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o T BUR Y6 B B BRI LR 43 58 0 BE T W e ' T ) R IR
W A B — SR AN

Kl 7 RRA KA FRICTE RN L ;

K 8 kAR {EHARKAIIMLAEDENFFIRER o -5 F I8 E AR A
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(AFP)IFRAE 1 45 5
K9 AR ELETR 1 4], oA RBP4,
10 AR B IAEFR R 4 L8 B B E (BSA)FIARAE i 28 5
1 BRARPRH C RNAE B (CRPFIN ESL F .
BRI 77 2
T TH F SE M PR AR B, B R IX L8 S ) AN LT AR 7 2 PR A
R UHTEE .
St 1
UL 2 H— R (6) R AR EMH& BOTER 1 4,
B1LER
LITFRES 1 S%:

kL
(HF/KF b Ea: 2.18g
Q)R ZFHHEH:  35mL

() LEEA 1.29g
(4RI b 2.5g
T

RSP A (DFIQ2), BHIE 0C. BIMAMELQR), TEAHMLHT
BASHIMAMRH GO —E R IRB W 1SmL, ERTHEE 2 M. FREW
IO 15 g ZHBIK, B 1| ¥EIRE SBIREW 20mL, BEFTHR
i, DEENE. KEH 20mL —EFHEZER 3 K. BEEIEZ,
IKYE,  MIATCKEREREE, TERERM TIBERN, FE ARk
EHIGEN: ECH: LM IEE=3:2), BILEaY@) - E 96%)

F2 LB

20



02819964. 2 o ZE16/24m

DL R 2 PR

0 ' 0o 0

- CF
boohun ”

(a) (b)

R

(DEALEI60% WA E): 60mg
()oK Db SmL
(3)C3F,COOC,Hs: 460mg
(DHED(a): 200mg
BT

FEREH R IMAM BRI (2), — R — 12 AR FIAT KH4)
M3 ke va MR 3mL, BEZEIR THH 30 28 . ERSYPIA 15 %
ZER KW, MANEIVK/K 10 mL . B4 8E-aEEHE, KEH
20mL ZBFAEEL 3 K. IBAFHE, FKUE, MATKRBREET R, TEH

44T T EER, REYAEREBESEER  Eok: R4
=3:2), BEREELED(D) - (I 99%)

& (o) BB E IS T IR R RER 1 . R4, H TOF/MS
AT A m/z 406.

SEHt 2

LR 2 A— R Q)FBTRHLEDN G ITIER 1 .

1SR
UTRE 1 TE:
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0

Br
) ®
(;CW Ho ,(jk T ‘
R
* Q)

{a)
4k}
(D1, 2-Z(RAFE)=E: 5.0¢g
(2)4- & BRI 2R LN R 136 ¢
(3)VY & Wk (THF): S50mL F1 5 mL ZE1%/KRE W
(4) BRI - 18.5g

(5) PACly(dppf) « CH,Cly: 1.5 g (dppf=1, 1”-(ZZREEMRE) Z7%k)

N 70°C -

fe B R a]: 1 IR

T

TE RNV ASTIREME). ). BG)FI@), TE 70T . 30 4
BhE, IOAKMELS). 24 /ANETE, FiRIO#, B RNMEBRIMAZ] 60 mL
kb, 80 mL EUiZE. KR 5% B /KW 40 mL FIZEIEK
40 mL YERENE, FBRMBETR. BREEEERER 6 gy, H
R B VEASBRESE, HBRKEESBREE, B2 1.0gkEY (@)
(HPLC 4iE 99%, W& 15%)

'H NMR (300MHz, CDCly) & 2.56(6H s), 3.96(4H, s), 7.10-7.15(6H m, T
3-7.27(20, m, 7.81-7.84(4H m
MS MALDI TOP) w/z 344 (M+H™)

520K
DI 2 SR
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S
(U

(a)

