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i, FFVAT I F—ERIEEREEL Tk bO
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BEFBRCIS\V T BB ZEL, 1%, 2%
&< otz GOT FBHDOMEDAKRT, K
2RO BT RI-LEBAHE &0, EHEDITIA Babson
BrEHL, £ HEL fomiE GOT FHEoNEE
YT LENT AR, T, v, =, Xa2T
DWTHIERFLEHL, ZhboB¥cit@EL Tt
AcgsmiE GOT FEUNEELBILOTE S
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ERHL B, 1%, TE, vV, U=, X
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FEBRIITFRFh 5 A Avic. ¥ GOT Fio
EERpuEC, 1% 30, 7% 30, v 31, o=
30, k= 8HFENLRFERAL .
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3K), a-ketoglutarate (R1¥#ti#K), polyvinylpyrrolidone
(PVP) 5 F & 40, 000 (¥H1b23KMR), ethylendiamine
tetraacetic acid-2Na salt (EDTA) (EH(bHEES),
Fast violet B salt (Sigma), oxaloacetate (Sigma) ¢
B%.

3. AEELRAERER

L-aspartate+ a-ketoglutarate
~—oxaloacetate+glutarate

Fast violet 35 l
530nm TEETE

TEEDRIE B FE (Y, Babson-Shapiro® &0 FZE D
GOT KIED#ERER L 7= oxaloacetate % Fast violet
BT diazo 1L, Y45t (Hitachi 101 %)) %
VT 530nm DFRIC L b HEERL .

4. IHhTVREHK Km OEH)

BERTEVERIIR X D B SUSHEE (V: velocity) &%
HIEE (S: Substrate) O {H% BT,
Burk ORIKEOCHE ST, FEEED Michaelis-cons-
tant (Km) % B M1 #-. a-ketoglutarate (U F a-KG),
L-aspartate (AT L-Asp) ODjEEEE DR ARIGE
E (Vmax) % Fig 11~20 I b Rdf-.

5. EBRGORE

2EOEECKTS $ #= ) AEK, MmiEs pH
BFE FCRE RICHEROREE Y B LT
Ry, TH, v, v, xBTS AERDOEGL
AR REL fo.

6. REEDRE

KB X 0 180 h - BHEC O T FSE, SR
%=, EEEFRZE, HBGRE EBERFBER, EBHEEYR
DT NEE T8 - 1.

£ B R &
1. BREMEMhR

a-KG, L-Asp WEHE D £ BE 35 RUSHEE DB
tR%, Michaelis-Menten iz \C ¥R , B¥FIEME LR
ELUTERIL 7.

1= (Fig. 1, 2), 7% (Fig. 3, 4), wy (Fig. 5,
6), v= (Fig. 7, 8), %= (Fig. 9, 10) 23\~ i
EHCHTHEREEBBITIITIHEL T . 370
b a-KG w35 KIGHA T g & fih3, 1 =
Tit 0.7TmM~1.6mM, 7 #-ti3 0.15mM~.0.5mM,
7 o Tl 0.3mM~0.75mM, W =i 0.3mM~.0.7
mM, F 2T 0.2mM~1.0mM DGy /£ 4
FEZRL I MOBETIL, 1 24K XBEDRN

Lineweaver-
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Fig. 1. Variation in rate of dog GOT reaction with
change in a-ketoglutarate concentration.
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Fig. 2. Variation in rate of dog GOT reaction with
change in L-aspartate concentration.
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Fig. 3. Variation in rate of pig GOT reaction with
change in a-ketoglutarate concentration.
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Fig. 4. Variation in rate of pig GOT reaction with
change in L-aspartate concentration.
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Fig. 5. variation in rate of cattle GOT reaction with
change in a-ketoglutarate concentration.

0.3
Zo2
1]
=
kS
- e
g —
%01 //

R
1]
10 20 30 40 50 mM

L-aspartate concentration

Fig. 6. Variation in rate of cattle GOT reaction with
change in L-aspartate concentration.
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Fig. 7. Variation in rate of horse GOT reatcion with
change in a-ketoglutarate concentration.

s CigIEF GOT mEik b #mL fohd, 4 2T
20mM Ll ke ie b EEEMUETT 5 EANRED LR
$=. —75 L-Asp &A% BUSEAIL Michaelis-Menten
A HEN 5 W OEE MR L LTRS hic.
2. Lineweaver-Burk I(C&% Km, Vmax {§.
(Fig. 11~20)
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Fig. 8. Variation in rate of horse GOT reaction with
change in L-aspartate concentration.
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Fig. 9. Variation in rate of cat GOT reaction with
change in a-ketoglutarate concentration.
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Fig. 10. Variation in rate of cat GOT reaction with
change in L-aspartate concentration.

