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ABSTRACT

Effect of exogenous taurine on HOCI, NH.Cl and other oxidants-induced degradation of hyaluronic
acid was investigated. The scavenging action of taurine on HOCI, NH.Cl and other oxidants was exam-
ined. The antioxidant action of taurine was also compared with that of thiol compounds.

Viscosity of hyaluronic acid was markedly decreased by HOCI and NH:CI on a dose dependent
fashion. The degradative effect of HOCI on hyaluronic acid was greater than that of NH,Cl. Taurine
effectively inhibited HOCl-and NH.Cl-induced degradation of hyaluronic acid in a dose dependent
fashion. The degradative effect of HOCl was markedly inhibited by DMSO. Fe** plus H:O»-induced
degradation of hyaluronic acid was inhibited by catalase and DMSO but not affected by taurine. The
degradative action of xanthine and xanthine oxidase was effectively inhibited by SOD and catalase
but not affected by taurine. HOCI was significantly decomposed by taurine, DMSO, GSH and MPG.
Both absorbance of HOCI at 250 nm and absorbance of NH.Cl at 242 nm were significantly increased
by the addition of taurine. Interaction of NH,Cl with GSH or MPG showed an initial peak absorbance,
but these absorbances were gradually decreased with time. OH + production in the presence of Fe*™
and H.O: was inhibited by catalase and DMSO but not affected by taurine. Taurine did not affect 'O,
production by U.V. irradiation which is responsible for DABCO and DABA. GSH and MPG markedly
inhibited the degradative action of HOCL

These results suggest that the protective action of taurine on oxidants-induced damages of tissue
components, including degradation of hyaluronic acid may be attributable to both its scavenging
action on HOCI and NH:Cl and the complex formation of taurine with HOC] or NH:Cl without
scavenging action on oxygen free radicals. Sulfhydryl group of taurine appears to show partially a
protective action on HOCl-and NH:Cl-induced degradation.
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INTRODUCTION

HOCI is highly reactive, being able to oxidize
many biological molecules, especially thiol groups
(Albrich et al., 1981; Cuperus et al., 1985). Biologi-
cally generated HOC! appears to play a role in a
central mechanism of host defense against infec-

*To whom all correspondences should be addressed.

tion (Fantone and Ward, 1982). In the phagoly-
sosomes of activated neutrophils, they act to kill
ingested microorganisms. However, extracellulary
generated HOCI is cytotoxic and is thought to be
a major factor in the destruction of tissues in
chronic inflammatory conditions such as rheuma-
toid arthritis and emphysema (Matheson et al.,
1981; Halliwell and Gutteridge, 1989b). Antimi-
crobial, cytotoxic and cytolytic activities of HOCI
producing myeloperoxidase system may also be
mediated by NH;Cl and possibly by other lipo-
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philic N-Cl derivatives (Thomas, 1979a; Grisham
et al, 1984a; Bernofsky, 1991). Lipophilic deriva-
tives such as NH.C! penetrate the hydrophobic
barrier of biological membranes and appear to
oxidize membrane and intracellular components
(Thomas et al., 1983; Grisham ef al., 1984b).

Taurine (2-aminoethanesulphonic acid) occurs
at high concentrations in many tissues exposed to
elevated levels of pro-oxidants (Jacobsen and
Smith, 1968; Wright et al., 1986) and has been
shown to exhibit antioxidant properties (Alvarez
and Storey, 1983; Pasantes-Morales et al, 1985;
Wright et al., 1986). Taurine deficiency appears to
predispose the heart to enhanced formation of
malondialdehyde caused by doxorubicin adminis-
tration (Harada er al, 1990). It is also suggested
that taurine maintaines retinal membrane integri-
ty by preventing both lipid peroxidation in photo-
receptors and membrane destabilization (Pasan-
tes-Morales et al., 1986). On the other hand, some
experiments show that the cytoprotective effect of
taurine is associated with membrane stabilization
rather than inhibition of lipid peroxidation (Wri-
ght ef al., 1986).

