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Lo PRI R AR S P RIBRE R B R 2 050, HA LT, &%
BT E:
(@ BEREEEWME RN BH RGBT TN ESRERE

BRBER 22°C~25C A FREEKENE REREER W, HFEEE MR
PR RIRE 1.5~2%, 10000r/min 250 10min W& S REE 40 A, 5 B1EK
EYE—IB, PBS BEVEHE, BISWHEIBLOWREEME, BOXHENA
10000r/min, 1 0min, ¥ Frik ¥ 40 B2 N 1.5ml Eppendorf &, A ERKKS, -20
CRAT 75 F VR G B T 40 P A R

B Bk v RS R B A AR 1ml PBS ERF, BB HE, 3.2
X 10° A R4 AR R R TR R Iml B9 PBS, DLATIRE BV 4 5 40 IR AR
B EEARAR, I 50—100 B, 4CERE 37C, 3—5/MEEA 1—3% BSA
W E A, IEE 12 DI EBRIR

(b) i [ 2 7 BB 00 41 M SRR A I (B AR Bk TR B 5 A TR A DA &
FUEREHER L WP IMARIEES, M 1:10000 B Ve K55 B B T
R, 37TCEERINT 30—60 2 4F /G 0eM, o EARE 4 5 R &R
FIGHEEE 2 W ETUE 7 IF:

(KI5 E AR B AR &5 & P VE RIBRE R 2 W EPUARIE: AR 10000 £
FOREAE —HUWE, 37 CEUEIRIEE 30—60 4050, ¥k /G mABE &k N &Y TMB,
E 10 0805 A 2 mol/L BRFERZ 1k & Y, BREUAR b &-FL 450nm AL B SG(E SRR
()35 G-l 2R AE S T2 A In (A/(Ag-A)=-1.0931 X g HE 40 fu #+ 4.8318, R 1HEAH
FRHCh R® =0.9982, HEMBIMLETEETT 40~6250000 MU IE, HF A
HERAAE, BUIINE BARE B R TI B R, By 0 BATR G
B ANEERILRPOLE.

DMBCRIESR 1 Frid ik, BAHEAE T, FTid 2 i diis 2 0T i ve R
SEL . G M SRR B B A B A A B & BT, FTREN IR B AR B B
ML EL 4L T . K

3, AR ESR 1 Brid i, HASMEAET, FrdEeis — P R HR g E N
Y18 -

4. WRCRESR 1 TR, HASIEAE T, P8 (o) R HTIREER — JU BN =+
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—FEERNE REEBRAN T E

BiAR G

FZEUURTARSRETERNEEAE T REEYHEARTIR. B
Ui, AR KBTS R SR S S 0 R T R TR RNR A
g2, REARTRINEREEROHAR.

EEREAR

P K Y385 B (Thalassiosira nordenskioeld) Be—FMHEMRATCEAT ZEEN
By, BEREREEESE LHEEREMNZ —. XMERELEE L&
LY, BEAELZRGIRAFBERE, SEEALNARBREREKEW,. H
b, KB, HEFE. REMATEREBEE, BN THEIXESEPHNATHLE
FEER .

EaRFEL, FREHERTHRIVEGEEE. FEANER L, BAE
SFLXSPEREHR, TEEIAA%EMBEENZN T H, RENELE
—E WA, BEEBmB, #/E. #h, UHLABSHIT/EERK, TERTE
HEEMZE, MAERTENEERR. Hit, REATRERNEXKES
BERFATEMFRARERALEN. BHL, EEABERXTX A @O
BAK, HMREBIEFARNONBEXRTEHENEENERRRER.

ETHAEARUESME ELISA FERAHR. REL 5%, 58E. &
MEBREN A, BRENIIHTRKENELR, B—FERRE#TEREES
MHIARFER. BEl, F4M ELISA J7ik3 B4 E S0 A A o) %40 B
RPNA, HARBTYENEARETRUMHRE. B4, BREARITIER
HEITRER, BASGREBREFAENIE.

