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[(WE] HM $I&EPA T, Z5pEhUR, b H S IR EBR PG (fluorescein isothiocyanat , FITC) 2 Gt FF & i B A 1) i
SRR S —FPRE)Z N I PRSI 25 = R I I 2R (free triiodothyronine, FT,) (575 Jiik DL Ty-4- M3
H 8 (bovin serum albumin, BSA ) J4TJF S84 P4 22 K 4, Sl & HUN Ty Z5aBERUIR , SR ANENTk 2k D2 i 4
Yy (horse radish peroxidase, HRP) . i FITC #7ic T,-23{U%) . RAHT FITC FLifapl & St , FITC-T, 254 54t FITC 41
RES G TE B B ARPLIR , 82 AR S5 5 40 JE 3, [ AU S s P, 425 590 T, PLok-HRP Gl i bR fi i 4R T4 FT, 9
JE ST RN O S HEE A T,-4- 7% v BREE [ (Bovine serum gamma globulin, BGG) i # (JE FITC R4) I R4
AH LR o WA T B FH I IR 120 3 LI A AR A T, 2 S 25 SR S 18 2 1K 2010 i fbae & 04 A sl e 40 BT & 4t ( Elec-
sys 2010) E A RIMAT IS . 85 PUIRGBE S e W M SC 0 UE WX Ty B & BE R vk o i FITC R G8 T AR
B s Gl g RO IE TR UERT Y Lt R >0.99 , 2ty 0. 25 ~ 50 pg/ml, 7347 REUE N 0. 25 pg/ml, 5 45 B a4t
WAL S 5 R CV < 5% kil 45 SR AR F Ak FITC RGEARIN . XTI R L5 F5 4 i Ass T, 5 45 2R 572 [E Elecsys
2010 ERIRFN SN E R B A RIFH M, A r=0.962 2, FHEWIEMETE B L5, 4858 H&HIA
T, Z iU JvEom , UL FITC RGN0 & 8 AR 5e 4 FT, R0 (b4 8 D6 B K % vk dr RS & AR Mok,
A R AP R HERRE 520 PRI E i T K, vl AR E B A Rt i B T I RASE AR A o
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[ Abstract | Objective  To prepare a polyclonal antibody (mAb) against human triiodothyronine (T, )
and to establish a new method of non-equilibrium competitive chemiluminescence immunoassay ( CLIA) with
FITC system for clinical determination of serum free triiodothyronine (FT;). Methods  Polyclonal antibody of
T, was prepared by immunizing New Zealand rabbits with human T;-bovine serum albumin (BSA) , purified by
affinity chromatography, and labeled with horse radish peroxidase ( HRP). FITC was conjugated to T,-ana-
logue, and microwell was coated by anti-FITC antibody. FITC-T, analogue would combine to anti-FITC antibody
to form solid phase T;-analogue on microwell. FT,, if existed in sample, would combine to T, antibody-HRP
and compete with solid phase T;-analogue. The amount of the complex would be measured through enzymatic
chemiluminescence immunoassay reaction. Compared with those of the method coating by T,-bovine serum
gamma globulin (BGG) (non-FITC system) , the sensitivity, precision, stability and clinic correlation of this
method were evaluated. This method as well as Roche Elecsys 2010 System was used in 120 clinical serum
samples for FT,determination. Results  ELISA showed the prepared antibody had a high specificity to T;.
The linear range and sensitivity of human serum FT, detected by chemiluminescence immunoassay with FITC

system were 0.25 to 50 pg/ml (R >0.99) and 0.25 pg/ml, respectively, and the coefficients of variability
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within and among batches were all under 5% , and these results were better than those of the non-FITC system.

