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Abstract

AIM: To develop a highly sensitive and specific ELISA to
detect the human serum proinsulin, and to explore the
relationship between proinsulin and cardiovascular risk fac-
tors in a population-based epidemiological study.

METHODS: The assay was based on two monoclonal
antibodies, an anti-C-peptide antibody bound to a microtest
plate and a biotin-labeled anti-insulin antibody. The biotin-
avidin ELISA was used to measure the serum proinsulin of
1196 subjects who aged 35-59 in Pizhou, Jiangsu Province.

RESULTS: With a detection limit of 0.83 pmol/L, the ELISA
covered a standard linear range of 0.83-142 pmol/L, and
the human insulin and human C-peptide did not cross-
react at 1 200 and 3 960 pmol/L respectively. The inter-
and inner-assay coefficient of variation of the ELISA were
less than 11.4% and 11.2% respectively. The results of
the population-based epidemiological study indicated that
the concentration of proinsulin had significantly positive

correlations with body mass index (BMI), waist, systolic
blood pressure (SBP), diastolic blood pressure (DBP), total
cholesterol (TCH), triglycerides (TG), low density lipopro-
tein cholesterol (LDL-C), and cardiovascular risk factors
clustering and negative association with high density lipo-
protein cholesterol (HDL-C).

CONCLUSION: The monoclonal-based BA-ELISA can be
used to detect serum proinsulin in the clinical and epide-
miological study. The mechanism underlying the relation-
ship between proinsulin and cardiovascular risk factors
may be related to the fibrinolysis and damages of -cells.
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1.1 ##+ PEP-001 5 HUT-001 mAb th1)}3 Novo Nordisk 24
TS, 235 A C Ik (PEP-001)  ABE I 25 (HUT-001) %
JEBALB/ c /s R IF HW F 22 A8 B e R34S Piihsk1G e
N FH B A-SE AUZHTRESIAL )5 % A . PEP-001 414k 5 A
CHUKMISER J1 4 10" L/mol, &5-&07 S7EH C KM
g, HUI-001 5 ABEE 2= M2EF1 7120 107 L/mol,
SR 05 R 1 K 2R BRI C 3. BRI 3. 4 mg KA
¥ #%N-hydroxysuccinimidobiotin (BNHS, Sigma H-
1759 % T 1 mL R BEZIFE 60 uL A 1 mL
HUI-001(1 g/L), fE=PEMIRGIRS 4 h. W)
FZALM mAb VNGB K (Pierce 66415) 7 PBS 22+
WA BN A . 2B T 7K HMinipore R A =KL B
vl SR, 2P A CRLBE 22 vhi) 4 0.1 mol/L
(TR AR 2 M, pH AR 9. 8. L2 PP B (P ki) A
0.15 mol/LIEMANZZ P 751 mL/L¥Tween 20.
LR C (BP0 4 0.5 g/L Ay H A H . 22
D F IR B A L PR R SR A2, 240, 04 mol/LI¥
BERR SR 2N 0. 1 mol/L I54LEN. 5 g/L A
M3 H A E (Gl B Ay s it s priefs) « 1 nl/L
Tween 20, pHAHN 7. 4. ZEP i E (BB IR & W) H
0.04 mol/L MBEMRERZZIMPH A 1.0 mol/L A
By, 30 g/L Ny (1A A (e _Bifg A= St 5T i 4
). 1 g/L 4 yERE A (Sigma G7516) . 1 mL/L
ff) Tween 20, pHAE N 7. 4. BRI AL WG b5 30 16 B
FREE L F1 % (streptavidin—peroxidase conjugate)
J1%E Kirkegaard and Perry Labs (KPL) S5 % $%
I, P55 A 14-30-00, A 500 mL/L H il InL
WARSEAZ 0.5 mg HAE —20° CORAE, TEAE AT Y. H
SEMWE D HE— B R 25 we/L. AUk DY H RE B
W/ WEKBWRERG (3, 3, 5, 5 —tetramethyl-
benzidine/H,0, solution), J3&[E KPL 5256 % 4%
A, 7= 545 A 50-76-00, A FH A P Fl s i 5 iR ).

