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Study on microtiter plate kinetic method to detection ALT
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Abstract : Objective To investigate the clinical application of ALT detection based on microtiter plate kinetic method in the au-
tomatic enzyme immunoassay system. Methods By beference to the IFCC recommended kinetic method, microtiter plate kinetic
method was established in the automatic enzyme immunoassay system of ALT detection. The linear,intro-batch and inter-batch du-
plicability of the method were evaluated. ALT test results of 823 samples with microtiter plate kinetic method and automatic bio-
chemistry analyzer method were compared. Results Microtiter plate kinetic method had good linearity where ALT activity < 303
U/L,the intra batch and inter batch variation coefficients < 1/5TFEa. The detection results of the clinical samples were correlated
with the biochemical analyzer. Conclusion Microtiter plate kinetic method to detection ALT in the automatic enzyme immunoassay

system is an ideal method for simultaneous detection of ALT and ELISA in large batch samples,which is worth popularizing.

Key words: ALT; microtiter plate kinetic method;
IR R A B 5 A W CALT) K 02 SR 436 it AL A4 AR it = 1
A BER B0 R LAY Uk M AR S A H 2 Y ALT &
Wk 200 E bR R 2B A 4 (IFCO ME K Tl %
M HRETS . AR I T R E L S5 A 4 H B I S
P2 G AT FR 0 I AR A A T — B PR ARG I Ty v CRRORR R R 300D I X
OT R RAE KB ME AT IR . D SR A ALY A
o 0 Ry B ATLAA A ALT 42 ft — b B @ 2800 A J7 i . ROE
W,
1 #MEFZE
L1 —%oR i WINE PR AT TLAE fRfd oo 3 4k iy 823 1)
AR LW AR AS AR o i by 5% L v 8 0 w0 L B4
H RANDOX A+,
1.2 &5 Genesis RSP 150/8 4 [H g #E AL (i &=
Tecan A 7)), FAME 24/20 4 [ 3l i 1 % 5% 53 7 & 48 (i -
Hamilton 24 %), AU2700 4x [ 3l A 46 43 7 A (3 [ DL 58 B 2
A 596 FLACE RN AR (ALt T 25 A R 7D ALT gk
B LR A A BB I O A R DD A o i 3 (36 1 DL 5e

EFE At I, B, BENF R, 2

enzyme linked immunosorbent assay

BNE] LS 66300/0117, 5F 4 :85. 6 U/L), Ji 45 1 %5 [ 3% =
RANDOX, #it & . HN1530/740UN, HN1532/539UE, % % {f .
(384£9).,(133+£27)U/L],

1.3 7k WORERER I ALT. 96 £L ¥ I MR AR . 3045 1
L3 fL, L 2 FLURMEME A 1F .8 1Lz B, ol
BER AR A FL , 5 F Genesis RSP 150/8 4= [ 3h AL A4 51 0
P LV A I3 o AR AR ML 45 40 L350 1A 200 pL, i
7 2 % A FAME 24/20 4 B 8 i S A Mr R 48 I E 5 1K
BEARRR S . T 2 JRR R 50 L Jin A R R SRy g B a5 i o8
Je 3 BT 0 5E K 340 nmy S PR 620 nm, HEH 2
WA EWR K MBS E R K E 1 RERBETF . AT M.
5 1 UM SE BUS U BEAR AR .37 CHEHE 600 s Ja  #E1T 2R 2
TR . S ARG T B4  Excel A R4 HH AR A 46 T 25

1.3.1 4#iR5% B ALT 354 683 U/L(AU2700 4 H 3
A AL A BT 4SO P LT A AR A B AR KB 2/3 B 490 R LT
BERAE 683,455.303.202,135.,90,60,40,27,18,12 U/L f§ 11
BpRAS , B AR 3 Rl ALT £528 .