£ Km, Vmax {fix Table 1. wiRTLh
kB Thbb7 & vY, v, F2TXL-Asp
® Km Ik b a-KG © Km HpVphEInic®d a-KG 1=
LT ERES, — 1 R TIESY L-Asp 1K
B ERMEL < oD i, Vmax (377D L-Asp
R A ELMLOBB Y D R EL, —HTEZD a-KG
T35 Vmax pHEOBM L H bEb T,

3. TE&RGOME (Fig. 21)
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Table 1. Km values and Vmax values for GOT of domestic animals in two kinds of substrates.

L-aspartate a-ketoglutarate
substrate species
Km (mM) Vmax(10-?2mM) Km (mM) Vmax(10->mM)
Dog 1.11' 4+0.19? 8.7* 1.25" 4-0. 172 35. 1!
Pig 1.72 +0.13 10.9 1.41 +0.12 94.3
Cattle 2.64 +0.25 14.8 0.91 #+0.07 46.3
Horse 4.41 +0.35 45.5 0.87 +0.14 37.9
Cat 1.78 +0.05 17.2 1.37 +0.06 51.3
Km: Michaelis constant
Vmax: Maximum velosity
1: Mean 2: Standard beviation
(X10)
(x10) 10
10
1
Vi
L
Vi
5
5
-
Km
L l
Km S : a-ketoglutarate 2 4 6 8 mM
Vi: initial steady-state velocity —é—
. a- 2 4 6 8 mM . . .
S f’,kfmg]"ta:afe . a0 Fig. 13. Lineweaver-Burk’s plot of pig GOT for a-
Vi: initial steady-state velocity S ketoglutarate.
Fig. 11. Lineweaver-Burk’s plot of dog GOT for
a-ketoglutarate
(x10) / (X10)
10
1
A9
5
-
Km N
S : L-aspartate 2 8 mM S : L-aspartate 1 2 4 6 8 mM
Vi: initial steady-state velocity % Vi: initial steady-state velocity é

Fig. 12. Lineweaver-Burk’s plot of dog GOT for L-
aspartate.

(1) EEBRE & Mm% B OBRICOWTORN

Km, Vmax {f% % #&L, BERIESC HE T BEL
% 5 EOBMITRD, L-Asp. a-KG. DlfEs %+
RERKRD 5 B0

a. (4mM, 1.2mM)

¢ (20mM, 5mM)

e. (200mM, 15mM)

Elile. ILREZEDKAY 0.1% Y v BBEKICE

b. (8mM, 2.5mM)
d. (250mM, 20mM)

Fig. 14. Lineweaver-Burk’s plot of pig GOT for
L-aspartate.

L, ILILBNLT PVP % 1%, #4- EDTA
% 0-1% DEECMZ - BRETEL, “hboDs5
ROEACEXBYWOMESY 0.2ml FmL <, GOT i
BEREL . FORKEY Fig 21 Rl GOT
EHEREBUIVTh O R OBER I 3o\ T 3 B
BY HFENCEER 30~70% DOEENCEE T\
DHEY CRIED LB THHE LR AR LI-BD,

a OEHTRZ OREILIZTHEDOTHTClou &
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Fig. 15. Lineweaver-Burk’s plot of cattle GOT for
a-ketoglutarate.
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Fig. 16. Lineweaver-Burk’s plot of cattle GOT for
L-aspartate.
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Fig. 17. Lineweaver-Burk’s plot of horse GOT for
a-ketoglutarate.

