200 T AR L
TS B R B T AT 1 , 73 b siid i 9O hRd
XA Z G A BB T 5E 7, W25 R i

PR AR IRAE
1 #MR5FE

1.1 RAF 5|

SBER (FITC) ARt Fhi e -1eG, Fhif [eG
W FAL A2 S A A PR A R 48 G584 50 1
H Sigma 2\ w3 PGPS 3 R (0.5 mol/L filk
MR h 22 vl (CBS) 5 H AR 1: 1, pH9.5) ;
PBS (0.15 mol/L, pH 7.6) ; PBST (& 0.05%
Tween-20 1Y) PBS, pH 7.6) ; Nikon E800 i f#5% .
1.2 SEIGEH

H1 . H2 BRI HINA SR 2 2004 4F 2005 453
BT B L SRS I Al ™ A
SRR L BRUERE R ARSI (R I |
85 (V. anguillarum) JEHEEINE (V. alginolyticus ).
WA (V. Auvialis ) EVIRE (V. vulnificus ) R L
IR (V. parahaemolyticus ). W& 7K <, 5 L B (Aeromonas
hydrophila). W5 4 [< 5K B (V. harveyi) F1 K 7 ¥ B8
( Escherichia coli ) YW T ri Rl B il A E IS bt
WRRIE . 4 O AER A (Staphylococcus aureus) FHAR
S B R AT Ap S R A R S B X PR
eI
1.3 HmEFE

JIE ST HI A sS 2 B TR H2 H2 b T e iR
IR T 1 9 95 3 (TSA ), 27 C 15 35 24 h,1.5%
JG W A AR ARV BE , I 0.5% 48 2R bR I TG
48 ho 28 TSA AR FEMHIN KIEBCR G , B0
(8 000 r/min, 10 min), ¥E % 3 K, A 1.5% 4 B 7K
T B BT AR T 2.4 % 107 cell/mL % (B PAGE B
HEOR AN E ),
1.4 HmiES&E

R AR SZ Il 2 B2 9B HL Sebt il (LA
fATFR KH1) MB2E B B TR H2 e i (LA f ik
KH2), $f 7 562 WLICHR (4],

1.5 &EIENINTSHRE
151 ZTXRMRERFM HEKE LBOEE(1.2)
DA K R T T 0 45 00 A 2 R TRV A ) R, S5 4 i
T 5 Y KH ., KH2 AR 545 bk, JE A
& HEA TR
152 $RMERN  BHBHLLE, e DR oG
TIEE ARG PR AR iC TR Y (s RSO ES , H
P AR L 3 BSOS e, 50 R T R
17 IFAT,
1.6 IFAT FikMEL
1.6.1 EHIFHMAE Frakdi S, viig, o
KB 24 b BET IS B G IRAGHTC Y W
(35 % I 2.5 mL, B 0.5 ¢, 721 7K 100 mL)
ALFR 10 min, BUH M2
1.6.2 FEMALIE  HUARKEE 40 mL, INAAR IR 5
AR ELE 0.5% , K IE 24 he 200 H e
UE LRI, B2 KA UEACHIE , 5 000 r/min #5.00
15 min, JUHETRMETET 5 mL 1.5% B 7K, 500 o
min fIGH# B, FEENEA 2T, 5000 t/min B0 15
min, JLHERSH 100 pl JCHE /K HE 4 CHUE R
TR RSN £ TR S 15 e L V50K T B ) = 41
ZUEXTIR, SR 5 A] E IR KRR BT
1.63 #WMBE B0k 5 09 FF KK 10 pL,
BB LS IR A B E AR Y 2 em BRI, B TS
55 CIEE 10 min, WII—P0, PRGN 37 CHER
40 min, PBST ¥t 2 ¥, #F K 2 min, B )5, 0
ZHt,37 CWEF 30 min, [6] FI7EEGE, 5 FHPEO0
PO Gt i o SO AR 490 nm UL
TRREE, ISR 2 B L (0 R TR A I 0k hy BH P45
o RN BT RE L BHAE XS B S350 2 I R
1.7 MR EIERERE
— PR 1:40.1: 80,1:160.1:320.1: 640,

