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Assay of uricase activity by integrated
method at substrate concentration " ’
higher than Michaelis-Menten constant K
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Abstract AIM To test the reliability of the integrated
method for the assay of enzyme activity at substrate con-
centration above the Michaelis-Menten constant K, .
METHODS Uricase reaction curve was monitored by ab- K
sorbance at 293 nm and it was fit to the integrated Michae-
lis-Menten rate equation with the predictor variable of reac-
tion time for irreversible single substrate reaction with the
background absorbance as a nonlinear parameter while K, Q55 Q555.8 A
as a preset constant. RESULTS V,, was sensitive to resid-
ual substrate concentration while it was resistant to the 0
background absorbance. With residual uric acid below 2.5
umol/L there were no differences among V,, at initial sub-
strate concentrations from 10 to 70 umol/L. There were line-
ar responses of both V,, and initial rates to the amount of
uricase with initial substrate concentration at 25 or 70 ymol/L V.
if the residual substrate was below 2.5 ymol/L. The lower 1-4 3
limits of V,, by this integrated method showed no difference 4
at these two initial substrate concentrations and were com- v 2
parable to those of initial rates. But the upper limit of V,,
was twice above that of initial rate and this difference was
more pronounced at lower substrate concentrations. m m
CONCLUSION This integrated method with reaction time . K,
as the predictor variable in the integrated rate equation is
reliable for enzyme activity assay at substrate concentration
above the K.
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1
Tab 1 Effects of substrate concentrations on uricase activity as-

sayed by different methods n=11 xzxs

Substrate concentration pmol/L

Method
10 20 30 50

Initial rates * 5.4+0.4 7.7+0.4 8.8+0.4 9.9+0.4

V,, by this inte-
14.0+0.6 13.5+0.5 13.6 +0.4 13.8 0.4
grated method * *
V,, by classical

2.5+0.4 9.410.6 10.4+0.6 13.6 +0.6
integrated method *

All reaction rates were in  pmol/L /min. For comparison the same re-
action curve was analyzed by different methods. Specified point in the reac-
tion curve with indicated substrate concentration S0 was selected as the
initiating point and it was combined to the same ending point with residual
uric acid below 2.5 pmol/L for analysis by different integrated methods to
get enzyme activity V,, . Initial rates at the indicated substrate concentra-
tions were the average of reaction rate within 30 s. There were 11 inde-
pendent reaction curves for analysis and the effects of substrate concentra-
tions on uricase activity were analyzed by F test. * There were significant
effects of substrate concentrations on both initial rates and V,, by the classi-
P<0.01 . * %
There were no differences among V,, at different substrate concentrations P
=0.0892 .

cal integrated method as described in reference ’
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The response plot of uricase activity V,, to the amount of uricase solution K
X from2 t0 120 wL. was V,, =0.05 +0.073 xX with determination co- "
efficient R2 >0.999 and standard error of estimate s =0.34 respectively.
Fig 1 Responses of reaction rates V at70 pmol/L uric acid to
the amount of uricase
1 70 pmol/L
candida species
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