EZzxbhb. LI EOBWTHINET OFECTE
3 bede @OWTHELLHE, e XD
ﬁ%fﬁ?‘:bfb\%ﬁf‘&iﬁ*'@ﬁﬁ'@%%-

ke =omEY T D 0.05 0.1, 0.15
0.2ml % FIROBETH - -ilE (L-Asp 200mM, a-
KG 15mM) OEBEHCHEMLIzE T HBRRIGER
TEEEGEREEO . (Fig 22) THIIE
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!
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Fig. 18. Lineweaver-Burk’s plot of horse GOT for
L-aspartate.
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Fig. 19. Lineweaver-Burk’s plot of cat GOT for
a-ketoglutarate.
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S

Fig. 20. Lineweaver-Burk’s plot of cat GOT for
L-aspartate.

& —B LoD CHEEE b mEmEE 0.2ml 2L
7o

(2) #%& pH 0% (Fig. 23)

«-KG 15mM, L-Asp 200mM OEHESED pH %
6.8~9.4 RV FARL, FhHOEHEETA R, 7 &,
vy, v, xaom§ 0.2ml ¥z, GOT HEk
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b (a-KG: 25mM L-Asp: &mM ) Fig. 23. Variation of GOT activities with pH.
c:(a-KG: 5mM L-Asp: 20mM)

d: (e-KG: 20mM L-Asp : 200mM )

¢:(a-KG: 15mM L-Asp : 200mM )

Fig. 21. Relationship between substrate mixtures and
transmittance of GOT activity in domestic

animals.
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Fig. 22. Correlation between GOT activities and
amounts of horse serum.

MEL I ZORE, pH EOR & I IELEDH
mhRBRI. UL 75 71RTk 51c pH 8.0 ¢
EBMIBL THTHEEMED Bt st L, pH 8.8
ZHRELTZhL ED pH Tt S o #imt s
bhiel7eB7=%, pH 8.0 ##HL 1-.

(3) EEBOEKEDOKRT (Fig. 24)

HE¥E L To Fast violet BROBHBE % 1%

-
(=}

60
"dog
pig

cattle

Transmittance

20

L horse

25 5 mg/ml
concentration of Fast Violet B

Fig. 24. Effect of Fast Violet B on GOT reaction

T, RERBEYE 2 TRIGXE, BEELHIEL
o KR Fig 24 WiRL 7o X 510, et
EIHERE 30~70% OBWPECEF DD 5mg/ml
THDIc, COBNBEEEL R

(4) RIGRE O#Er (Fig. 25)

a-KG 15mM, L-Asp 200mM #&%, pH 8.0 105
BLUACEERT, KB%WOMmE 0.2ml %@L R
IGRE DT 5 EE OB LA BRI L. BRI
19°C, 25°C, 37°C, 45°C, 60°C L@ L 7= #EHit
Fig 25 WRL X 51, 45°C ¥ Ti3RE 1°C L&
5 LIRMEED 6.4% WINPT B ONED Bt L
DL 60°C TIRBECHIRINE, B\ TLBY A4 U, &
HAETOEMI RO R, SR LT B BR
30~70% D EE DD EBWC RO
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Fig. 25. Correlation between GOT activities and
incubation temperature in cattle.

#HTFTIX 30~40°C 2B HEEE 2 L b, TOId,
BHELR T & HERL T 37°C AL

(5) Rt ibEDLEEN

Rk e LT, HEK?, =5 /-2, IN
WM, BRERRY EoBENDD, FRAHV
THELIYN Wb EA LEN D STl
BLGECEGKYFERLL. L L RIGEERDOR
FEICTHhOBERY BT HED XKLL K
IS 1 BRI EN S 12% ERLC. &
DOl dRIGE EREABITITE AT ECAET ST
ENRBEELL

4. Bpfpmik GOT Et¢DRE%: (Babson FAE)

FEROEBRER» S ZBMOZREEHNTE O LTS
D, FOEHEH% Babson FHRICHAL TEEBR
BIVEBEYROL SICHRBRL .

(1) ZEBE

K,HPO, 6.70g, KH,PO, 0.20g, a-KG 0.4383g,

L-Asp. 5.324g, PVP 2.0g, EDTA 0.2g

ThOERRBKCHENIL T 200ml L1, pH % 8.0
CHRELICLDOYEERRET5.

(2) ¥’

Z®K 100ml = Fast violet B salt % 0.5g %%
LCRERLETS.

5. Babson 3rRE(C & Z2MhmK GOT F4Ml

EELDERL - Babson REBEOEBEELHT, Al
EHEX Babson JFEpic#HLIL (Table 2), 1 = 30,
& 30, v 31, v= 30, *28 FFAWTME

Table 2. Procedure for assay.

