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I, —MERIBEATEE, RREETENS TE48HKXR:
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N
Cl CN

2 —HIARIE SR 1 Frid s RS N LR PURM S MO, A EETaE TP R.
wAFEHHR 13 MEIBRALE T ZBME FrtredmT, 10 4-Z FEEEmtm LT, 60~
70°C FHiRE R 24 /NI, A 4- (3-f53E-1- (2, 6- "5 4- (ZEFH) FH) 4 (CFPHR
WHEBEE) -1H-MEM-5-fEFE) -4-8R T

3. —MEEBALIERE, HEFEETERS T4ME0:
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BAFEATEHR RS BT VURMGERAE
ARG
AR Bk —HAH-COOHR . XUBAT RE A AL A S A HI1E H
BFEEHRREMA TR, A THEL R AR,

HBREAR

ARBTREG DY TFUAEY (HFEANT 1000 E/RBD SBEAENZEIVEA
S, WRENEH, RBEWEREDES, KEREY. RRNLFERRENEDE
REE, Wi, RS FERSTYERR, FE58GESRMBEK, H&FHATIUR,
GBEE PRGN F TR U, FRBURSUIR IR A SR 2 SR NI 55 g el
WAEARCBOIER, € BN A BME NG T By, BRfRes. RE.
Herfy. PR, HE. BRMTERER, EBORITAK R R FFURK S TRE. SRAATLSE
PURRIUARIE %, FiL, BFRROI50 T R 2t DUR Il i A BRAE (L BOR ST
TR R B v R AR EE IR A A, X —BoR Bl S R 25k B R E 2 vt
T — AN, BEA SRR FFRAFI ARG E TEAR, HARKA
41 (FAO) BEMAZEFREHFEMIEA, EELFERE TSGR, BAGIELR
B R 255k B AT IR STAE ROR

B R E ST R B R R R RHUARE RN (BlrRNE SR, KEHR
NPETREEFES TGN, B, REERERS TRITESERER/ TRk
N EBD B RGN FBHSG RS FYRER G BRI A 5L
%, KERN DM FREMINESER. Bk, FHERNEGHREEERRE £yt
LA SR 2558 B RER B AR R B AR BRI PR BAREHUR— TR E
SRR AE S, B RRAAERRE, 5 PR 5B 5 MR A A
IR 45 My R KRR B ok S B VR MR IR AN 45 4, LUK 2% Y R UM B PR B 944
OFFLEEE A AT AN %, SR RS R, Rl s SR - YA 2 A A
TR QMFFUMARIES S, EEPURRRR T A /T ER SRR S8 & A R
FrEtEE; OFEEEERSEAZN, LIHE —EKENEEE, UEFEFFURRHT
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AR, ZAENSERGRG; ORRENIZEANYMFES AR ERE: ©
EHURKR N B BB R G R F HHE R ARG, URIENRER MR
H—HKRY; ONERRENERMTERNENTTE, RHRESNPUEREREERN
FEMHAETN, BT H&BUL S EIURBHTHI .

RAE, AALBIR, RFEEEYRELAR (RPNEHRRUAF) F 1987 F
FFR SR — R R HE A e R ), HOR A, WMERDEEEMANE, FEMRA—
SERABRAERM, WFh, rid, CE. SSEEHS R, WANEHESEERERFRENA
SR, SMEMELLE, SENRLGTRLGME. B TKE. #X. Bk, JE, 28
2. . KRS, EE. R, B HE. SR, Bk B, #R. WEEY. A
P&, BBk B m L EAE R & REDERM T AEFER. ZMAFFRNRES
LA, SIFHEEBRM 1ET, BARGFEFPIA=MHZ—, 7£ 90 MERHE.

FAAER KRG AR, FERE. B, DRIBFFERTRIFNPITANR. BEZRA
ERRRIMHBARY L, DRAMTHRAKRER WH, FEERPRIUENZEERA
famE, M B %RAEFEEMESEEIER, 300mgke 2 OIS BN FRIRE, #
SEH C REBBYR. RHREZRAMNKERZRED WA, IF. BHFEES (B, Xt
HEEEEESE (8%, SFEAERRPRWEE, KhammRu=ymEtat
BHAR AR A IR 10 UL, BEAYERNANEEEER, 2 —MASKE
FRIERERIIRY, FEX TR M.

