J Fourth Mil Med Univ 2007 28 13

http //journal. fmmu. edu. cn

1161

10002790 2007 13-1161-03

400016

Reliability of a linear kinetic method in
characterizing the inhibition of L-phen-
ylalanine on rabbit intestinal alkaline
phosphatase
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Abstract AIM To investigate the reliability of a linear kinetic
method based on calibrated specific activities of enzyme at two
medium substrate concentrations in characterizing the inhibition of
rabbit
METHODS Phosphatase reaction was monitored by absorbance
PNPP as substrate.

Michaelis-Menten constant K, and maxi-

L-phenylalanine on intestinal alkaline phosphatase.
at 410 nm using p-Nitrophenyl phosphate
Kinetic parameters

mal reaction rate V,

m

were estimated by this linear kinetic
method at two substrate concentrations above K. Inhibition type
and inhibition constants K, for the change of K, and K;, for the
change of V, respectively were determined by responses of ki-
netic parameters to phenylalanine concentration. RESULTS By
about 70% of K,, and V, decreased

simultaneously in response to the increase of L-phenylalanine con-

double-reciprocal analysis

centration and K, /K, was 2.4 +0.6 n=9 . By this linear ki-
netic method nearly 80% of kinetic parameters showed similar
changes aside from their improved precision. There was no differ-
ence in either inhibition constant between this linear kinetic
method and double-reciprocal analysis. This linear kinetic method
yielded K, /K, of 2.0+0.8 n =10
double-reciprocal analysis. Given variation in K, /K; <2.5 were

consistent to that by

acceptable for uncompetitive inhibition both methods consistently
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suggested that L-phenylalanine was an uncompetitive inhibitor on
CONCLUSION  This
linear kinetic method is applicable to characterize uncompetitive

inhibitors.

rabbit intestinal alkaline phosphatase.
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1
1.1 2-amino-2-methyl-1-propanol AMP
Fluka L- Amresco
Sigma
8
UV 7504
1.2
1.2.1 7 8
250 mL 1.0 mol/L NaOH
pH7.5 4C 1800 g 40 min
2.0 mol/L pH 3.8 pH S
4<C 1800 g 40 min
150 mL 0.5 mmol/L Na,CO, pH
7.5. pH 5 100 mL
40 mL 38C
5 min 100 mL
NH4 ,SO, 100 g
pH9.8 AMP
-10C pH 9.8
AMP
1.2.2 100 mmol/
L AMP-HCI pH9.8
13.6 mmol/L ~'- c¢m™
2.0 mL 40 s 2.0
min <6%
0. 12 mmol/L
nkat .
1.2.3
SL 0. 070 mmol/L
SH 0. 280 mmol/L
<1.33 pkat/L 30 40 50 60 pL.
10 pL
0.99 K, V_ *7°.
0.018 0.036 0.072
0.108 0. 144 mmol/L 50 pL.
7.0 mmol/L. v, U
Km
xxs SAS 8e

K, V., P<0.05
2
2.1 L-
Km
73+7 pmol/L n =13
Vv, 10% K, .
13 70% K,
Km
1 V.,
A K, V.
70% K, /K,
2.4+0.6 n=9 1.0 ¢ P<0.001 .
K./K, 1.1 3.5
2.0 30% 2.5 80% .
2.2 L-
Km
Vv, K, 1
13 1 '
K. 80%
Km
80% K, K,
2 . K,
K,/K, 2.0:0.8 n=
10 1.0 P<0.01
P>0.19 K./K, 1.1 3.9
2.0 70% 2.5 80%.
K, V,
X P>
0.658 .
1 V., K, xts
L-Phe
mmol K, V, pmol/ K, V, pmol/
/L pmol/L L /min pmol/L L /min
0 70 £7 2.7%0.2 73+ 17 9.7+x0.5
2.0 47 6 2.1£0.1 43+ 9  7.4£0.7
4.0 37+4* 1.720.1° 34214  6.4z1.1
6.0 20+3*  1.520.1  28x14  5.5:1.0
10 9 . °*P<0.050s
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2 K, K;i K,/K, mmol/L x+s SL Km 0.8
. F K. SL K. 0.8
K, 8.0£2.9  7.9x0.9 >0.920 <0.01 SH SL 4
Kix 3.7+2.2 4.5+1.5 >0.390 >0.07
K, /Ky 2.4+0.6 2.0+0.8 >0.190 >0.10
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