The results obtained from chemiluminescence immunoassay with FITC system were correlated with those of the

Elecsys 2010 system, and the correlation coefficient was 0.962 2. Conclusion

The antibody against human

T, with high purity and specificity is successfully prepared. The quantitative diagnostic kit for FT,; by non-equi-

librium competitive chemiluminescence immunoassay using FITC system provides a rapid, sensitive and accurate

determination of FT; and is suitable for clinical diagnosis.
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T B = it FA I IR &4 IR (free triiodothyronine , FT, )
S LT HP i 5 ) = Y R R , PR TE AN 2 45 &
FI RS2, 7RI PR b B 5 R S, W& I v FTS 1)
e B2 X2 W HUIR B D RE T  HUIR BRALBE D8R B £ %)
WA R B A P M e L B Y I R F T
[ 7 3 TR S8 A3 AT L B S e A BT B G A AT
b2 T BE M R AL 2 R e S A 2 T
b A2 RO SR o A B R AERE R R SR iR AG T
JU B TE , 5 T 2 T 1 A S S A % 2 B
T S S M R S g oM o U, BRTEIN T,
25 BT AR SRR AT 90% b1 R 11,
MBS, ITHTAE, A, A ST Kk B 7 m P RE R Ak
22 R R

FITC J& 4380 389 I9OL R 7+, HA M btE
PE, 5 5 e 3k PR U A5, JF B IR
Pokgs AP s " o fefb 2 RO b g
VR BEEIPL FITC HiA, vl ik fe e gl i i 22
St R RE, A T A 5 —E. T T -2 A IR
TAE AR SEA R " T FTLAHE S (ke )
590 T, HUR-HRP HTiR 256 07, i REE K b .
DL R L RASHIFGE LA FITC 2550 & oy 35 Y
TEA R KT, A2 Gy KOG s o

1 M5

1.1 EZXA NS

2.5 kg A HOHEMERTPY 22 R A 4R, W B ZE R R 22 R 2 e o
syt 3R IGSE A RA o [COR S8 e R T, 25 . T,
ity L-FUARRER (L-T, ) (D-HURARER (D-T, ) iR 2R
(L-diiodotyrosine ) 3, 5-— fifli-L- F¥ it /L 4 12 (3, 5-diiodo-L-tyro-
sine) Sz =t R IR IR (1T, ) (FITC $09 B £ [F Sigma 22
Hlo Bt FITC Hiik W { 3£ [ Fitzgerald 23 W], BCA 8 117 &k
Fl ey ALt HERC E AR A E . FHi% [gG-HRP Ity 5§
b A2AHl ., Hi Trap™ Protein A ZZ 128744 [ Pharmacia
/N, Bioscience PETECK96-1 Bl £ & 5643 #r4% . BIOS-401
TURALAUE KL Hy 1 B 38 00r (R ) AR BB A B v B 4t
H AL A AL SM-3 (1 SE [ Thermo 24wl $2 £, 5 4h 730

JERETE 7252PC fy BIEGIEERA IR Rl AL

1.2 %7k

L2.1 HUEHE L o A A — S g 150 o H T -
BSA 1ML v BR#E H (Bovine serum gamma globulin, BGG ) 18
B,

1.2.2 4t AT, ZrBebiikidl s 2 R 224
(Wi 2.2 ~ 2. 4 kg, th 7555 B2 27 B} 2 e 92 50 = 3 ) v 4
k) K 200 pg /L T,-BSA (T 0. 9% A B K ) 15 25 (]
Bk RSE e R s IR B LS, TR RS IR T £ /i
S, LUGREE 2 s 1k (RAIR RO 58 4 A 700 BRI 1R 58 4 e
AR L) o Sepe e 4 ~ 5 W BRI G IEE 10 ~ 14
K, WA EF KR I, 17 I [R) 35 ELISA I EHL IR, 5 Z H14
ARAFE BT, 48 R L A SR LTS o