THUMRREE 1:20.1:40.1:80.1: 100.1: 200, %
F 1.6 F1 1.9.4 rh5 ik  ARAE—Hi . —HIAE IFAT oK
IRU) B SO RN e B de A T AR
1.8 IFAT REUERN

PLH1 RAER, H 1.3 hifil s HI Bolsid 2 B 2
10> B2, FEA TR, LA R A 5 32 B B ARG R
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1.9 ATRHARHSHEREK

1.9.1 ATERRE X3S H 1L AR g B asdt
FRARAL ISR FR 30 ~ 50 g, /A K 10 em Z2 45 .
W3R T 10 L 325 Al, 78, Ik I 11 ~ 14 G,
pH8.15 ~ 830, ik K s> 4 41, HA M =7 2, A4l
FHH1 &Y, B 41 H2 J&% e, C 41 H1, H2 5 i
TG, DAL (AT IR, B 41451
2FATAL, TS FH I TR FH A U8 K TR T K R R
3 x 10° cell/mL, 15 & 157 Ak i 2 0.5 mL, 25
YHTES KK

1.9.2 AT ERRIG KA &Y 4 HI4H
REATABEF TR, C 2T 2 FhHT IS 7 BIREA TG
SR S 2 5 R REAR , K i x50 7K AR i
ARG o BELHI 2 AOKAE $— IR 1.6 TRk AL R, S8
JE TR, (RIS TSB 8% 35 304 A 1 2 ik e i
Y KRR B B RE 7R B AN B R TSI, T kR
1) BRI ZE ST H

1.9.3 RIS HBALKRN X5 BB
B IR A SR B LR A AEIER A 2 ISR A L
PR IR 1.6.2 THRESAL BT A BRSAGI . AE4H
R 4 ANFE S, ARSI 20 SBESL . FH TSB RIZ 1597
AL LA A A, 3572 AR FFh A TR A ARG
194 HKEIR B RET G TR RS0
JEALRILPA el s S A R S LR vk AR U0 R, V)
FERE 12 pm, 60 CHE b, R 2 . VKRV
FFH PBST ¥k 5 min, 28 5 4% 18 1.6.3 HH#/ER T
Kl , — B A a1 h, B IHA] 40 min, A3
Friidst B R B

2 BRGHH

21 GELFAHFRE

FHHE 7K T 58 v UL I T B 46 B €0 3 2 BR 1A
SRR KH1 . KH2 S T8EE OV, SEE4s
W% 1, W45 KH1 204y 2 560, KH2 244 2 560,
o KH1 FREETE 40 A5 08 515 4 A e
JO7, 11 KH2 DRSSy  ATER R E A 10 i) 5 68
SR A5 A B sE LR o X RERS ™= HE 28 X
SN A B A TR, Y PR R EE S 20 B, AT LA

W 381 4 A B e I B £ S0, (HLZ G (L3I LR
A, ULERR T -C (BBAIEE ), B 5
BS 10 IFAT 25 2 sy BT 5%, U6 A BT I 75 5
SV A B TSSO AN R
22 HEREIERER IFAT N REE

—HUAE 1 40 F) 12 640 BIFE BN, —HITE
1:20 % 1: 200 FiREEE N AR B R38BT,
G54 20 S UR B AR e fE g i LA TR
$2 IFAT WAt TARWREE )y . KH1 W B 400, KH2
WS TERE 200, “HUFRERE 80; VKZRY) F 1 IFAT 5255,
KH1 iR 200, KH2 R 100, —HiiiRERE 80,
2.3 IFAT Ml RBE

FH 2.2 thied&—Pi  —HiR R EERAIN IFAT (Y
RS, 400 fEMEE YL 255 AT 2.4 x 10°
cells/mL I, TG WL %€ 31| 4 B 4 €056 ' 1Y AR
PR AR VR B 2.4 x 10° cell/mL 5, 2 3055 40 B85 T 0L /0>
SRR R AT DA AR TRAT R 2 0% 78
2.4 % 10" cell/mL.
24 BRRISHELNRIRKENRNER