Substrate iml
preincubate at 37°C

Serum 0.2ml
20min at 37°C

BMTD solution 1ml
10min at 37°C

Distilled water 10ml

Read the absorbance at 530nm

Table 3. Serum GOT activities in domestic animals.
(Modified Babson’s method)

Species  No. X SD M
testested

Dog 30 43.8 4.18 39.6~ 48.0

Pig 30 52.6 11.44 41.2~ 64.0

Cattle 31 60.7 11.88 48.8~ 72.6

Horse 30 172.9 30.47 142. 4~203. 4

Cat 8 37.8 4.6 33.2~42.4

X: mean value
SD: standard deviation
M: X+SD

GOT EMZREL 2. FDFGH% Table 3 1TRL
foo Thebby ~OMBEEES R DHL, * 2238
BEL AR, TX, v OMCESENT.

6. BE¥EHTH D Karmen 3 L EH S D\ 1z Bab-
son BRREE DB 4 ik B 1 7 < iE % FEE
A THIE LU AR S X O ER HRR 2 Rdie
2% (Fig. 26), HHBAREUL 0.87 THEDMBNCHD
HE\HEBE 4 fRA BT,

300

2.
g E 250
w8
52
2 & 200
3 @ Y= 0.7X+90.7
% r =087
= 150,
3 n=24
=3
150 200 250 300 Karmen unit

UV method

Fig. 26. Correlation and reguression between the
modified Babson’s method and the UV
method in horse GOT.

7. BAEINW T\ 5 R-F 5 L &5 0 f\ 7z Babson
HREL DB A RER DDA X, T &, v, ¥
=, Fa2MERXFARCHGETHEL, HEERS X
VERABRA R KD (Fig 27~31) £hXthiE
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=
S Y= 116X+9.7
2/
m 50 r = 0.89
-
L
& n=19
2
=
50 100 Karmen unit

Reitman-Frankel method
Fig. 27. Correlation and regression between the
modified Babson’s and the Reitman
Frankel-method in dog GOT.

100 Y = 0.32X+22.57
g T =089
=
b n=17
-~
o
m

23
=3

Modified Babson's method

50 100
Reitman-Frankel method

Karmen unit

Fig. 28. Correlation and regression between the
modified Babson’s and the Reitman-Frankel
method in pig GOT.

s~
Qo
s
g5
o 8§
g2
G
£m Y= 08X+0.31
@ 50
3 =094
ig n=15
=

Karmen unit

50 100
Reitman-Frankel method

Fig. 29. Correlation and regression between the
modified Babson’s and the Reitman-Frankel
method in cattle GOT.

FEBA 4 (RASERD B .
8. AMEEDOHREE LA D%, FA—D7 £
BrRI0EIREL THEL &R, THER CV) 1

2.43% THole-

% ®

HERECRD X SHEHAENS R-F T34 L
7= oxaloacetate r72iHCicl, HEHED a-KG L2

» §
52
£
é = Y= 078X+162
3 r=084
% 100 n=12
s

100 500
Reitman-Frankel method

Karmen unit

Fig. 30. Correlation and regression between the
modified Babson’s and the Reitman-Frankel
method in horse GOT.

2
s x
S

=
-]
5.2
] .
£m@ Y= 1.34X+0.7
o 50
b 7 =083
3 n=12
=

50 100 Karmen unit

Reitman-Frankel method

Fig. 31. Correlation and regression between the
modified Babson’s and the Reitman-Frankel
method in cat GOT.

BT DREEAREY TN BT B EATEL.
Z D= DRI\ BERIENE TR RIG 23582 Tidig
<, EHEMEERERZERTE VWLV S B ET
%. —J, Babson ¥t % diazonium FEIKTIT a-
KG L1zl A ERIE LI\ o, B\ CEEEBEOMFH
LATREE 70 5.

