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W OB mEIOLELLY FCLA GBI 0,074 532 nm KL KO, B 1 (HSA) BE3R FUM 3R FCLA-
'O MR BT YT —RA R S R BRI HSA ML AOE(CL) Bl B R . 1R 1% E RS I
ZMT HSA IR SHEB ML F AOUES £ 0.34 ~ 5.5 my/L Z M2 REFBIZA MR R KR A 0.017 mg/L
(3o) o X HFSOEIE ST B IOCARIE R DCBNE SR TN, A T ERA R RS X
P BRAEASL I 5 s ARG U 35 3R — B, [RI PR 9045 R0 T HSA 34 CL AL .

xg@im kst 8B EREERELUY, BEE
1 5 &

HEH(HSA) Iz A7 T AMBEAIRE . E7EIRE R & 5 AE 98 BUR FE L6800 L an O i B8R
R ILE B M AE B 0% . NI, BRIRRF A EA R EERR LR EE,

BT, # RN E B B TR Lowry B (AL RO AP I B RS A b
B LR R R RDE B IR L O % T A SR A ST T (XA S b, ek
HeTr et BT R U R ERSR S O S TR TR AR B T N, 2R RO R R R R R &
JEE (Luminol) JEFENT , 1H 14 A WAL 2 26 R M 5 2L 26U FCLA A9 1 By #iil . FCLA
REAR I B A B3 & H 532 nm Bfkg K6

AR BTt —EE AR E . RERAMR, SR A EA ., B T — M
AR R RGN HSA MAL2E R LT ER . 3T HESOOLIE AT Rl B SO B MR R L U %, A
THEA R RBE 01808 7 HSA 348 CL ML .

2 XLWES

2.1 EAFIEE

FIZE 1 HSA 9 T Sigma 23 A] , F ZIRZEIB/KBLHIBL 1 x 10 7 mol/L B, B T0 ~4 C kAT RAE .
FCLA # KR 1§ T H 4 Tokyo Kasei Kogyo Co A&, EF R A X B E K HE W W T B # &
1 %10 *mol/L bRAEWK , BEHEAFTE - 20 C BYVKAE 5 H,0, . NaClO, 9T 1~ MAL 2R, K 40 07 43t
) BEBRLE vp iR (PBS) . MERAFREL 8. 5 g NaCl. 2.2 g Na,HPO, 0.2 g NaH,PO, %+ 1 L —kzEmkh,
HCL & pH £ 7.4, IR A A 24, 08 24 b JRVBEH T M B BS Be il Hh s BR &5 51 5 Ak sk okl
BT LU B BT 2 VS B ARSI . Ak S oA 4 BT A SE 86 /K o YR ZEIEK

A REBSEHE ;. M 70 mm x7 mm( N1R) MEIE; UMK (BB BAE BRI A
FRZYE]) 3 MP-952 S fi%48 % ( Perkin Elmer, USA) ; pH A% it ( Sartorius 2 A1) ; S & HR 3 28 (IKA 2
A)) ;L8-55 SRt 3% X (38 [ Perkin Elmer AF]) . M r = (Iyy = G- Iyy)/(Iyy +26G - 1), Iy Loy /3 3]
PR A 4% 2 BT 18] B, & S IR PR 28 7E T B Y MRUK T [ B POLRE . G RIS ERF .
2.3 EWHZE

WA 1,4 60 wL 10 mmol/L NaClO, .6 wL 0. 1 mmol/L FCLA .— 5 fRifE# B (1] HSA ol % #L Sk
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B % & HSA ZS (AW, FH PBS pH 7.4 HOAFIE A ZE 480 pL, AEHEMEBIRG & LIRGHYIEEAR
REi b, FIFFE AR PMT, I8 L Labview B IFIRICREFAR 5 7o R T 4% 1 5t v 1 2
—BHRH T mm BRCE FREAASH, B 120 L 20 mmol/L H, 0, , U 5% — st AR it 55 B it 1 5%
WG REUE H,0, BEAR W ARG, 7R (2 400 AP BRI B T #E AL B33 PMT, {5
SZRTE MRS FR T F BB FE S, T B L Labview P ICRXEES . LUIMA HSA
) CL R 1, A IMA HSA i CLiE K I, , B ERFE LW, B NI RMERE PR UHHERIES s
W BB BT, BAARAI=T- 1 BERIILE AL AT 5 HSA WREEL& MR
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Fig. 1 Schematic diagram of chemiluminescence detection
3 ZR5Wie
3.1 pHH¥
pH ZEAL YL 5.28 ~9.10, X pH =7. 4 WHAEX b2 KR E R AR (WA 2) . XER[ 11 ] {RE

