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Abstract

Background: At present, colorimetry was used to determine the activity of serum ALT. However, in
this classical measurement scheme, we should add the same volume of ALT substrate solution to
the control group as the experimental group after we add chromogenic agent. The serum ALT
added before has not been inactivated, which means it may still have enzyme activity and catalyze
additional transamination with substrate solution at the same time, resulting in the distortion of
the negative control. Objective: To explore and understand the principle and process of the clas-
sical experiment for the determination of ALT activity and optimize the original experimental
scheme. Methods: We operated the classical scheme, and found that the inactivation of transami-
nase in the control tubes in time might cause the distortion of negative control. The improved
scheme was set up to verify this conjecture, where the test tubes in the experimental group and
the control group were both divided into inactivated tubes and non-inactivated tubes respectively.
We operated the improved scheme in accordance with steps of the classical scheme and compared
the results between the two schemes. Results: The inactivation has a significant effect on the opti-
cal density of the control tubes, but not on that of the experiment tubes. That is, the optical density
of the inactivated control tubes was significantly lower than that of the uninactivated control
tubes in the original scheme, and the optical density of the inactivated experimental tubes was
almost the same as that of the uninactivated experimental tubes in the original scheme. Conclu-
sion: The classical experiment did not inactivate the existing ALT before the color reaction, which
led to the continuous transamination so that the negative control could not be formed between the
control group and experimental group. All test tubes in the original experiment should be un-
iformly processed at high temperature before the color reaction so as to inactivate the serum ALT
in time.
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1. 53|

N AP A S EEZMER. ey A om T4y, EFEEhSEEM. & - HER
B (glu-tamic pyruvic acid transaminase, GPT) X PR P4 2z 2 £ Z B (alanin transaminase, ALT)7EJHIE4H A &
B, HRAEFERRR, - SBUFMRZ R, el RN, 51 MEHEZ MG ALT)HT
e PR E B2 PR B/ I A2 (1 B 248 hn 2 —, BRI st s O o 715 52 B4 75
W B S YA ALT B3P T LA R B A D& 55 12 Wi AN s W 0 (K ¥ bk 2 — (1]« Fig 7 < B 98 < B9
JEAEAG . REB IR, R KE . B2 RS )55 G v REEUE ALT Ami[2]-[7]. ALT B, &
AR A0 Bk 2, JRYT RRIRMEL8] [9]. . ALT (Bl AR AR R4 55 2 I th 2 A =1 2 i) 4 5 2 X [10]
FEAERERE B AR, A 32 RO T R R I A A RN A AT [14] [12] [13] [14] [15]s Tt SRAL MR
SR ML 0 MR ALT U 3= B2y 1 ORI 52 i3 R ML) i (22 4, 4% 52 5G9 [16] [17] [18] [19].
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HAT, N7 TAENE ME RS - W ERE SRR RS W R = S, B MES - WS
D E SR BT 7325, B E TN LR AN o R BN, £ 37°C, pH7.4 44FF, -7
A AR A BN R FI A 2, TR A R 2,4- ORISR R B G, A B AT R R A 2
g FAERINVEVE MR BERLL G, E 520 nm AbA B ORRHE GRS, IR 5 I E R A2 B e H .
L vkl e HoOR % R, SRR B (bR e AR IS R LU, RO R4y - TR g 1t . AT i
ED - WEREEEEMERALE X R = MELE pH 7.4, 37TCHRAM T 5IEYIEH 30 485, B4
B 2.5 pg I EAER A — N4y - N B S P S 0r, 75 0 BB Ve S AL IE 5 (H 0 2~40 Ulmlo ACSESS fir FH 2
WA BEEERAL/mI = [ €% 0.D — XA O.D)/Fr#EE 0.D] x 50 x 0.5 x 1/2.5 x 1/0.1 [1]. {HZ
WEEFIBT s, A ARAE J SR 00 ) & 1ok 78 v S B0 D IR AN A AT BBAEAE AN A B2 Ak, RIS T DR UIE I 2H A6 R
M AR EME—, FETAEYIMANR ORI E, Zad A b B S I & 20 55 & 1 45 4 5 2 B D«
M 26 BIIN BRI 5 AT KOG AR B, Ui v REAK IH LA BV M, IR 5 IRMIBUR A BN s R I
FH UG TT B S B0 IR TVE S M e T B R IR, Fr S 8dE o sibrd L, AREEERAARIBH, ®&
SO SCUG 25 R AERTE . DRI, ARSOW R BUSI HEAT 0, BTk B I SO T &, DA IR 5 S
AR DL B B R R A B, DARR iy e 2 S B 5 4 R A v 1 o