1.2.3  PUARAEFIPTAMRERIE PO T, 2 b
I Z LI , ] 60% BB B4 70 SR UUTE , K DTTE A , ] Biogel
P-10 #EBREh e, % Tk 45, BEJS F pH 7.4 19 0. 1 mol/L Tris-
HCL %% , R JHl Hi Trap™ Protein A Z% 012§ AL 1 ¢ 5 4331 L
pH 7.4 {4 100 mmol/L f#) Tris-HCI F1 pH 7.4 {9 10 mmol/L Tris-
HCl ZErh RO s AR GE G, 70 P Mgl o AR B Y TG 14 T2
A L-T, .D-T, . L-diiodotyrosine .3, 5-diiodo-L-tyrosine ,1T; _ Sepha-
rosed B YEBEALAL , W5 W B J5 ) 22470, 28 ELISA A5 I 1k B HC 2
%55 L-T, .D-T, , L-diiodotyrosine , 3 , 5-diiodo-L-tyrosine , rT; 38 X
SR, 2liAb i) 25 5 WL SDS-PAGE &, F| BCA 2& [ & = 35 &%
PUARBEAT 8 FUE B 5T T PR 2. 34 mg/ml,

1.2.4  FT A2 R GBI 5 2

1.2.4.1 O #pay il & FITC 2 G840 W0 4 ] 4 < K 3L
FITC T AL G MR B S g/ ml BV, B54L 100l i
AU, 37 CAum 2 b5, ZBRALINIR A, YeAl 3 W, 4A T
Joi T IR AL 200 Wl A Ef I, 37 CREAT 2 h, £ ERAL N
AT FEHET IS B TR0 L2 ~ 8 CREEMRAE .

IE FITC RG] 4 FF FT,-BGG I 9l 22 vh i W
MR R 2.5 wg/ml, HAPBRIA] FITC F 4450 1 il 45
1.2.4.2  FITC-T, 25 1l 4% 2229 B Marsshall ¥, [
FITC fiic T, 204 , I B 1 FITC 2 PBS FE43 B M Bk 2%, 1)
MO E D(495) & D(280) fH.
1.2.4.3  BESSSHURMIMIE SR HOHL AR B A A vk )
7, il S I ASE AR IR SIS - 20 CHAIRAT
1.2.4.4  FT AR EROGKM L FITC Ry A0eHi
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Frik(E 1) B g T FITC 0 19 & e, B fLJm A 50 wl W53 Hr 38 A
FITC-T, 286000477, 50 wl A olike i, 50 wl Bigsh &Pk, 1R, 1.2.5.5 K& KA Ry s Aok B F o E R

37 CM 1 he BEMR, N A &GS, # 5% 5 min J5 7 Biosci-
ence PETECK96-1 FfFLAR & o #r i L%k .
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+E+ & E% %(} <9
DT\
Vel OOM ﬁ ® B S T FT

—>
l >—@ HRP FRCHIBA T il

1 FITC RELZEXRN T ETER

3k FITC R Gefbf R OGR i Jr ik (B 2) : BV g FT,-
BGG 1) &AL, FEFLINA 50 wl 452 1 i s RE i, 50 wl 45 & Bt
A TR51,37 CROBE 1 he PR, A KGR , #E6 5 min J57E
Bioscience PETECK96-1 Tl AR & Y6/ MY F 18,

- >0 <0
Q8 - e S 9 P

NV

~
ok x Irswm 7 B P
.QDQ QDQ, @ HRP BRiCHA T Bk

B2 JEFITC REHERAERNATETEE

1.2.5  FT k2RO EE1T i

1.2.5.1 ZRAPEJEH ] Log(x)-Logit(Y) oy B 472k
AT A RS AR , A A o 0 - S L e [T 0 2k, A
Fr FT, FH 627 2 G0 46 T 17 AR 6 6 B3 (relative light unit,
RLU) 22 [ #4928 S LU , A ity 2R AR OG 28 04 o (LA /N T
0.990 0,

