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Performance evaluation of placental growth factor by fluorescence immunochromatography
MA Jinqgi', LI Ying', HUANG Jianrong’, XUE Yifeng’, XU Yafeng’, WANG Chunxin®

'Department of Gynecology and Obstetrics ,’Department of Clinical Laboratory, Wuxi People’ s Hospital Affiliated to
Nanjing Medical University , Wuxi 214023, China

[Abstract] Objective: To establish a fluorescence immunochromatography for placental growth factor (PIGF) , evaluate the analysis
performance and clinical performance. Methods: Using fluorescent microsphere conjugated - mouse - anti - human PIGF monoclonal
antibody, sheep anti-human PIGF polyclonal antibody coated on NC membrane, to establish a fluorescence immunochromatography
assay for PIGF, and evaluate the analysis performance, such as linear range, accuracy, repeatability. Using serums of 136 pregnant
women, electrochemiluminescence as control, to evaluate the clinical performance. Results: The linear range of fluorescence
immunochromatography assay for PIGF was 20.0~9 000.0 pg/mL, accurate was 97.98%, repeatability CV was 3.14%(500.0 pg/ml.)and
2.98% (5 000.0 pg/mL.). The assay had good correlation with electrochemiluminescence : y=1.032x—5.002 (+=0.991). Bland - Altman
statistical analysis showed that the average value of fluorescence immunochromatography was slightly higher than that of
electrochemiluminescence , without significant difference (P > 0.05). Conclusion: The fluorescence immunochromatography for PIGF
has good analysis performance and clinical performance. The assay is suitable for clinical application.
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1.1 ##

T A PIGF 470 (52 f& 5 : P616) FI - HT A
PIGF 21 (185 . CSB-DA217) (T8 4 M8 A= Wy B}
A BRA A ) ; E4H A PIGF # (A (585 : TP723367,
OriGene 23 A, & [H]) 5 2GR (5545 : FCEU002, #1
%:0.19 pm) (Bangs A 7], S ) o X BEUA : iG 84
S 7 W e G N =23y D L . i A=
21906701, Roche 22 ], & ) . DT (M E
YR AT R A, B AFS-1000) 5 fh2i % 6
AL (Roche 23 7], [ ) .

12 Fi
1.2.1 R AR ZeE S
1.2.1.1  HARARITSAF

PUAARICHR DO ORI T T, B2 va sk
1E80~100 pgBifd, FHHEk SHUiARITA PIGF H41)
IRAT pH A 5.0~7.51 ST MESZZ MR (0.1 mol/L) 1,
JCE ZE R, 200 v/min R W 2 b5 T 13 000 r/min
4 CE§0> 30 min, B IS E SR AR PR 5L
1.2.1.2  ARitduk s Ak =

28 7 B 7135 ¢ 20.0~9 000.0 pg/ml, #% FH % 1
HRE AR B AN R bR iC B DL S g ik (5
YL PIGF ZH1) H i 5 40 4% PIGF &zl R , 5% H 0~
10 000.0 pg/mL Y 145 i HEA TG, 8 37 PIGF A5 12
itk SR R

®1 HEFEESEMNFIRKSEERGRE
Table 1 The optimal amounts of conjugated and coated

antibody selected by checkerboard method

(DRTEAREN FRicifk (ul/em)

(png/pl) 5.0 25 1.0
2.00 B 1 ficJy 2 BT 3
1.00 BT 4 BT S5 BLJT 6
0.50 e Js 7 BeJs 8 B )79
0.25 B 77 10 BT 11 B 712

12.13 B EEH
FER E _F R SRR SR b, SR RE (T
(500.0 pg/mL) #3258 A 1]
1.2.2 S AriaE A
Z [ 3 [ I PR 52 56 = A 1 b 22 L 25 (CLSD)
EP06 ., EP15  EPO7 3L FIKWS/T 420-2013 1ifii IR
S # 0F 7 b Ak RN e o P M R p e ) e

R XA H BT PIGF D' G5 JZ A AGH i ik
P W EREHEA T PN, BT R
1.22.1 =4k

FHZS A B S I E 10 %, HAE S 1E R F
BB FARAE S |, 15 0 T2 B + 2 b o 22 X L A9 15
S AR E B 1 2R R R I A R, B
2B
1222 RHEEGER)