+CFO00CH < ——

Mk

() &Y (2): 300mg
(2) C;F,COOC,Hs: 440 mg
GYIIK LBt 12 mL
(4) VA 99mg

JONALRE: Ei

J NIRRT R

G TV

ER NV AERFEESTE(D. ) G)FI@). 24 /NHLUE, A 10%
TR KEW 12mL. #1528 )E, BEREFEIE, SiEmHrmss &,
FRAKVE, BESIRNE 10 mL ZEEh, m#bis. RE@EcmE
S5mL A4, AT HEE 20 mL, iR, SIEREY, @EEFTIER
300 mg b & H(b). FlEERCE RS, 153114044 ()100 mg.
MS(MALDI TOF) m/z  735(M+H") |

A P(b)H) HPLC AT iR R/’ 2 1, LEY(b)H NMR 7347
IR X RAER 3 P, 1LEY(b)HI TOF/MS Stk /i £ orrE R 4 th,

SEHERY 3

LT 2 A— (DRSPS BT VER 150,

F1R

LI R 1 R
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L

(D1, 2-Z¥3HHE

(2) 4 -FAZE LI

A RT

fERENOFQVEF MR TR N, N-— 3 2Bk h BB A T
RN, HELEY (a)

52 bR

LT AR 2 SR

0 C;F;
CH,
0
5 1 CF000CH —— 0
@i /©/LKCH3 OQ“\/L
A @[ G,
{a) 0
(b)
R
(OWVLEY (a): 1.75g
(2)To7K ZBE: 40 mL
(3) FR B 1.36 g
(4) CF,CO0C,Hs: 3.67¢g
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ATV

B EH(DOFNQR) BERH, IMAME3). B M4/ ZBHE
10mL. X3 1 ANEHREEE, A ZBAR IR pH4, HK. 1A
/KK IR BERR . FITDKBRERM TR, RS TEREEH, "3
WERERY) 3.87 g FABIASHICER Ok 4K 4lE=4:1), BROH
BRIERY 2.69g.

S 4

HES S A AR BSNS54 TTAG, 4, 4-=F-1-(2-
WEWYFE)-1, 3-T 4% ZHi)Fl BFA(4, 4, 4-=F-1-2F-1, 3-T 5 ZF) B (%)
B AALEWFFFTMA, BHHT(4, 4’--(17,17,17,2”, 273”3 --L &4, 6”-
bt T -67-35)-0- Z BRI & M S E R ITF 9-241233 K& Yuan &
Matsumoto(Analytical Chemistry,1998,70,596-601).

AR RER S F

St 5

W AR RAEINE S RIS PIERET LN a2 %) iE)
1, 38 3] 10 mol/mL B¢ 10™ mol/mL , FF LA 10 555 Ak & 107 'mol/mL.
AT 10 mol/mL (W 06 EIEAH(HIL N 4 7 7 7 8 V-2 i)
BEATR OG> Hr . BET, AL & H 10 mol/mL A& 0.2mM (K]
FALH 6 KAEP(EuC; » 6H,0, FIt4izifi&). 0.2 mM  TOPO(=IE
FEREEAY), FUZIRFERTURT) . 1% =REE B IR X-100( ¥ 7 < HlE)1K
BIELL 1.9 JRE, TF 42°CHEFR 2 /DB, ¥ H 0.1 mL 2507 T 96 Fl s
P M(Nune H1IE) &S, Ht R ol exE Wl 177 /vy
-2 3 AT 340nm B BIBUR O, MBI R RN 0.2 TP
0.8 WMH AF 615nm MITH KRG, B, (FHFEAERER, H%
Je4r et F-4010(HL 4 7 7 /7 v v - 2 lIE)BATHUR GG i

HERKRER 6. WTFHEY 4, A ENEEET ERES
W& SRAL, TEUIEIIE AT IR G /ey A i o T i R, AT
INH R AE Rk E B e, STHEY 6, WiLyE iV EIEFHA
Y FBARFIBRA ZBRESR H X R CHy, MLUERIE S 3 M )L
Mk R, SRZ, WIATTLUURERENSY 1 B 0ANET R E
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=,

SR 6

W se s 5 19 107" mol/mL b &R 0.1 mL 43 AiE T % I LY
FEeh IS ] 49 ) E 35 BT 340nm BT IR R O, B IR SRR S
£ 0.1, 0.2, 0.3---0.8. 0.9 X 1.0 ¥ e FFaqill 2, REHETE 0.1 74FL[A)
MBI RNAESEBER LIE TR, HEEE.