2. RSB RHHETR
2.1. HR5RH

(1) 50 pg/ml Fy vk 75 i B2V - VHEBf PR B 7R A 924 6.25 mg, ¥ T+ 0.05 mol/L B2 100 ml 1, FH Al fc .

(2) 0.1 mol/L R £k 22 i - FREUBERR L 41 13.97 g MIBEER ST 2.69 g InZ&IH /KA R, SE ¥ S 1000
ml.

(3) 4 - THHE S BRI - FREX o IR % 29.2 mg, 2% 1.78 g, /1§ 0.1 mol/L NaOH % % pH 7.4.
55 R IR B 22 UM BE 22 100 mle UKFETRAT -

(4) 0.02% 2,4- —fi5E 2. FH 1 mol/L HCI Bl .

(5) 0.4 mol/L NaOH.,

(6) IHMIEFEN, .
2.2. 7&%4

(1) TERKIH .

(2) I AR,

(3) MR, E.

(4) THEIFEAS
23. XWAHR

TR 732, s 1~7 5. H 1, 2 SEERIEE; 35EETAE;: 4. 5 SEENEE
(QRESK); 6. 7 FEEMNRE, %58 1 PP BRIATHRAE.

(2) Sty %:

TEJRSEI0 7 AL b, BT R E 4 X, 5 8. 9 SEEXIEXIRE, 10, 11 SEE
KIEME S Q2 KEH). EJESei bR EEaL b, 37°CARIE 10 min, #R)5 8~11 4 100°C{#IE 15 min, &
TR HRE AN A R B M R L OB BRI T ERE
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Table 1. Thevolum of each solution added to each test tube and the sequence of steps
# 1 SREPMAESBRNAERENSBIGF

TS
WA (ml)
1 2 3 4 5 6 7 8 9 10 11
KK 0.5 05 1.0 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
BRERERYER — — — 05 0.5 — — — — 05 0.5
i — — — 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
SR IR )R ST, 37°CHERRLRIE 30 min
100°C K%, 15 min
2,4- S EESR Bk 0.5 05 05 05 05 0.5 0.5 05 05 0.5 05
T A R 0.5 05 — — — — — — — _ _
BREE R — — — — — 05 05 05 05 — —
0.4mol/L NaOH 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
HiRFE 10 min
B BEAS I 520 nm KA

TE: A @I R K525, 8~9 N RIE X IR, 10~11 NRIEHME R . 45 - PIHE S BE P Az /ml = [(5E % 0.D — XA 0.D)/
br#ERF 0.D] x 50 x 0.5 x 1/2.5 x 1/0.1 [1].

3. B/RE S
31 EXRAREGR

MRS T, MRS . a8 WEEFAXTRET OD AR 2, HANXTHEM ALT HIHEE
4 547 /ml = [(0.323 + 0.324) + 2 — (0.198 + 0.205) + 2]/[(0.393 + 0.427) + 2] x 50 x 0.5 x 1/2.5 x 1/0.1 = 29.8
U/ml.

