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BRABIELE SR e B | S0 B B R 0 5 4 8 FE A T Ak, ST R MP-1gM. 1 IgG HLRAY TFICA, I
HRH IR AR (IR FrSe e Buetk) o Xt 55 4 R (AR K A & E1 TR I AR 15 TFICA
BIIEH S8 ;>R H TFICA 5 1k &Gk & o BRI 88 43213 (33 il # 55 £ ek
AR ) RO REAS T B LS R —BH: (Kappa K30) . SR MR BT 1eG HiAF MP
PR ER A% B H 1:20 A1 1:100 SR, fBR TAERRBEBE 45124 1:200 F1 1:100; MP B JFf1
BN IgM B3 B B2 43500 8 0.5 T 1.0 o/ L VSR BERE RS A 1:300, #E371Y MP-IgM il 1gG TFICA il
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[ Abstract] Objective To establish time-resolved fluorescence immunochromatographic assay
(TFICA) for rapid and quantitative detection of mycoplasma pneumoniae ( MP) immunoglobulin (Ig) M and
IgG. Methods Based on capillary effect and europium nanospheres, rapid TFICA for MP-IgM and IgG de-
tections were developed with the optimized parameters ( coupling rates of antigens or antibodies to micro-
spheres, dilution of labeled nanospheres, fixture concentrations on test line and serum dilutions) . The meth-
odological performances were estimated such as sensitivity, specificity, stability. By testing 55 healthy con-
trol samples, the reference values of TFICA were obtained. The reliability was evaluated by Kappa test from
detecting sera of 88 cases (33 patients and 55 healthy controls) using TFICA and commercial kits by chemi-
luminescence immunoassays ( CLA). Results  After screening the assay conditions, the mass ratios of
mouse anti-human IgG and MP antigen with nanospheres were 1:20 and 1:100 respectively; the work dilu-
tions of nanobeads conjugated with anti-human IgG and MP antigen were 1:200 and 1:100 respectively; the
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spraying concentrations of MP antigen and goat anti-human IgM were 0.5 and 1.0 g/L on the test line re-
spectively, and the working dilutions of serum sample were both 1:300. In the MP-IgM and IgG detections,
the linear working ranges were (0.78-70.00) %10’ relative unit (RU) /L and (0.17-200.00) x10° RU/L,
while the sensitivities of the assays were 0.78x10° and 0.17x10° RU/L, respectively. No cross reactions
were found with antithyroid peroxidase antibody, anticardiolipin antibody or thyroglobulin antibody. In these
MP-IgM and IgG assays, the relative standard deviations were 3.7%—14.8% and 2.9%—-14.0%, the average
reduction rates of fluorescence were 13.7% and 14.2% respectively after incubation at 37 °C for 5 d. The
reference values of MP-IgM and IgG were 3.33x10° and 2.61x10° RU/L, while the Kappa values between
TFICA and CLA were 0.79 and 0.76, respectively. Conclusion TFICA is a simple, sensitive, specific and
quantitative method for detecting MP-IgM and IgG antibodies, and may show great promise for future clinical use.

[ Key words] Immunoglobulin M; Immunoglobulin G; Mycoplasma pneumoniae; Fluoroimmunoas-
say; Microspheres
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LN IgG I H Sigma AR (EHE) , FHARILTOE
TR (FRTARER ), KiAE 300 nm, W H - IEEHET 49
BHEARAT, FESLE REFRET 4 20 oK 40R1 28
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3URER K 5K MHl & S04k, K MP 4T
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ERIWOK, 71 2% SO [ 4] 54T, TFICA {48 5% th
FEA AR GETRET 2k 22 B | W 7K AR R AR 14 1, il £ 20
R[] A S 3 2 Wi SCiR (5]