1.2.5.2 sr#r REUE MR dE 2, M2 10 FLFH &G
{8, 10 FLEAH AOGE AR (x) , IF R 10 FLEAE R BE
AIPRIEZE (s)  PPEIME D ZS 2 A s A5 B A I AR e il 25, B i
T B 3 B A 234 R ABRE, 43 00 FITC A 2 48 & FITC
T R G 0 43 B R

1.2.5.3 e R R 10 AL {H B4 (Quality control
materials of high value,QcH) 1 10 FL{E{E 545 it ( Quality control
materials of low value,QcL) , 73 5lli15 H QcH #1 QcL A% 10 LAY
W x s T 5+ R B coefficient of variation, CV) , B H i) CV 1EH
O3 BTN RO R R I 1 Y, 822 3 d,3 d Tl 30
FLHIESR 1 CV AR R 4 RDRT 85 B, 43 515Kty FITC A & 4t
S AE FITC K6 R G4y St 1

1.2.5.4 RStk IR b Ty FBA L FF 2 L-T,
D-T, . L-diiodotyrosine . 3 , 5-diiodo-L-tyrosine , rT, , FI A~ [F] i) # B¢
TR 43 IR A 25 200 .1 000,10 ,1 000,230 ng/ml, F 1 £ 4

000

|/ s > BFICHE

LR\ R e M I R B , A bR A 524 {51, Jerp 55 220 i, o
AR 47.5 % (16 ~87 %) , 2 304 ], SF-X4F 04 45.8 % (14 ~
86 %) , My AS R IK L A SR BRI, B0 o0 B 414 LTS , HERR U
L SR AR A, - 20 CARAT, 23#7 AT — U ARl 78
OrRECIOE o AR AR AR A (9 R 45 SR AR R =%
X (95% fyRIAF XA

1.2.5.6  HGHENRICRBENMT ARG ILE BEPLEEHR 120 {3
HMUFEFEAS SR FHIAS T 86 %) MR AR A BEATAS I , -6 Tk 11 % G
TR G ) F P2 MR AR AR ZEA TS I, B PR G 5 3 1 4%
REATARRANE I A E A — B #r

1.2.5.7 FasErt  WE —H PR &L 1 AN 37 CHt
LTS 4 COkA, PR AR 7 d SR 5 S —E
107 22 2 0 AOb v A 2 B A1) 3 1 R i B it G
HRA T B E R

12,6 Geitsasrtr  ARIRGE S k0 eI R ST L
RIGIEE RV & + 5 2R, R SPSSI3. 0 Ge it 4 Mk 44 %] w5 41
AR TR ¢ K5 (K3 /KHE o =0. 05) ZRAEAHSCHN [m1H 7347
PR RIS ERIY x50 T I RAG I 25 A — SR

2 HR

2.1 FARA A

[E] 4% ELISA AR HZ 4k 116 000,
2.2 FARe S

SDS-PAGE 455 B RPiR B HAE 55 x10° )2 25 x 10°FH 1 &
HH S 2%, B RH 45 oA sl B2 A v (TR 3)

M 2
—97.4x10°

- *‘ —66.2x10°

55.0x10"— S 55.0x10°
' —43.0x10°

— “31.0x10°

25.0x10°— R —25.0x10°
<20.0x10°

—14.0x10°

LA 0 % M B a ARt 2: T, % 5 e Fu ik (Fabe st g)
3 SDS-PAGE #llait FHImA Ty ik

2.3 RHE B

I FITC ZR ekl 55 i et i Oy 0. 206 ~ 50 pg/ml,
LS AN RBUH AR HE AR T A (AR it T A afE 2, 2ot
MRRBELXHE | R [ = 0.999, 2t AT RIBUE A
0.206 pg/ml. 4F FITC ZRGeA~= A EH I IR (Y LAEAROC R AL
PIZESHE | R | = 0.997 9, 8 REUE N 0. 75 pg/ml, FITC
RGN IR 3 A RGP T AR FITC R Ge e~ 2Ouk o
2.4 MWEE