—icAEBEEY Km EHD 2 5Ll Bic U i\ & BEE
BCATHEABOTRIET B &b bh5, Bab-
son T ERDTE L, HERECHKY 5 T
DTy, RIBEFERIATZL HEHCRETH EMNTE
Do ZONDBEMMETSHFRETICAETESD &
WO EFH D, EBNT Babson ¥in R-F ph b
L&D T, 237 @B ThER AR
METE, FHIY R-FEIDVFZL,TWBELT
[V

EBERCOWTUL, FEONEEL 12 Km Ep 5
R-F 3 X U Babson Fik3tic &iEt AR R 8h
HomE GOT FUOREC K - TIREEEN TR
Ly, SODOZ EMFERRIGICEIT S rate limiting & 7
BT ENEZ bt d Babson BfB LI BTIL
EEBEYHEMLT.. EE5OLOELRL 1 Babson R
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HBEBERETHSD Karmen s X OB § %K #d
h5 R-F L ofichiz b B« F25 b, IF
MW\~ T Karmen ¥, R-F 3L mged s Qg
THBHT ENEDL R

¥/c Babson RIS IEHIT, Mah Db W
NHEEROREHICRIF T I §6, THECILE
DRIGEEBOE TIXRRORKM A I TS &\
250 LU RIGEIESAIE Y REC T 2
BN X EB BB B ORI &b, BEATILE
HREIILD FEREO TS L, BEBEOLI VLD
T B I DI RICEE L B ORI EBIER HANCFT 5 =
LB BETHD. ¥LFEOREFERR R-F &
O 5 CEREER RFLEDTHMLE L0, 4
BEEERIC ST 2BWOBK RECHBATE 540
LEZ 5.

= #

Babson #ic X 2% EDMmiE GOT REH:A st L
TR, M GOT FBHFHES: (EREERR) &
ROHMBINES e,

1. ZBWD L-aspartate [=%f3-% Km (A=Y R
EBH) & Vmax (BARIGEE) RFHhFh A 2T
1.11mM % 0.087mM, 72T 1.72mM ¢ 0.109mM
VYT 2.64mM L 0.148mM, =T 4.41mM
0.455mM, * 2T 1.78mM } 0.172mM 3% o -

2. BB a-ketoglutarate |2 %42 Km & Vmax
RZThEh( 2T 1.25mM & 0.351mM, - % 1.41
mM L 0.943mM, o 0.91mM & 0.463mM, =
=T 0.87mM & 0.379mM, 3 =2¢ 1.37mM & 0.513
mM TSt

3. FEELDERL /- Babson S & 2 BiD
& GOT FHDOEHMEIL, 12 (n=30) 39.6~
48.0, 7' % (n=30) 41.2~64.0, v (n=31) 48.8
=72.6, 7= (n==30) 142.4~203.4,
33.2~42.4 unit/l ‘TH 5 1-.

4. A Babson 2ffp:l Karmen BRI R-F &
X D BEEDIICIL, A3/ b3\ HEBE « FriiE 5k

*2 (n=8)

fo FLAREK X HMEHECIE, BIFAERMECV=
2.43%) H@WDdHRAT.
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Summary

1. Amount of substrate and pH in the reactive solution, serum volume, incubation temperature, amount of
dye in solution and stability of stop solution were examined to perform an accurate measurement of serum GOT
activities, using Babson’s method, a method shorter in reaction time and more sensitive, than other method.

2. Michaelis constant and maximum velocity (Vmax) of L-aspartate to the variable animal’s sera were 1,11 .
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mM, 0.087mM in dogs; 1.72mM, 0. 109mM in pigs; 2.64mM, 0.148mM in cattles; 4.41mM, 0.455mM in horses;
1.78mM, 0.172mM in cats, respectively.

3. Michaelis constant and maximum velocity of a-ketoglutarate for the variable animals’ sera were 1.25mM,
0.351mM in dogs; 1.41mM 0.943mM in pigs; 0.91mM, 0.463mM in cattles; 0.87mM, 0.379mM in horses: 1.37
mM, 0.513mM in cats, respectively.

4. Normal serum-GOT activities (Babson U/l) by the determination of author’s modified Babson’s method
were 39.6—48.0 in dogs; 41.2—64.0 in pigs; 48.8—72.6 in cattles; 142.4—203.4 in horses; 32.2—42.4 in cats,
respectively.

5. The correlation coefficients between the author’s modified Babson’s method and the Reitman-Frankel me-
thod were 0.89 in dogs; 0.89 in pigs; 0.94 in cattles; 0.84 in horses and 0.83 in cats, respectively.