FCLA 4 825 8™ A (k22 SO ML o FCLA FCLA §3LPumlis B /e M. pH <7, FCLA W& f# &
i, AEHE B MR B /N, RO R BUIR, ROERCRAL ?130}

=
S

pH >7 B} ,FCLA 1 FCLA JLSERETEK PIEMEH K, 5
BAE RN K, (A FCLA Kl A S EH ™ A ¥ &
FeRAEER RN, FCLA 8% FCLA iS5 RAE K
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AUREA G
Relative CL intensity (%

LA 9 A — VR I 2, o 1 7 R VR o/
RBio TERRMEZAETF, shidl =4 — 3 F gt , 5 o

85 R RG2S ORI, e P AT A 3 pH S L
EH(7. 4)RETF L7 6 1 B 1 B 3 3 Fys /b o fi] o s
PR FOLA Kol 88 903 P R BERT. 115 it oot et o
BATEXRR[12] PR ENEH . SR LT P ERE  fihcondiions) : 18 % 7 2 2 LM ( Muoresceinl cyp-
pH7.4, ridina luciferin analog, FCLA) 1 x10 "® mol/L; H,0,: 4 x
3.2 RNERRENHE 10°% mol/L; NaClO,: 1 x 102 mol/L; A il # 11728 1
%f H,0, NaClO, FIg &R K EMY 3 HITE S X (human serum albumin) 8 x 10 mol/L; i (tempera-
107" ~ 1 x 1072 mol/L,1 x 107 ~3 x 107> mol/L, ‘tre):25C;n=5,
5x1077 ~8 x10~° mol/L AR ETE 15 C ~45 CHEBMHMIT T HE, #H 25 CEHMAT,3 R MK
EWEESTH R 4 x107° mol/L.1 x10 > mol/L #1 1 x 10 ~® mol/L,
3.3 HEWHPIE
FERAER N AT SRR T A E T A E LN CL R E M, IAE CLZELFE/NT 8% it
HMARE(WERL) , LRERBREEYST CLIKRIEARE LM E LR/,


http://www.cqvip.com

£ 000 http://www.cqvip.com|

F1H % K% L TH ARG IR R FE RO ERNR MR A ER 59

1 HEYIHEFE BRI ER

Table 1 Effect of coexisting substances on CL system

, W WK FEAMER 4 I WEERAEE L R BE R

A7 Conceni:ation Clinical rang Change of S;I)ft?iﬂce Concentration Clinical rang Change of
Substance g6, 011y (10 *mol/L)  ACL (%) anc (10 -Smol/L) (10 *mol/L)  ACL (%)
k* NO; 35 0.65~1.31 -6.2 Mg?* 8032~ 9 0.08 ~0. 34 -3.8
Na*Cl~ 100 2.24~4.5 6.6 NH; SO2* 10 111 ~3.89 4.8
Zn?* 503" 10 0.04 ~0.28 -7.7 Pb?* CH,CO0 " 20 - -9.8

A HIE B

il 20 0.28~1.5 2.5 Nl 83 4.5

WHtm ) L-EMER 3 )
D-Sorbitol 12 5.9 Hydroxyproline * 30 0.18~1.8 8.5
LR } L .

LTye 30 1.2 LT 10 11.8

I £ 4% WL 2 ( condition of chemiluminescence reaction was shown in Fig 2) . * : mg/L.

