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A Simple and Sensitive Immunoresonance Scattering Spectral Assay
for C Reactive Protein

LIANG, Ai-Hui* ZHANG, Nan-Nan

(Key Laboratory of New Processing Technology for Nonferrous Metals and Materials of Ministry of Education,
Department of Materials and Chemical Engineering, Guilin University of Technology, Guilin 541004)

Abstract In pH 6.0 citric acid-Na,HPO, buffer solution goat-anti-human C reactive protein (CRP) was com-
binated with human CRP specifically, to aggregate with formation of immune complex particles that exhibited
three resonance scattering peaks at 350, 390 and 440 nm respectively, in the presence of PEG-6000. The laser
scattering measurement indicates that the average diameter of the immune complex particles is 1720.0 nm.
CRP concentration in the range from 0.03 to 1.80 pgemL ' is all proportional to the resonance scattering inten-
sity at 390 and 440 nm. Its regression equation is Alzgg ym=306.4c+17.3 and Alys0 1 =296.0c+10.7, the cor-
relation coefficient is 0.9993 and 0.9996, and the detection limit is 0.011 and 0.012 ugemL ", respectively. The
method has been applied to the determination of CRP in the human blood serum, and its results are in agree-
ment with those of the immunoturbity, with relative standard deviation of 0.90%~4.12%.
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C VA F(CRP)&— R R Sk AR B 1, OF
W AEIMEH CRP /NT 10 pg/mL, LS & 4 234540
WM FEAE 6~8 h IR B, nlik IER R 10~
100 A5 ELE 5 . K CRP WA T i R4 &% b 5t IR 5|
1) 9 E RVZE 2345497 1 B kg ] S R 28 A ) o e 40 s
fabr, EIMK B RA R . H il CRP [N 7kl

* E-mail: ahliang@glite.edu.cn

O N GRPEDUIETR . S RE M B VE AR IC e e ik =2, 4
R PTIEE P TR, AH R R AR HL A AT i T3 s
ThRE VR R U AR FAS BB REAT 8 50T, B2 AMAL RF
AL N W W S 7S - o 0N TR AR Lo | e
G BT O 95 I S 9 (RIAYPY il Ik 47 %8 23 BT 1
(ELISA)YY . B o 20 BT i (MIA)CL L 4 2 56 43 7 s

Received November 29, 2006; revised January 30, 2007; accepted March 20, 2007.
[ 5% SR B2 B4 (Nos. 20365001, 20667001) 7 THFHHE A+ H T A A TRV RIFIEEAR 2% B BHIF R s 5L B B



1240 4

R Vol. 63, 2007

(LIAYS, e 5860 i OFMA) 2%, RIA ) R % F

FEI 45 5(0.04~ 14.4 pgemL ") H R &%, (B4 1 BA 2om ik
JERA). MIA V245 I, AH R AR HLAR L 1 1. LIA Fl
IFMA  HLAT 8 i 1) R S ke £k, (20 B B K.
DRI, WIFTURTE . R RV B T F Y CRP
INTR TR EA L . JHREU RS HT A
RISE RS, O FERARS S H
CURIE — 288 R I SR U G A Rk P A . 1
SRAIF 7T W20 R S M 1) G 338 A B BRI
TRTAE R B LR U el B R 45 G 2 IR R B =ik
PRI LR O e A I R R . —. ASOE LR
WL CRP RSk S sie RONVARSS A5, LT —Fh
SER T AL CRP 5 5 1 S8 LR H U (IRS) B 7
i BIEBRAETE . RBUE R, OB

1 KEES

1.1 RFIENEE

CRP 5 £\ CRP(HLS 20060511, FilgRMEAY) T
R A IR A W), S8 b BP0 CRP TARBCAFRE
10 f5H2EH 0N CRP; 0.20 moleL ™' Na,HPO, %5 0.10 mole
L Fr g R it # H T BCHIAN ] pH AE RFT A5 R -Na,HPO,
ZRPMRI; 0.10 moleL " = FRFILE L Fli(Tris) 5 0.10
moleL ™" R 20T T Be A pH {E 1) Tris-HC1 220
W, ¥ 2 4000 (PEG-4000), PEG-6000, PEG-10000.
T FAR TN o b ati, S8 FHAK A L 857K,