R e ITIEYERE , B PR TR R L |
BRFGBEE KM (test, T') 28K AR M B 0 o 35 i 8 )
AT, (1) TOKAEER T . 76 MP-IgM J2 b 14 &
oK MP TR S ok B [ 1:10,1:25.1:50 1
100 F 1:200 43550 47 B 0z, il £ 9 780K 1 :100 7
eI, 5 7.0x10* AHXT B (relative unit, RU)/L fY
R MP-IgM AR — 2 2 MP-IgM 348 5% -
AT O, 36 e A O BOR X0 L], (R34
BTN I Pk Sk it 1:5.1:10,1:20,1:
50 1 1:100 43 FEAT RN, B J5 12100 6 B LA &
2.1x10° RU/L ) R MP-TgG A5 ife i, it H et
IR, (2) O REEE . 430 7E MP-IgM 1 [gG 2
N ZR R R R I HUAR IC O BRI A T B, A6
DUy B2 ([] b ) R B2 AR o o, 480 e A AR
WRE, (3) RIBERIE 4 FHT A 1gM LA (0.25,0.50,
1.00.2.00.5.00) x 10* mg/L 43 5% F MP-IgM i 4%
2T e, R I vk BEARAE Al (1] 1) | 36 RS B
PEOCMEMEDUN IgM W B2 K MP $1)54% 0.2.0.3,
0.4.0.5.1.0 g/L B4 T MP-IgG iR 485 T 46, H &
W EERRAE S (1) 1) M, % h A AR IRV B (4)
IV B BE. A R ARAE R = T A, % 3l
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W B JE DN 6 B AR VS AR RS . AR MP-1gM
B R 20.8x10° 1 12.3x10° H1 7.4x10° RU/L,
H MP-IgG ¥ JE 43511 296.4x10° .61.9x10° F1 18.7x
10° RU/L,

AREARGIHT . IR AR ARS8 VKA Y ER
hOIRE R E R B 50wl ARAESHECRE A A 50wl F i
BRI EAEZE 0RO TR | 37 CIRE 15 min, FRKf
ARSI HG-98 Faill P, B2 H T 2 5 2t 42 1l
(control, C) £k FIZOGIHEL MRS T 45 C Lufl
ZH(T/C) TR SR A R LR 1,

SEZEVE . (1) I3 Rl . PR & i A 7 R
- R, (2) RALE . e 20 ~F
JEARUER x2s HHREE . (3) FemeE 2 YA
TE BTSSR N, 3.5%10° U/L 8 FR IR i 4 Ak
Il 500 kU/L .CoBERRRTIA RN 3.25%10° U/L
8 FFOBR i R 2R A, 5 fB /N T 200 RU/L AR
5 MP-IgM & 1gG JoA&8 RN, (4) HERYE 1) 2 4y
MG FEABIN R IIPRAE T AEAS 1 MP-IgM F1 1gG
JEA3 90 1.28%10° F1 1.07x10° RU/L, 74 2 MP-
IgM il TgG e EE 43514 0.89x10° F10.96x10° RU/L,
DASIZ I 5 - B A B AP Ry [N, (5)
S RIVAH XS A5 7 f 22 (relative standard deviation ,
RSD; RSD=5/2x100%) , (6)F&EM::37 CHE S d,
55 2~8 CLRAFRIRF T HIMAE 2 YRBRES, 1T EEXT

FHEESZ Y TFICA Kzl M7 FEAS MP-IgM FT 1gG
IR, DL 55 4 fa BRSS9 25 A %L IE
WS E ; [ U0 S D 88 AR AS, 43 Bt
2 Ty A R — 3k

6.4 2 AL B . SR A IBM SPSS 19.0 B 4F 40 #r
Bl A5 5 B B E S PORHT xes R, A S
IERSIMGIE RGO M(Q,,0,) %, K] Origin
8.0 A2l bn et £, A v i AR &t 127 43 )
Kzl 3 K, RH Kappa ¥:55 34T TFICA 5 7]
BN AE T — S I R ARSI 25 5. ] 1) be s
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A
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A Y
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LIRS AL, (1) EER B IBE LL . 7 MP-
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WA Z 12200 N B TARRR B 0 8 R
fEo (3) RIBEMREE . YFEHTN [gM>1.0 g/L BRI R4
BRI PIE S, WIS 1.0 o/L MEFLA 1M
R B B2 5 FHR T 0.5 /L 1 MP Hi R meig 5 iy T
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LT R 24 IS B R 1:300 L 28 ARk i
FERUBON AW, R J7 R I RERAE , 26 4E 1:300 K
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2ITBEFAERR, DL MP-IgM 5% 1gG MR FE(E M «, L
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MP-IgM F1 1gG A6 5 325 1 T 4B 3 il 43 331 (0.78 ~
70.00)x10° RU/L F1(0.17~200.00) x10° RU/L, £l 5=
U 25900 0.78%10° 1 0.17x10° RU/L, FHIG# 43
S HR B AL A O BERR BB AR
BREREE IR, IASE 4/ F 200 RU/L, AT ACH 5
TR