FH KH1 . KH2 X A TRG St L 20 ZURE i S
TR AL BRRE S AT AGI , 45 5 R s 16 5
ZH LURE S ARG I L B L 4 07 oA 5L B e AR 4 41
FESA 2 DyRE b 5L B, 6 103 B YL 56 A ARG I 4%
SR EEBHME , 23 6] FRZE DA DA A A S G G 50
BHAAAE ARSI 21 B G AR (IR TT-A L B,
JH TSB $55% Hh IR GL /K 1A 55 30 25t 2 Ak (Y A R, A6
235 SR T DL A A DA ) ) B (PR A, PR
Xof BRAR NI IR SR B 5 H1, H2 Y]
LI BT A B R 0 B 1A
2.5 REEFISIKEY R RE RO R

HSCELA B R R DR 2 1 15 422 AL A BE 2 4
(AR A=), BBk (AR TTA-b) Fifi e i il =
PRBEEAT VKR ) R S Ze D SR, 6r i 45 5 2 20 e
ik F1RLH 2N (AR T-D) ek ks (PR TT-E) vk
VR D) 387 4 R B S €0 A DR RE / NISORE BRI A5 T X
HEZH A BEZH ) Yl 38— i £ (JEL R TT-F ),
PRA [ & 96X R PP 2R 6 R R Ak Y
S, WREEAN 3 e (0 BB 2t € DR AR SR
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x1 FEBFEHREAES 2 HRSHFERRIMLENZ X REEH
Tab.1 Cross-reaction titers between antiserum from 2 pathogeneses in A. japonicus and pathogeneses in marine
culture by agglutination

R R kR PLIMs  Antiserum

Standard strain KH1 KH2
R V. anguillarum 1:20 1:10
BRI V. alginolyticus 1:20 _
WK V. Fluvialis 1:40 —
AHIREE V. Vulnificus 1:20 1:10
BN V. parahaemolyticus 1:20 —
W& 7K S IR A. hydrophila 1:20 _
WSYECHREE V. harveyi 1:40 _
SO R BRI S. aureus — _
KIGFFHE  E. coli — _
TR V. splendidus 1:2560 _
AR P. nigrifaciens — 1:2560
JRIRE  HI 1:2560 —
(ERSSE HUHIA H2 — 1:2560

B =" FORBA SE N 3 KHI- Q2R HT AT ; KH2—ESC2 TE H2 M ARdTinid .

Note: “—" No cross—reaction ; KHI1- Antiserum of Vibrio splendidus H1; KH2-Antiserum of Pseudoalteromonas nigrifaciens H2.

3 iFig

3.1 GEmFENSRNE

AWFFE il A KHI, KH2 5K ZHbrifE ik
H BRI AE XN, LR AT RS2 45 TR R SR &
KA AR — L R R PR, T2
X BN 2 [R5 A ) R 2 IR e AR A A 5E
o FFA O R R EEIE O BRI SR
ARG A577H T A8 SN, 38 SR WAL iA % 1+ 80,
3 S S R B, TR T S UM, Noales 25 " A
XSGR A4 2 TR T AR5 A DU B, s % 2R
H 5 BN R Y A, ichthiosmia &2 T 38 LRV
Albert 25 " WARTE A. trota 5 N EE FLIRE & A=
SE S o I T AS S50 v 238 SO RN AN
B 1 40, AT DU b B2 A R, HERR R B
A& SRR ZE S T4 T EL R 6 A5 Am i
PRI, K BRAEH AR BERERLARAIE LU T L e g
M AR SUONE ) TR R AN BE S AN R 14 1 2 o £/
SRR TT-C), FEAREFIAIAINET H1 AR i
TR H2 TISAE 2 I s o (e PR AT AR, it e 7 A L 7]
2 12100, MIFEAAGIA H A PR ER R RIeAR L
B 7 ¥R AT DL EEAS I B KH1 ., KH2 7EJE4T TFAT 4670
rb AR AR RN, HERR AR 1 T

