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Abstract Thrombin-antithrombin complex (TAT) is the product of coagulation and anticoagulation balance.
Its detection reflects thrombin status and can be used as an auxiliary in the diagnosis of thrombotic diseases. A
chemiluminescence immunoassay method was established to analyze TAT in human plasma samples, and its
analytical performance was evaluated. The TAT was used as immunogen for monoclonal antibody preparation.
TAT measurement method was established using double antibody sandwich format. After the optimization of
reaction, the bulk reagent concentrations of magnetic microparticle coated with antibody and acridinium labeled
antibody were 0.20 g/L and 0.2 mg/L, respectively, and the sample size was 50 pL. The reaction of magnetic
particle coated antibody and sample were incubated for 5 min at 37 °C, and 5 min for subsequent reacting with the
antibody labeled with acridinium. There was no cross-reaction with samples containing 0.20 mg/mL prothrombin
or 0.31 mg/mL antithrombin III. Besides, there was a high correlation (#>>0.95) between this method and TAT
test kit of Sysmex. LoB is less than or equal to 0.20 ng/mL. LoD is less than or equal to 0.40 ng/mL. The linear
correlation coefficient is 0.998 in the detection interval of 0.40 to 120 ng/mL, and the accuracy is within the range
of +8%. A quantitative chemiluminescence immunoassay method for TAT measurement has been established,
and the performance meets customer needs for clinical utility.

Keywords thrombin-antithrombin complex; chemiluminescence immune assay; test method; performance
evaluation
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Bt (18~20h) .
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WS 5% BilRF Wi B iR Sh g mil) , #£ 37 °C
B 0.5h, BTETRENT 30% 1 4 °C 1
FEH ) 24 he

St 3B 100 L AR[EREE (0 0.005 mg/Ls
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ATHELAN R & I 1] S ARAEARE A RS B B Roy s
5 min-5 min, 7 min-5 min. 5 min-7 min ) Ry,
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FERBEE, WREUONART 0.4 ng/mL 1 TAT FEA.
58 R PRI AR I 0 Aar il &5 SR AT 20, AHSG R

() N 0.998.
3.5 oErESRMER
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A PTE LA T AR AR BEAT 00 E , It as 2R (o
F DACT A HR (0.4 ng/mL) .
3.6 EMHE

W58 22 3 SR A AE A B R AR TR0 R T B A
AL, R PR AR 5 A 5 22 ) PRI A R i 22 43 il
N —2.8%~3.5% Fl —7.3%~—0.1%(F 2), fE
+8% AN
3.7 BEE
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Table 1 The specificity test of prothrombin and antithrombin II1

T IR (0.20 mg/mL) Ut LA 100 (0.31 mg/mL)
e WAL SE (ng/mL) T (ng/mL) MHLHSE (ng/mL) FHIE (ng/mL)
1 0.10 0.05
2 0.12 0.12 0.01 0.04
3 0.13 0.05
=2 ERMENR
Table 2 Accuracy testing
y HEWBEREAS 1 HERBEREA 1T
AR — - - -
WEWRE (ng/mL) e E (ng/mL) X 22 MEHRE (ng/mL) PRE W% (ng/mL) AENT i 22
1 4.42 3.5% 19.78 —7.3%
2 4.15 4.27 —2.8% 21.32 21.34 —0.1%
3 4.36 2.1% 19.97 —6.4%
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Table 3 Precision testing
) HEN ARG % S5 ARG
FEA YIH (ng/mL)
SD (ng/mL) CV (%) SD (ng/mL) CV (%)
EEMEMAR T 4.02 0.145 3.6 0.281 7.0
BEEMEMA I 19.42 0.738 3.7 1.336 6.8
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Fig. 4 Correlation between this kit and TAT kit of Sysmex
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— PR R, AR N R B
1A g A 2