@il {E#E , E-mail: key_sypu@163. com,



. 2842 - EfrhhEF4F 2016 4F 10 A% 37 4% 208  Int ] Lab Med,October 2016, Vol. 37,No. 20

1.3.2 #EEMRKE RANDOX il i 2 fi, i & 6 f & fE
ML A5 10 B MO 3 3k HE SR AR 20 YR PR K O i
HHE N T B M B KA 1 TR 20 L PEH % 05 1k ik )
S

1.3.3  XtEeiks 823 £ il ¥ A5 A 43 B R PGB SR 3k
AU2700 4 [ 8l 4 16 53 H1 A 4% G A6 I 07 2% 347 K D 43 7 2
P T IR AR S

1.4 SEif2E4b 3 SR SPSS 19. 0 G2 it 5 M k47 5048 43 7
2l SE A LS ALT WS L BLE ALT<C303 U/L
BT R A P ) TR MR I A B M AR 2 R R R
B HLRE 2 FhOT AR I 4 SR A b

2 &% R

2.1 PRI ALT 3GE7E 303 U/L DL F BA BIFRIL .
ALT 5045056 B A 34t 2k Y =0. 003X +0. 005 7,
MERB R =0.998 3, Mt 303 U/L., WG RE A8 1k fh 25 il £%
B ALT &M F m B OC A S A 8. L 1,

1.200
(o]
o]
1.000
800
)
Ep( 6001
*_?E . ¥=0.003%+0.005 7
=
400
200
000
T T T T
0 200.0 400.0 600.0

ALTW/D

&1 PR AR ALT 218

2.2 EEMWRE 2 E IR = Uk R B IEE (CLIA
8 ALT i MR % (TEa) Ky HEE 19 4220 %6, 1 bR 3 2 3=
Rl ALT H#Epy (HER2E 5 2B /NF 4% . /hF 1/5 TEa, W
1,

F1  HEERERNALT EEHRKE

i H ¥iE Frif 2 A5 R
e AR AE 38.02 0.83 2.18
EIALTEGRIE 38. 06 1.24 3.26
AN 133.08 3.39 2.56
e e 5 4 133. 24 5.05 3.79
300.0
250.0
,’,H 200.0 5
b
g 150.0
>
H 10004
¥=0.989X+0. 289
0] Re=0.993
o
{) 5&; 0 |D(r) 0 \5'0 0 ZD'OYO 25{7 0 JUTO.O

HiRE i
2 WREFREZEEEASTECEHILIRE

2.3 XTI 2 By Al 823 Bl LIS AR A A R B R

P AR SCHE A Rt A 7 O Y =0. 989X +0. 289,R* =
0.993, 2 M7 ¥R 823 I Bk 45 SR Bw » K F 40 U/L B
LR AT RN 99.88% . VLRl 2 FiEk 2,

*2 2FATERI ALT & REEB[#(%)]

ALT #1045 5 5 %

Kl g5

<40 U/L  40~80 U/L >80 U/L &t
AL FTAEE 695(84.4)  109(13.2)  19(2.4) 823
MOBE R 696(84.6)  109(13.2)  18(2.2) 823
3 9 it

IFCC A7 i ALT 2 Jy 3 2 B A gk R L-T %
B o ) —RR1E ALT W1 T A2 0 B R A L-25 R N
T 2 75 LR 0 S CLDED B9 4 TR A2 )80 L3002 o [+ I 36 Ji 7
R P Y02 U VS % A% F R (NADHD 3t %01k )l NAD™ , NADH
WO B B R A ALT #9195 Jy &2 1 L. NADH 7E 340 nm
Ak R SR A U ) R RGeS RORT N ALT 35 . %07
TR ELA AR R R R B A T R AR R Tz L (H
DATEEA A L 52K 5 ALT —#:, HBsAg Al HIV %
ELISA T H s 2 ik 1 # 71 7% 5 PR A6 2 9 6 45 551 H 5 R 436 i HL
e A R A S A 5 A S5 LA T S T s (X 5 A ELTSA 45
TEAEAC T AL 5 0 ALT A . A BIF 52t 7 #Y Bop 2 26 1k
A ALT 5 ELISA 0 5T B [ e 577 [ i F) T 42 A 2)
BRI S 2 20 B AR S AL 1 AT A I 90 Il A5 A%, 10 min A 58
I G B BB B 0 22 8 R A () A T S AN ] 4SCAR ) 22
YA Y 517 75 e [ AL

