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The Effect of Some Proteins, A Peptide, and Amino Acids in the
Depolymerization of Hyaluronic Acid by Active Oxygen Species

Ikuo SATO and Nacki KASHIMURA

Faculty of Bioresources, Mie University

Abstract

The effect of proteins, a polypeptide, and amino acids such as albumin, & -
polylysine and histidine in the depolymerization of hyaluronic acid was examined.
All of the proteins, a polypeptide, and amino acids examined supressed the
depolymerization with different inhibition ratios. In addition, the inhibition ratio in
the depolymerization of hyaluronic acid by b-fructose 6-phosochate - Cu?* differed from
that in the depolymerization of hyaluronic acid by hydrogen peroxide. These
results suggested that the mode of depolymerization of hyaluronic acid and active
oxygen species involved in the reaction were different between the two systems.
Imcomplete inhibition of é&-polylysine and lysine in the depolymerization of
hyaluronic acid by hydrogen peroxide implied the involvement of some active oxygen
species in the reaction.
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1. ¥

BLEREE Streptococcus zooepidemicus IR D & 7
vo vy )y s (EHS TR 00 7)) &
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U'4 v 2 Y v (Bovine Pancreas Crystalline) (&
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BER (%) = [1~ (Vp ~ Va) / (Ve ~ Va)]l
X 100
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Tablel. Inhibition effect of proteins in the depolymerization of hyaluronic acid by p-fructose6 -
phosphate
Protein concentration (%) Inhibition ratio (%)
Albumin 0. 001 3.5
0.01 47.5
Cytochrome ¢ 0. 001 15.7
0.01 63.9
a - Globulin 0. 001 2.4
0.01 24,4
Hemoglobin 0. 001 28.3
0.01 94,2
Insulin 0. 001 11.8
0.01 60.5

Hyaluronic acid (1%) solution containing D-fructose 6- phosphate (1mM) and Cu®® (10 u M)
was incubated with protein (0. 001 and 0. 01%6) at37°C for 24 h.
For inhibition ratio, see Materials and Methods.
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Fig.1. Inhibition effect of &-polylysine HCI (PL HCI) and lysine HCI (Lys HCD in the
depolymerization of hyaluronic acid by D-fructose 6 - phosphate (F-6-P) and by
hydrogen peroxide, Hyaluronic acid (1 %) solution containing F-6-P (1 mM) and
Cu®* (104M) or hydrogen peroxide (1 %) was incubated with PL HCI (0. 01 %) or
Lys HCI (0.01 %) at 37°C for 24 h.

For inhibition ratio, see Materials and Methods.

Inhibition ratio (%)
b

10

| ] ] l i ] ]

o
=g

0005 001 0015 002 0025 003 0035 004
Concentration (%)

Fig. 2. Effect of concentration of €-polylysine HCI (PL HCI) and lysine HCI (Lys HCD in the
depolymerization of hyaluronic acid by hydrogen peroxide, Hyaluronic acid (1 %)
solution containing hydrogen peroxide (1 %) was incubated with PL. HCI (8) or Lys
HCI (8) at 37°C for 24 h.

For inhibition ratio, see Materials and Methods.
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Table 2. Inhibition effect of amino acids in the depolymerization of hyaluronic acid by hydrogen
peroxide
Addition Inhibition ratio (%)
Lys 55, 4
(Arg 49,2
Glu 70.7
Asp 76.0
His 94.6
Gly 43.2
Ala 34.8

Hyaluronic acid (1%) solution containing hydrogen peroxide (19%) was incubated with

amino acids (1mM) at 37°Cfor 24 h.

For inhibition ratio, see Materials and Methods,
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