Table 2. The optical density
T2 OABEHE

i=8s) 1 2 3 4 5 6 7 8 9 10 11

#{E(0.D) 0.415 0.437 0.000 0.323 0.324 0.204 0.206 0.045 0.066 0.343 0.380

3.2. T REGR

IRSEI T %, WASFRAEE . S MDEE KIS 5 JEK0E) R BE (K35 5 4EK0%) 1) OD 18 I %
2, Xf ALT BEiGEEAT1HE

I A A0 A (R B HE AT =L (100°C) K = ALT HIBVE M 547 /ml = [(0.343 + 0.38) + 2 — (0.045 +
0.066) = 2]/[(0.415 + 0.437) + 2] x 50 x 0.5 x 1/2.5 x 1/0.1 = 71.8 U/ml.

FUG R T mR(100°C) K& . ALT IRIBEE P B A7 /ml = [(0.324 + 0.323) + 2 — (0.045 + 0.066) +
2]/[(0.415 +0.437) + 2] x 50 x 0.5 x 1/2.5 x 1/0.1 = 63.3 U/ml.

3.3. Xt
(1) 37°CHERALRER 30 min JERE(100°C) R GRS XX R E OD ERE M.
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TESG I SREe R, 6. 7. 8 F1 9 SENIRAE, 6 5 7 SEINESRIESLI R, 8 5M9 58
75 37°CHERA PRI 30 min J&5, £ 100°C miRALEE, KigMigH ALT MBS . W0 2,4- B 2R A TN
HRBRYTE, RE 6. 7. 8 f19 5K OD fH, 4RI 2. LG REMH, 6 F17 58K OD
{E°F#424 0.205, 8 f119 545K OD {E°F#°4 0.055, 4T 6 1 7 S OD (T ¥I{H I 26.8%, Z&E /I
T 6 F1 7 51 OD EH-PIME. I 37°CHERLRIE 30 min J&, J&7iHET 100°C /& i Ab BT 22 1)
OD fEZMIARR, WULEBATRIN 2,4- BRI AN N L MG IR, 6 AN 7 5 8 AR S N — BELEJEAT
Z

(2) 37 CHERRARER 30 min JEHE(100°C) K 5 5 HExHl & & OD E KM

EE SR, 4, 5. 10 M1 11 S RNER, 4 55 SEKNESRIESLR TS, 10 SA111
SR 3T CHER LRI 30 min J5, £ 100°C iRl AR B, KIS MG ALT FIEGRETE IR0 2,4- ARk
SYRIMGE 4. 5. 10 A1 11 SR OD fH, 455 W4 2. LIRS KM, 4 F15 5S4 OD 1571 0.324,
10 F1 11 S MM e P 0.36, AR F. UL 37 CHERLRIR 30 min J&5, 2&ERT 1007C &iE
AL FEFHI 32 ¥ OD B FEMIAN K

(3) 37 CHERA AR 30 min JE R (100°C) KI5 BETE Xt ALT BEVE MR 2 {8 AR

e HR R S50 (0 e B, el A QTS ALT (RS 14 B4 /ml = [(0.323 + 0.324) + 2 — (0.198 + 0.205)
+2]/[(0.393 + 0.427) + 2] x 50 x 0.5 x 1/2.5 x 1/0.1 = 29.8 U/ml.

2 R Ak i I s BE X ALT B HEAT 5.

W5 RO B RN aE AT =R (L00°C) K& . ALT BB VEPEERAL/mI = [(0.343 + 0.38) + 2 — (0.045 +
0.066) = 2]/[(0.415 + 0.437) + 2] x 50 x 0.5 x 1/2.5 x 1/0.1 = 71.8 U/ml.

FU IR BT MR (100°C) K% ALT FOBESEHE HA7/ml = [(0.324 + 0.323) + 2 — (0.045 + 0.066) =+
2]/[(0.415 + 0.437) + 2] x 50 x 0.5 x 1/2.5 x 1/0.1 = 63.3 U/ml.

43 AR R S0 SR AS B PR S E Y 240.9% 1 212.4%, 351 .

4. ¥1ig

(1) 37°CHERHARIE 30 min J& R (100°C) K 15 BE % R & OD EABR M .