BEARAR A P12 NUNC 23 vl 7= i, WA A 36 [ Bio—Tek
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i FEBE ML 23 = FlAE 1y Js U], 76V 9545 26 4 i bl
MUHE 4 A~ 28, BA Z BBENLIRE 1 AR, A
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N, %663 N, FHER 46,7 % E S T, cm) .
{AHE (WH, kg). FEF(WC, cm). We4s/k (SBP) 5475k
Jk (DBP) . $ZRAKTE (kg) / & (m®) TH AR T R 4L
(BMI) . xR0 700 G 3 I AS I 8% (FBG, mmol/L) .
SV B (TCH, mmol/L) « H b =1 (TG, mmol/L) « &
MR E AN E (HDL, mmol /L), FrHAYZE N
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2R U AR, R AT A SO0 & T s An e (R
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h=3.38 mmol/L;mH i =Mge X h=1.70 mmol/L;
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2.1 F kSR WIEA0, 3.2, 12, 46, 142 pmol/L
(bR HE i (R 6 BE A 20 510k 0. 137, 0.295, 0.597,
1.568 5 2. 679, HEAT 3 RJ7 M &40 & v 544
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%N S (pmol/L) IONRE (pmol/L) HIEERE (pmol/L) RIURE (omol/L) CUEE (%)
[ 0.00 3.20 3.20 3.12 97.50
12.00 12.00 11.35 9458
42.00 42.00 44.96 107.05
120.10 120.10 116.39 96.91
[ 1.46 3.20 4.66 4.70 100.86
12.00 13.46 11.59 86.11
42.00 43.46 37.62 86.56
120.10 121.56 114.45 94.15
[ 4.09 3.20 7.29 6.75 92.59
12.00 16.09 14.36 89.25
42.00 46.09 48.29 104.77
120.10 124.19 133.20 107.26

R M1, ULHHILE AT, LR W = 4.3
270+30.0 815 X WL -9. 7 786 X WLGE2 +7. 0
687 X MR B Ak RS I 35 1) FH A A s g 2 AN [l U
T LLTO R IN 0 AR AE I3 ME N 2 MR dEZE R 0. 8
294 pmol/L. 51 200 pmol/L ELIESZ. 3 960
pmol/LIFCIRTCAE X . g iy 25 J e 5ok 3. 2, 12, 46,
142 pmol/L IIFRAE M LI E 5T 10 R AR S R 000 il A
11.2%, 7.4%, 8.15%, 10.24%;E K 1. 47, 4.42,
4. 27 pmol/LIFbR AL Py F 52 8 IR 1728 5 R A il ok
11. 4%, 6.55% 5 5. 17%. Zr Al{eE s =R S &R 0, 1.
46 5 4.09 pmol/L MbrAH AWK EE R 3.2, 12.0,
42.015120. 10 pmol/L MArdE s, FLnDiCE (%) I
F 1. 5 BIEL 6 43 Ik I 35 2 A 6] i TR AR A LU R RE
gt J ORI AE S WA AR R BRI (R 2).

xR2 HREIRER

A RS EBiSEPEmol/l) HHEPmolL)  EIRE(%)
[ 1:1 19.20 19.20 100
1:2 10.60 12.23 115.38
1:3 6.4 6.83 106.72
1:4 4.8 5.30 110.42
1:5 3.84 4.21 109.64
I 11 16.92 16.92 100
1:2 8.46 8.92 105.44
1:3 5.64 5.23 92.73
1:4 4.23 4.24 100.24
1:5 3.38 3.67 108.58
[ 11 33.53 33.53 100
1:2 16.77 17.08 101.85
1:3 11.18 11.84 105.90
1:4 8.38 9.67 115.39
1:5 6.71 7.30 108.79

2.2 PIEAEE P G 5-A b EIRBFITRR A S #LAS I,
WFICPT FEABER 0045 (R 3) . I PT AN R IEA A,
A AR A £ (P 247 [0 BE) HEAT 3R s, X PRI EAT X 4
R I NV FH AL RN ¢ R30S R 2R T 2 e AT g
ARSI ASFAE RS2 1) o A TE 2= 5. BHPIE&4F
e NPT T 2= | (T G SR o e = | P
55— MRS A dp . 70 40— P2, TIPEPT MR R T L&
PE, MITE 50- 5 55- A, LMEPI HEKT S
23PI 5 &R EALRR EREMHLT M
X P15 82506 18 R 2 (1 5 H 2E4T Spearman AH 56
ONT (R4 AELE, PTIMIKRIE 598 RS9 IEAHSE,
MEBHEREMHELKLR. T BHIEE LM, PIH
TR AREEL L s frk R INFE R, =
T 9 ARG 5 T A BN R B R 2 5 H = EAH
O, 5 gy R IR AR IR I O G

