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E86306M . #7. E86802M #rict; C-peptide $T )5 I
H Sigma A, CPtR(HxS: C-5051, #t'5:
071K49592, Mi%: FH 250 wg) A% T dh; insulin
YU A Sigma A " AP, A 50 mg,
20.1 U/rng, j’i’#ﬁ?nﬁ'ﬂ ’ ﬁ'%iﬁ C257H383N6SO77S6’
Iy 1R 5807.57; EUY. SMP brid ik 7l & B
PE A #; C-peptide- TRFIA. Insulin- TRFIA iz 7l
&N PerkinElmer 2 & 2E 75 A ME A E AN
CALBIOCHEM 2 H]4:7;  Sephadex-G50 SEEHE H
GE A H]; TEdW B gz, 1R
W BB AE. 96 FLARIE H Costar 73 7] 5
4= H 8 TRFIA ¥ 31X AutoDELFIA1235 2 1420
3 Perkin-Elmer 24 &) 7= 5. I R L £ 562K H
P Bt

1.2 KWHE

121 [EAHGUA BT . ¥ C-peptide McAb
E54094M Al Insulin McAb E86306M JH A0 4% Vi1~ ,
SRR 3 mg/L A1 1.5 mg/L, 200 pl BEFLAHGR .
3TCEGIE 2~4h, 4CHHW. FLAWK, Ut
B3 Wk, BELFEINN 250 wl B wE A, 37°C
Ui E 2h. AEHEP, BT, BT EdE, RS
255 B -20°C VMR IRAT.

1.2.2  Sm*- C-peptide McAb [l % . %M Sm™ bx
IR A UL 158 1E. L C-peptide ARl PiiAk 1 mg,
T Milipore 23] SOKD 5 47 1 55 (1) HE 38 25 0ok 15
LT, H500 Wl A BOAE, 9000 r/min B0

8 min, FEEOETIRM, AR LHEPIMA
200 wl FRic L2, FFIX 9 000 r/min 250> 8 min,
F 4. BRSO IR AR B R0E D,
NS /L 1) Sm* Fric# 100 wl, 27°C 5E 3k 07
B, RMEZH] 50 mmol/L pH 7.8 [#) Tris-HCI
D2V 1Y Sephadex-G50 A1 2 KT, AR A4,
1 ml 20%%, Wedk 36 4. B R 10 pl 20259
HIMARG K 200 pl, EHHEE S min, BALH
NI AutoDELFIA1235 FRG i, Wie s — 1,
F10.22 pm B3k AU vERR I 38, AR 10%
2l BSA, MBI 1150, 4C UKAFTRAT.
1.2.3 Eu*-Insulin McAb HHl4%. M Eu* brid &
Ui HEAE, H & I FE R SmP- C-peptide McAb (1]
il

1.24 e 7k, R R RUHUAR S 0 — Ak T
C-peptide /Insulin-TRFIA (I 1). £ LA 471 96
FUAR I AR 25wl B C-peptide/Insulin
FrfE i (C-peptide: A, 0 wg/L, B, 0.5 pg/L, C,
47 ngL, D, 13.7 ug/L, E, 22 pg/L; insulin: A,
0mU/L, B, 3.6mU/L, C, 14mU/L, D, 75 mU/L,
E, 180 mU/L), 1A 200 ul 1 : 100 Sm*-C-
peptide McAb A1 1 : 150 Eu**- Insulin McAb JE A5,
FIBGWE 2.0 h, RJEHBERBRBER 6 &k,
FJE AL 200 pl B558, E% I E S min J5
7E 4> H 3l TRFIA #5111 AutoDELFIA1235 J% 1420
.
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Fig. 1 The illustration of the dual-labeling time-resolved fluoroimmunoassay

for detection of C-peptide and insulin(C-peptide/insulin-TRFIA)
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2 25 xR #5277 C-peptide. insulin Fr¥Efh . AN A S HY

2.1 Sm*X Eu*RiciniRryIB L R

FRACHIAL Sephadex G50 JEHTAE E 4T, Wtk
Hi—&. DL PerkinElmer 2 @] #2451 Ev’*. Sm* i
AETT LU E b i Z (B RSP > 7 B4R IE 1) Eu®
5 Sm (WP, /7 mlAREd 1 150 F1 1 100
YEAZ 2%, Eu* bricPU insulin 950 fEHTAA S Sm™
FRid P C-peptide 50 BE LA I bR 1L Z 500 0 9.4
A NIgG 4y T A1 7.8 A M1gG 431, & A R DCR 4y
514 92%F1 90%.

