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RE RAPCmHFENBEAERER | £ REFAEG HAHEIFCHERABR 1 S REHEECGT), BT IR
BT [B) 433 R e B 4 T HE(TRFIA), RIRRRAME PG T M PG . ¥4i PG I S TS EH44 8003*, i PGl & iRtk 8101
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FHLAE R RB(CV%) A A 5.2%F 8.1%, FHBEKEN 96.9%: PG FRITEE N 0.05~55 pgL, HAFMTERREHK
(CV%)RHH 7.1%F0 11.7%, FHEIKE K 103.7%; FARic PG I /PG I -TRFIA 5 PG I -ELISA . PG I -ELISA i3 &
SRBEMERX, RERIFH—ME, HXRES N0 0.9426 F10.9396. £ 300 Hl4@EA R PG I H(157.3 £+ 51.0) pg/L,
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1 #MRF77E

1.1 #E5RH

PG | % 52 B Hi 4k (PG I McAb)8003* F1 8016*,
PG I % 52 H4APG [ McAb)8101* 1 8102% . PG I
ZERFHEM . PG SH i it T Em EWH
A a$eft; Eihrid ik B Perkin-Elmer 2 7] 2
fit; 2K = H 2B (DTPA), 1 Sigma 2 73R
fit, B PB4/, F Barnstead 25 (KR 4K 28
W% HRE. RHRBRHABYHALREH
fic: PD-10 #£F0 SepharoseCL-6B #£ H Pharmacia 2
mRME; 96 ALBCAEMAREZER, @REhid
¥; PG -ELISA. PGII-ELISA X7 &H Biohit 2
R4 42 B3 TRFIA (X wDELFIA, 5, H
Perkin-Elmer 2 B2 4t; WRIMEE MR BILHA
WIRERE, HA st mAmeksE 5 R LEN
KIG. TR DhREEREL AT, BRI g R AR
AR, TS, Bk, REEFT R, BE

mEWERLHTEE. A9URERBZMAR. &
R A B = 4 it

1.2 KBAHZE

121 A SEHRBE &. ¥ PG I

McAb8003*. PG [l McAb8101* 43 5] Fi 50 mmol/L
Na,CO;-NaHCO; & #i(pH 9.6)Mi%E 2 10 pg/L, bl
JEiE 11 BB EER G, 96 FLTHFLREIL
200 pl, 4ACHEIH.FEXEHE, k3K,
LN 200 wl & 3 /L BSA K LR Z A,

ACHEBEEHR. FEHAR, AT, REFH
J& B-20'CAIHIRFE.

1.2.2 Sm*- PG [ McAb H#l&. S Sm™*Frid &
U E#/E. B PG I McAb 8016* 1 ml, % PD-10
R b &, BERBEBCAE 0.155 mol/L NaCl f
50 mmol/L Na,CO,-NaHCO,; £& ¥ (pH 8.5). W%
B, R EZ 2¢g/L. B 500 pg PG I McAb jii
A 200 pg K Sm*-Ny-[p- REE - FH]- ~2&
= [V Z. B (Sm*-DTTA) A T ¥ /MRS, 25°CRE
J1PiH RN 18 h. N ¥ FH 80 mmol/L Tris-HCI 22
M ¥ (pH 7.8) 7 # i Sepharose CL-6B # (1 cm x
40 cm) EHT, Ax WMAWEEDFE, WG S
T, 20CRESAA.

1.23 Euv*-PGII McAb M#l&. S8 Ei i &
UL BEE, HIEPRE 1.2.2F.

1.24 WEITEE D). RAFL—BEEN PG
/PG Il M #5 -TRFIA, BIfERING#HH PGI .
PG I McAb ] 96 FLIEfLIR &, ®fLINA 25 ul PG
I/PGU &HEWHEPGT : 0. 10. 50. 100, 200,
300 pg/L; PGI: 0. 2. 5. 10, 30. 50 pg/L)BR
FMMFE, FMmA 200 pl Ew**-PG [ McAb/Sm**-
PG [ McAb(Zr 5l 1 : 25 #®), 25CHIRHME 2h
i, FAPEEMBIES: 6 k. MFLF NI 200 wl,
25CHR % RN 5 min, ROER W . &R E
aDELFIA s 528G, PG I -PG [ X A% -TRFIA #3
HEMIZR HH wuDELFIA 5 B 5 XU 3 BB 1 R
ML, REHALREHSR.
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Fig. 1 Schematic illustration of dual label TRFIA for PG I and PG
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125 HEFEEHK.