Intracellular taurine concentrations of human
neutrophils and lymphocytes are 22mM and
35mM (Jacobsen and Smith, 1968; Grisham et al.,
1984a), respectively. Stimulated neutrophils re-
lease taurine to the extracellular medium. Taur-
ine is known to protect neutrophils, erythrocytes,
plasma component and tissues against oxidative
attack by acting as a trap for HOCl and by com-
peting with endogenous NH; which also reacts
with HOCI to yield NH;Cl (Grisham ef al., 1984a;
Thomas et al., 1985). It is reported that exogenous
taurine effectively decrease the Killing rate of
myeloperoxidase system on Escherichia coli
(Thomas, 1979b). Taurine chloramines formed by
interaction of taurine with HOC1 or NH:Cl are
considered to act as endogenous cytoprotective
substances (Thomas et al, 1985). However, they
could act as a mediator of neutrophil toxicity
under a certain biological conditions (Thomas,
1979b). TauNHCI is the slow reacting oxidant. In
inflammatory exudates, endogenous removing
system for taurine chloramines is low and then
TauNHCI and other anionic chloramines may ac-
cumulate (Thomas et al., 1985). Taurine chlora-
mines could mediate cytotoxicity to tissue com-

ponents in the presence of NH," and amines.

In the present study, effect of exogenous taurine
on HOC], NH:Cl and other oxidants-induced deg-
radation of hyaluronic acid which is present at
synovial fluid and act as a joint lubricant (Halli-
well et al, 1988) was investigated. Scavenging
action of taurine on HOCI, NH.Cl and other oxi-
dants was examined. Antioxidant action of taur-
ine was also compared with that of thiol com-
pounds.

MATERIALS AND METHODS

Hyaluronic acid (Grade I from human umbili-
cal cord), taurine, superoxide dismutase (from bo-
vine blood, SOD), catalase (from bovine liver), di-
methyl sulfoxide (DMSO), 1, 4-diazabicyclo (2.2.2)
octane (DABCO), 3-methylamino-benzoic acid
(DABA), glutathione (reduced from, GSH), N-(2-
mercaptopropionyl)-glycine (MPG), xanthine oxi-
dase (from buttermilk), 2« deoxyribose and 1, 3-
diphenyl isobenzofuran (DPBF) were purchased
from Sigma Chemical Co.. NaOCl was obtained
from Shinyo Pure Chemicals Co., Ltd; xanthine
from E. Merck; 2-thiobarbituric acid from Fluka
AG; FeSO, from Avondale Laboratories; H:O:
from Junsei Chemical Co., Ltd.. Other chemicals
were of analytical reagent grades.

Viscometry

Viscosity of hyaluronic acid was measured
using a modified Cannon capillary viscometer.
The reaction mixtures contained 1mg/ml hya-
luronic acid, 150 mM KCl, 50 mM KH:PO, buffer,
pH 7.5 and other compounds. The viscosity chan-
ge was measured at 25°C and expressed as a flow
time (sec).

Preparation and assay of HOCI

HOCI was prepared immediately before use by
adjusting NaOCl to pH 6.2 with diluted H.SO.
(Green et al., 1985). The concentration of HOC]
was determined using a molar extinction coeffi-
cient of 142 at 291 nm (Thomas ef al., 1986b).

Preparation and assay of NH.Cl

4.8 ml of distilled water was added to Sml of
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40 mM NH.CI in 10 mM phosphate buffer, pH 8.0.
One volume of NaOCI was added to 4 volume of
the above amine solution at 4°C. The concentra-
tion of NH,Cl was determined using a molar ex-
tinction coefficient of 42.9 at 242 nm (Thomas et
al., 1986a).

Assay of xanthine oxidase activity

Ten microliters of crude xanthine oxidase was
placed in a cuvette which contains 3 ml of mix-
ture containing 40 mM Tris-maleate, pH 7.0,
100 mM KCl, 5mM MgCl; and 0.4 mM xanthine.
Spectrophotometric recording at 290 nm (the peak
absorbance of uric acid) was carried out at 25°C
for 1 min with a BECKMAN DU 70 spectrophoto-
meter, and the slope of the initial linear portion
of the curve was measured. By use of the molar
extinction coefficient of urate (1.24x10'/M/cm),
the amount of urate generated was calculated.
One unit of xanthine oxidase activity was defined
as 14M urate produced per minute (Greenwald
and Moy, 1979).