3.4 iRAEMER

TERERIEAMT HSA7ES5 x107° ~8 x 10 * mol/L(0.34 ~5.5 mg/L) yilFlN 5 Al 24 M X R,
BN Al = (0.0502 £0.0265) + (0.0193 £0.0013) C,;, (C: 107° mol/L, r=0.99289, n=5),
i LOD = £S,/S, 15 K H4BR 0. 017 mg/L(30) . %7 5.5 mg/L 47 11 Yl &% RSD 4 5.8% ,
3.5 SCEREERED

KRB —FEAR t R GITEER t <ty 0 JBREF ISP M BEENREGYEATEERARELER.
TREER SRR G, GRS UERF TR RE R B R,
#2 LBRREERAGI

Table 2 Determination results of HSA in urine

2R SR ME R 5 PR &5 5%

2 RICER LS R e R &5 R

(=]
sﬁﬁes This method found Clinical data® "’Eﬁ Si;‘l’es This method found Clinical data® i?ﬁ
(n=5,mg/L) (mg/L) (n=5,mg/L) (mg/L)
1 3.87 £0.32 3.73 0.94 3 5.48 £0. 58 5.34 0. 54
2 10.97 +1.05 9.17 2.07 4 8. 08 £0. 65 7.07 2.17

a. 24 h RFEINS FRIGIGE J p N 785 77 BS 2 4244t ( the date provided by Nanfang hospital which detected 24 h microalbumin in urine ) ;
b, B—FE & T K3 (one-sample t-test) : 2y o5 4 =2.776.
3.6 HSA B 7% M ERERT
HSA K FCLA {55 6151580 HSA Ml FCLA Z (81 F 7+ FlRIZ A (WLE 3)
PO () 5 S BV MR IR 2R o TR s R AR B 4 2 FCLA /31 4£ HSA W i R4
RERYZRALIE] . MR 4 o] 0L, BEE PRI o HSA YR BEARHTE K, FCLA 2R F mtEE B R ER K, B
7 H TR E X R W JT I HSA 5 FCLASE & 19 B B R, 45 45 4F & 3 Ji 3B W 18 . Y HSA K B
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Fig.3 Fluorescence emission spectra of FCLA induced by E4 HEIMAIYEEEEKESRE T RS LEKL
various concentration of human serum albumin 1 (FCLA) %% 64 S Mt i 2k

HEICFFLI (FCLA) 2.5 x 107 mol/L; AMEHEA
—%ﬁﬁ&%i%{ummgtt(CHSA/CFCLA) =0(a), 1(b), 2
(e)s A, : 488 nm; A, : 515 nm,

Fig.4  Variation of fluorescence anisotropy (r) of FCLA

(1 x107° mol/L) with increasing concentration of HSA
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5 AL % 536 %

2 x10° mol/L Bf ,FCLA 55 HSA JLE52 8454 . KIBASEHH Forster 3118, Zhou %™ B3 HitH
H FCLA 5 HSA 4> FRIFEES 4 1. 39 nm <5 nm, & L&A AREERFEB M/ FRIERTEE.

TEASE I AL 2E SRR 2 HSA 3845 CL BRI AT R« 1k KA H,0, # NaClO, j=/ B,

HJLFHR 100% , BAAE R HSA FCLA %413k, 55 h o Ry HSA 5 B SR M AR U K
BEREMEARE, BESNE OB REBAMEN FCLA 43F, FCLA KGRER MM AS /A
R, KRR R EERAL, 55— WFBE FCLA AR 0, 2% R T /a
RBA P RO, AR EERILRES T CLIgE,
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Chemiluminescence Method for the Determination of Human Serum
Albumin by Highly Sensitive Chemiluminescence Probe-
Fluoresceinyl Cypridina Luciferin Analog
Xu Wei, Wei Yan-Chun, Xing Da”, Chen Qun

(Ministry of Education of Key Laboratory of Laser Life Science, Institute of Laser Life Science,
South China Normal University, Guangzhou 510631)

Abstract Highly sensitive chemiluminescence( CL) enhancing method was developed to detect human serum

albumin( HSA) based on the reaction of fluoresceinyl cypridina luciferin analog ( FCLA)-'0,. Experiments

revealed that chemiluminescence could be greatly enhanced by the addition of HSA. Owing to the enhancing

effect of HSA, under the optimal conditions, the enhanced CL intensity was linear for a HSA concentration of
5x107° -8 x10 % mol/L, with a detection limit of 0. 017 mg/L. The method has a low cost and a higher

sensitivity than thase of fluorescence spectra analysis, synchrony fluorescence scanning technique, rayleigh

light scattering technique. Determination results for HSA in urine were consistent with clinical ones. Addition-

ally, the mechanism of enhanced CL by HSA was discussed.

Keywords  Chemiluminescence, human serum albumin, fluoresceinyl cypridina luciferin analog, singlet

oxygen
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