Table 1 The reference standards and the corresponding fluorescence of C-peptide/Insulin-TRFIA

L AEARTE AN G928 52 I 1 55 R Jse I ) S g 2
R, iR EoR: FRUES . MIEAEARLE 25C FRE
Vi E 2 h IRV, 7E 37°C RNV 1 h AP
114> H 3 TRFIA Al 1235/1420 5 & 71 25C
FAFFHHATINR, PIGEREAE 25C FEGE 2h
MRS A
2.3 XU#R C-peptide/insulin-TRFIA BYEBEE 4%
bt 1 26 C-peptide/insulin XUb5ic. TRFIA [F)#x
{HE R SN OGN R 1 iR,

(n=8)

Insulin

Concentration of standard point/(mU<L™")  Fluorescence(CPS)

C-peptide
Concentration of standard point/(pug*L™") Fluorescence(CPS)
A 0 285+ 15
B 0.50 944 + 132
C 4.70 9193 + 486
D 13.70 31367 + 1441
E 22.00 55416 +2536

0 985 + 42
3.60 4153 + 326
14.0 16 442 + 763
75.0 89858 + 1514
180 222451 £5578
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Fig. 2 The standard curve of C-peptide/Insulin-TRFIA
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insulin ) & fGASI R BR 4 0.1 mU/L. R 85 5
PE 2 5] AH N [ BbR A iR 751 R A FEACHH [
233 KEEPESLIG. Wik 2 Fian. C-peptide 20T

F53 M7 0] A8 5 R B0 N 4.6%~ 6.0%F1 5.1%~
7.6% , insulin 43 K1 P A1 43 By 18] 48 5 22 2050 0 4
3.7%~ 6.0%F1 5.1%~ 8.0%.

Table 2 The precision of C-peptide/Insulin TRFIA

Samples C-peptide Samples Insulin
Average Standard Coefficient of Average Standard Coefficient of
/(pngeL?")  deviation(SD) variation/% /(mU-L™")  deviation(SD) variation/%
1 8.7 0.40 4.6 1 3.8 0.23 6.0
Intra-assay
13.6 0.82 6.0 2 16.6 0.80 4.8
(n=10)
3 20.5 1.15 5.6 3 74.3 2.75 3.7
1 8.8 0.45 5.1 1 4.1 0.33 8.0
Inter-assay
14.7 1.05 7.1 2 17.5 1.13 6.4
(n=10)
3 20.8 1.58 7.6 3 78.2 4.03 5.1

234 KGR, EEKN S ANAFEME 1) C-peptide
AT insulin 1L 375 H 0 A A 7] B 1¥] C-peptide £
insulin 24 7 J5i, ¥ #3 1fiL 35 # C-peptide A1 insulin
1) F5e 28 TR IR 2 43 391 A 20 wg/L A1 100 mU/L, if
HEc%, i3k 3 s, C-peptide (1 [R]I 2K 7F

99.0% ~ 101.5% Z 1], ~F- ¥ [ 2 28 100.3% .
insulin [ [FIMCRALE 99.6%~ 102.4%2 [a], ~F-H[a
K 101.28%, RS INY)S MG N3, A
AEAT L3 ST TR

Table 3 The recovery test of C-peptide/insulin TRFIA

Samples C-peptide Insulin
Original Recovery percent Original Recovery percent
. Actual measured 1% . Actual measured 1%
concentration lue/(pgeL") 0 concentration Jue/(mU-L") o
oL - mU-L-
gL value/(pg fmU-L") value
1 0.6 20.2 101.0 3.1 100.5 100.5
2 2.2 20.1 100.5 15.0 102.1 102.1
3 7.8 19.8 99.0 30.4 101.8 101.8
4 12.2 20.3 101.5 70.5 102.4 102.4
5 18.6 19.9 99.5 12.6 99.6 99.6
Average recovery percent 100.3 101.28

235 FERME. RAAURIC C-peptide/insulin-TRFIA
Krdll, CEA. hTSH. hLH. Free-3-hCG. CAS50.
CA242. CAl15-3. hFSH. CA199. CAI25. tPSA.
N L AR 155 R 51 S br E 5 A C-peptide/
Insulin TRFIA FF i A8 XS ik, - 45 B3 TEA8 X
S

2.3.6 SIEANEASKHIG AN, 200 473 1 AR L

FE R B R A &5 Perkin-Elmer(PE) 2 & AT
TR BN BB AT A OGP 23 A, 45 R Rh 7 vk
PS8 A 2 A0 CHE(B] 3) » C-peptide-TRFIA
H il y = 0.864341 + 0.990840x, r = 0.989274, n=
200\P<0.001; Insulin-TRFIA [ ] y=0.0196188 +
1.013196x, r =0.992807, n =200\P<0.001.
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UIKIER

546 el bRl R 2 bR SRR AR LG,
TRFIA 5 MFEA AT R m . BRAERE . IRER
WEaE . eI EIGEIYE . AR AR T
Pov TEHPES s Al UMEAE N AL L, 2
T by A — BB ok B B S A AT R D2
Ao gk, TRFIA H Eu*. Tb*. Sm*. Dy*.