Assay of the thiobarbituric acid reactivity of
2-a deoxyribose

Amount of hydroxyl radical generated was esti-
mated from the thiobarbituric acid (TBA) reactiv-
ity of 2-@ deoxyribose (Gutteridge, 1981; Halliwell
and Gutteridge, 1981). The reaction mixtures con-
tained 1 mM 2-a deoxyribose, 5uM iron (II), 0.1
mM H;0; 150 mM KCl, 50 mM NaH.PO. buffer,
pH 7.4 and other compounds in a final volume of
1.0ml. After 30 min of incubation, the reaction
was stopped by adding 1.0ml of 1% TBA on
50 mM NaOH and 1.0ml of 2.8% trichloroacetic
acid. The reaction mixtures were heated in a boil-
ing water bath for 10 min. After cooling to the
room temperature, the reaction mixtures were
centrifuged at 3000 rpm for 10 min. The fluores-
cence was read at the wavelengths of excitation,
532 nm and emission, 553 nm.

Assay of DPBF oxidation

Conversion of DPBF (1, 3-diphenyl isobenzo-
furan) to DBB (dibenzoyl benzene), which is
responsible for 'O, was measured at 415nm
(Marnett ef al,, 1979). The reaction mixtures con-
tained 1 M HOC], 1 mM thiol compounds, 67 xM

DPBF, 150 mM KCl, 50 mM KH.PO, buffer, pH 7.5
and other compounds.

RESULTS

Inhibitory effect of taurine on HOCl-or
NH;Cl-induced degradation of hyaluronic acid

HOCI and NH;Cl are powerful oxidizing agents
and they oxidize membrane, intracellular com-
ponents and tissue components. In inflammed
joint, hyaluronic acid is depolymerized by the ox-
idants and the synovial fluid losses its lubricating
properties (McCord, 1974). As can be seen in Fig,
1 and 3, HOCl and NH:Cl decreased the viscosity
of hyaluronic acid in a dose dependent fashion.
The decrease of viscosity of hyaluronic acid is at-
tributed to depolymerization (Lee ef al., 1985). Vis-
cosity of intact hyaluronic acid was 21.9+0.5 (S.
D.) sec, n=35. The degradative effect of HOCI on
hyaluronic acid was greater than that of NH.Cl.

Taurine effectively inhibited HOCl-induced

Relative viscosity (sec)

Time (min)

Fig. 1. Degradation of hyaluronic acid by HOCI. The
reaction mixtures contained 1mg/ml hyalu-
ronic acid and 1 or 54M HOCL Experimental
conditions were the same as described in Mate-
rials and Methods. Values were expressed as
flow time (sec) and viscosity of intact hyalu-
ronic acid was 21.9+0.5 sec(S.D.), n=5. Values
are means of 5§ experiments. @, none and A,
I «M; B, 5 M HOCL
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Fig. 2. Inhibitory effect of taurine on HOCIl-induced
degradation of hyaluronic acid. The reaction
mixtures contained 1mg/ml hyaluronic acid,
HOCI and varying concentration of taurine.
Values are means of 5 experiments. @, none; A,
0.lmM; B, 1mM; O, 10mM taurine in the
presence of 5 M HOCI, respectively.
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Fig. 3. Degradation of hyaluronic acid by NH,CL The
reaction mixtures contained 1mg/ml hyalu-
ronic acid and varying concentration of NH:Cl.
Values are means of 5 experiments. @, none
and A, 1M; B, 25:M; O, 54M; 4, 10:M
NH:CL

degradation of hyaluronic acid in a dose depen-
dent fashion (Fig. 2) and 1 mM taurine almost
completely inhibited 5#M HOCI-induced degra-
dation. The stated amounts of taurine alone did
not affect viscosity of hyaluronic acid (data not
shown). Inhibitory effect of taurine on NH;Cl-in-~
duced degradation of hyaluronic acid was similar
with that on the degradative effect of HOCI and
10M NH.Cl-induced degradation was almost
completely inhibited by 1 mM taurine (Fig. 4).