Fih, AMBETNEE—RRESNEREEEN S E.

KHARE

gk, EFRFPBE—ANTE, ATF T —HRNFUESPSERKEEERE
MR BEZETTE, AFEPR.
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(b)¥ BEIAR B 5 R 3R AP R ESLE 2 TT

ORUEEHERFEENNERIFRERANE, B eEEMEE LY
ERBERARRERES ERUESTREREEERAREFESRERIBHE
Pitk, TWEAFETHTRAFAHES T % REERA RS ERREDE RISSEER
5B EEBAERA LNERESEARRBER & ERAEENHEANEENE
iR

AP —MUELRT T, HERERENARES RS TENR
. BERREN, 2REHGRECHIEREBHEMAR. ARRBYRARLEH
TREHDHEN, RESVEER. K. B M. £ 4. 5. A, &

EZF AR —AMUEERIT P, hREERA AR AL 105-10" 4
TR B R B R L.

EZHTER S —MUEEEGTXF, SR WEANEELHEKEBHES
REFGHN I, XPIHRERCYEK. RERCDEBBEERMVER. £9
. B, ARSI ERAYR. BRENEEFRIENDE.

IR HRER —MUESERETT P, BEAAEAREERR.

EARRKPAREZANE, AFT—HEAE, 848

() B EH i IR EE SR A0 U R0 1 O (B AR A

(b) LA K EER A ML BTk, A0

C)BERBRCYRI I, HXHE RGEEA RS,

EFKANB=ZAHME, AFT LRRAANEHAE, BTRNERESHESR

B P& 45, B

B 1 BRTHEREERFMF RN NE ML, 23RS RARRELHHRE
KEHDEHEEIER, 23FM ELISASBRESHNRBHER.

B2 B7n TG 3 7R ESKRERRIIFHR N KGR SRS IR
7 £k
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ARBK H R R RIBHRLZEFRMATTE, B LR, MR
AT . BAARIE. KRR, BIESMEEE ELISA &%, L
E— VIR KRB R PR A Ea.

TR E

AR\FBRPFGEATULBEREBHELZELRIYNRE, XELHF)
PREMBERARFROYT, BFEEE (BEARRT & R. &, 7. 4.
¥, D%. RRENTAETUERER, 5T HRENERETUEH %
EHRFR, WRAHARERE, BRRE, XHEIFFFEABEAAN G B
B, F5h, A SETURBSERMVE. VR, B. LRIk
R FEATIRCTM#EITER .

AEFAFRANBE REBHERARERIFNMERE. FIFHKXES ELISA
MEFMENTASHEBZEPEXRNE, SRR RBIARNEREESR
MARMNEEE, WATATHRKREHENEHELEN.

AERARRHN T UL HEEELERRN RSB —M31H 1gG RER
—MERFYITIRE, X —HARRETUESIARAN RPTRFHT

EZ-PEBRC T R —EETTRMER, meBBER(WEER) . K
BEEAEZLE (EF . BE. HEF. =XERE, TBDEFNEEMA, LN
B, iR B . M Matsuoka 4%, Plenum Press, New York, NY,
1990, NMAMERHE, LR EMMNA, Waring %, Plenum Press, New York,
NY, 1990, FlZ%HE MBFRULZFZFM, Haugland, Molecular Probes, Inc. 1996,
MR EARID . B BT, MEBSAFNEEAA, e EHEFXEN
EIN=R: 7R/l 7

EREX S R Pl AR

BBk AERNEARARAFRBES (TEATEARUER) . BERE. B
B, BRRESEN A, BRRAN T RERES, £ iR T E
ESTHAERFE.

PRHE T E BB E

(WELE R HEA AR B IR, SR/EH BSA WHRHE, BER
PRI, A CHMBENEREEESER, MAEREEENTEHRRE, BE
JEURIR, IMABHAR IR, B, BRENABRNEY, BEEMALIER
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Kb RV

ORI ER EEILRREE, S EERE, AHERERESE
Rl eirE L, HREAREELIEBSHELTE, RBEBIM TN FUR
il P EE RISEEBITER.