FESCHE T S8, PR SR R B 5 79 SR R R B 2O B B BUE AR ZE 0K, R T R SR KR
SRR R A T R 2 R A, B ERER SRR, R TR TR AR 2,4- TR S
FHEE, DRI ER B R K E 0 B P2 A T 4 22 B AR o 1T =l A 0 R 5 K T R A S 368 2% A AR
[Fl 2 AAE T KER B LE MR AT A E AR AT 7 100°C AL BE, I f545 2 BT NI if 3
R KOS, HEIT 5 800G S0 R B R S AR U B RR T LF- eV AT« AR, AR RE X R B TR
BEAT 100°C )R AL B, IS T AORGSCA B KIS, RS R BRI E R A T RetE . S5 A S B 1S
BT AR RE S R R B KOS, SEAIEIMN R JE MAREA T, R A R TR Z A
B pR, SRR ATIMH T B KM EEE .

(2) 37°CHERAARIE 30 min J& R (100°C) K 5 BEE X H B & OD EAR M .

Xof B S AR IR 5 AN R R S8 A BB A5 SR, R ILGE R MABUE AN K TS E e . 3k
PRI 8 5 K I R AR SR AR A BN R 2 ARTE T AR E N A TE ORI 30 min S xR A AT
T 100°Chn#Aab B, X AR HTIN N B LIS AR A S, 1T 38U SR R LR AN AR ORI
AR . S, ARSI b T 3cE HEHT 100°C IR ACEE, I35 i BB K0E, BE I RN
WARA AR AT REME o BB R 5D 8 1 J5 82 1) 585 R PR e ) PRy sl A Bof 1) Py DA K S o7 38 6 A= ol
TROREWH IR, AR I3 M 58 B e 24 1 06 2 B U S B K T K& e 8, HR Bl B K
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TN R P IR K T AR K R O, X AR SR AN AT, DR B AR I S TR Rl
(17 30 min CRUBETIF] Y, #2052 B [ RSP, e 2R TA) B P RS A 4 K0, B B IR SR
FAHARNBCNE, SEEAERSCH AR . 215 80K 56 % B S KT 38 X0 5 8 1) Ja A
AT RESE S VO BE VA B A7 A — e e 5 o o ), B S N B ) R

(3) 37 CHERALRIE 30 min JERR(100°C) KI5 BETE Xt ALT BEVE MR =2 {8 IR

HHUE R DA, FEESRas A, S B TE NN R 2 5 (0 PR i 1) py DA S LAt B[R] P, SR 7E B
TERR, JBBRE RN, AR T RZ NI MENEE TR, 7558 — RGBSR 4R G
MR R R, BT U B AR 4T, BT AL P AN B A ek N RS , BIEE7E 10 min (1 £ I
ER, WHERA T HE D RN, B REIRS 2,4- 5 ) S S o DR IH 795 /65 TR T 19 2 A i AN AE 30 min
PRRIRAE N BOR M, 78 30 min fRR 5 WA B ZEE, MR A SRS M B4 /ml = [(M52 %8 0.D — X
E O.D)FRUERE 0.D] x 50 x 0.5 x 1/2.5 x 1/0.1, 7 TR AR H A2 W 2 7 AR XS R 1) P B BR A6 i i 22 B A0F
7 HAXAZAET 30 min (O FRIE R P, JRSZIG AN AL 1K — 450, MR e 3. Esadt i 2, KIE xR
R DN 52 R T AR RR S Y AT T KGR EE, RS ARRE, LT AR B AR RO R AR R, TR I
AR, R AE .

5. &g
B FE T R FTARE 37 CHERTRIE 30 min /5 =#R.(100°C) AL HE 15 min, AT Af FR SE U0 HER .
& H

A E K AR FHA K 45(31160394, 1560556), B #RIEE ALK 2 RHFE: B £ 4:(PYZ2018116) ¥ Bl
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