SERFRAERE 7 . AREREYERER BB KK OLRE5 I/
o FFRAEY 4, BB EKNFIZTHN (],

St 7

a K FR IR B B RN (AFP) I U 2

2:2% Yuan & Matsumoto (Analytical Chemistry,1998,70,596-601).

(D)AFP HUR M) ZFRIREE IR Pierce 4L, M{L-NHS-LC-4 4 & #:
RS D)

FLA AFP HUA(DACO Immunoglobulins filli&) Img JT] ImL BEFRZZ
fri /KPR (PBS, pH7.4)& R . 1RATIL-NHS-LC-E4 % 0.062mg, 7E#K
BHREE 2 NI SRJE, AEH PD-10 FE(7 7 v = v 7 k), @ik PBS
PetR PRI, BRE KRG A WIEAL-NHS-LC- A E . W EFRIRFE
WA ERNE 0.1%, 7E 4 CTHRAT.

()L HEH 4 L SR FEBLEN S y

£ 0.1mmol B 5 B4b-&WiN 0.2mL FACFER (A4 25 5)3%), 785
BB 7 N LU, R NSRBI T R4k (UKD 4mL .
By B AE R TTTE, FHEKIE 3 IR SRIEETSTRUTIE 45 /M.

Y& EEE P EFE AR IR

¥ 10°mmol #EEEUNHZ(SA, Chemicon International i3 fR7E
0.1M HIBREELE IR (pHY. D4mL . % 10°mmol Fik(2) §Ib-SWE R
FE40u L L, e SABY JREWMAERESHE 1 /KE, F 0.05%
12 EBAEM 0M BRIR S /KB R /&N . B E, B IM HCliF#%
pH & 68 HR&EN 6mL, 1 BSA £ 0.1%. BHEHAEHE 10'M
EuCl; *6H,0+ 1% BSA. 0.1%& & L8 0.05M  tris-HCl 22/ (pH7.8)
MikE 300 f%, TES6CHI# 2 /i, T RN,
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(4)PL AFP FUR IS SR R 2

B 0.1M BRERZE P (pHY.6) B R 5 u g/mL Bt AFP Uik (H
A 54 AF 7 A PRFAHIE) 1000 L 4yAE TR FELS, 7E 4°CE
B—HATISAT . RJE, ) 0.05%MiE 20 AR I E KRS, B
1%BSA . 2% M TR IR 2R (pHO. D100 u L, 7E 37 CHE. 1 /ME,
A 0.05%mt 3 20( > 7 ~ HliE) A & HKIEE:, E-20CHRAF.

(5) % 5 M 5 ) St

FH 1%BSA i PBS LI 10 5% LM B4 AFP #r#E & (DACO
Immunoglobulins #li&), ¥ 50u L IABIMIEFRINEFEF . 78 37°CHE
W 1 /IS, JH 0.05%EiE 20 InAFR Arihsk k. SRJE, F 1%BSA i
AR K ER(D)B RN A ET RS AFP SIAME R 1 v g/mL,
HsonL A ihET Mg, £ 37CIRE 1 /D, H 0.05%Mi 20 ns:
HEErEhokpeik. SR A, ¥ LRGSR I B FEAR LAY S0u L 9 5lvE
T Al

1E W 30 2 8E, T 0.05%0:7 20 Aol BE trEh kit . 48]
P17 4 SR 00 20 1 Sk R R I s RO HR

ERRRTEE 8 . mUMLEA, AKWUED T LIERE R AP T
TR E . BRI RAAY 4 R T RIFMbriEthge, HEm /MG R 8E
FE SN HE NSRRI X THEY 6 i3 i1
PRAE M2 A i MG R B . BARTE SN 6 PRB B KIIES, (B
A A RN S R, FEEMN L B - ZHEAL R AR 1
fe, Higetm, mLOAATEPURPUE R N A BIAEN RIFR R,

EEE — AR EAITILEY 1. TTA. BFA W15, SEELRE
EHEERRALS S, AT B -ERAL SR AR R R E, SRE
BRI R NG 5 .