3.2 IFAT il REE

H1 T AR AL S 2% R R 04555 , it LRI R
TET 5K AR AR AN oy U A 38950, AR SI2 36 % FH WY R W
RS HA BRI | A [ AR R T 8
1T FLAS 2 U AR 150, 3R I T4t s il R s . %t
LRIV B2 ) TRV A T o0 BE AR R JS A T AR D 2 1], A%
SR FH O vk RE S K I 2 K AR HR 2.4 x 10* cell/mLL
9 T, 5 72 45 B ST 9 Dot-ELISA A6 5%
B8 BE (9.4 x 10° cell/mL) L K 5% F XU J& 0 J [a]
2 ELISA K 7K 7 2l s i v 11%) R 8 2 o 423
(10" ~ 10°cellmL) "™ T 5 [ B 5% FH ] 55 it it
AR 7 AT A0 TR RS I ) SR R WA A — o 25 57
Noales 25 " I ARG I B A £ 490 2 FR0s RG]
BRI 10° cell/UE e, 52 HUENSE " IR BE i ad IFAT
G g 7K AR T S ARAS I BIR 3K 56 cell/mLL, A BE
SR EAR S INER R CER . AR R IBrR:
M AR v 3 KRR R AR AL B, B AR AL R AR OR
PSR SRAT —FR T TP R EJRAR IR SR 5 T R DA
20 PR SEPR IR B, RMAE SR TR SR IR, SE B
PR AT RE LS FE 2.4 x 10 cell/mL f , 56 T3 o5 14 7 i
PSR, T A SR AEAS I S R ORI T
KA AL IR AR AR S5 R BHPERT & 3555 100%,
SRS N 2R A0 7 P R R A
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2 e A ) A A A AT T 5 DRl e DI A s
A R R T R, 0 T R R S I W 2
R X i TR S 5 R I 5, i 2
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KRB B LA 2 1 2 B LU AR AL R
S 240 0 A e 4 A T B A M2, SR
PR 1 B ) 2 R FET AR s T A S ) R
99 ) 2 {5 A Ak L UL PR R il B T R oK R VD e 1R RS
W25 5 e B BH A 2 20 PR S Pk B A L A PR O
155, B %50t TSB B 7R 555, B B3
J3E R B A0 TR, 2 A 1 U S A SRR ) B0 T HLL
H2. 3t MO S A IR S T 21 4006 B AR AR 1 J5
PR S B R AR R, i B B | & S RE e 2 iR
BHRs . AERYURIG 1 R LB R S S
K GBS PN 1 e IE e ), SR S M s T s o
SEI I, UG S M . R RTE
FrA e A 4 T R 2 A B TP R B B, R
SRS R A, — ER R TR AR
A BB OB Y K
IS B AN AN ) I8 B LR & T o
i, i L R T & A LR R i — At B, — HL
e BAR T AN f S Bk SR B T4 465, 39k 2 i B oA
SRR BIFET, P 2 32 it it 7K 9 3= 2250
o TR AT WA R A R S R A K
SCo ARSERG I I 2 AU T ] 49O AG I T L
B2 TR S K (AR sl 4 U R A 5 B 2
ﬁtﬁ% 717 ELAR G0 2 A ARG 7K A% v 240 T 4 A
~ 5 h, /] LR PR 2 Wi AS 5 5 B i [a], AT
'%%Hﬂ@i‘(n?ﬁﬁ@,ﬂ& ZERHIR
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WANG Yingeng et al: Rapid detection of 2 pathogenses of skin ulcer syndrome in cultured Apostichopus
Japonicus by indirect fluorescence antibody technique

B | ATREXBRSHBFEREFERREEIRLERA

As N TSz b RS e 25 A A 2 etk ) “a” 7R RTRS , “b7 7RI RER |
B Jquwm@@%m%fﬁﬂﬁﬁm (bR =500 nm ).
RS 5 B 15 375 5 L R A (B R =200 nm) ™.

Plate I Typical symptoms of diseased A. japonicus and the electron microscope photograph
of V. splendidus and P. nigrifaciens
A: Skin ulceration (arrow “a” ) and mouth tumidity (arrow “b” ) are typical symptoms of diseased A. japonicus.

