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WE 27— MEEAME Y =B FRBEERRT)NER LT T %, FHK
RIT AW EHRP)FFIE T; Ju/E, HRP 2 XE-HE MM A A RAE R, xb LA
B R E, wEW IR, BT W T AT R, R E RN B E EHATMA. HATTH
FEFIAN: REJE N 0.07 ng/mL; #Hb A A E A 23N T 10%; EHECE E 80%~90% [ 5

FKendtin]

= BFOR AR R AR
ozt &k S
AR A A

AW Ty BTy HEAERX. ERAT & 5 I ZOLRA AT, HXER

T, #% ZHH 0.9547.

R BRAE SR AR S5 R 1) P9 40 A AR AR, 43 W i
BTG PR BAT D AR IR R 5 22 (tetraiodothyronine,
T,), =HLHFRAR B 2 BR (triiodothyronine, Ts), ‘EA X}
THEEATA R AR Be ™ A FE A &R
ERMEM. FUREDIPLEE R SBOEERE | &
BLCFR B B 7T) o AR | e irbss S5t T 1Tl R
DR B2 20 W I RN IR, AR R R 43 2 Hh i
B Ty AEANR A U 26— E 7 1 B AL ™. T, Y
e Ty oy 445 A4, SR Ts AEHZ T,/ 10
i ZE AT DA T3 A8 J W7 A A A BRODR B0 b 475 8 o 5 A (1),
S IS 1l ¥ v T 5 5 E A X

99.70%I T; HE LG, HiFESA Ty(free trii-
odothyronine, FT3) H (5 0.3%. A TIE T/ & &, 7
R — 26Ty ok i HE R A e, W T RA
SEEAAEIL, GBI Ts; MEAfEEAFHWT,
KRR, K7 B 8- I 25 -1 PR 4% £
(ANS)%%. Fang il Refetoff BWWF5% & 3R, {i FH# st 4k
S W T DT 3 A R BREAIG, T E H S BRI T
JE ARME U A NSO ) R R RN IRDSCR T, fif

ANS BN IE, FrAASEE R ] ANS ¥ T NZ5 &
P b fiff 5 R DT 00 S I P A T 1 8

H TR T e iR Y 5 7 02 TR e 928 53 B i
RIAT A RIA J7ik i TR B A U, A5k
W, BRAERIAG, R IUASES B B, e L 1k
WAt FIE G s 43 BT (ELISA YU T F At 1214,
He R, LRER, H2AETI, &5
BHTEBL S, Beoh, Hfbi R o prt™ | Rk
AR RS SR A AR O R S 2 R B R AR ETT
IG5 1 S 8 A AT e (STIA) !9V 45 Ty 3kl FH fe 46 i)
Ty, EATAT I () R, Fe AR ] 528 [ Bk,
AR E L T IR E RN, 1 EAE | 5% &
B, BRIz A

A2 K 6 G5 43 M1 (chemiluminescence immu-
noassay, CLIA)HE T o5 73 B 1Y HE A S 3L, ¥ il
Ak 0 5 B S Ny 445 A ke R i ST i — Bl R
LW kPN B LA T B A M AL 2R & AR
MR AL, R AR T ARiC Y A AU
TCHC PR | TSP 4 [ Shifb 2220 AR H

FICHI MR Wang AL, Xiao Q, Ying X T, et al. Microplate chemiluminescence immunoassay for determination of triiodothyronine in human serum (in Chinese).
Chinese Sci Bull (Chinese Ver), 2010, 55: 20-25, doi:10.1360/972009-995
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PEAFI A, 25 R FINZIrEROE i &, o UH T2 W
A E AR, AIEIREE IS I7 0T Al 4 R AL i
BRI SER IR, BAE A L.
1 555
1.1 UZRALAH

BHP9504 ffLAR b2 A6 o B AL (AL Bt R OG T
ARG BRAF); DEM- A PEARHL (L 540 3% 2 Hr i
a AT BRA FD); HUSRS IR s (1 7 R g B A oAy FR 2
Al); HH.W21-Cr000 H #AE i /K 4 (b 5t K 2R 22 4L
) ); WZ-2A BURE R d (A0 50 U F B STAN A
J7); XW-80A BRI G 25 (IR RSO AT FRAF])

FP T PR (R AEY A F), T; Pl (EHE
Fitzgerald /7)); HRP(GEE Sigma /A ]); I PRILFR H
FTALIT 301 BEBE; IRV (EKE . HyO, o AOCHETEFSF)
B Ts b KAzl &340 1 3€ [ Monobind A .

BB 0.05 mol/L WRIRZE Ml (pH 9.6). f4]
W: 0.05 mol/L WEFRERZE pPI(PBS, pH 7.4, & 0.5%
BSA #110.05% Proclin-300); PE##: 0.05 mol/L PBST
(7 0.05% Tween-20).