ATFFE O A P e ALT 3% #5 303 U/L UM I AT R
LR A Ry 300 U/L I ALT BA R 4F it oy A
1) FE 52 L 5 G A A T A I 45 2R B P R R TR AR
U PR 25 AT A 25 99. 8800, AHICHBFFTIRGE . AR ALT £
N7 ¥ 22 B LA ¥ PN T R AL P i O 32 31X 2 MO A TR
G 8y B 5 2 o A T3 e X v L A PR 0 77 7 ) i S
L HHTE AR o Al e R BB R R s A A
BF 58 ST K 2 A a0 FE L B S e (2

ASHIT AR T 48 35 AN [ T 3 5 M ) 3 R 1 R AR
JE W6 HE 5 SR 10 min J5 WO BE AR LAY 2 45 R X% 5 ik
TR AT T 205 28 38 W1 5 52 7 I (6] 532 ) A 30 Ay o 52 41 R 4 3
Ml o 75 S Pr B A o o AR X SO 5 L s AR A9 sz oz I 1) 58 4 — 2K
R 0 75 A DAL AR b B B b o i i K. ARBT ST AE
S0 IR A5 46 0T 5 10 min SN I [ g 4t B R 24 300 U/L,
AR 300 U/L {45 SRAG I 2 i 4% 0L 5 75 B¢ o B H R 2 A [
Sl TG I A FR A () A A 2 M N R TT RE AR AR S . R
BAE RA A AR AR P B — 5 B3 X B A A I AR AR 1Y
A6 A 2 PR AY 1B 4

L LTI AR L Y OB 3k B R AR MR LR
ReE AT EE I AR, 5 AR G A o3 M S0 A AP (9 T L . %5
LR 4 A SRR S 2 o0 AT R U ALT 5 ELISA H Al 5l
T s A 00 o B A G AR 48 T 1L T

£ % 3Lk

L1 XU, J8 & doe. & mvmk i Al ALT §i 4 i) JF J i LT
rp [ B 1M 24 Ak . 2015,28(8) :910-911. CTF#E55 2846 1)



+ 2846 -

Bk E ¥

Ze 2016 4 10 A % 37 %% 20 #1 Int J Lab Med,October 2016, Vol. 37,No. 20

WA A RS L b BB Ok B T IR R L Rk
B .

il YR 7 B E A2 T4 IR AR B B i i B SRR AT
REZ M T e LR AR R R AR TP BT T BRI AR OG0 T A
i A ST RE RS 4 i IR ) 20 1 B AR YT LTS PRAL 4R 1 —
4 PR

&% 3k

[1] Parkin DM, Bray F, Ferlay J, et al. Global cancer statis-
tics,2002[ J]. CA Cancer J Clin,2005,55(2) :74-108.

[2] Hammock L, Lewis M, Phillips C,et al. Strong HER-2/
neu protein overexression by immunohistochemistry often
dose not predict Oncogene amplification by fluorescence
in situ hybridization[ J ]. Hum Pathol, 2003,34(8):1043-
1405.

[3] Stella GM,Scabini R, Inghilleri S,et al. EGFR and KRAS
mutational profiling in fresh non-small cell lung cancer
(NSCLC) cells[J]. J Cancer Res Clin Oncol, 2013, 139
(8):1327-1335.

[4] Zhang L,Zhang J,Chen Z,et al. Epidermal growth factor
(EGF) triggers the malignancy of hemangioma cells via
activation of NF-¢B signals[]]. Bio Pha, 2016, 82(82):
133-140.

[5] Stabile LP, Lyker JS, Gubish CT, et al. Combined targe-
ting of the estrogen receptor and the epidermal growth
factor receptor in non-small cell lung cancer shows en-
hanced antiproliferative effects[ J]. Cancer Res, 2005, 65
(4) :1459-1470.

[6] Villalva C,Duranton-Tanneur V, Guilloteau K, et al. EG-
FR,KRAS,BRAF, and HER-2 molecular status in brain
metastases from 77 NSCLC patients [ J |. Cancer Med,
2013,2(3):296-304.

[7] Yang L.LuJG,Tan QH,et al. Value of COX-2 and HER-

2 in judging condition and prognosis in non-small cell lung
cancer patients[ J]. Clin Oncol Cancer Res, 2010, 7 (3);
200-205.