WA TAT Al TM (ISR SE 3, AT BT
DIC #EAT 43 1™ o M40 st (2 1k L ot A0 2T 9 15
L, DIC 0] 73 it . T FEPEAR e A 4k & P
P TCH . BEHSS BE AR, TAT A1 TM
f17K~F5 DIC 73 HIIEA S, DIC &35 1% i
TAT AT TM K-8 TR, AR 21 ot
] DIC & TAT Al T™M AKFH e, Hik
WHFEME R B A = e . B FiR B, JEE M DIC
W TAT KA IEW S EEE 5 UL,
T FL U I o 5 IR D5 BT ] 9 A 38 0 L v
521 T I (N T I 2328 = = O 4 Y i gL
TRFFEIEE IO N, RUIEL TAT 7K I il &t
PR 25 A 3R A8 s T A e kS I 3 O gk
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FLOF TR GE SR, S M B A P e i g i B
IR A d1 A A N TN 3 NN M ST E
PEARAL, 1M TAT AK-FREHR S . TAT 1 D =5
A 7K ST FEE LA AR DA A B T et R 30 ik ok e A AL
B U5 PR 7 092 BT MO 155 A B 155 00 0 by
Lundbech £ BT 72 W1, R BRI AE £
K TAT FINEE AR B (F1+2) & &
FPEE, TAT R F1-+H2 AP AT DR N ) e i £
L e BEIR AR . Masago 28 ERE ST IR
/N ) R B, fIRY) PIC A1 TAT LR, LA
MAERMEE S TR E A RS .

HiT, A&RFREHBT (L) AIRARTE
IR TAT kil o 48 7 BRI Hida a4
i FELL TAT ot 5l & TAT fufk, @il
Fic 77 FR SR R I AG, DLHARAFRFEREA R T
TAT MR EA S A, Hil &% TAT th R
G2 53 BT R )

I ELISA SEE60 i ik 19 21 1) FTAR B AT 5%
M3 E, ELISA SEIR 45 R M, itk 3B16
5 TAT it e )&, Ptk 8D9 5 AT #t
JERSEM A (B 1) . fFEE®H AN d, AT
R 1L P D5 PRY VA BE 23 5 09 0.20~0.30 mg/mL Al
0.15~0.20 mg/mL, &K FHUARLE < H -4
M SPAPIRA R P24 TAT. 400 TAT k&l
JiiERA AT Bus A T $idks TAT JERLE “T $i
-TAT-AT HifE” XA IO . T R
MR R FE () AT RN I Bl JE 6T TAT SR i)
T3, AW LLPUE 3B16 (TAT Fifk) Al kit
i, SFEARFN TAT LRSS G, IHUFR LA H
(1) AT PJFE AL ILEE R, 85 F-50Y 0E BE bric i1
Pifk 8D9 (AT HLERMHUIE) WFF, TERL “TAT i
TE-TAT-AT Fifk” B4, XRAER KR RE bk
AR A AT SRR I B R T AR
S HIE S 0.31 mg/mL ) AT A1 0.20 mg/mL
(10 g L R B RE A, MDE 45 /N T 0.2 ng/mL,

FHIE B NI b i) AT AN I i J5 0 A 1k 77 0
1T TAT ) 5€ B € JCHE0 .

FRRE JE VA AR S8 IR 1 e ) R
B s 53 BT R S AR5 D A7) T R 0 ) P e IR R B
RBLIFEA S Pricik B2 sgma R i R g0,
110 7% B Hd AT Ak . AT 5T T IE 32 S 3 AR
AR B AR A o B Bk AR YRR B R g T A
WCPUARRIRE . ZRRH (& 2), FEAREEM
P2 ok, TEREAR SN 10~50 L 2 8], B
HREARENRE, EYRILHERE. AN Ehsd
EHEN 0.15~0.25 me/L TGN, BEE N iEfs
W PE R, SRt/ NEER S . YRR E N
0.20 g/L B, f5Elhim, FE&EMERIRER S
0.30 g/L, fERELLIZWTRRAC, fFBTRE. [F8
ARG SEERENMRERGSEZ, 1
WP IR WG RS . FEARRIEME LR, R
FEAAE 50 5 AR (B 5 6 B 1) R 6AE) 1Y
FIFFREBEER R, R AR Ik 2 0T VA FE AL Iy 2 5 1)
/N, TR R R R R . TEREAR RN
50 pL. WAER TAEMIREE N 0.20 g/L. FYREREDT
WFR ) TAEBIREE N 0.25 mg/L 44,
TE RGN T BARET R, MESS R <0.4 ng/mL,
52 HARFI 7 AR ERE TAT #6008 7] & i ks R
(LoD<0.4 ng/mL) #1*4, DHEA 485 mrf A
AT BE BEPUAA IR .