BRI ER L2 MBERE, RETERBRNMMEEY, tEARXY
A/AX100%, HF Ag AEKRE, EIIMAMCIKRENBARRTIEEBRRET,
BB 0 HHERAEE: A ARESIOBLE, S5 iR ns=EnA
RANBUE, ULZHRAER, DAEAMRARTE SRR R L B 8% B e
ATRAER, Ve RIEHEEERNMNRERL, KL ERE I
R E B AT EEN X MR R B S B E AN AN ELEE TR, SHMHEXER
HULIRLE 0.99 LA E.

FRPMBEERBRER R RN TET UE — iR 55 & MR ke
i, AMATFURET EEMEERN. IHENELFRENT: —EBHE
MPEHERE, REDEHTEMARG L (WBHRRSE) , 2HAE, A
APBAESFTR (NEF BRBERAEREAFRNES) , X, Bl
RARMBETHREARRSZFEGIE, BEIRNEH EESIHNTEE
BIMTEHHNNESFESTRNRAR SR, B fy RS ETER
5 . |

EM AP ITEAER T REREE AR S S, TESRFEN
FamED, mHERKE RBES.

FRPEXRBETRE. HE. AMBETEQW TN T E, FURAES
XEIEE G WK P REEBRNE TR AT, B WRFHEISHK
7, FTUEREKGIRL, HERE AR EFRE; RN, Bx
BESEESEMBBEGENERL. AAYMNEER. SE2EESES, TH
MERABEESPEERZAMMER N X RIZH—EE R,

PAT 385 SE 5 33t — 25 P IR A K B

SEHEH) 1

ARUFTANEREBEREMHPEREREEGRE SR AR S IMRM,
BERRESME T HRENERARRBLAEFRY . FRFANERERERMN 02
B, BFREMA: RB/ERAYPN 120/12h, BERBEEN 4000 Lx, %
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BEHR 22C~25C.

AhF BRI S REEEESFR, AFBERE (RKRE 1.52%) &,
10000r/min B§.0» 10min WERBEA M, HHAEMBKEK—E, PBS BEME, &
3R B O AR R A L, B0 2R 3924 10000r/min, 10min o EE 40 I3 1.5ml
Eppendorf &, BEBRKKSD, 20CHEFEH. KHITERY, 888 0.6ml X
Ei PBS ERE, BY, 5% BRMBRTLEN (SIGMA A7) BEI4k,
HABEERERES, AMPATFLEFEZRAR(EE PRI LiB4AEY TEH
RPELHPE), EBRETEHFONRERFFX, FEHR 100 M 4H/4%E. FRE
WARMESRE, BREFABRIBRAT2ERNEE SIGMA A8)5, HEF
BAE, ZEE8RAAMBRRE—K. NS 3 XMEREF—A, REBEKK
M, #Eim#E, AEM ELISA Rl ERM, HiliERN AR &EKFE,
TEEE, REXALLE, RRESERFET-20C. Wl 1 i, BER
BRPIEREBEERLBERM A 1: 64000,

K] 2

ALHEHERTERNEE RHLRRBZHEDIEASRE, ENE: Ik
% i BB (Chaetoceros curvisetus). 253 fi B (Chaetoceros debilis). HHHE
% (Chaetoceros gracilis)s P RIE %% (Skeletonema costatum) . KIKHEFE
(Gymnodinium mikimotoi) « #& F % (Gymnodinium sp). I W [ K &
(Alexandrium tamarens) RF|ThZE B (Pseudonitzschia pungens). # AL E
(Nitzschia closterium). FE i3 ¥ % (Navicula membranacea), E{1¥0E BRM
BRAREK, BEIREEEWETHREENBRARRBAEFRY . RLHEH 1
Bl B 5 AR TR MR X B

R34 ELISA ZB#THEREEERMENSFRELEE. FEER Iml
PBS E&{F, BHME UGS, HERARE (3.2X10° &F T PBS(Z4AH 1ml).
ZNEEF A PBS BBHIREMRE .