HOCIl-induced degradation of hyaluronic acid
was markedly inhibited by DMSQ, a scavenger of
HOCL

Effect of taurine on Fe’* plus H;O:-and xanthine
oxidase system-induced degradation of
hyaluronic acid

The reaction of Fe** with H:0:, a Fenton reac-
tion may be an important source of OH ¢ in bio-
logical system (Halliwell, 1978). Highly reactive
OH - is known to damage directly most types of
cellular macromolecules (Fridovich, 1978). Fig. 5
showed that 54M Fe** plus 0.1 mM H:O: signifi-
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Fig. 4. Inhibitory effect of taurine on NH:Cl-induced
degradation of hyaluronic acid. The reaction
mixtures contained 1 mg/ml hyaluronic acid,
NH:Cl and varying concentration of taurine.
Values are means of 5 experiments. @, none; A,
0.1mM; E, 1mM; O, 10mM taurine in the
presence of 10#M NH:C], respectively.
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Fig. 5. Effects of taurine, catalase and DMSQ on Fe’*
plus H:O-induced degradation of hyaluronic
acid. The reaction mixtures contained 1 mg/mi
hyaluronic acid, FeSO, H:0; and other com-
pounds. Values are means of 5 experiments. @,
none; A, 10mM taurine; B, 10 4g/ml catalase;
O, 1 mM DMSO in the presence of 5/M FeSO,
and 0.1 mM H.O,, respectively.
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Fig. 6. Effects of taurine, SOD and catalase on xan-
thine/xanthine oxidase-induced degradation of
hyaluronic acid. The reaction mixtures con-
tained | mg/ml hyaluronic acid, xanthine, xan-
thine oxidase and other compounds. Values
are means of 4~5 experiments. @, none; A,
10 mM taurine; W, 104g/ml SOD; O, 10 ug/ml
catalase in the presence of 025 mM xanthine
and 132 mU/ml xanthine oxidase, respectively.

cantly decreased viscosity of hyaluronic acid. The
degradative action of 5u4M Fe’* plus 0.1 mM H.O:
was inhibited by 10 zg/ml catalase, a scavenger of
H:0, and 1 mM DMSOQ, a scavenger of OH + and
HOCI. However, 10 mM taurine did not affect the
degradative action of Fe’" plus H;O..

Effect of taurine on degradation of hyaluronic
acid by xanthine and xanthine oxidase system
which easily and rapidly produces oxygen free
radicals was investigated. The degradative action
of xanthine and xanthine oxidase was effectively
inhibited by 10 #g/ml SOD, a scavenger of O; and
10 #g/ml catalase but not affected by 10 mM taur-
ine (Fig. 6).

Decomposing action of taurine on HOCI and NH:C1

HOCI showes a peak absorbance at the wave-
length, 291 nm (Weiss et al., 1982). In the present
study, effects of taurine, DMSO and thiol com-
pounds on HOC] decomposition were investigat-
ed. As shown in Fig. 7, absorbance of 5¢M HOCI
was siginificantly decreased by the addition of
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Fig. 7. The decomposition of HOCI by taurine. The re-
action mixtures contained 5 M HOCI, 150 mM
KCl, 50mM potassium phosphate buffer, pH
7.5 and other compounds. Compounds were
added at the arrow points. Decomposition of
HOCI was read spectrophotometrically at the
wavelength 291 nm. a, 5mM taurine; b, 1 mM
GSH; ¢, 1 mM MPG; d, 1 mM DMSO in the
presence of 5 M HOCI, respectively.
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5 mM taurine, 1 mM DMSO, 1 mM GSH and 1 mM
MPG.