1.2 G

ARSI R e A 1 S S A 2E R OB SRR Ts.
SR AL AR A L 3 20 ) 4 B BREE R 26 Bt
T YU FfLak e, &k E Ak, A HRP
Fric Ts PUIH] SRR ICY; SN B e vk 0 ilghn i
Wy FH T T T A — LU 80 s 8 LA R T AW, R
Ja MM AR RGP A T AR, EIR T RO,
L M R LU E s 4 1 B N R - [V
43 8 o Bl B B - [ AR Be AR K A5 I e i - 361 A e 44
BEGY). W PEdk, BrEARSA B bR AR
YolsUG, B AP AL LAR R AR X & o
S, 0T N 5 A o 2R OR AT 2 AR I

1.3 SE8805ik

(1) FMBPURE S . FIRER R 2% vh ek 4t
Ts LR LL 20000 {53177 R, il B, 11 96-fk
FLARAFLA A 150 uL W, 4°C F 8% 24 h. &
Ji FH PBST YRR MGE 3 WK, Fa1. I AE™ BSA £ 4]
W 200 pL, F 4°CFECE 20 h )5 BEHMR, T,

FiR T 120, KARAR, MESHEF4C K&
FE55 1.

(2) FEFRPLE(HRP-T3)M %, HRP #rid Ts $t
JFORARSE G % [ CbRic, ik ot B A IR e bR ic
P RN 0 BUS mg HRPIET 1 mL 7618
KR A 0.5 mL #rffELE Y 0.1 mol/L NalO,, =il
PEFE 30 min; FH 0.01 mol/L pH 4.4 BERR4NZE MK T
4°CHENTIIR, BePE3 W MA2.5%L 1 mL, %k
TR 1 h, 2ROV IMAREPRICHUR 5 mg,
1.0 mol/L pH 9.5 BRFRELZZ WP, P47 pHIE Z 9.0; i
ARSI 0.1 mL, JRA1, 4°CHUE 3 h; aAkaf
e Ls G, WA+ .

(3) T3 ArMESHAIECH]. A RMEANMEER
REUE b T, F2 BE LA T JORbin AR 5T 1L 375
PE R — 2 B0 AR UE S AR E SR 2 B 0.5(8),
1.0(S,), 2.5(S5), 5.0(S4), 7.5(Ss) ng/mL, & He AR
R So s, ArEE, ACHRATE .

(4) MVERES T3 Mfk2E ROt . Ww
K TR RS 15 mine BV HRP-T; FHRGFR
BEWRRBE 1000 A% LA Bl AR, 72 AP R
UINAREE S B AR R 5 50 L, B TAEW 100 pL,
PRFIAT, 37°CIE 1 he Yo Sk, 7EK4t B+
I 100 L ZOGIEYIME, #EGSN 5 min, FHALS K
It 43 A7 AN 45t AR X & O 5 JEE (relative light unit,
RLU).

(5) BEALEL.  SRAIBTEALAR, logity ML
B, log X R As bR, Horp X MU, 1 logity H:

logitY = In [y/(1-y)],

1, y = B/Bo, By A1 B 4353\ ¥ F A v FL AN HAR AR v FL
(R S FL) I & T8
2 #R5ie
2.1 ALEEEE o Be DUACHR R e 5

TEFUARR BN 1/5000, 1/20000, 1/40000, 1/30000 T,
A3 M B R Eh 22 whlk, AR 0% PR Mk R 2% v
XoF B AR 577 F B ) B B . AR B s A G Ak
1.3 ()RR, Bt ic YRR L )8 1/1000.
M So, Sy, Ss 5 Y RLU. S2EGZE L 1, ] WLBRFRZE i
WEARCR L, %45 RLU WS, 4:4%1E RLU
AN 2 (RLUg, /RLUgo, e EPTHE 85%LF),
T 5 K TR 18 9% i IR AE R A0 % R, 0 B T AR T
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F1AWERRB R

Ts BUARTR B RLUsg, RLUsg, RLUss RLUs /RLUs) (%)
1/5000 1.02x10° 9.63x10° 3.47x10° 94.4
- 1/20000 9.01x10° 8.26x10° 2.32x10° 91.7
W iR 2% v 1/40000 4.09%x10° 3.02x10° 1.11x10° 73.8
1/80000 3.12x10° 2.09x10° 5.80x10* 67.0
1/5000 7.54x10° 6.89x10° 1.22x10° 91.4
1/20000 6.92x10° 5.31x10° 7.19x10* 76.7
P g2 il 1/40000 5.66x10° 3.79x10° 4.64x10* 67.0
1/80000 2.57x10° 1.13x10° 1.77x10* 44.0
1/5000 1.52x10° 1.43x10° 3.44x10° 94.1
J 1/20000 1.25x10° 1.08x10° 2.04x10° 86.4
BRI 1/40000 1.09x10° 7.64x10° 1.14x10° 70.1
1/80000 7.65x10° 4.73x10° 6.43x10* 61.8

a) SERAIF: MR IS ARG RS

B4 1/20000.