Z AT\ bR AE " B 5 i, BRI T - i R A
J& (K BR ) 4 10.0 pg/mlL, Bt il 5 A3 RAEFEAS (10.0~
20.0 pg/mL) , AR FEAKTIN 5 U, X K6 45 52 HE K
NHEATHEF O 5728 FIBREAT LU B, 20 2 (AR
e B v T A5 FRR , I 14 10.0 pg/mL Bk PIGF 463
T RAE (R R
1223 BHE(EDE)

FEREE Y PIGF BE S A(11 045.0 pg/ml, 10 pL.)
PIAEN 25 1 B4 i B (100 L) H s 81052 I 3 Yk
SEEE AR DL AR RO - (R)=[Cx (Vo+
V)=CoxVo]/(VXCs)x100% , 2 R A [FHECR s V R RE
i A VR 5 Vo M RE S B IR IARTR s € R RE S BIR
T A BUE BRI RS 5 Co M RE i BRI 5 Cs N
FES AW . S AT ARE " I ER , i
N TE 85%~115%

1.22.4 SKMEEH

S BRATAVARE " i B0 ST AT H PIGE 59
o g2 2 M AN 7 ik B R Y L, BAR T i an R < T
PELR T oM 20.0~9 000.0 pg/mlL; 4 25 1 i o 428
(9 354.0 pg/mL) T RE 2 5B, S PRV 5 W #2230 2k
PEVEFE T BR (20.0 pg/mL) , BRI B SR ARG 3 1k, 11
SRV SR TR ARG Ve B A 3 5 SR A 4 1t A
Kotk LR OC R B AT 0.990,

1225 EaA®

e JE 4394 500.0,5 000.0 pg/mL [ PIGF Jii 44
it A5 T AN 10 U, THE 10 Y 2 25 SR 1 7 S5 (8
FbriE 2 AR5 LT AR AR 5 R4 CV (%) =F5
HEZ= P X100% .

1.22.6 TR

&SI N (RS ) < B 2 0l A8 PN R AR R 7
(VEGF) FMIEH R AR HF(EGF) , A 225 [ i
25 i S PIGF iy (BT , 249K B2 43591 24 200.0 ng/L F11
3.0 pg/L, FAEE 3 R

TP B PIGF (& (AL , 4350 i A [ e
FER 2L SRR AE AT Re g TR I, A1
FEAS I EE BRI 3 Uk, TSI 2 TR, Tk
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(%) =(TPLFEA S B - AL MR B ) FEAR
FIE R X 100%
1.2.3 e AR AR

WAE 2018 4F 2—9 J o pig it BE R R B8 o)
N R EEBESE 2 1Y 136 ] 42 10 (AF % 18~45 % | 2 Ji]
20~34"Ji)) B9 I VEFEAS O 2T 0.5 mL) 5 R 4E B9 Il
THATE-20 CHEMF N HRRAE, 1 H NS TR
13 1T FEAS 2R S 5o 2 2 ik 5 LAk RO
TR A TR , 25 52 PRSI 773k B A G
1.3 “%it5FriE

FH SPSS17.0 H1 GraphPad Prism 5.0 %5 {4 i 47 %1
oAb 3G 43T 5 PRSI 7 vk A S 25 S o i R
Bland-Altman #5565 , 2R FHZ 2 [0 HHEF 7 AH P50 HT
K96 7K HE ()24 0.05 6

2 # R

2.1 R EARFREGHE S
2.1.1  FARARITH AR

FERAE RN, 2 pH R 6.5~7.0 I, BRARHUIA I
(3R 2) s BRI AR IC pH 1 4 6.5~7.0,

R2 AEpHEH THAMIRCHE
Table 2 Conjugated efficiency of antibody with different

pH condition

LN PIGF R AP (pg)

fF(pH)  FEART FEAR2 FEAR3 KR4 FEARS M
5.0 15.8 13.7 12.9 15.6 159 148
5.5 4.9 3.9 4.7 3.6 4.4 43
6.0 1.6 1.3 1.8 0.9 1.2 1.4
6.5 0.2 0.1 0.2 0.2 0.4 0.2
7.0 0.2 0.2 0.3 0.1 0.6 0.3
7.5 2.9 2.8 3.5 3.9 3.3 33