Ll KB R A RB BB O EBRR, S5 50—100 BF, 4CHEBER 37
‘T, 3—5 /BT 1—3% BSA HBHMA, BE 12 MTEHEKR, WAZE
EWBWR, MAEREREENTERER, 37CREEBRT 30—60 H4E %
B, MABR ZHEE, 3TCREBFE 30—60 28, WHREMABRME
Y, E 10 FHEMALIERNBE RN, HAEESMEMHLE, BEL
REHENBESHIEREBEENNBEZ AIRNTYRNR, FRITE 1.
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#1 FEESIEREEREIMNERRZ X RN E%)

B AR X RRNE (%)
ZEAEE 0.1
T EE 0.1
AR ER 0
k=g 3 0.5
R B 2.3
TAERE 0.9
WSS 100
FER A B 0
R E 1.7
KEBRFE 1.6
B LKE 1.0

MERHALUESH, UEREBEENT X RN ZE N NIREE (100%) , K
BRI XEZHE 5%UT, XHEMRNFLEEKEN, AHAEREREERL
FERENERE, TUE—HRAIEREER, RETHTEREEENE
MR

Hib, N FEEFRERS, DARSHSTRNSBHRITES ELISA RN,
MRFHEBRENIXRNE, NAESZERTHEEREEENGEE; R
B AL SR, WA AR AR RS . XA E N E N
AR, BTHANREREZEEN S —WHIIMTE, Fbasdes ke
P REFERKEHEHE.

L) 3

1. $SEHEGI 1 Frd B 7 I SR M T KB

2. Bl 10°~107 /N4 B/ )8 RIS S B A0 R AR VR LA BAR AR (4871 100 14
), 4 CHER G H 2%BSA BRI, 37CHE 2 M EEER, AL HIEH 40~6.25
X 10° M1 MR LR IRV B AR B A B, N\ BLARRERMK(1:10000), 37CHBE 45
SEEVEIR, AR ZHREREERR IgG-HRP, R 10000 %), 37CHE 45 4
o, EREMABRNEY TMB £, BEF 10 285 2 mol/L FiE& -
R, BEEUAR _E&FL 450nm 2B GAE.

3. prifEdhgk. DU RIS SEARER MR P S s B 0% A S i
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AARR, LIRRYERE S BHIEIR (%), BUARHERE f FLIR OB (A)/B KR EIE(A,) X 100,
RPN, (ERRHERIZ(LIE 2). LI REEERESERBER P RAREENE
FAXTHUE A BRALER, DAIRBISRE BN HE, B In(A/(AA), AP, BILIF
ML ER N EL T EAE 3).

4. ERITERM S

WP R 2 Frid, MARUER. RESUERORGE, BETERAE
FmER, BETEHMHRK RN EE, RAGHEBEKNEETRE, K
TER B 1[4 e, et E AR P HREEEARNEE,
MR R EKE TR RERRNREHRTSEHETHEBHER.

SLHE 4.

BL 10°~10* ME /RO RIB R A RSB SR B R (S 100
F), HEHE 3 FTdRIFES ELISA SREME, BERENESMHE HEHERS
FE N :In(A/(Ag-A)= -1.4596 X Ig(BRANALED) + 5.3111, LMHEMHXREA R? =0.9774,
= S 4 R 284 T B 2E 250000~ 5000000 /M4 AR 6] .

SEHER 5.

PL 108~107 M40 f/Z T B8 RIS B 4 R R AR M B B AR IR (L 100
Ty, #EEHG 3 FTidKES ELISA 2B, BERSHNRSMEIMEHExT
F24: In (A/(Ag-A)=-1.0931 X 1g(BELH fEH) + 4.8318, LB AR R HH R2=0.9982, &
S B 2k 1 V5 B 7E 40~6250000 M40 M 6] .

LR 6.