RUINE

WA EARTHFENACZA, ARARE—FEREREERE TRAFBERIES
), XHAAMRTKENEZERLIURBISMALIUR. ATiufs: DURBSEPUR.
LRI .

FRPARP—FFREBAL LR, EEAEEAETRRBENSEN, NAGTUESE
EMMBBAIER-COOH, o FEWRN:

| NH™CO~(CH2),——COOH

F5;C N\ N g_CF;;
N=
Cl CN .
ARARFEIEANTEIUR FHS K& TT %, BT IXHERHARTT ER LI

DBEBREERA 1 AR, Bd5T _RERNAR 4 G-EE-1- 2, 6--84- (=
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AEPE) FHE) 4- (ZFFPEVEBE) -1H-MM-5-15 8 4-8KTR, ey 2,
J L £ B T B

Gl NH, o o N I NH=CO~(CH),—COOF
U Lt %
FiC N\ S-CF; -+ O —8> F;C N\ N S-CF;
N= N=
cl CN © cl CN
1

2
75 % B R R B L HUR AL A FHS & BT iR — S i T
REERAS T ZEF GiaTHh 1:3) FrtsesdsmF, 78 4-— FEHutie (DMAP)
R, 60~70°C TR 24 /MY, RNEW)E, RERAXTERN, ARG LK LEER
AN L8R B E R E KGR YR 7~8%NaHCO, SR i HL, NaHCO, 7K =
MG CROERIRBUKE: R LR LFBEEE 07K NaSO, T8, W48, HRRGTE (LKL
Fe: Ayhls: HER=20: 80: 1.0, MR, TRED, BHAREAEYREIIEFHUR FHS,
AREERMET EREPUREYN R ZAEDDRERTURERRIRER
BT FARF AN T PR FHS SRR BB N LIRS T4

| NH=—CO—(CH2)2——CO—NH— EH &

0
I
FaC N N S—CF3

N

cl CN

| NH-CO~(CHar—GCOOH
FSCQN\ N E’CFa
£l a oo WEFE, SEAFENBEARN, KPR ss
ERIIG A HAE 5: 1~100: 15 %E RO A4S S EARMEEA.

R BIESRO T AR BB, R L S A T HUR A e T
B, Bl SR R A P e SR B B 5 e 2 TR S ER B G

R R I FIRRA T ERR SRR AR, TSI s B R 0 B B
A4 B AT AT B R R — 35 TF R SR S A B AT PO B3 5 SR 4 35
BB SRR I A, T TR f . RF=R (B3, FEKAE) RITRAERE
(MR R EUKRER,) SRR R B

BB R, R R R AR T SR IR

Sl R BB AY FHS 5&AREBEHEATRE, A RERENaER
B, SEHEE TR RSB R T ERSET R, — B R RS e
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BT O BRMAR, LRI AN KTTIE BN AR —EREN, RK, #&K
Bhiik (ZHULERA R FIS KR, FH0R B RS S il B I E e 2 W R
IR, SN RERIE/DNBRIEAD, FE BN w R R R IAE LB
R P (ELISA):

(DR PR FHS SHiddsr il 5 BRI S B 0 B B & B b - PU R R B b
ik, AR EEPUR ISR RE ZHMIA, MRS (SR ERRE 5
EErR GRS, MAEKE. Biric? S OB ERIL RN 8RR R ET %%
SERMN, VEERERITEY, MABRKEDREER, BEEARNIRESESIEa
RSP LB CYIMB IR, SRS (SR FRERBER S ERKEL, HEILET
A HE TSI SR B

(2) AR AETUREHRER LA, AR (EERRERE) BiA
TP ARER, FAUESEHEMAREN AN ESHARERSFHRELE S RN, BT
BERIEFEY, MABE 5, WE. RERENMABREDMEON, BB EaRNEH
BES46EAKRSRIUE LB CmBRIEL, SR8 (BUREE PR Risn & &
IR L, ¥fE bR ST 5 B (] 5 SR S S R S B R B AT R R

AR BHHURER RZZY), FIRRTERS . Feth. SRR . RH
ELISA J7iER I B g, B RA PR ATk 7.6ug/L(0.0076ppm), A R BE S .