Taurine chloramine can be quantitated directly
by measuring its absorbance at 250 nm (Weiss et
al., 1982). Fig. 8 showed that absorbance of HOCI
was markedly increased by adding taurine at
250 nm.

NH.C! showes a peak absorbance at 242 nm
(Thomas et al., 1986a). In this wavelength, absor-
bance of NH.Cl was significantly increased by the
addition of taurine. Interaction of NH,Cl with
thiol compounds GSH and MPG showed an ini-
tial peak absorbance, but these absorbances were
gradually decreased with time (Fig. 9).

Effect of taurine on the decomposition of reactive
oxygen species

The scavenging action of taurine on OH + and
singlet oxygen ('O.) was examined. OH + formed
in reaction can be sensitively detected with the
thiobarbituric acid (TBA) reactivity of 2-a deoxy-
ribose (Halliwell and Gutteridge, 1989a). In-
creased TBA reactivity of deoxyribose by 5uM
Fe’* plus 1mM H.O: was inhibited by 30 :g/ml
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Fig. 8. The formation of complex of taurine and HOCL
The reaction mixture contained 5#M HOC],
5 mM taurine, 150 mM KCl and 50 mM potassi-
um phosphate buffer, pH 7.5. Compounds were
added at the arrow points. Formation of com-
plex of taurine and HOCI was read spectro-
photometrically at the wavelength 250 nm.

catalase and 10 mM DMSO but not affected by
10 mM taurine (Table 1).

Conversion of DPBF (1,3-diphenzylisobenofu-
ran) to DBB (dibenzoyl benzene) has been widely
used as a monitor for 'O; at 415 nm (Marnett et al.,
1979; Singh, 1981). U.V. irradiation is known as an

10

£ L

: -

9

o~ - GSH

g osf ! TAU

[

[ -

2

By

Qo -

@

2

L4 =
; < MPG

NHZCI
o 1 1 1 1 1 1 L

0 2 4 6 8

Time { min)

Fig. 9. The formation of complex of taurine and NH,
CI. The reaction mixtures contained 104M NH;
Cl, SmM taurine(or 1 mM thiol compounds),
150 mM KCI and 50 mM potassium phosphate
buffer, pH 7.5. Compounds were added at the
arrow points. Formation of complex of taurine
and NH;Cl was read spectrophotometrically at
the wavelength 242 nm.

Table 1. Effects of taurine, catalase and DMSO on de-
oxyribose degradation by Fe’* plus H;O.-de-
pendent OH + formation

Amount of TBA-reactive
product formed
(fluorescent units)

Compounds

5 M Fe?*+1 mM H:O. 42.1+0.9
+Taurine 10 mM 414114
+Catalase 30 zg/ml 8.7+0.7
+DMSO 10 mM 31.71£0.7

Deoxyribose degradation by Fe** plus H;O; was mea-
sured as described in Materials and Methods and ex-
pressed as the fluorescent unit at the wavelengths of
excitation, 532nm and emission, 553 nm. Values are
means =SEM of 5 experiments.
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Fig. 10. Effects of taurine, DABCO and DABA on the
oxidation of DPBF by U.V. irradiation. The re-
action mixtures contained 674M DPBF,
150mM KCI, 50mM potassium phosphate
buffer, pH 7.5 and other compounds. Oxidation
of DPBF by U.V. irradiation was read spectro-
photometrically at 415nm. Values are mean
absorbances of S5 experiments. @, none; A,
10 mM taurine; W, 10 mM DABCO; O, 10 mM
DABA.

effective source of 'O.. Effect of taurine on oxida-
tion of DPBF by U.V. irradiation was observed.
The result represented in Fig. 10 showed that oxi-
dation of DPBF by U.V. irradiation was inhibited
by 10 mM DABCO and 10 mM DABA, quenchers
of 'O: but not affected by 10 mM taurine.