R 1A ILRE AT FITC SRGEIE FT RS BE AR T4 FITC &
G RICTT I HARNAE RN T 5% B AR FITC R G0
LS SAE 10% 7oA, PUAR ST BEAR ) ¢ K30 i 251k 22 5



5 34 B3 B = EE K ¥ ¥ M
J Third Mil Med Univ

204 201242 H 15 H

Vol. 34, No. 3
Feb. 15 2012

I FITC R GEM5E FT5 19 QcL QeH 1A 5373 51 2 4. 27% |
4.49% , T AR FITC G800 5E ALl A8 S AE 1% 2 o

®1 FITC RENFRHAESI FITC RENFRENE FT3 1)
HHBEZE(n=10)

FITC #% 4k FITC &4t
$5h7 : :
W (pg/ml) cv I (pg/ml) cv

QcL

A 2.48 0. 10 4.12 2.54 £0.27° 10.76

24t 2.50 +0.11 4.45 2.55+0.27° 10. 64

34t 2.49 £0.12 4.67 2.59 +0.24* 9.27
QcH

14t 19.14 £0.94 4.92 19.78 £1.99* 10.04

24t 19.71 £0.70 3.57 19.16 +1.8* 9.38

34t 19.59 £0.94 4.80 19.19 +0. 182 9.36

a:P<0.05,5 FITC #4%4ki

2.5 Al

e R b FT, ) E TN F £ A L-diiodothyrone .3, 5-
diiodo-L-tyrosine \L- T, \D- T, .xT,, i F & 57 19 FITC RS fk2F
R ICTT TR A8 1438 SLBRE I 25 3B/ T 0. 01%
2.6 RS K I 6 A

TEFE 524 g B ATE Mg brAs, i ] FITC 2 Se el 4 57
A G R 225 X ] (95 % WIAF X)) 9 0. 87 ~4.42 pg/ml,
2.7 FITC Z%inl 5 3t 74X 7 & 42 (Elecscys2010)

ARG AR

N FHESL Y FITC R 4853k 0 1) B A 7] Eleescys2010 5
4 [A] i) ) %2 |, Bioscience PETECK96-1 | £ (B & (3. 61 +3.87)
pg/ml, Elecsys2010 Jl 72 {8 4 (3. 85 +3.88) pg/ml, £t %t %k}
LK, 2R TGFE X(P>0.05),
2.8 FITC A %teml Lt v 3 7 48 X M AR

o P 1A % R RN FITC 28 48Kl 7 3% (7] i )
G RFRAS 120 1], DA 5 e BT, & 5 o AR AR , LLE P13 R)
I (E R AL A , AT EXCEL 8RR A T2V 111 5 4347, 1153
ARG E r FNEA 2280, IR AROC R AT ¢ K00, A B
TN Y = 1. 186X —1.573 LMk mI R ECH 1. 186, H K R L
50.962 2, AHICREGHAT ¢ BRI (K HR/KHE « =0.05) ,
PRy 20 2 1 BT, B % UIAH G (P <0.001) . [0 R £y
0.962 2, FWI W Rk Jy vk Z () 28 () FT, (AT G0 R4, v
i AR IV o
2.9 FITC ZZAbnln € 48R — 5 g 547

120 GREASHA 5 (5 4. 17% ) W52 (EEERA B0, K
I5,P=1.125, LR EMER . MAGFEHIRA, &5 KA M
ASHIFFE ARG 22 98 F S AGHI , A (B e AT W W B (S RERG
ST, AT 3 45 B REE R —2,2 B S AR 4 R —
2, B3 BT MR 940 22 72, 22 Dyl 50 22 , e LA 2% &
A AN S0 B PR 2 El A A 9] A% 2 S L T R L ) 2
I B ARAEBERLR 228 1Y o
2.10 FITC % G m{a4s o Hr