S5 8

FE A R LA | BB 5 ka9 4 AT 5T

AR Y BrBmMZBBEGH X #7810 0, GF,
KB -ZEAEALAN R BIERAL 2 [BIRIBE B R, B FRELAME CF, f0 B -
HARBEFRSI RN, EHEEANIAES. 4212, BEEEH
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AR SEER. K. EEABERRNE SR,

ERE, B MBEER XA O, ES LA BN ENHWEER.
Bk BAR. ZBREBEATHENEBEEHITESHNEN, £8-ZM
AL LLZ B EANRW, Aot AR e iR FiM L 2R B 1. XHE,
Fi TR FEAEHL AL B B - AL, 45 R 2 A U S E I BUR G
I, GefB AR R GBI .

FAh, BERERH X ZARM O, ATLLANEMT CHyw 8-
AL K R BT R SR IR R BC B A A7 2t . RN RS - B AR E 4K
=E/P

St 9

BEATE S 10tk &4 4 1) BSA brifl. 1ZIRSEitif] 7Q) 5 NETHBLIE .
A, THFFRIR, 2% Yuan & Matsumoto(Analytical Chemistry , 1998,
70, 596-601).

T 1.5mg SANFEBIEREY) 4 (1] 0.8mL DMF(N, N-Z HiJEL HI
WENG) A, FEFEIR BT IO B AT 2mg BSA 19 0.4mL 0.1M R EE il
(pHO. )1, TEFIRmIERESS, 1 PD-10 4, B3 L& WRiRI BSA
4. XN, 44 0.05M TR S E K L (pHR.0)1E A LR .

FA&74 10'M EuCly * 6H,0. 1%BSA K 0.1%&FALEN 0.05M
tris-HC1 2 P (pH7.8) HHLFEE, 7 S6°Chn#t 2. /it

& 0.05%M:3E 20 #1 0.05% 12 FALEH 0.1M tris-HCl 2 #
(pHO.1)IE¥6FR IR A BSA LL 10 55 M%E, HB A2 EBINE K
B, S RWNE 10 fir, REARALEVIEREE MR R IFFIFRIRE
fEH .

SRR 10

T LASE B U BRE AR B S (B S I HR R E .

(DHFi# CRP(C RNV MEE BRI ED EIRIR

Y RESEHE] 7 (1), XA CRP HiiE#H T A = AR IR,

(2)SA FRIRR 1

R SEHEE) 7(3), HIVER S MY 4 B SA bRiRE, HFHIREH.

()P CRP HUA KSR IR =
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ZRSERE] 7(4), HER/BIH CRP Fiik B LS FRIL,
(4) e 7% M 52 1) 35 e
H 1%BSA A EE K EL 10 SR CRP ARiES, ¥ H 50
LL MABHIEF GG, 78 37CHRY 1 G, B 0.05%M3E 20
AR R R K el . SRJE, FH 1%BSA IiAEE & /KR LR (DAY
FEFIRTIM CRP HiEZE Lu g/, BESOLL SAET &S, 7£37C
& 1 NS, FH 0.05%E3R 20 I & EhKiEiE. R)E, H 1%BSA
A IR A SR KRR Q)RR IR SA, KH 500 L 451 T & tid,
TEERERE 30 2805, F 0.05%M98 20 fnd: BEA bk ek . {#
HSF TF1] 70l A 8 25 B X T 3 L 52 R G B
SERME 11 PR RAE S LBV 4 1B RPRIRIREENS LIMERE B 4
b T e s i 52
WA Y], REBRRN()E S TE RS S 1L &Y L K& ) F
HBUSR A 2y RN VT AL & ). T EL,  7C 57 U 5E V22 B RS I A ) v 25 o
A] LU A H R RS A .
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co
nV//
| BT s OF
= - 88 &3
Q& /
ol \.L
0 10 20 30
uln
PKNO  TIME AREA HEIGHT MK [DNG CONC NAME
] 0.424 48189 22460 V 0.0128
2 0.562 52531212 33661866 V 13. 8575
3 0.650 322889262 84899192 SV 85. 7912
4 1. 397 51926 17974 TV 0.0138
5 23.797 9337 689 0.0014
6 23.825 5295 642 V 0.0014
7 24.122 8530 1337 0.0023
g8 24.28% 826844 135638 V¥ 0. 2197
376366595 118739699 100. 0000

&1
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| ~_-321

14,24

[~ ]