H ARSI 3

SEHER 1 RIS EGUR A Rk
—ME R AT EPR FHS, 2 F&EMR N
I NH~CO~(CHp),——COOH

?
F3C N\ \ S-CF3

N
Cl CN

R RES) S R PR A R AR

IR ASE AN T HUR FUS G R7TEW T

250ml = VB ANA 4.51296.7% W8 RIF IR 25 (0.01mol), 3.0g T ZREF (0.03mol),
200ml ftBE (A KOH FIREAL KD, BHSEMA 0.6g4-— FHEHEMME (DMAP), KX
RARFHELSS, BA NS, BEABEEE 60-70°C R 24 /M. #5RNRA G, He#ER
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TR, FERAMRY, A 50ml FEHRERRIMIERE, FMA 30ml 8 LEH#E
iRy, HBZE 250ml SRR, KEFRHOBKRZERRE 2Kk, 30ml/k; &
FZMZEZ, FAWMEKIGREF MG 7~8%NalCO, ¥R E 4 YK, 30m1/¥K; 30ml
ZBEEZE, NaHCO, 7K 2R EBRIHZ PH & 3-4, REH M ZHESREUKE 3 ¥k, 30ml/iX;
HLBRLEEEE T K NaSO4’3Fi§'%, WAERRER 1.3g. WHR N 242% . BERSE (2L
Be: AHEE: FER=20: 80: 1.00, 8B MY Fm RIS FHUIR FHS.

FHURLEY) FHS (BIMLEH 2) HISHETE:

W LR =414 514 ESI-MS F1 'H-NMR g 4744, ik (MS, +cESD

MELER: m/z R 535 (M-H)" (100%),537 (M+2-H) " (66.7%), TUEEWED 2 KHTE
H 536, S THEREHA Cl

W3R S 4035 'H NMR (400MHz, CDCls, Sppm) :

2.45 (t, 2H, -CHy); 2.56 (t, 2H, -COOHCH,); 7.12 , (s, 2H,-ArH); 10.21 (s, 1H, -NH).

TCEMT (%, WEAED: C: 3584 (35.76); H: 1.59 (1.50); N: 10.52 (10.43)

Z Rt MR IR SIS B %A & 4- (3-FE#E-1- (2, 6-Z“4-4- (=FHFE FH)
A (ZRPEUBEBR) -1H-MEM-5-E) 4-8R TR, 473k CieHsNsCLFs SO4), Hf
WE2.

MG 2 BB THUR KPR % -
—MRBEBALHR, 274508

| NH—CO—(CH2)2——CcOo—NH— E A i

I
FaC N N S—CF3

N
cl CN

XMEBEATHIR, RHELEEVIR FHS 5EARBEHEIER, EPR FHS 4>

H- CO (CH2),—COOH
@ s CF3
TR Cl Ebhy: 5.

, HPEHp e EEA RN &
1~100: 1, ZEEFATEAA4ME B EHBONEER.
— MR RUER R U, ¥ EREAE A TSR e a REGR T HTEEIN. SR
HER AR P G R N A S B R R R A G A TARII R R i A ER T
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B R R R B, PR S O IR S BUK R

ERFABATHIE. PuEBIETEWT:
1. RERKNE SRS

G0 B A BRI A . K 50~80 SR ¥ PR FHS, WM 1~2mL
BN, N-—HEPEBS, REFEZBERTMAZLEN _HOER WM N-F2
EPERB T, tHRAZRTREIRE, &0, EFE® 500~800uL AL 4~
8mL15~20mg/mL HIFMEEANBREZRER T, MANNEE, REEHE
B AL T R 4~6 /NEE, Fr RN SERMUE, RABHTR, SHARBAKEN 2~
4%, WRIEH 0.8~0.9%EBHKEN, FFERET —20CHIKHEF.