BA 10°~10" A4 f/Z Tt o BG4 R 4 R R R B BB AR R (B AL 100 7%
), HEHF 3 FridfIFES ELISA Z2REBME, BERBHESFME HLMEKH
T2 4 :In(A/(A-A)= -1.3784 X Ig(FR4H f ) + 4.5572, LRHEAHCEEN R? =0.9800,
54 O 22 M TS FE#E 8000~6250000 M4H AR 18] .

L) 7
BL 105~107 N/ ZF 10 KIEHE A R R B A% BRR(ETL 100 4
), EEHEB 3 FridfE S ELISA SBEE, MADHNEE 0~108 N

9
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MR R ERBWE, BAREBHZEFHE L < T :In(A/(A-A)= -1.6549
X1g(EMAE) + 5.7789, LMK REHA R*=0.9608.

KR 8.

PL 105~ 107 M fR/ZEF I8 KIEH B A MR R B EEIRR(ETL 100
), #REHE 3 Frik 74 ELISA SBREE, MAZHEHE 40~7X 108 MM
(I RIS HERERBERN, BEREBNESFIIHMEHEIXTEN: In(A/(A-A)=-
1.0931 X Ig(FEAA D) + 4.8318, LRMEAHXREAN R?2=0.9982.

S JE 5 9.

BL 108~10" N4 f/ B B0 IR I SR B 41 P AR B B B B AR AR (B FL 100 4%
F), EEHES] 3 FriREI3ES ELISA PBEBE, MASHER 0~10* NHMREE
RBHBESERBEEN, BERENIESNHIHSRMHEXTE InA/(A;A)= -1.4538
X 1g(BEM HEEN) + 5.0026, ZEAHKARECH R?=0.9604.,

RIESEHES] 4-9 ISR, MER 10107 40 f/Z T 18 IR RS 4
BB, A NEHE 40~7X 108/ IE RIEHESERBER
ERRHEEF IR

LY 10.

RYESCHER] 3 FriR M F s, XREF SKMB AR JLAEKERH#ITT
HREHENES ELISA EERN. X 4 BEKEL, 25H%% ELISA
EMERTEERNE, £RFTFE 2.

R2 WKERTHEREBERHENEESR

FmRs 5% ELISA 4% ERHHER
A 34549 35016
B 411+10 440+18
C 324+14 35011
D 48126 45017

R 2 PRIER 50 HOHMER (FHET 100 2 RGHEKESR) P KEE
BRGREE (), WA 5 KUBERNPHEAEEZ. LLRSTE 2 +

10
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FIEdE, RAZWMHTERRNERBEREALME. HBHHRES ELISA £
ERBHE TRESEACRTE-RERBME.

FREAF, RUANRIDBHET RERENNERISEHRES TEH&, 3#
BT 54 ELISA 7%, MAZGTETEHeEMRNEREEE. RWA
A EEUCERES ELISA FEATRAKMEHEEERN, FRETHY
R

AHEARR: FHEBRRORARERAN ST EEMEERRN, Bt
HERAMEREERTREEREREBERESE, ETRANMEXENKES
0. ATENH—ANHERR AR ERS RER.

ANBTERELSEEE. Hr, ENMIBEHEDIHANTEBER, T
SEERHE X P i RIS B AR ERER M W .
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3 _ 1:1600
I T 1:3200

2.5 SR
—oy-— 1:6400

———  1:12800
1:25600

FBE (o)

B0.5
0 ] 1 ] I i 1 1
1:10 1:10*° 1:10° 1:10* 1:10°% 1:10°% 1:10" 1:10%
P E# R LL
H 1
120
100 +
80 |
N 60 |
<
3 40 [
B
E 20 |
a O 1 1 1 J 1 L
0
1. 38 2.28 3.18 4. 09 4.99 5. 89 6. 80
lglHREEEAREH]
B 2
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6
5 L y = -1.0931x + 4.8318
R? = 0.9982
4 .
< 37
2
< 27
=
= 17
O -
_1 -
_2 ] 1 1 1 1 ]

0.00 1.00 2.00 3.00 400 500 6.00 7.00
lglids K & # &:

3
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