a. RBEM. WEITHEABETRE SHHEH
20%- 50%. 80%HT BN 5 X B IR E (ED~ EDso
EDy), H3E K 1 2 R 5 A 7 B = RY. # 2% A0
BEBREE MR EN.

b. REE. ERFMTYEENRRYE F T
SR BN ERBRIKRE. Ll 10 HisdE
KBWE ST B FERFEZEG), K+
25, MBRAEHER R BT RO E .

c. EERR). ECHMKKREBMBFFMAL.
L R, BRRTENE, ESEESER
L.

d. ¥R, BEKE PGI(50 pgLl). PG1
(300 pg/L) AW FE &, AN PG I Hiik.
PG Hitk 58P R3S R MR .

e. 5 PGI. PGI-ELISA &AFIEZMLLE:. ™
¥ # M PG [ -ELISA. PG I -ELISA A& it B
#1E, 5 PG I-PGI XK -TRFIA 437 [F] B i 50
Y ¢ .

2 &% R

21 Sm*R EvRiCHREBANRREFEE
FRiICHiAZ Sepharose CL-6B EHT, WHEFE—
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0

PERRiE. UL PE A RIRMAER Sm*. EuizndE, 8
BHh1:100, EAS%, PG iRicHiiEE —YEl
[ Sm*+ S &K 43.6 pmol/L, 8016* EHSEN
4.9 pmol/L, BIF3E A 8016*1gG LiEET Y
10.4 A~ Sm*; PG I ARichi k3 —YE g By Eu+ &
Bk 375 pmol/L, 8102* EH E &4 6.8 pmol/L,
BISF334A4 8102% 1gG Li%#T 6.1 4~ Eu*.
22 REsHEER

Z8T PG /PG M brtrdEsh. ARKE MF
FEA7E 7N JA) 4 58 IO 3R 8 D J Y B JB) T B 9%
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120 min £ R X B F4, £ 37CH, K% 60 min
A EEE. BT 2 B3N8 WLDELFIA 4 REE
25CH&MATHATINR, HERGEEIREE A
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2.3 W#R PG I -PGII-TRFIA BE%

W5 PG I - PG I -TRFIA A4 R 2% $ R B3
AL SRR AL B A1 AU ARME B 22 LI 2.
231 FEMRBEARENE. USR8 TR
(cps)¥IME ()M 25 JERITH B R FERAHE LR LB BIK
HNREEARNNREE. Xirid PGI /PG
-TRFIA K R ®E H: PG 1 02 pgL. PG I
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Fig. 2 Calibration curves of the dual label TRFIA for PG I and PG I, respectively
a: The calibration curve of Eu*-labeled PG I assay; b: The within-run precision of the standard of PGII ; ¢: The calibration curve of Sm*-labeled PG

I assay; d: The within-run precision of the standard of PG I .

-TRFIA W3 f 3818 EDs»n EDs F1 EDy 535U A :
PG I (21.87 = 0.30) pg/L, (64.32 + 0.20) pg/L,
(165.0 + 2.9) pg/L; PG 1 (3.546 + 0.200) ng/L,
(8.746 + 0.700) pg/L, (23.79 + 1.30) png/L, HLEAF)
BRMMEHAEREE/D, FERNRESF. AA

BT 371C T REWE, SRERNEEEFY
HTFRE 1%, 18 B3R & A9 5% 42 559 ] LA 2 SE B
NMARFE.

232 HERRERE. RAXWRIEPGI -PGI
-TRFIA #x#ll, PG ¥RETE 50 wg/L B PG I P EfE
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4 0.07 pg/L~ PG I WRE7E 300 pg/L Bf PG W E
fE4 001 pg/L. ERFEHPPGI . PGIZHERX
RN, kR R R .

233 FERMEEEMEWE. XHRid PGI/PGI
-TRFIA 7E PG [ 0.2 ~300.0 pg/L. PG Il 0.05 ~

55.00 pg/L Z [EE# N Fftta1 & R(CV%): PG 1 A
52%%0 8.1%+ PGI A 7.1%M 11.7%, HFE&HN
CV < 10%F#tiE] CV < 15%MESR, 3 MRMER
FEHEWREHN: PG 96.9%. PG 103.7%, W
x1.

Table 1 Recovery of PG 1, PGH by the dual-label-TRFIA

Sl(pgL) q/(ng-L) M/(ug-L ") Recovery/% Average recovery (R) /%
9 q %@ M, M, M, R, R, R,
PG 1 342 50 100 200 48.77 105.18 198.99 913 101.7 97.8 96.9
PGI 1.37 5 10 20 6.18 11.88 23.42 97.1 104.5 109.6 103.7

S: Concentration of the sample; q: Concentration of the quality control; M: Tested concentrations of the sample.