B: Electron microscope photograph of V. splendidus (bar=500 nm ) 2
C: Electron microscope photograph of P. nigrifaciens (bar=200 nm) .
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BRI ATRRRIS IR 3 R N E R s 2 A Rk Y] 7 B EE R SRR 45 R

A N TGS AR R RS A S5 51 . B A TR SR 2 K A B S B RTS8 2 . C ARV B2 — BTG D 8 IRy
S5 DL E: RS0 L PR U I ) kAR U0 R ORI 25 2R, T 2R 2 bl L 1) Bk 5 A TR ORE 5 R ) 2 i i
FRUKERUI A RIS S , ol WL B AR BRURE 5 F - AR RRAZ L KR DT R RGN 25 2R, 75 503 — B4k (. FR N =20 pm.

Platell Detection of IFAT (including water , ulcer tissues of diseased A. japonicus , cross-reaction
with V. anguillarum , frozen sections )

A: V. splendidus detected by IFAT from the water in infection group, B: P. nigrifaciens detected by IFAT from the water in
infection group, C: V. anguillarum detected by IFAT with low dilution of antiserum, note the faint yellow-green shape comparing to
V. splendidus (A) and P. nigrifaciens (B), D & E: Positive result of frozen section of ulcered muscle (D) and tumidly mouth (E) from
diseased A. japonicus infected with V. splendidus, note the scattered yellow-green dots were pathogen stained specifically with antiserum
primary antibody and with FITC-labelled secondary antibody, F: Negative result of frozen section of muscle from healthy A. japonicus.

bar=20 pm.
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Rapid detection of 2 pathogenses of skin ulcer syndrome in cultured
Apostichopus japonicus by indirect fluorescence antibody technique

WANG Yingeng', XIE Jianjun®, Rong Xiaojun', Liao Meijie', ZHANG Zheng'

(1. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture; Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao Key Laboratory for Marine Fish Breeding and Biotechnology, Qingdao
266071, China; 2. Marine Fishery Research Institute of Zhejiang Province, Zhoushan 316100, China)

Abstract: An indirect fluorescence antibody technique for the rapid detection of Vibrio splendidus and
Pseudoalteromonas nigrifaciens—the two pathogens of the skin ulcer syndrome of sea cucumber Apostichopus japonicus,
has been developed on glass slides. The antiserum of V. splendidus (KH1 ) and P. nigrifaciens (KH2 ) were prepared
with rabbits.Cross-reactions of antisera with other 11 main marine pathogens were detected by agglutination, and the
results showed low cross-reaction which was eliminated by heightening the dilution of antisera. The cross reaction
assay and absorb assay indicated the method was successful in distinguishing those pathogens. Working concentration
of two antisera and FITC-goat-anti-rabbit IgG (FITC-IgG ) were assayed by grads dilutions: dilution titers of KHI,
KH2 and FITC-IgG were 400,200 and 80 respectively for detecting bacteria, while dilution titers of KH1, KH2 and
FITC-IgG were 200, 100 and 80 respectively for detecting frozen section of tissues. The sensitivity of the method was
2.4 x 10" cells/mL. An artificial infection experiment on sea cucumber by 2 pathogens were carried out, and bacteria
cultured from tissues (muscle ulceration, mouth tumidity, muscle) of diseased A. Japonicus, water, and frzoen
sections of tissues were detected by IFAT. Results showed the established method could detect the pathogens from
diseased sea cucumber, water and even healthy sea cucumber in infection test. V. splendidus and P. nigrifaciens were
stained with bright yellow-green. Positive cells in frozen sections indicated that the mouth tumidity and skin ulceration
symptoms of diseased sea cucumber were caused by the invading of bacteria. The overall detecting results suggest that
applying this technique properly in clinical diagnosis of skin ulcer syndrome of A. japonicus would be more efficient
and accurate. [Journal of Fishery Sciences of China,2010,17 (2):329-336]

Key words: Apostichopus japonicus; skin ulcer syndrome; Vibrio splendidus; Pseudoalteromonas nigrifaciens;

rapid detection; indirect fluorescence antibody technique
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