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(Weissman, 1982; Edwards et al., 1997). The immune
response to CII involves cellular and humoral mecha-
nisms (Klareskog et al., 1983). In RA, the normally
acellular joint is heavily infiltrated with a variety of
leukocytes. A pannus is infiltrated with endothelial
cells, synovial cells (fibroblast-like and macrophage-
like), B cells and T cells. On the contrary, synovial
fluid from patients with active RA is predominantly
infiltrated with neutrophils. All these cells are in-
volved in the pathogenesis of RA (Firestein, 1997).
However, the neutrophils have the greatest potential
to inflict damage. Neutrophils play an active role in
cartilage destruction and erosion secreting enzymes
like collagenase, cathepsin, gelatinase, elastase and
phospholipase (Edwards et al., 1997). In addition they
may generate nitric oxide (NO), a series of reactive
oxygen intermediates, including HOCl, and pro-
inflammatory cytokines (TNF-α, IL-6, IL-8). All these
mediators can act synergistically to accelerate inflam-
mation and a joint damage (Davies et al., 1993;
Edwards et al., 1997).

In the present study, we focused on taurine chlo-
ramine (TauCl), a physiologic factor generated in
activated neutrophils from taurine (Tau) and hy-
pochlorous acid (HOCl), a product of the myelo-
peroxidase (MPO) – hydrogen peroxide – halide
system (Zgliczyński et al., 1971; Thomas et al., 1986;
Marcinkiewicz, 1997). The reaction of taurine with
HOCl forms the long-lived oxidant TauCl and reduces

Summary. Taurine chloramine (TauCl), a product of neutrophil
myeloperoxidase – halide system, formed by a reaction of taurine
with HOCl, is known as an anti-microbial and anti-inflammatory
long-lived oxidant. We previously reported that TauCl inhibits in
vitro the production of proinflammatory cytokines (IL-6, IL-8) by
RA synoviocytes. Therefore we performed this study to investigate
the effect of TauCl treatment on the development of collagen-
induced arthritis (CIA) in DBA1/J mice. Early administration of
TauCl (after primary immunization) resulted in the delay of the
onset of CIA, but had no effect on severity of arthritis. TauCl, given
daily for 21 days after booster immunization, did not reduce the
symptoms of arthritis in those mice, which already developed CIA,
but significantly diminished incidence of the disease (55% vs. 90%
of placebo mice). The mechanism of this effect is unknown. This is
the first in vivo study suggesting that TauCl may be used for immune
intervention in chronic inflammatory diseases.
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Introduction

The animal model of collagen-induced arthritis (CIA)
has been extensively used to elucidate pathogenic
mechanisms relevant to human rheumatoid arthritis
(RA) and to identify potential targets for therapeutic
intervention (Trentham et al., 1977). CIA can be in-
duced in genetically susceptible mice by immunization
with native type II collagen (CII) in adjuvant
(Trentham, 1982). The disease is characterized by
severe swelling and erythema in one or more paws
associated with an early massive, predominantly
neutrophil cell (PMN) infiltration into the synovium
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HOCl toxicity (Weiss et al., 1982; Grisham et al., 1984;
Marcinkiewicz, 1997). TauCl, but not Tau alone,
shows in vitro various anti-inflammatory properties.
For example, TauCl reduces production of NO,
prostaglandin E2, IL-6, TNF-α (Marcinkiewicz et al.,
1995, 1998; Park et al., 1995; Kim et al., 1996).

Moreover, we have shown recently that TauCl in-
hibits in vitro the production of proinflammatory
cytokines (IL-6 and IL-8) by RA fibroblast-like syno-
viocytes (FLS), as well as proliferation of these cells.
Thus, TauCl may act as a physiological modulator of
FLS functions related to their pathogenic role in RA
(Kontny et al., 1999, 2000).

Therefore, it was reasonable to ask whether in vivo
administration of TauCl may affect the development
of CIA in mice, an experimental animal model
relevant to RA.

Materials and methods

Synthesis of taurine chloramine

TauCl was prepared by dropwise addition of 5 ml of 20 mM NaOCl
(Aldrich, Steinham, Germany) solution in 0,05 M phosphate buffer
(pH 7,4), with vigorous stirring, to 5 ml of 24 mM taurine (Tau)
(Sigma, St. Louis MO) (Marcinkiewicz et al., 1998). Each prepara-
tion of TauCl was monitored by ultraviolet absorption spectra (200–
400 nm) to confirm the presence of monochloramine (TauCl)
(λmax �  252 nm) and the absence of dichloramine (TauCl2) (λmax �

300 nm) and unreacted HOCl/OCl�. The concentration of taurine
monochloramine was determined by absorption at 252 nm (εM �

415) (Thomas et al., 1986). Stock solution of TauCl (10 mM) was
kept at 4°C for a maximum 7 days before use.