100 } k"f
=

0 . s

z 3 8 §

i6 ig 20

ot

T
FEANFL 2ul

w8 150 ul/min

¥-F CAPCELL PAK C18 UGIZ20 3um I. 5mm#150mm
s 254 nm

e CH3CN:H20=3:1

PKNO  NAME TIME MARK CONC AREA HEIGHT
] 3. 21 99.331 33312302.99 1243512.4
2 4. 92 0.217 72919. 00 0414. 5
3 14. 24 0.452 151485. 32 4364. 7
TOTAL 100. 000 33536707.31 1253291.6

%2
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L I S SR VA R

Hdd

or——4.2853

TTT— 103812

~— -~ 2.1515

> — 4.3555

7.764
J:~Z—7.736

7218
7.199 (207

N-7.183 Zigg
7074 "

0477

—3914

—0.000 -

=3
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[%]5

0
0

BFA
0 0 ® g
i
©/U\/U\CF3 O O C,F,
TTA s 0 ®
[ 1 “ o
0
@
0 0
CJF7
)
0 0
0/@/“\)1\

0 0
CH
She SESAe
¢
Hz

' @ (BHHT) 0
Sl
C3FT

~

@
€)

*TTA: 4,4,4- ZH  -1-(2- @M )-1,3- ThH=5
*BFA:4,4,4- =8 -1- & -1,3- Tk=F
*BHHT : 4,4'- = (1°,1",1",2" 2" 3",3"- + & -4%6° CIR=F-6"- &) -0~ =BKE
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TRF #D1 ' F-4010 U.3300

: % vs max max
10°** mol/mL__BHHT Ex(nm) I#52E  Abs(nm) I 58 [

TTA 346,464 34 348.8 1.458 329.0 0.381
BFA 228,316 22 337.6 1.278 323.5 0.254

1 256,477 25 336.0 1.250 333.5 0.235

2 543,166 53 347.2 3.192 nd nd

3 264,518 26 nd nd nd nd

4 1,268,801 123 336.0 6.009 348.5 1.274

5 291,146 28 337.2 1.822 341.0 0.476

5] 557,028 54 329.0 2.108 '337.5 1.0386
7(BHHT) 1,028,165 100 344.8 5.723 340.0 1.7104

nd:not—-done

1,500,000

1,250 000

1,000,000

750,000

HHBE

500,000
250,000

0

ZEHHT)
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1,000,000
@ 100,000 —e—TTA
= ~—&— BFA
S 10,000 —>—1
= e
o —o—5
s
5’.,‘2 1,000 6
i ~—— 7(BHHT)
100 = \ ——— plate
‘0 2 i A 3 1, i A 1 A,
01 020304050607 0809 1.0
A SRS E R (msec)
FRH
chelate (msec)
TTA 0.69
BFA 0.66
1 0.62
4 0.69
5 0.65
6 0.56
7(BHHT) 0.67
Piale 0.33
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1,000,000 ' :

/""‘ ——TTA

100,000 —a—BFA

—1

il S D
i 10,000

—p— 3

1
i..‘_; / —t 4
—5
1,000 : .—.;.._.——/;’— 5
) : % | |—e—7(BHHCT)
100 A, I A 1 I 1 A,
[ - ~— o } o
£ s~ S 888 8
AFPIRE (ng/ml)
B /Ml R S
LDL (38D) pg/mL
TTA NA
BFA NA
1 NA
2 3.3
3 480.4
4 0.5
5 3.6
6 1.8
7(BHHCT) 2.6 @8

NA: not-available
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0s_CiF,
0
0 0
0
C3F7
/0 A
/)

0.07nm 0.07nm
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FBIRIABSARYFR B
1,000,000

100,000 /

£ 10,000
5
i) 1,000

100  [—p——er

10 1 1. 1 1 1 1 J
contr -18 -17 ~16 =15 ~14 -13

BSASKE (108 mo | /m1)

10

39



02819964. 2 woloP O B ZEi/11m

FACRPHRHE fh 4%

100,000

10,000 /—-‘

E7

i

Lo

by

@

lﬂj‘ 1,000
*

100 L ! ! . L L |
¥E 53 3 - 2 8 8
5 o b= o §
Q -
CPS(ng/mL)

11
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