3 e

PT /&t 86 M IETRA I ek Z Ik, 7Rkl B 40 i
B KR BRI S C IR, PT RN &
5 CIKILFIM AT AP 5T, 751 450 T A5 A e 1) gk
BER5CIKD T, RAMYZES CIKM Sk Nk, i&
SR ARSI P T 1) 7532 g g A3 B0 28 A g Ji Iy 25 5 C Ik
Oy IV FRAT I P IR 5 &, R AR R e I 2 L TR
FITEAHT C KB 78 BE TR Pep—001 24 [FAH A4 BAST I 2
F I E FEHUAHUI-001 R AHPUAR 5L T XUBi A
V2 N TR G 5 WK B SI2 380 SR AL I A0 J A A R (R P (P) 5 o
TETNEFRGINT AW - FMBERKRGE, %
77 B A B 10 R A8 5 B (R e kL T VR T R
M h 0.83 pmol/L, 51 200 pmol/L [ ELJE R
#. 3 960 pmol/L ) CIKTAZ XN, 5 HEEF EAH
SFARIE 45 IR — . % IR ARINE R 0. 83~
142 pmol/L, BEAE &5 1 1E 5 A2 B A BV 0T 1 1
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3 PITEAZEPHDH

FBEit(pmol/L) Lt (pmol/L)
Fe(E) 7=} PE
=a) Ve et =a) Ve et

35— 3.46(2.06-5.78) 145 3.69(2.44-5.83) 179 0.5624 0.601
40— 3.76(2.05-6.18) 84 2.89(1.64-4.73) 114 2.073 0.039
45— 3.46(2.08-5.93) 103 3.36(1.94-4.89) 128 0.269 0.788
50— 3.33(1.91-5.20) 89 5.99(3.568-9.91) 114 -2.163 0.032
55— 3.19(1.96-5.37) 112 4.41(2.67-6.26) 128 -2.261 0.025
Fig 1.111 4.011 - -
PE 0.350 0.003 - -

x4 Pl 583# Spearman MFEDHTR

Bt it
24
e P BEFS PE

AGE -0.049 0.256 0.085 0.029
BMI 0.409 0.000 0.205 0.000
WC 0.378 0.000 0.233 0.000
SBP 0.155 0.000 0.136 0.000
DBP 0.187 0.000 0.107 0.006
FBG 0.267 0.000 0.238 0.000
CH 0.182 0.000 0.171 0.000
TG 0.321 0.000 0.309 0.000
HDL -0.163 0.000 -0.099 0.011
LDL 0.128 0.003 0.139 0.000
NRF 0.367 0.000 0.259 0.000

R PT My, . #LAER REUN, R
R 5 R 58 ¥ B =, Bz 7 VR SR H bR 4
K, Jrikfais, Pk, 1% 057500 T AT I PRAS I A
WAT IR 2F W 7T KA B SIS P

I FH 3 (1) IR S VR A TR T 1 196
%3559 Z A 55 2o, g5 R Wor Ho A7 50k 3. 50
pmol/L, PUJMiin)fE A 2. 14-5. 68 pmol/L, 5Hpx
WFICRIE 45 1 — 5, HE A MR RE D, 7320
Mreh J R oRTE 35-49 SAFERA, BLMPIMERL
GiitF S, {E50-59 BAFUSH, M PT IMMKIEH] %
This, TReS LM A LA XK. Haffner et al"™
) 260 2 ARRE RN S AT THEIE, 45 R BT
HZE NI PT & = S AETREL LU, Hh
I WG PR PR R R E ARG R, 2R,
TERE TR MRS IR RS RS, PLISETIA
S Hw=nE. Wi R IEME. Lindahl et al™ "™
FUINA 1 PTALE & Co LR BE « Jii 4 A R ST 11 £ B PRI
#. Ferreira et al"i\hmPlS il k4 5. Hanley
et al"™ABAESEAE ANREH PTG 7 0 55 6 6 TH 3%
AR AW RE R PT S ESKER. .

WedE ey Rrak s . BRI EE . = BEH o (K2 R
EEMMERE., fERREHEH R IEMHEK, Sm%ERE
FIRRA I 2 A OC, 5 _RIRRIE—E A4 R )
BEMIZRAL T RE A2 1 PT 500 055 G B R AR G SR R 2
—. e PT REMS AL E 40 M 55 15 A R i &5 1 55 20 Wb 4T 4
A" Festa et al""HIESE PT 521 %G s i80%
Yy#ikl57) -1 (Plasminogen activator inhibitor-1,
PAT-1) « £F4E 8 1R 5. 5 PT 51k my 47 7 W JsL ot
YA R Ly LR R e e, AT A N 2T
WRG WO A S B RS, FEUEAN - R ETL.
i PT 2 B Ao D RE 2 M dRAn 2 —, B 40fiTh
BEAR 0 1T BE P15 5 6 PR 3 A 56 1) ) 48 Js PR 2 — 1),
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