22 fiEbRbUERG R I L £

JH T F B %F HRP-Ts 1E 4T & 51 i B (1/400,
1/800, 1/1000, 1/1500), 1524 H BT 19 & E(E
(RLUsy, RLUg;, RLUss) 2 RLUg/RLUg, RLUss/
RLUg, WIME. 25 WFE 2. fTEEF ik, Bk RLUg/
RLUg) 7£ 85%/5 47, VUIPRIUEAIE 1) R A 4k vty
Fil, T RLUgs/RLUso 7E 15%Z5 47, LLX AN 48FR R
HE, B REL r, B BESERIARPT IS A B EL ]
} 1/1000.

23 R AmR

TE 37°CF 40 e IR 75 i |) e 15, 30, 45, 60, 75,
90, 105, 120, 135 min A #FEATEGI. Z5 R ULIE 1, W] Lk
KIN, FE 5~60 min & GHREE FFHER, 7E 60 min J5
T2, FHk#t 60 min 4G KN i 7 ]

24 EFERE 1AL

A 1/1000, 37°CHAE 1 h, HIA 100 pL &ICIEY R S min J5 JEA7A I

8x105
7105 |
6x10% |

5x105
4x105 |

RICEE RLU

3x105 |
2x105
1x105 |

60 80 100 120 140
§518)/min
B 1 BEREBLL
S S AR ROREBRIE Jy 1/20000, BEARICHIFERE J 1/1000,
37°CHH 1h, WA 100 uL &SGR 5 min J5pEA7i0

0 20 40

RICEWIG, B 5 min &0—R RLU, #Z: 00 80
min (A 2). MI’X—I 2R LIAEH, 5~35 min Rfk2E kG
FE, 35 min 5 R OGERBETTGR TR TRERMA
WG 5~35 min 22 [] Ay S ARG e ).

2.5 KeERR e 5
PRt . bR . BEFRICHY I AE 4°C K 37°C

VERE(E AR A M 1.3 T EmE, A FBCE 7 d, 38X S BRI R AT RS e %
*2 WBEARAERBEM®EE Y
HRP-T; i B RLUs RLUg, RLUsg; RLUss RLUg/RLUs, RLUgss/RLUs,  AHIEREL r
1/400 1.65x10° 1.64x10° 1.24x10° 8.13x10° 99.4 49.3 0.9843
1/800 9.09x10° 8.63x10° 4.26x10° 2.28x10° 94.9 25.1 0.9834
1/1000 6.54x10° 5.19x10° 1.99x10° 9.39x10* 79.4 14.4 0.9990
1/1500 5.89%10° 4.05x10° 1.72x10° 8.24x10* 68.8 14.0 0.9987

a) LIS WBPURRIR RS 1/20000,37°C RE 1h, A 100 uL KIGRYI 5 min J5HEATI0 4
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3.2x105-

3.0x10% o as" '_\\._
N

N

0 10 20 30 40 50 60 70 80
§Fi&l/min
Bl 2 bR s
SERG A TR RERE R 1/20000, BEPRICHIFRFERE R 1/1000,
37°CIRE 1h, MA 100 pL ZCIEW, 258 T 1

2.8x10%

RICRE RLU

1

2.6x10%

2.4x10°

g2, GRERY, bR MRS E PELE, T 37°CTF
JCE W AR IC ) KGR B A BT N R, (AU TS
P o I 2 %) A DG 2R B30 8 S B B BIL ol A5 1 3000 7 0T T
KRR, W 7EREARIC Y A 0.1% B Fe e 7
J&, BEPRICYITE 37°C N CE 7 d J5 RLUso Jo I 2814k,
e M R4
2.6 JiENEVFOY

(1) g, FERALSRAET, dEar 7 IE g b
T Fr kA R RE i, 6 MhRiE SR EE /3510 0,
0.5,1.0,2.5,5.0, 7.5 ng/mL, LA logX NEEALFR, logitY
PAbR, PIRT EERMEADC, HRREKT 0.99.

(2) R MG, X EbSME S EATIE 10
W, RESCTHE S bR w22, i &6 T34 (E
FEPAR AR 22 5 O AR A v T 28 9T SR 75 1) e
AEN R, HE S 3K, RN 0.07
ng/mL.

D= N N A T 007 N 1 73 D s i s B W
W10 FLPATINRE, TIN5 v B At P St ) 78 S
JIT A 4L A R AE )R S 35 /N T 10%. S5 3.