2.1.2 AR L QAR £

w1 R B 2 BT 4 BT SAF A At
BBl 195K (BI7E 20.0~9 000.0 pg/mL P , 5615 Sk -
W BB i Ze 20 T B2 R e dn e p i iy
WS R 3.5 wl/em , AL BEPTIAR I R 1.5 we/pL.
2.1.3 R AR

B #2246 (500.0 pg/mL) 80 wL fill A PIGF 4l
R, 081 5.10.15 min K0, = 3 YORE(E, 45
R, KR AE 10 min 8 52 MUY (£3) 5 M
PRIN 5855 , 8057 KOS BSFTE] A 15 min
22 HSMTREERIEN
221 =4k
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Figure 1 Relation between different formulas and the sig-
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Table 3 Test results after different reaction times

(pg/mL)
AGH iy LioalllER
|(min) 1% H2wk  H3w FWE
5 29412 300.80  293.73  296.22
10 503.99  505.07  506.71 505.26
15 51465 51972 504.11 512.83

0.052 3, bR 224 0.002 5, AR HE Y +2x b 22 X
AE bR 2y #5152 PIGK Rl R 1923 R Ry
6.08 pg/mL,

222 FEBE(KmIR)

HRAE S A5 2, 5 I IRAEAE A A Rl 285 SR 24
T2 1B (6.08 pg/mL) , i & PIGF #1114 7 %
(KR ) 24 10.0 pg/mL(F4).

223 EHE(EDKER)

MR SCHe 25 7 PIGE K60 0 v 28 ([
R ) 1 97.98%(F£5) .

224 ZAMEE

VIR YR EE il DASERRASINAR A o i, 55 AH
Kbk, 4R BoR, PIGF Kil-R7E 16.7~9 000.0 pg/mL
(LR PR 5C 2280=0.999 > 0.990, ALY, Bl iE PIGF 46
M B ZeMETE FE oM 20.0~9 000.0 pg/mL(F6.[K2)
225 EHAM

MRIG IR 25 (3 7) , PIGF ¥ FEAE 500.00 pg/mlL
F1'5 000.0 pg/mL B, 6 I R 9 5 &2 4 (CV) 4351 -
3.14%7H12.98%.

22,6 T

& SRV (RS ) LI 45 R R, VEGF \EGF
5 PIGF K- 1) 28 3L 1 #F —2.48%~3.95% , %} £si
W25 R IC W Z 520 (R 8) o

ML 2T 35 55 T P 0 50 A I 25 SR 0 4R
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Table 4 Sensitivity (limit of detection) of PIGF card (pg/mL)
FEAHR LSRR
(pg/mL) 1R H2k Hi3k B4l HSm Sfics
10.0 9.88 11.01 10.64 11.40 11.06 11.03
12.5 12.84 12.84 12.04 12.38 12.03 12.43
15.0 15.79 12.68 15.11 14.85 15.69 15.42
17.5 16.46 16.06 16.88 16.34 16.86 16.52
20.0 20.02 20.06 20.78 20.72 20.15 20.35
&5 PIGFEllFHERE &7 PIGFNFESHHARER
Table 5 Accuracy of PIGF card Table 7 Repeatability of PIGF card
Her e B (pg/mLL) [N (% ) JE e BE (pg/mL)
CARYE 984.49 98.05 REIER 500.0 5000.0
2K 990.97 98.69 F1R 479.12 4931.10
3w 975.93 97.20 2k 515.71 5312.73
H{E 983.80 97.98 F3W 519.22 5260.57
AW 486.19 5370.38
&6 PIGF il 43t E HSIW 489.12 5117.29
Table 6 Linear range of PIGF card O 517.26 5155.16
He g PIGF (pg/mL) TR 504.12 5323.67
BhRE R SEBRAGHIN e B i8Ik 501.37 5107.82
1 16.70 25.85 FHOIK 527.18 4982.88
2 167.00 159.80 210K 502.21 5021.04
3 1 169.00 1 560.00
. 5 338,00 552700 £8 T RREXHILE R
5 9354.00 9 198.00 Table 8 Influence of cross reaction on detection
o PIGF (pg/mL) LR
100000- e B I (pgfml) SEREE (pgml) (%)
r=0.999 i VEGF 0 6.25 2.80
3 80 000
E (200.0 ng/L) 316.72 308.87 -2.48
;f 600001 EGF 0 6.32 3.95
% 40 000 (3.0 pe/L) 316.72 313.95 -0.87
?E 200004 ‘ A& I = (S N AE S I S 2 {8 - D54 e AL ) /s iy v 2 x
- 100% ;0 pg/mLBEA IR BEH2 1825 11 1R 6.08 pg/mL 151,
0