ATHIRHEE:

e AR RETR RN A EIUR . B4EASEBFRLE], 2 5#T RS
(200nm~400nm) FHEME, B b = 4 HI7E 260nm 1 280nm KIBOGE T H LA &
ko

ZitEERMT.: FEHEFHS 5 BSA M4 A A 8:1.
2. BHHURK S K

A3 41 B & R R & R BT VL - K 50~80 SBE R LR FHS, W A#TE 1~2mL
)N, N-"HEFBY, REEZFEBRTNIASFLAENE=ZT RN PR T B,
I HASETRMN 1 /NG, Bl 500~800uL KN IHAE] 4~8mL15~20mg/mL H]
BNVE R G BRI B PR, AR NG, REEEFH BB LT RN 2~
6 /M, HRNERE, BEANBHE, SHAEBAKEN 2~4 K, RiEH 08~09%
EEEKEN, HERFT —20CHKAET.

ATHIRK & E

WA R R I AR TR R BT PR . BAEAO SEBYRILE], 2Rl EAT RS
(200nm~400nm) FAHEME, FEid L =% 74517 260nm I 280nm KIPOLEWHELEH
. 29 HERWT: FHRFHS 5 OVA KA SR 11:1.
3. BUARHIH &

1 ZHik%:

SCR AL AL, BERN 23X, BREMNENFRE. SHERRAE=
RAT (MW AFEXRATRTFREATEIE), 2HUETHRT 1~3.
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LR AEFEEMARERN 0.5 ~ 1.0mg/kg, MBEEFIEN 1.0 ~ 1.5mg/kg, H
KR RE B FHS-BSA, MM KE2ER NS i R 5 KA
SERD, BN, BEBMAKDTABEA . RAEWETZREHE KB
WEHAEESHTE. BHETRE 6 8, KEVAES 2 &, 3 BE#ITNE%e
%, UEERE2 ABRMBARE. NBESRABITE, SKABEES R, NMaT
B4 &R I, W& B0 R R

BREmERN EXE, AT RIL., AL RAFEHKIRME. KiLE,
¥R MERE T 37CRAS RN, FRP o satE, K5 RERR RN R
M SR, BIRE 4CKAET 3~4 /i, FIRgEsE, BAEBERE R DF
MAREH, B, 758 HILE,

2) HHHE:

LR 6-10 A BALB/C /MR, 20-22g, HE 5-10 R/NE. B 6—8 ik
1K 18-20g BALB/C MEME/NRR, #4614 ) FHS-BSA 5% 4B KELERRE, RO
W, EHENETEREN, FMED SougFR, UEER3 F, BHR (5 —0%H
B) MR RAESERT S ANEEERE TESmEeRE, mRekit 4k,
KELIERBEMPURBMTIEEES, 3 REBBARIITRIG . B2 3-4 KB RWRE
SEMETHIETS Bl — R MK SB6, 22 MIMERMZ RIKFENE, AR REFAEK,
FRE MBI, &Y KRR, HATHARIEMRERE.

UL

ERR-TRREL S ATIE R — AN R K TR  EIRTE IR R ME M 45 4 T BeRs IILTE P IR 1gG LASH
(9 B REUEE FoRT, BB RE 1gG. FMMARTAKRBEARTAR, AMLE
3 70ul/ml, AR TE A 75ul/ml, /N RILE A 40ul/ml, /NRAEAK A 33ul/ml. XFF A 1gG ]
WL 90% LA b o BB PUARISARTR, 2%, 20 CHRIF.

P ML R A W 5E

GERREAMBEMRTERET =ZREF. WNMBERESE _RIFR, £8K%
BEE S RTRTFESEMCKIL, M5 %E 4MBEE AR E ELISA WM. %5
KRS, RTHRETEREMGAE, ROFEHRN A 12 6.4x10* (3§ ODagonm 8
EF 1.0 MR BELEO.