[1] ML R AS 5 AN [) ¥ B2 1) MP-IgM. 588 12G
HEM A TIN & 45 R LR 1, MP-IgM Fl 1gG J7 %
ISR A3 51 h 88.4% ~ 111.9% F11 88.1% ~ 103.6%,
RSD 43514 3.7% ~ 14.8% il 2.9% ~ 14.0% , Al kK
BT EAE BUERT . B MP-TgM Al 1gG iXHIZ: 37 € 5 d
P, FAME S AR5 13.7%F1 14.2% ,
F AR PR PR AT

:%% £

St

L
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PR T4 C& 7K 4%

AW YPASHP-Tee YW 2aB SO RIATGCREBABER O i YWrHinig 5 &iec Y ABMP-Igh

A Wit E B R X £ G BRAMER
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1 REARTINRRIMEEE MP-IgM 85 MP-1gG FRifE S5 0010 & 25
MP-IgM MP-IgG
AT e g 5 8 IS RSD Ve g 5 GllES RSD
(x10° RU/L) (%103 RU/L;x+s) (%) (%) (x10° RU/L) (%103 RU/L;x+s) (%) (%)

1 0 1.28+0.19 NA 14.8% 0 1.07+0.15 NA 14.0%

1 2.110.20 92.5% 9.5% 2 3.18+0.24 103.6% 7.5%

5 7.03+0.26 111.9% 3.7% 20 19.33+0.56 91.7% 2.9%

20 19.29+1.75 90.6% 9.1% 100 89.02+9.25 88.1% 10.4%

2 0 0.89+0.05 NA 5.6% 0 0.96+0.11 NA 11.5%

1 1.93+0.26 102.1% 13.5% 2 2.67+0.12 90.2% 4.5%

5 5.22+0.47 88.6% 9.0% 20 21.57+2.60 102.9% 12.1%

20 18.46+1.23 88.4% 6.7% 100 93.18+9.84 92.3% 10.6%

1 Ig NRBEBRTE [, MP il 48 32 5, NA SAANIE T, RSD HAHXT bR vENw 22, RU AR X 7

ALK, ] MP-IgM Fll 1gG J7 %%} 88 14l
F ML TEREAS SEATAG I, 45 5 WL 2, il 48 2 5 fik
FREXTHRZH MP-IgM il 1gG 7K F- #4146 — & i T & #4
PANEFIF G FE X, W E 55 24 EFREXT
HEE AT MP-1gM 1 1eG J5 ik IS (5530 3.33%
10° 1 2.61x10° RU/L,

K HIT B MP-IgM Al TG fh2 & 6 238050 & ks
W 1A 88 FIFEAS 2 Tl Jy vE 45 R — Bk WL 3,
Kappa {85357 0.79 F10.76 , AT AN — B L8

F2 2 AZAHE MBEREA MP-1gM
5 1gG 4R IM(Q,,Q5) ]

B4 MP-IgM
(#i) (x10° RU/L)

MP-IgG

415 1%k (x10° RU/L)

XTI 55 33/22 1.06(0.70,1.92) 1.49(1.24,1.75)

Jiti %6 21 33 17/16  1.34(0.79,2.50) 1.62(1.39,8.33)
it 88  50/38 1.10(0.69,1.69) 1.54(1.30,1.86)
18 -0.38 -1.66
P1{E 0.702 0.098