Effects of thiol compounds on degradation of
hyaluronic acid by HOC1

Since thiol compounds appear to have a protec-
tive action against the oxidative tissue injury, ef-
fect of thiol compounds on HOCl-induced degra-
dation of hyaluronic acid was examined. The
results of Fig. 11 indicated that 1 mM of GSH and
MPG markedly inhibited the degradative action
of 54M HOCIL The same amounts of GSH and
MPG alone had not effect on viscosity of hyalur-
onic acid.
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Fig. 11. Inhibitory effects of thiol compounds on the
degradative action of HOCL The reaction mix-
tures contained 1mg/ml hyaluronic acid,
HOCI and thiol compounds. Values are means
of 4 experiments. @, none; A, 1 mM GSH; B,
I mM MPG in the presence of 5uM HOCI,
respectively.

DISCUSSION

Oxidants appear to be implicated in the tissue
damage in various pathological conditions (Lei-
bovitz and Siegel, 1980). Destruction of the joint
components associated with inflammation may be
one of the situations where oxidants are involved
(Weissman ef al., 1980). In the inflammatory situa-
tion, oxidants would be released from the phago-
cytic cell infiltrating into the inflamed sites
(Fantone and Ward, 1982). Stimulated neutrophils
release oxidants including H.O: and secrete cyto-
plasmic-granule components including myeloper-
oxidase into the intracellular phagolysosome
compartment and the extracellular medium (Bad-
wey and Karnovsky, 1980). Myeloperoxidase
(MPO) catalyzes oxidation of Cl” by H.O: to yield
HOCI (Harrison and Schultz, 1976),

MPO
H,0,4+Cl"+H* — > HOCI+H0

which reacts rapidly with nitrogen compounds to

— 207 —



yield derivatives containing the nitrogen-chlorine
(N-C1) bond (Stelmaszynska and Zgliczynski,
1978).

HOCI+ NH4+ —“H Hzo + I‘IJr + NHzCl

N-Cl derivatives retain the two oxidizing equiva-
lents of H:0, or HOCI and are powerful oxidizing
agents (Grisham ef al., 1984a).

HOCI is highly reactive and react with most
biological molecules, degrading structural pro-
teins and inactivating enzymes (Weiss, 1989).
HOCI readily inactivates the major plasma prote-
ase inhibitor ai-antitrypsin (Wasil et al., 1987) and
can activate neutrophil collagenase (Capodici
and Berg, 1989). Thus, HOCI may promote tissue
damage directly by facilitating proteolysis at in-
flammatory sites. In inflammatory conditions
such as rheumatoid arthritis, many neutrophils
are accumulated at synovial fluid (Halliwell et al.,
1988) and release oxidants. However, since
synovial fluid has little antioxidant system, oXi-
dants are not detoxified and react with joint com-
ponents to cause damage (McCord, 1974). In par-
ticular, hyaluronic acid is depolymerized and
synovial fluid losses its lubricating properties,
causing friction in the joint (Kofoed and Barcelo,
1978). NH.Cl is also highly reactive oxidizing
agent and this cell penetrable oxidant is known to
oxidize membrane and intracellular components
(Grisham et al., 1984b).

HOC! and NH:Cl markedly decreased viscosity
of hyaluronic acid in a dose dependent fashion. In
endogenous amines containing biological condi-
tion, the oxidative toxicity of the myeloperoxi-
dase-H:0Cl™ system is mediated by NH:Cl and
possibly by other lipophilic N-Cl derivatives
(Thomas, 1979a; Thomas et al., 1983). It is reported
that bactericidal activity of the supernatant from
activated neutrophils is enhanced by the addition
of NH;" (Grisham et al, 1984a). Thus, cytolytic
activity of cell penetrable NH.Cl may be greater
than that of cell unpenetrable HOCL. However, in
the reaction medium did not contain amine the
degradative effect of HOCI was greater than that
Of NHzCl.