234 IRKRILEREARK . 25 A2 PG [
/PGl -TRFIA. PG I -ELISA. PG Il -ELISA &7 &
X§ 50 B im R LB REAEAT R, FHAEELE (A 3).

MNE 3 TUEH, T PGI, y=0.9452x+11.5050,

'—;D 400r  y=0.9452x+11.505
2350 r=0.9426 PS

0 100 200 300 400
p(ELISA for PG I )/(p.gl)

r=0.9426; *f T PG I, y=0.6667x+3.2449, r=
0.9396, X 4512 PG [ /PG Il -TRFIA 5 ELISA ¥ )
NegRumBEMx, BAREFN—3t.

BASE  y=0.6667x+3.2449

240r =0.9396

=135t

% 30}
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8 20t

2 15t
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Fig. 3 Correlation between the ELISA and dual-label assay of PG 1, PG Il in human sera (n=50)

KR XHRIE PG [ /PG I -TRFIA Xt 431 43 L&
BABTTRE, R NE2. 300 Fil@EERA
B PG (1573 = 51.0) pg/L, PGII K(10.6 =
5.9) ng/L, PG I /PGl LLfH 5 (14.8 + 4.3) pg/L.
PG HIEHSEMELx + 25 tFE, WHETE 553~
2593 ng/L Z08: PG BAx + 2s A EFR, IEHIM

ESEM A PGI<23 ng/L; PGI/PGI LA x -
2s AT, EESEMHEANPGI/PGI>6. BHtE.
+BBmEER PG I K FXKR THMA, &
FEHBRMPGIAKFE. PGI/PGI LLESMEA
thi, MREZE, BREEN PG I /PG HLERK
BARAE.

Table 2 Serum PG levels and the ratio of PG 1 /PG Il in healthy group, duodenal ulcer,
gastric ulcer, atrophic gastritis, superficial gastritis and gastric cancer

Number Average ages PG I /(gL PG /(gL PGI/PGI
Healthy volunt 300 385 157.3 10.6 14.8
Duodenal ulcer 22 45 268.7 243 11.0
Gastric ulcer 38 35 236.2 21.55 10.96
Atrophic gastritis 11 41 725 12.65 5.73
Superficial gastritis 56 325 171 12.27 13.94
Gastric cancer 4 52 110.96 29.59 3.78

AT AR SR B B B R DY RE R A R RO, K
PG {E4 R B B BBOR LI R AE . ERERUFH
EYbREY, CRBERFMBKK —BARE. =

3 it it
KEHHRBOEIES, 1% EEAEE PG K
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FRAERRBRHBEEAHBERN, SHEBEELE
PG I S BT PG KM LtEE, M
R PG /PG LLIEREED. IR KM, BHEERMY
BREHME PG > 240 pg/L KAERRM AL
P EEmMU . PG I KFEK PG I /PG I LB REEE
FH BB E RNEEY. BEMNREEENN
REEHERTE, HMRBATENEHEEE L
HEEERLE, FRMBEFREEARBIEE,
KT PG [ 7KF % PG I /PG 11 L8 AT LA ¥R AE B 9%
I kERAREY. R A w | TR e B8 (Hp ) BB 1
EHBUEF RN, WEPGI . PGIHLHMN, T
PG PG I #in%, PG /PG I H{EAE /020,
Bk Hp JE PG . PGI{EF M PG [ /PGII LL{E
FrEee, BT PG R, WA EE HP
VTR, B THEE, FENHETE
BRE, THRATRKRESZWLE. AT, M@
7 PG R WE ARZE PG BRI RA N hiEEE
ZREEMIEA.

XF PG M5 mll, KERABHE %EF
#(RIA), 7EEAMZ T i: D4 ELISA BT, Bl
EA ALK ELISA A& ANE RS, BN
W h B 5. T B ELISA 0 REY A EETC,
ERBUEBEMBEE T MARKG, Wi, WERSE
ARG . TRFIA 28 8 I 4 — I8 i
BEA, KWL 10 mol/L, K K®&T ELISA
i 109 mol/L 1 RIA #J 10-2 mol/L.. TRFIA ¥ 3k
TR MR R IR FARC PR, bRiS RS, RKHR
BT BN REE; FeTEREFRE, WA
YiEtE R m N WORJERIR GG 2 | Stock f1E
K, AREAEFEREEE: MK TICRY A
BT AR AR EEEN TN, b4, ARKHER
FEFRAEARKRSEK, W: X(Tb*) 544 nm,
% (Ev®*) 613 nm, %7 (Sm**) 643 nm 14§ (Dy**)
572 nm, EC&SGR TR RE I TREREA, B
SRR FRATERS, ISR R — RN EY
R ZIEFRSH. BT Sm*Al 5 Bu=RAMEKN &
B- EHBI=FAMP-NTAREB B R, FEim&i
¥ Evr . SmP{E kR BR Wt 1T XUAR id TRFIA
53¥T.