25 6 G 88 43 T (R Bl 2 B SR P AR e B
PR PO S I f 5% 75 B TR) S R e e, i 5
R R = R P DA = L i o o E O 7 |
HEKEE — AR 0 B S SIS ], ARAE AR A
SEHHELEEEZER (P>0.05), LFFEREHN
5 min-5 min B, AR LG S HLI T KL
L, B RN ) o] DASE A e &, PR T ok
B B 1824 5 min-5 min.

A5 AR 35 B HISCL 5000 & F 7 6 A% v
AT EAEINR, 4 SEILE 1S B ARE H 221
r 4 0.999, ARG A AR 38 BN 1 M e b



80 £

Hi VN 2023 4F

WFE 4 Pizn, LoB<0.20 ng/mL, fHIR LoD<
0.40 ng/mL, RXF7E 0.40~120 ng/mL N £ PEAH
KZHCN 0.998. X Wi 2245 7% 3£ B HISCL 5000
(R HERA FEREAS 1A L HEAT I 5E , A 22 43 30l M
—2.8%~3.5% Fl —7.3%~—0.1%, 71K HE
FEAE £8% MG, W 2IKER, AR
FIBEATIG IR HE X SE A JT I %

KA TT A A A #R L) TAT o Pk
FIERT 249 FIIGRFEAFAT IR, K AT T8 A
M &8 5 5 7% 55 BE S Lm0 AT A0 50 1 4 4T
r=0.993, KYIARKNE AL ES 0 1)
WEA =M R 4. 234 Bland-Altman 4ttt 704t
(Bl 4(b)), NG HTH 249 BilkEAd, H
12 BB T MH +£1.96SD, B 95.2% [IFEA
MR 2 F Lot w2260 T — B SRR A, WA
5 A AR 52 S LA A I & SR — 3

Prs . ik, B SIERZO R AR SMS
W AR Lo BE &R, UM R o R R S S
A2 WG B AR A E A . FRE M2
T 3751 ) O A A 1, 2020 4E 3 1R
B ELBEE 90% Y . AR EURE— BT, Krdhh
] AR A B R R R AR RS o e Ak, FRELA
FIZ A H ™ 5, By OR B IR S5 T 1) s
H a8k, Aoz W) o B F= ok B A B R =
JTRCAR, ARTHEmRERE. AR RN
TAT HifA LA K TAT A5 A= s 55 i [ =4k

HEWBLE [ A

5 HZiS5RE

KRWFFCHENL T TAT A5 R G o Ak il 77
%, 5E A MR (0.20 mg/mL) ATk 11
(0.31 mg/mL) FIFEARB AL XM . AGEZS
FEAR TR H A5 75 AR 35 BE A TAT #6038 75 & i 0 i A4
TR (r>0.95), (ERBUE. WEMBE. K%
FIVRR S 11 7 T R IV, AR KB ] DA A7 AR
5 /E TAT Faill a7 & i 2 4R

H AT, TAT il 3= 27 % T B i i Rl
FEARRBO MG IR N 2K o B o0y 2Rt
PAJe ICU (1) 535 75 Z3EAT TAT ki, DLKI
Wt B BB IR A o S TAT 377 & T DA R4
ARSI B R 55 R, DU AT 5 B [ A= el W 2 2
(T, N HCE DT BN A)  RSR T LUK 42
MAEAS T TAT A AT FTAT R AL

2 Z X Wk

[1] Deguchi K, Noguchi M, Yuwasaki E, et al.
Dynamic fluctuations in blood of thrombin/
antithrombin III complex (TAT) [J]. American
Journal of Hematology, 1991, 38(2): 86-89.

(21  AMEE, EEA, RIE, & @2 E B -o2-21 4
T 410 1) 71 R 10 I - J70 6 1T Pl A2 S D B A ).

x4 AT SHREZRAFAERELL ST

Table 4 Comparison of the performance of Sysmex with our study
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AR 0.4~120 ng/mL 0.4~120 ng/mL
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