LS55 M55 e BEvH(GE E PE A F]); DK-8B 1Y
P PP I KA (RS 2 s g W A FR A ), PT-10 24
pH 71 (Sartorius); Nano-ZS90 I 4} K i & L zeta HE A 23 HT
{X(FEE Malvern 23 7).
1.2 XWHZE

WAL 0.10 mL pH Jy 6.0 HIFTEEIR-Na,HPO, 281
A, 0.05 mL AR 10 51 FHT N CRP K, — & & CRP
I, 0.15 mL 300.0 mgemL ' PEG-6000 - 5 mL {7 %I &
FARE T, HABEFAKERSE 3.0 mL, 2], 7837 Cilil
B 30 min. PUGETA 90T, BT b
F650 V HUE, 1%iF 2, WORPAK RS K A% 563 0
10 nm, [P 5 (Aex=Aem), T3 2N Z 1) [R5 HUR G .
5E 390 F1 440 nm AFIILIRBUFOGIREE I, AN CRP
A, MHILIRBON O GREL L, 1 Aljg=Ire— ]

2 HR5I]R

21 CRP ®%EE&WBIRK
CRP FIZEPTLN CRP Z [AIAFAE &5 ) F 25 1) b A H b

KORFITE, g ). JorEte ) AR ST, B
KAVEH D15 e 5, 125K & —FE(PEGF{E T,
T PEG 5H& AU BRAFIAHAEFNEYE, AT U ER
HABGUR L) ER BT Z MK R, R 45
HAWMBUR . PURSEL IS G RO 58, JF B AR
GV PEG Z [AMFAERLHR T 31 (AR I ) A KA
I BENREETE L T %% S A51)-PEG FIURLFI [ v S 1,
M AR R S 5 B i, BWOGHURS e E 44
FIPF- ¥k 45 R 1720.0 nm(P 1).

30 4

25

20 +

Intensity/%
%
1

0 T |
10 100 1000 10000
Diameter/nm

Bl 1 CRPHFEHLA CRP &EEESWINEOCHUNE
0.15 mL pH 6.0 #7155 #%-Na,HPO,-0.05 mL - A CRP-0.44 pngemL ' CRP-
15.0 mgemL ' PEG-6000
Figure 1 Laser scattering image of CRP-goat-anti-human CRP
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Table 1 Comparison of some assays for CRP
Linear range/ Detection limit/
Method . 4 Sample Remark Ref.
(ugemL ) (ugemL )
121 as marker, high sensitivity, but radioactive
RIA 5~2000 3 Blood serum . [3]
pollution
Biotin as marker, excellent reliability, but
ELISA 0.04~14.4 Blood serum . [4]
complicated
Superparamagnetic nanoparticles as marker,
MIA 0~260 3 Plasma ] o ) ] [5]
high selectivity, but specific equipment
Lanthanon as marker, non-radioactive, high
LIA 6.25~400 0.0032 Blood serum o ] ) [6]
sensitivity and specifity, but complicated
. Europium chelates as marker, high precision,
IFMA 0~200 0.067 Canine serum o ) [7]
sensitivity and accuracy, but complicated
IRS assay 0.03~1.80 0.011 Blood serum Sensitivity, selectivity, simplicity This assay
R2 PN CRP ST ¢
Table 2 Results for the assay of CRP in serum
Sample Content/(ugemL ) Mean value/(ugemL ") D/% Ref. value’/(gemL ")
1# 72.6 723 732 74.0 737 728 73.1+0.07 0 71.1
2# 37.0 39.7 38.0 36.8 39.3 40.5 38.6+1.6 4.1 38.8
3# 472 472 489 477 49.7 476 48.0+1.1 2.1 46.2
* SIS SLBGT FEM IR FRE S drBAR T — )\ B e A e 3= R it
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