A X R iE TRFIA B AR 347 & PG Kyl
PG REEN 0.2 pg/L. PG K 0.05 pg/L, PG I
MEEERN 0.2~3000 pgL -« PG K 0.05~
50 pg/L. FHERFE LM AR e 5 T B ir A i
SKEAES, THEEE, EERE, BMTHRA

AR P RGFHEMRIEA UMM EES%, HF
HiRFIE 4~8CFITE 12 M AR e, H
REFGULUHELEEFRNAKMESR. PG Wirid
TRFIA ¥#:5 PG [ . PG BB sk i R B H A
K, TIXAFIR G ES T RNE R, X7 2h,
e B2 ashRE, BRETHARREE,
MXTRRBHE, TRBRKN TERE, FREF
AHEDSUAL 25 pl), BER—WRFHHERS,
KAXFREHE AR RN, — &0 & 7L 2
PGI. PGIOI X PGI/GI t{E 344 H, M RIA
8k ELISA R4y A€, 4T PG1/PGI H{E
P, AHERREMNRER. RAXFEERE
AR RGR ZEN ISR m, e KR
PR ANRE, B ESRNTTEYE, REM0nE
PG s RPN B HER 1, X RIS ik, B4R
LR ER K. XbRi2 PG I -PG I -TRFIA 77
EFIRAEE NS R RARE, KRRV
45 R 5 8 ERiC TRFIA . Y8R BES 0
FARE B, EA—FRE. M. RE. &
SR EAT KM ERAREER BRI T E, AR T&
FER KSR REREEREHREN, FE
Al R B PG 3t DA 22 M 1 3% B4 #& & 55 9 1),
BHEEGFHIHET NANE.
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Dual-label Time-resolved Fluoroimmunoassay for Pepsinogen I
and Pepsinogen II and Its Preliminary Application®

ZHANG Jue, HUANG Biao™, ZHU Léln, ZHANG Yi, LIU Hai-Yan, MA Zhi-Hong, GUO Li-Ning
(fiangsu Institute of Nuclear Medicine, Wuxi 214063, China)

Abstract A dual-label time-resolved fluoroimmunoassay was established for simultaneously detecting
pepsinogen [ (PG I ) and pepsinogen I (PG II ) in human serum. Two capture monoclonal antibodies, 8003* of
PG ] and 8101* of PG I, were co-coated in 96 microtitration wells. The counterpart tracer monoclonal antibodies,
8016* of PG I and 8102* of PG I , were labeled with Eu** and sm**-chelates, respectively. The samples were
assayed by one-step sandwich protocol with the time-resolved fluorometry. The measurement ranges of PG [ were
0.2 ~300.0 ng/L with the within-run and between-run precision was 5.2% and 8.1%, and that of PG [I were
0.05~55.0 pg/L with the within-run and between-run precision was 7.1% and 11.7%, respectively. The average
recovery rates of PG | and PG II were 96.9% and 103.7%, respectively. The results obtained by the dual-label
assay agreed well with those by enzyme-linked immunosorbent assays of PG [ and PG II, whose correlation ratio
were 0.9426 of PG [ and 0.9396 of PG II , respectively. The means of 300 healthy volunteers were (157.3 +
51.0) pg/L for serum PG [ ,(10.6 = 5.9) pg/L for serum PG Il , and (14.8 + 4.3) for the PG [ /PG ]I ratio. The
normal ranges of serum PG | levels for healthy volunteers were 55.3 ~259.3 ug/L, those of serum PG Il levels
were less than 23 pg/L, the PG I /PG Il ratio was more than 6. The proposed dual-label TRFIA for simultaneous
detection of PG I and PG I is a simple, sensitive, and rapid method. It could provide serology high-screening of
the samples for gastric diseases and would allow investigations into the possible diagnostic value of analysis in
various clinical condition.

Key words pepsinogen [ , pepsinogen I, dual-label, time-resolved fluoroimmunoassay
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