F3MERNGEFEN T, M EHEEE Y

S ¥l /ng-mL™! 8 5 (%)
1 6.62 3.7
A (n=10) 2 3.24 8.1
3 2.01 4.6
1 6.73 6.1
#tlal (n=30) 2 3.26 8.4
3 1.94 7.1

a) LUK WRPLARRIFEE N 1/20000, B bR IC 9 B N
1/1000, 37°CHRFE 1 h, JIA 100 pL &GRS min J5 24700 4

(3) IR, (I IE R AILYE : Ss S brifEdh= 7:3
e AR A IR, K I R B A IRLTE 2T 101 FRRE,
SRIGFFLA 1L B BE, X BRI LAY 3 PR G e T XL
FLISE, ATas RS S (AT He, A S 3K,
TASSF- 27 [ K 85.7%, 87.3% M 82.4%. [AISAEAIR
FHE A (100%), 7] RE M T 1E % AL yE o & — e H
B Ts, TE—ERERE A2 3L B0 (2 M, (E L R
YIFE 7 iR 2GR 2 N,

(4) faath. FZARE S R AIFRME(T.S ng/mL)
AT R B A5 LU AR B, A5 2R BB 4300 172, 1/4,
1/8, 1/16 F1 1/32 KRR &, B A7 AL A7 0
ISR Ty B9 IE, DIRRREEEVE R X Hl, WREEN Y %,
VERI TS A T Tl Y = 7.4285X-0.1175, H15&
FECH 0.9943, FHIZHIIARA RIFAo .

(5) FrbE. BRI VR SR M T e
HIFEIRZ —, B A R SRR, 38 X Rk
I, AT PR AR S A s, T ik A 0 e 245 SR e 5
A8 SN i IR R T A A ST

FHIS0% It BT 75 Ty
FIHIS0% e BT 9 T 285 K4 AL P A

Horf Ty T BRI A SV F R 0.064%, 1T X T,
B A SR A 0.131%, $E 1%y 3 B A 40 (4
e, AT DA R S BRI 2K

(6) SEBRAE Al ORI A2 5 Monobind a5 & I &
B R, Z X 70 Gl EEgEf TR, 5
Monobind 5 & e EHEATXT b, DAAS O e 2
9 X, Monobind M2 {E > Y, 1E BTG AHCH: i £8,
w3 R, iz R Y =0.0489X +0.9882, #

AR (%o)=

(o2}
1

Y=0.0489+0.9882X, r = 0.9547
n=70 L)

Monobind & /ng-mL ™!
N N w B [$)]
T T T T !

o
T

0T Tz 5 4 5 6
KENEE Ing-mL!
B3 ARFEMNEES Monobind 3R] &l 518 HAH % 1
SEIG St AR BEEE S 1/20000, BEFRICHIFRLRE H 1/1000,
37°CHE 1 h, LA 100 mL ZNIRPIE 5 min J5E1 75
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KEBON 0.9547. PIEMRMERLY:, al Wikl I T R0 BIRR, d#ar 17—l AL o T 59w R
WM &IT A, HTFIEPR R RS | T DR R R A~ O S e B T 1%

3

AYEME T 70 By R I, JF-5 &R Al &
PEAT TR, RN T RAFRARSENE, RIAE A
ASCHE S ACARIC N | S B B A PERIE TR Ty BWHARI &, JFZEIG R AT 5 K v 75

a5ie

FROCRN 4, SR HRP 4k luminol-H,0, 1k %13 FH.

%75 ik

0 N N L AW
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Microplate chemiluminescence immunoassay for determination of tri-
iodothyronine in human serum

WANG ALian'?, XIAO Qin’, YING XiTang’, CHEN GuoNan', LIN JinMing’

'College of Chemistry and Chemical Engineering, Fuzhou University, Fuzhou 350002;

’Department of Chemistry, Tsinghua University, Beijing 100084;
3Beijing Chemclin Biotech Co., Ltd., Beijing 100094

A microplate chemiluminescence immunoassay (CLIA) was developed for the clinical determination of Triiodothyronine(T;)
in human serum, and the luminal-hydrogen peroxide was used as chemiluminescence system catalyzed by horseradish per-
oxidase (HRP). Several physicochemical parameters such as the dilution ratios of coated antibody and HRP-T; conjugate was
chose, the incubation time and detection time were optimized. Methodology evaluation was done: the detection limit was
0.07 ng/mL; intra-assay and inter-assay coefficient of variation (CV) was less than 10%; the recovery was 80% —90%; there
was not have obviously cross-reactivity of T4 and rT5 with the similar structure. Compared with a commercial CLIA kit, there
was a good correlation between the two methods, the correlation coefficient was 0.9547.

triiodothyronine, chemiluminescence immunoassay, horseradish peroxidase

doi: 10.1360/972009-995
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