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Inhibitory kinetics of fructose on NAGase in semen of Putian black pigs*

SHEN Linsong, ZHANG Ying, ZHANG Weini, LAI Yuhe & HUANG Xiaohong

Fujian Higher Education Key Laboratory for Integrated Chinese Traditional and Western Veterinary Medicine and Animal Healthcare, Fujian
Agriculture and Forestry University, Fuzhou 350002, China

Aﬁﬁm This research aimed to understand the effects of different types of sugar on the N-Acetyl-f-D-glucosaminidase
(EC 3.2.1.52, NAGase) in sperm cells. NAGase from semen of Putian black pigs was used as the material to study the effects
of fructose, one of the main components of the sperm and semen dilutions. The inhibition kinetics of fructose on the enzyme
model was set up by using the kinetic method of substrate reaction. The results showed that NAGase was dose-dependent on
fructose (IC5,= 575 mmol L™) and the inhibition type of fructose on NAGase was reversible noncompetitive inhibition, with
the inhibition constant as 1.27 x 10> mmol L. The process of fructose on the enzyme was first slow deactivation then rapid
combination. These results suggested that the enzyme is completely deactivated in fructose solution of high concentration,
where the substrate has no protection to the enzyme.
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Fig. 4 Inhibition kinetics for NAGase by fructose of different concentrations. (A) Course of substrate reaction in the presence of fructose of different

concentrations. The fructose concentrations for curves 1- 4 were 100, 200, 400, and 600 mmol L, respectively. (B) Semilogarithmic plot of In([P]calc-[P],)
against time, with data taken from curves 1- 4 in (A). (C) Apparent forward inhibition rate constants for different fructose concentrations.
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Table 1 Inhibition parameters for enzyme by fructose
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¢'/mmol” L 10 5 2.5 1.66
A/min’ 0.07904 0.08214 0.08568 0.09049
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k.o/min” 0.00331 0.00332 0.00332 0.00332
A-k, 0.07572 0.07882 0.08236 0.08717
(A-ky)! 13.2065 12.5071 12.1418 11.8718
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Fig. 5 Plot of (4-k )" versus reciprocal of concentration of fructose.
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Fig. 6 Course of substrate reaction in the presence of 0.6 mol L™ fructose. (A) Progress curves (1 - 4) for substrate concentrations of 0.3, 0.4, 0.5, and 0.6

mmol L-', respectively; (B) Semilogarithmic plot of In([P]...-[P],) against time with data taken from curves 1-4 in (A); (C) Plot of the apparent forward inhibition

rate constants 4 versus substrate concentrations.
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