T, I LA I R AN Rk N ) T 2 S d 2 0,
DAT G 0 St BN AN ) (06 1, RN ff b 0 2
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A 2RI, L Bu¥ M Sm? SR I AR [H &
B- 25 B = A A (B-NTA) B s A R, S AH T3k
1T ARG AL R 010,

AR SCHFFUR G L 81 But il Sm* hric 4,
W9 37 T C-peptide 5 insulin [f] X 4% ik TRFIA
W, — KW AT [E) I A 2 IS T C-peptide Al
insulin i, FOAR TAGAEROG RIS HTIE . T
RIS — RN H BB 2 — M er A 2. I
i C RO RIBUE N 0.2 pg/L, BRI 04T RIBE
0.8 mU/L, A R 450 4 000 T I S 55 IR AT 35
GHIRIEE Sy, C IR Br AR S3 AT 1) 28 3 3R 5050 il
H 3.1%~ 5.6%M 3.5%~7.7%, W5 E0Hr AR5
Fria)As S R 5000 A 2.8%~ 6.1%K1 3.4%~ 8.1%.
VIR R e R A, PERETCI] R, Xl
D3R R R, TR EZ) 120 min, FEEZ)
A, e R BRBEAR I R TAESREE. LbAh,
RIFEART RN, BERGEZ. CIK/ SR
XUARICH MR F 5 PerkinElmer 23 & 5% BV [t B bR 30
BE LA 20 0 A I 5 IS FEAS 200 43, R gh
FRJEAG, BARIM—2E, HXRE 5N
0.98 5 0.99, MZREEIR, AFFTE R T LA
% B B AR B, DR R S g .

2, C-peptide/insulin XUkx ic I 18] 43 B 5% '
G RE N T IS, AR DR A i
B C- IRUA KR By 32 &, Iz oA KB, e
O AAE RIS 7 N
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Development of The Dual-labeling Time-resolved Fluoroimmunoassay
for Detection of C-peptide and Insulin and Its Initially Application

MA Qiang", LI Lai-Qing?, HE An", LIN Guan-Feng", ZOU Li-Ping", LI Ming”,WU Ying-Song"*
(" College of Biotechnology, Southern Medical University, Guangzhou 510515, China;
&
2 Guangzhou Darui Antibody Co. Ltd, Guangzhou 510663, China)

Abstract To simultaneously detecting the C-peptide and insulin in human serum, a dual-labeling time-resolved
fluoroimmunoassay (TRFIA) for detection of C-peptide and insulin was preliminary founded. Two capture
monoclonal antibodies were mixed together and then coated in human serum. Two counterpart tracer monoclonal
antibodies, were labeled with Eu** (anti-Insulin) and Sm*" (anti-C-peptide) chelates, respectively. The double
antibody sandwich in one step method was used to develop the TRFIA for simultaneously detection of
the C-peptide and insulin in human serum. These results showed that sensitivity of C peptide analysis was up to
0.2 wg/L, linear range is 0.5~ 22 wg/L, the recovery percent is 99.6%, The intra- and inter-assay coefficient of
variation were 4.6%~ 6.0% and 5.1% ~ 7.6%, respectively; sensitivity of insulin analysis was up to 0.8 mU/L,
linear range is 3.6 ~ 180 mU/L, the recovery percent is 99.4%, the intra- and inter-assay coefficient of variation
were 3.7% ~ 6.0% and 5.1% ~ 8.0% , respectively. Moreover, 200 samples were tested by the self-made and
commercially available C-peptide and insulin kit (PerkinElmer) kits at the same time. The correlation coefficient
was 0.98 and 0.99, respectively. In conclusion, the self-made dual-labeling time-resolved fluoroimmunoassay for
simultaneously detection of C-peptide and insulin might be a simple, sensitive and rapid method for rapid diagnosis
for the diabetes caused by the lack of insulin secretion, it would also provide an alternative route for serology

high-screening of the samples for C-peptide and insulin in clinical application.
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