N N N \ O
AT (T (W

PSR (pg/ml.)
B2 PIGF#MlFRIZ&MEHEXE

Figure 2 Linear correlation of PLGF card

TE-7.11%~-0.79% , Horfr , JHZT 2R IR 1 Fi 4
AR CH TR -5% , # 5 EEM, il fE A
WY PIGF K 7 v 5 ket N 2 2 — (52 9) o
2.3 e AR
2.3.1  FAARI T ik 69 AR K ST

BN PR I FEAS 289 S i IR AT ik S0 R
D7 AT E A 45 R AT 2k [l 43 A, 45
WE3 Frs , BAP PIGE #5772 BAT R AT iy 4t AH

Fet 1 y=1.0324-5.002(r=0.991 > 0.950) .
232 BAKIM T kG E T

% 1 Bland- Altman #5 35 73 87 P 7 325 46 I 45
Rz AR ME 4 PR, 5O Z Pk (B
RG0) K I 45 5 00 7 S (A mg s T AR A RO
(SRS, [H 2 ARSI 7 2% 1 7 344 22 AL
H1-8.98 pg/mL, ZRIeG i X (P >0.05),

3o #

SeIR TR —Fh ™ R IR I A E R kA
TEMZ20 LG . PIGF M S 51 48 N e o
RERRAS , 20 IK TR & A B BB S PR 2 ARG 1t T
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Table 9 Influence of interfering substances on detection

T4 5 PIGF(ng/mL) TR
2R ez e s LW (%)
JIEARE = 3 mg/mL 21.87 2170 -0.78
fHar 2 2 mg/mL 21.87 20.31 -7.13
Hih =g 10 mg/mL. 21.87 21.69 -0.82
EXIEHE T 2200 UmL  21.87 20.75 -5.12
Her&RC 400 pg/ml.  21.87 20.65 -5.58
liiE= 8 U/mL 21.87 21.41 -2.10
B =] DC AR 10 mg/L 21.87 20.97 -4.12
y=1.032x-5.002
2000 =0.991
1 800 . 4
3 1600 g
E v
= 1400
2, /
1200 .
= v
2= 1000 A
800 &
ﬁ 600 g
400 j’
200
o V4
0 50 1 000 1500 2 000

LA AL (pg/mL)
B3 TARERENMESEUFLNENEXE
Figure 3 Correlation between fluorescence immunochro-

matography and electrochemiluminescence
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Figure 4 Difference analysis of fluorescence immunochro-
matography and electrochemiluminescence

Alere A wHEH] T — 3 T RO R AR Y PIGE #5ll
77 fit (Triage® PLGF) , #AE &8 G MNIALTE 5 15 min
Ry Ae 2 )  PERe e R, & H il RN i )
1Z 1) PIGF R A AR (B it 428 A i 6 A T & X

FERMR , A3k S 7 0 7 it O /b o AR Y%

T AT AP JE T BOAR & — P R S0 922 2 A I J7

B A SRR A LR A v RE RO

PRAEMEEE, JOH A E bR, 456 AR AR, U HIE &

PRGN , $2 5 TARRCR
AW HE T 9O e A M HOR HE 7 PIGF 6

D5 EARHUATRIC LR N I [R] 45 DG HES A
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JUAE SO, X 51 Ho g 2 A A I 07 325 48 70 A PR BE

ALFE S PR R R RS S R A A

TR AT 7PN 5 55 L 38 136 Bl RAEAS Y
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