%3 TFICA 5 CLA X 88 fil 52k #

MP-TgG H1 IgM ARG I 25 i
CLA
LioRIUWsREN

MP-IgM FAE MP-IgM [F1%: MP-IgG FEPE  MP-1gG B
TFICA BH: 16 2 17 3
TFICA Btk 4 66 4 64

1 CLA b2 ROtuk  TRICA S [H] 7 B2 e e 2 Mk
io®

K FHH Z2 TR AR R s ] 3 PR Sl S i vk
(time-resolved fluorescent immunoassay, TRFIA ) &—
ol 2 01 G T A R, 2Ol T SRR, A D BR AT A
107" mol/L, M i i 5 2 ~ 5 AN 2, vl sk SR A0tk
BONE, FEARARBIIPE ", BgR TRFIA fEmi %8 i, {HH
NI T 5 P AR A e B A B, AN

NI, S )2 AT 43 T (immunochromatographic
assay, 1CA) J&—FP RIAS RGN A | A0 st (8] — i 7E
15 min N, #2465, v RERS BEHLTT 8 . ICA & i
TR &R th R AR ARAT M a ok e a5 3 A7
R R AR R 2 A B AR DL AR AN

M 5T TRFIA 5 ICA AHELA, #ar T4
MP-IgM Fi1 IgG %) TFICA, X BE)Z T iEHE T &
EVER , RS AR ORI, RSBl i
O30T, MP-IgM 19 S By 35k F o o B i L MIP 47 L {1 BB
(IR TN E T A B (0 sk 2 B AR, 1) R R &7
Y B S, E S A PN IgM 19 T 4k LI K
MP f{ER-MP-IgM-FEHL N 1gM B 59, 26T 4cS
MP-IgM ¥ B 522 IEAH G 76 5 A 4 1eG 1 C 2k BB AL
FhiR Bk 16G & AW, 56 T B0 X 2,
MP-1gG [ S N3 B2 < FF i N G MP-TgG B {4 11 B
BN TG THERTE G W bifi 45 V5 WV R % B 8, B s A
T ZIE RPN 1[G PUIARHIK-MP-1gG-MP $1 )5 &
B, RN R B ¢ 2k AP R Pl
o TG TS MP-1gG MR B 2 IEAHG; C &
AR T B B S MP-TeG 5 = S R 6,
WG, ARB TR A ) 23 7 20 2 3R 4R 45 A i 1Y) IR 7K
£4 10

T I RN S AT AR AR E SR T RIE
SER (9 IMLIH MP-IgG 1 IgM TFICA 4% A | HAs
T MP-IgM 1 TG A 2R Pk T4 75 Bl 43 31 4 (0.78 ~
70.00) x10° RU/L F1(0.17 ~200.00) x10° RU/L, H.
S SEVEE . ZIEXT MP-IgM BY 1gG AR S i ] 2%
S5k 88.4% ~111.9% F1 88.1% ~ 103.6% , RSD 43
N 3.7% ~14.8%F1 2.9% ~ 14.0% , 75 W J5 B 1A
2537 °C 5 d HRa Ak, MP-IgM F1 1gG 17 19 F 2
S S AR R BN 13.7% F 14.2% , 4178 P Ea E 1
U, SR FHHEH Il 92 BB 3 4 B o BE 3 3t 47 00 46 OF
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Hr, 75 MP-IgM \MP-IgG 455 51 iR 7] & 45
R — B (4051020 0.79 F110.76) , JET 55 44 fd)
X REEAE LY MP-IgM Fl 1eG 77 WIS A0 3 9
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25 b AWESEEE L) MP-IgM Fil I1gG TFICA E.
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T BRI
5 £ X W

[1] JE48, Thnek, 2522 3 717 4 0E0g a8 Eeye i LIl 9 S AP ik
RSE R AT BURBI B2, 2019, 46(6) ; 1105-1108.
Fan J, Wang JQ, Li L. Detection and analysis of mycoplasma
pneumonia IgM antibody in 3 717 children with respiratory tract in-
fection[ J]. Mod Prev Med, 2019, 46(6) : 1105-1108.

[2] LiuJ, He R, Wu R, et al. Mycoplasma pneumoniae pneumonia as-

sociated thrombosis at Beijing Children’s hospital[ J]. BMC Infect

Dis, 2020, 20(1): 51. DOI.10.1186/s12879-020-4774-9.

KT AR B AR i R S AR BT 1gG  1gM il DNA A6l 75

JLE VR E G P W E )] AR R 2 SRR, 2020, 17

(10) : 1398-1400. DOI;10.3969/j.issn.1672-9455.2020.10.024.