Taurine is present at high concentrations in
many tissues (Jacobsen and Smith, 1968; Wright et
al., 1986). Taurine appears to protect the oxidative
injury to cell membrane, intracellular components

and cells by illumination, retinol, iron plus
ascorbate, CCl, hypoxia and drugs through inhi-
bition of lipid peroxidation and particularly, sta-
bilization of membrane (Pasantes-Morales and
Cruz, 1985; Sawamura et al, 1986; Wright et al,
1986; Harada et al., 1990). On the other hand, pro-
tection of lymphoblastoid cells from iron plus
ascorbate-induced damage by taurine is consid-
ered to be associated with an action on stabiliza-
tion of membrane rather than inhibition of lipid
peroxidation (Pasantes-Morales ef al., 1985). Thus,
the antioxidant mechanism of taurine is still un-
clear. Human neutrophils contain 22 mM of taur-
ine (Grisham et al., 1984a). When neutrophils are
incubated with phorbol myristate acetate for 1h
at 37°C, they release about 30% of the intracellu-
lar taurine.

Polylysine, taurine and ¢-amino acids prevent
oxidation of bacterial components by HOCI or by
lipid soluble N-Cl derivatives of bacterial com-
ponents (Thomas, 1979b). Previous reports (Gri-
sham ef al, 1984a) suggest that taurine protects
membrane, intracellular components and tissue
components against oxidative attack by acting as
a trap for HOCI and by competing with endoge-
nous NH,* for reaction with HOCL

HOCI+RNH; (Taurine) ——> H:0+RNHCI
NH;Cl+RNH, ———— > NH;+RNHCI

However, at high concentrations, TauNHCI Kkills
bacteria over a period of hours, either as the
result of slow diffusion through bacterial mem-
branes or the reaction with bacterial products or
components to yield lipophilic N-Cl derivatives
(Grisham et al, 1984a; Grisham et al., 1984b).
Taurine significantly inhibited HOCl and NH.Cl-
induced degradation of hyaluronic acid in a dose
dependent fashion. The inhibitory effect of taur-
ine may be ascribed to the decomposing action on
HOCI and the complex formation of taurine and
HOCI or NH.Cl. Absorbances of HOCI and NH:C1
alone were markedly increased by the addition of
taurine at the wavelength which has a peak
absorbance for taurine chloramine (Fig. 8 and 9).
Thus, this finding supports formation of taurine
chloramine by interaction of taurine with HOCl
or NH,Cl.

In inflammatory conditions such as rheumatoid
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arthritis, many neutorphils are accumulated at
synovial fluid. Besides this phenomenon the iron
content of synovial fluid rises sharply (Sorensen,
1978; Ogilvie-Harris and Fornaiser, 1980). It is
well established that iron catalyzes the Haber-
Weiss reaction between O,  and H;O., effectively
yielding reactive oxygen species(Gutteridge et al.,
1981). OH * and 'O, are highly reactive oxygen
species and play a major role in the oxidative tis-
sue injury (Kellogg and Fridovich, 1977; McCord
and Day, 1978). Furthermore, metal ion-oxygen
complex have also been proposed as proximate
reactive species for the oxidative tissue damage
including lipid peroxidation (Pederson and Aust,
1975; Minotti and Aust, 1987). In the present
study, taurine did not inhibit the degradative
actions of oxygen free radicals and possible iron-
oxygen complex. Iron (II) plus H:O:-induced TBA
reactivity of deoxyribose and U.V. irradiation-in-
duced oxidation of DPBF were not affected by
taurine. Accordingly, these findings suggest that
taurine has not the scavenging action on reactive
oxygen species. The result also supports that taur-
ine-iron complex has very poor stability (Wright
et al., 1986).

Free sulfhydryl groups are essential for the
maintenance of cellular functions. Ether exoge-
nous thiol compounds or free sulfhydryl com-
ponents in tissue may act as a protective molecule
against chemicals- or X-ray irradiation-induced
cytotoxicity through the competitive inactivation
of free radicals (Jeon et al,, 1986; Lee et al., 1991).
Thiol compounds also appear to scavenge HOCI.
In addition, taurine has sulfhydryl group in its
chemical structure. Effects of thiol compounds on
HOCI-induced degradation of hyaluronic acid
were the same as action of taurine. The finding
suggests that sulfhydryl group of taurine may
play a protective role in HOCl-and NH.Cl-in-
duced degradation.
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