BALB/C /I 5 I8 fis i &t B M H2 0.3ml/ R, 7—10 K5 [FIVEE 5 B 50 FE 48 il (5B6)
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1x100~2x10° 4~ (0.4ml/ ), F/FAEMR B K EMBUEK, 5505 % fe v
J&, BI8/NREK McAbBE/K R ¥ M- B4, BKBMA 12 2.56x10%,

UK I 5

AEFEZMPRREZEMAER (BRSNS H&0HE, Xhamisg
STHERBEH. BFFR. ZWMHRIER, Lo 74 BH MR R K
R BN, FHRTSZHRBEMPAERN, ToRRET 5 FRIERERN, R
ARX L. iR EREECRSEFENIRE GG N 5 RZHEE DS
HERAMLE. HARLXRMEEESFN I EZ . S XRMBEDN, HLERR
5 1 ) B4

W R B KRB R SRR, 40 5 Rl —F FHS-BSA Hiutk, L HI1EIx
HE il 2k FIRE T bl VAR v B 2R, JE7E iR b3k A IR 509 I 7 2 R0 28 L4 i 6l 2
S50%MHAHE. REVHEE &RV X ME.,

P1 FHS-BSA #itk (ZHAFD M EBUPH LN RNE: FHRFE 100%, L6
B 6.4%, WAEIR 0.44%, RAFE 0.27%, BFER 0.36%, =R H % HE<0.82%,
EHFE 1.3% .

22 A B K R R SR e

SEHED] 3 o RS R IOk S B MR B B T VR S S e
1. FHHE ELISA W E HERE LR ETERMMERSH

¥R FHUR FHS SHifks il 5 HIE S0 BE3 o BB H] & BAr F JUR M BSR T
ko FFTR B BREPURSRPUSEERE LMWL, AR (BERRERE) S5
PRCHIR AW, A, B Y S O BRERLRENERIRRIA R ET SRR
HERN, RHRERGEEY, MABNEOMEAR, BESORNMEESESECHER
BHiE L EARC B ARIEL, SR (Ebree) TRBEREERREL, BT AR
B0 B AR 25 AR T B FO AR R R L B MBI, R AR AR .
2. BEARPUE &

KAM BB, Bt E5SENHEREEADEE (HRP) BB, BEIMAH
W, B, 5%, -20C{R#F.
3. BEbREHURIIG]&

K ARSHBENE, 2HRBIELE BB 2 HRP L, & S - HRP HI3KE 4 10 mg/ml (3£

10
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PiJR FHS 55 HRP FIEE/REER 20: 1D, RNSEEMASEERKHH, BY, 2%, 20 C
R17
4, MEFEEE TERENHHE (FIEBEFEE, TRD

R RE e, FNHRESEREMERER. ER—E8RRAKRET,
BEEMFERERNHRE, AN OD HETHEY, FAKER—BiREiREBEK
BT, MESKHEKEN TR, Fifd oD HLE TRHYE. BHEEHE OD H 1.0
AR BT AR L PRI EE N TAERE . ALK, 5L FHS-BSA #Hifk
(FHS-Ab) 4.1#g-mL™, EEFRE#E FHS-HRP WE R 1.50gmL” i OD A% T
1.0.

5. AR AR R BE

MARIE PKAE B FHS -Ab, 2 2B EEHBBMBRBER TIERE THE
WAV W (FHS-Ab: 4.1pgmL™). 96 FLBE R NAR A EBKEEE, SLMA
ER g 100uL, F37CEAFHEE 2h. BHEAHEE, A PBSTZMHRILER, &
LA H AW 300uL, F 37CIRFAFIHE 0.5h. BEEFK, F PBST S WvtE,
TN T 4 T 46 B0 48 L B R W BE AR ME VR SopL/fL, BKE 4 FLEE, B A TSR H
g SoF B B B AT S BB A B VK (FHS-HRP B AR F 40 : 1.5pg'mL™) 50pL/Fl, ®A0
ZixtEAMEAST R, BN 37CHEAFTIHE 1h, BELAWE, M PBST WWLH .
A OPD-iZ E AL & JE W ¥ 100uL/9L, 37 CIRF + ¥ F 15min /5 M A 2mol/L H,SO04
S0uL/FL& I RN . ZEBEBAAN B 490nm K FHIBOLE . MIBIH 5 RAKE
2 18] 1 24 3 45 56 7R A 1 BIV45 21 A o i 22