Zhang N, Lu DM, Gu M. Diagnostic values of MP-IgG, IgM anti-

bodies and MP-DNA detection in respiratory tract infection among

children[ J]. Lab Med Clin, 2020, 17(10) : 1398-1400. DOI: 10.

3969/].issn.1672-9455.2020.10.024.

RIS G, A e 18] 43 HE T G g SR AT I A

LTS AR bR S [ ] PR R 2 5 TR Ak, 2018, 38

[3

[

[4

[l

(4) : 266-270. DOI;10.3760/cma.j.issn.2095-2848.2018.04.009.
Guo MM, Xiao HL, Zhou JB, et al. Simultaneous detection of
tumor markers in human serum using time-resolved fluorescence
microspheres immunochromatographic assay[ J]. Chin J Nucl Med
Mol Imaging, 2018, 38(4) : 266-270. DOI; 10.3760/cma.j.issn.
2095-2848.2018.04.009.

Zhang Y, Ding XL, Guo MM, et al. Quantitative and rapid detection

—
W
[

of microcystin-LR using time-resolved fluorescence immunochromato-
graphic assay based on europium nanospheres [ J ]. Anal Methods,
2017, 9(45) : 6430-6434. DOI ;10.1039/C7AY02036H.

W, KL, T, 8RB AR T34 2 1] 2 Bt e
PESRTE RS [ )] PR E S 5 0 F Bk, 2018, 38
(5): 336-339. DOI:10.3760/ cma.j.issn.2095-2848.2018.05.007.
Fan J, Zhang Y, Wang K, et al. Establishment of a time-resolved

—
=)}
[

fluoroimmunoassay in detection of human epidermal growth factor
receptor 2[ J]. Chin J Nucl Med Mol Imaging, 2018, 38(5) : 336-
339. DOI:10.3760/ cma.j.issn.2095-2848.2018.05.007.

Wang X, Gao Y, Yang Y, et al. Validation and evaluation of a newly

—
~
[

developed time-resolved fluoroimmunoassay for cyclosporine quantita-

tive analysis in human whole blood[ J]. J Pharm Biomed Anal, 2020,

177 112890. DOI;10.1016/}.jpba.2019.112890.

LiZ, Yi Y, Luo X, et al. Development and clinical application of

a rapid IgM-IgG combined antibody test for SARS-CoV-2 infection

diagnosis[ J]. J Med Virol, 2020, 92(9): 1518-1524. DOI. 10.

1002/jmv.25727.

(9] LR 3536 T, RS R Z0E 22 K0 HBsAg
T AU PR [J ] K 30 B2 4% 5l K, 2016, 13 (13): 1750-
1751, 1754. DOI:10.3969/].1ssn.1672-9455.2016.13.003.

Jiang HB, Jiang F, Dong QQ, et al. Risk assessment of false-nega-

—
oo
i

tive results for HBsAg in emergency patients by colloid gold-immu-
nochromatography assay [ J ]. Lab Med Clin, 2016, 13 (13):
1750-1751, 1754. DOI:10.3969/].issn.1672-9455.2016.13.003.
[10] E3 5, TR, 450 e BEL S8 P i 5 9o 5 JF IR e il ¢ 52
JE IR SR A AR T ()] AR B B Y28, 2016, 26
(16) : 3680-3681, 3687. DOI:10.11816/cn.ni.2016-154210.
Wang L, Feng XS, Mao YM, et al. Immune status change research
of chronic obstructive pulmonary disease with mycoplasma pneu-
moniae pneumonia in patients[ J]. Chin J Nosocomiol, 2016, 26
(16) : 3680-3681, 3687. DOI.10.11816/¢cn.ni.2016-154210.
[11] 200 BRI, 55 0 5 117 272 ) AR Ak XA L i 48
FEBE A B9 IR AT [ ] BUR B IR 5, 2020, 47(5)
852-855.
Jiang Z, Guo PJ, Mou XD, et al. Etiological characteristics of
community-acquired pneumonia in 272 elderly inpatients, Yantai
[J]. Mod Prev Med, 2020, 47(5) : 852-855.
(Wi B 141:2020-08-18)