BRIt A P AR, —NE 4 CAEAE, 53— E 37 C
e, 7 d J5 2 R I AT, SR D3R 2, XS BB « 1
I E R,

FER R (pg/ml) 4 CHN{E (pg/ml) 37CHM{E (pg/ml) 4 C/37 C

0 0 0
0.6 0.60 0.64 0.93
2.84 2.83 3.19 0.89
5 5.10 5.09 1.00
13.5 13.18 14.94 0.88
50 50.46 55.01 0.92
AR AL 0.999 95 0.999 39
EPEESA 2.41 2.42
3 itig

I 2% Fh e g = W AR R 2R (KT, ) J2 SE PRk AR
USRS G T R EVE M Z i . 1989 4
Hamburger ™' #fi#7 LA & R G FT, (FT, O HBR R )
REN 2 ) B e 7 I R T IZ R

AW RSB FITC-FITC FR SR i ) 45 A9k
FERAFLAR L ARicPu iR i ik, S5 ik ap btk bs
TCHTIR T F AT A 2508k B 1 IASE S 38 B (1) %o 52 1 7
SO, AR ARG AR A TR B B L AR PR o
A B TR EZS 5 ), S AR 5 B vz B
FEOR LR P B BTAAR £3 5 55 B HE h ORE o P B B
KN, PS5BS AP b PR RN, SX A2 7 A U
SEIR N A], B LS S ) b PR SE A S TR A
A S BT it T o T AR T 32 U K e it T 42
BIREAETEA LR b, S8 F5 MU I A M 5 B it R il 25
B, A St SR ot B A ot R ot R e i
NG EWBURE RN, RA 25 ARG G Yt
WA TG XAEAN 3 7 A A S 3R I [1) X6 S 1 15| 2
IREIA o Ak, FHPL FITC Pkl 48 nl LU KA 1%
WeRE B S R RS 2 1 IUTE L T B R R bR,
RO HEN CV% Fe/NaT k5 3. 57% |, ik
K 4.92% HtfE CV% /NF 5% . 8| F#t FITC-FITC Jil
RAEGAE CLIA i FIEA #2005 : O FITC 5 54t
JRZ5G pRicEm e g T4 8@ FITC Fricd 1
G3FesE JRIE T FITC-HT FITC Rt et

BT Ty-2R2 9 580 T HURSS G 0 R fik /N T T,
PURXHT T, BUR S G B R, A 5T R F T, -2 40
PR T AR B SE PR 3G 1 FT RS (B L)
590 T,-HRP Hrik iy 4 & 07, i RAEE K N m, NSE
B a5 AT LUE T T, - 25 U AR SR, 2R 0
ikF) 0.25 pg/ml, ik B FHRG0) & ) R PRAE
T E B RAMF S FT, Ak 2% & A il i e I IR
FRAPET T KA, 120 4y 1L 38 Br A< 4G 0 25 SR 4 i
S5t R R0 i 25 R A R A A AE S, A OG
FHCR0.962 2, FA&ift— LY KEEARIF 5 A
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HE R G ARG IR FE X, %o S 26 - e AT A4k

PR B T A 3 Hp AN Tkt 6 s 2 2 B AR [
R, FRATT 556 T FH AR A o o 2 DA S R IS T 4l
Bl J e 4 W A% I A B L AS TR BRI LA Abbott
Axsym 4> H 3L & R Gext HE AT bR, Biik R T
ITH WA, T R R AR A AR o A AR A G
LT A2 Y 172,

EEx i /NEIBEBEREAS /D, — AR B 2 IRk
ZUAE T, R HE i s TR BRI A (1 [ R, T T B AE
IEFEWFFE S PO bR” B — e bR R e BLAE I 6
RUEAR” , INEEBE I F BEE— 2 RIS

25 LR AR ST 7 0 FITC RGeS iR
e 4 FTy 4k 28 R aR i Jr vk © 2 RAUE & e
TR SRR R G IRAF A S
AR
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