ELISA 75 ¥ () 4 v fh 28 DL 26 5 R 25K L 3 B 4k ks, IR DR 5L

. o __(ODmax- ODmin) -(ODx- ODmin)

KA ODmax A ARMI BIEIAE, ODy ARZ x BRI E, ODmin AT H
i HE AL B IR e 1B

HERARTEARAE L RERMGZE, B H FHS-Ab f4kd E K,
Iso=43.2ug'L!, Lo=7.6pg L' MEHIETE, REMFEAE 3-500ug L SEEA, W%
FERRBEREMNSHELE EZEMLMEXR, FHS-Ab KX REN r=0.9833.
6. BHEE

11
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£ ELISA LR H, ¥ RAMAFHIE IR EREREEEH

D HARE: UREHEZHRHATHERRBCRR . REBLENESD
HHNFERRBE CVYH =46 %

2) HLfEERZE: Bl S AR B 4 RiEAT Y, KERHEBLRNER
MR FHERRB CVH=11.0%.

MREAFIREE B TR, SRS ESRAERENELES, REEN
BUF, BEpRLEEAR RN, B A bR AE 2 D
7. B0 RECR R

PSR AL BE T

TKRE: FKBEIT 8, 4 IR SR RS AR VES L, (KR P R IS S B 40 50k 1opg L
M 20pg Lt %0 KPR AA.

+#E: EREXT)EIT 40 HIF, FREL 1.0g FEHIE 0.001g) EIFAEM, MR SURFRME
B FEREPRRBESES SR 10pg L A Sopg L, & 0 KFHXE, B 2mL Z
E R E SR 1min. 2.0 (4000rpm, 5 min), TH ImL LW, B5%KT, BHMA—
SERKIPBS (F 10%HE), JEwED Imin, &H.

Fak: FREL Sg PUOCHMHEES, A 3mL 7K, #EERISEMR, ##E 30 min,
IR EARAER, R PR S B2 Hh Sopg L™ A1 100pg-L, % 0 AKCFHIXT
HE, L 10ml ZAEZHIRI Imin, A 1g EAHIR 4g TRIREE, #R4E 1 min, B/L>(4000rpm,
5min), WE( Iml B¥EW®, BARTF, WA—EEM PBS (& 10%FE), EREY lmin,
%R

ELISA ¥l 5 Bl i % .

AT 96 FLAR B FLINA RAVIRBORZEW SopL, EE 4 5L, BN
AN FR PR BRI SopL, FEXRALMA 100pL PBST, RKAEIr#EME . &IF
W, 37CHEE | K, AEAWEE, FH PBSTHBIER. A OPD- LA ED
Y 100pL/FL, 37°CHRAFTME 15min G A 2mol/L HySO4 S0pL/FL& LR V. £
B BRAX b9 5 490nm K T R . ARG &R INEE S AEI R, st H
H 3 B W B IR R R

Ll FHS-Ab #37f) ELISA 771, S48, &K 1oug L &, F
HWERE N 90.2%, FHERELR N 9.85%, 20ug L N, FHEWES 86.7%,

12
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EHAARBRE N 4.53%; EHFEM LR org L RN, FHERER 723%, FH
TREAKN 12.1%, 20ug L B0, FHEKER 81.2%, FHEREEN 7.8%;
GBS REKAEE Song L AN, PYEIWERN 754%, FHERREH 114%,
1000g L 350, FHEIRER 112.0%, FHERREN 8.1%, WHERAZE S
BT E Sk, T FH ol S IR A S 8 R BT T R SRR b AR 2k B B DO AR I

BjE, EREFENLE, U EFIEREEKHKEFTNREEHE . B8R, KK
AT Esifl, EaTLA TSR RSN EHARARBEARRHAATHARE
B HBBEENT ALY, WNIANRAR BRI TEE.

13
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