[8] Nechaev IN,Knyazev EN,Krainova NA,et al. Express a-
nalysis of HER-2/neu status in breast cancer biopsy spec-
imens[ J ]. Bull Exp Biol Med,2013,155(4) :522-526.

[9] Albarello L, Pecciarini L, Doglioni C. HER2 testing in
gastric cancer[J]. Adv Anat Pathol,2011,18(1):53-59.

[10] Maeda A,Nakata M, Yasuda K, et al. Influence of vascu-
lar endothelial growth factor single nucleotide polymor-
phisms on non-small cell lung cancer tumor angiogenesis
[J7]. Oncol Rep,2013,29(1) :39-44,

[11] BRAEK =2, W 41 o, 8 == k. 46, 3L IR 4 41 h HER-2,
VEGF F1 Ki67 3 3k Rl IR 2 SCLT . 52 1 e K B 24 2%
#,2015,19(15) : 38-40.

[12] Ilhan N,Gungor H,Gul HF,et al. Expression of endoglin
and vascular endothelial growth factor as prognostic
markers in experimental colorectal cancer[J]. Anticancer
Res,2016,36(8) :3953-3959.

[13] Siregar GA, Halim S, Sitepu VR. Serum TNF-a, IL-8,
VEGF levels in Helicobacter pylori infection and their
association with degree of gastritis[J]. Acta Med In-
dones,2015,47(2) :120-126.

(147 7558, X0 4 3%, m a5 JE /N 4 J e 8 5 v b
VEGF . Ang-2 fill survivin i3k & AH e H0F 78 [T ], 3 M
B 2 B 2F 4k . 2016,39(1) : 23-25.

[15] Brussino L, Culla B, Bucca C, et al. Inflammatory cyto-
kines and VEGF measured in exhaled breath condensate
are correlated with tumor mass in non-small cell lung
cancer[ J |. ] Breath Res,2014,8(2):271-275.

R H 191 :2016-04-22 &8 H #:2016-06-17)

(458 2842 7DD

(2] IR U HE. MR i & P 202 2 ik e 7% g 400 07 1) RCR T
5T ] [ RS 4 PR 2 A k2014, 35(22) - 1877-1878.

[3] 5%, EEBACH 4. 2010~2012 4RI 1 5 A8
NGB I 45 5 A3 A L), ob B B A R Ak
2013,11(6) :867-868.

(4] JEHIE B, Bk, 55, R 1 th A% A 51 HB-
sAg.HBeAg F: G WA I 245 R 4r AT LT, A B2 25 4k
2016,21(3):533-534.

(5] JUts.whe, 4k, 55, Sk ok i T 24k 2 il 40 2% i 28
ALT BBCRPEM ], SC 8 5K B P27, 2014, 32(3) £ 346~
347.

(6] i@ at. 798 IR S A Bl 2 55 00 QR AG I 1 ALT iy L
[0, 16 R % 10 546 36 2003,5(2) : 139-140.

[7] Ceriotti F, Henny J, Queralto J, et al. Common reference
intervals for aspartate aminotransferase ( AST), alanine

aminotransferase(ALT) and gamma-glutamyl transferase

(GGT) in serum:results from an IFCC multicenter study
[J]. Clin Chem Lab Med,2010,48(11):1593-1601.

[8] 4L, £ =, T H. £ EKGKGIRAMELIMI 4 /1. 4t
A NR TR AL, 2015:279-280.

(9T SRR - AR 3L . A8 PG vk R 8 K I il v ALT J7 %
L] TEEY 4 ,2005,27(12) :870-871.

L1070 04 3. 5K . 7Y R R 4 fk i 3 8 0 78 R 4 & ik 1 B
ALT # o ity iz I LT 0. A3 3k B2 2 g 2% 41, 2010, 18(3)
289-290.

(117 2R B, ok 302 5. R A 1 AL A4 A [R) A DU &R 46 %
ALT A0 55 58 He g B 5800 1. o B4 i 2% 5, 2012,25(9)
849-851.

[12] s E iR, £ 27, 55, o R SR A0 ALT 45
LI, e PR % 100 54 3 - 2000, 2(4) - 30-31.

e E H 2 2016-05-11 & 15 H 1] :2016-08-11)