Mice

Inbred DBA1/J male mice from the breeding unit, Department of
Immunology, Jagiellonian University Medical College, Krakow,
Poland, were used between 8 to 10 weeks of age.

Induction of CIA and evaluation of arthritis

Male DBA/1 mice were immunized with 200 µg of chicken collagen
II emulsified in complete Freund’s adjuvant (CFA) (Sigma) by in-
tradermal injection at the base of the tail (primary immunization).
On day 21 after the first immunization the mice were immunized
subcutaneously with 100 µg of collagen II in CFA (booster immuni-
zation) (Trentham, 1982). In some experiments mice received only
primary immunization.

Mice were examined visually for the appearance of arthritis in the
peripheral joints for 42 days after the primary immunization. Mice
were considered to have arthritis when swelling and erythema, in at
least 1 digit or paw, were observed on 2 consecutive observation
dates. The severity of arthritis in each affected paw was graded
according to an established scoring system, as follows: 0 � normal,
1 � visible inflammation of interphalangeal joints or mild footpad
swelling 2 � pronounced foodpad swelling associated with erythema
and edema, 3 � join deformity, 4 � ankylosis. The cumulative score
of all 4 paws of each mouse was used as the “arthritis index” (maxi-

mum score of 16 per mouse) to represent overall disease severity
and progression in an animal (Trentham et al., 1977).

TauCl treatment

TauCl treatment was performed as follows: the mice received daily
subcutanous injections of 0.5 ml of 2 mM TauCl on 21 consecutive
days. TauCl treatment was initiated either 1 day after primary
immunization with collagen (“protocol A” – treatment from day 1 to
21), or 1 day after booster immunization (“protocol B” – treatment
from day 22 to 42). Animals not treated with TauCl received D’PBS
as a placebo.

Measurement of serum anti-collagen antibody titers

Mice were anesthetized and bled by a retroorbital puncture on days
21 and 42. Serum level of antibody against type II collagen was
measured using a standard ELISA assay.

Briefly, individual serum samples were stored at �80°C until they
were used for the ELISA. Microtitter plates (Corning, NY) were
coated overnight with 5µg/ml of collagen type II (acid soluble)
(Sigma, Steinham, Germany) in phosphate buffered saline (PBS)
(Sigma) at 4°C. Non specific binding was blocked with 4% bovine
serum albumin (BSA) in PBS at room temperature for 1 hour.
Diluted serum samples (in 1% BSA in PBS) were added and incu-
bated for 1 hour at room temperature. The plates were then incu-
bated with biotinylated goat anti-mouse IgG antibody (Sigma) for
45 minutes at room temperature. Horseradish peroxidase (HRP)
conjugated streptavidin diluted 1 : 1000 in 1% BSA/PBS was added
and plates were incubated for 45 minutes at room temperature.
Then OPD (o-phenylenediamine dihydrochloride) (Sigma) was
used as a substrate (5 mg of. OPD in 10 ml of phosphate-citrate
buffer, pH � 5,0) and incubated with 40 µl of 30% H2O2 for 30 min
at room temperature. The reaction was stopped with 3 M H2SO4.
Optical density was measured at 492 nm.

Measurement of myeloperoxidase activity

On day 42 of experiment MPO activity was measured in periar-
ticular tissue as described by Bradley et al. (1982). Briefly,
periarticular tissue was homogenized in ice-cold 0,5% hexadecyl-
trimethylammonium (HTAB) (Sigma) in 50 mM potassium phos-
phate buffer, pH 6,0. The tissue was freeze-thawed three times and
dispersed by vortexing. Suspensions were centrifuged at 4000� g for
15 min at 4°C. Aliquots (0,1 ml) of the supernatant were mixed with
2,9 ml of 50 mM phosphate buffer, pH 6,0 containing 0,167 mg/ml
o-dianisidine dihydrochloride (Sigma) and 0,0005% hydrogen
peroxide. 200 µl of mixture were placed in 96-well flat bottom plate
and incubated for 20 min in a room temperature. The absorbency
was measured at 460 nm using a Sumal-PE2 spectrophotometer.
The activity of MPO was calculated from a MPO (Calbiochem, San
Diego, CA) standard curve and expressed in units. One unit of MPO
activity was defined as that degrading 1 µmol of hydrogen peroxide
per minute at a room temperature. Each sample was measured in
duplicate.

Measurement of pro-inflammatory mediators production by
peritoneal macrophages

On day 42 of experiment mice were sacrificed and residual perito-
neal macrophages were collected by washing out the peritoneal
cavity with 5 ml of phosphate buffer solution (PBS) containing 5 U
heparin/ml (Polfa, Warsaw, Poland). Cells were centrifuged and red
blood cells were removed by osmotic shock using distilled water.
The collected cells were at least 90–95% macrophages as judged by
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microscopic examination of cytospin preparations stained with May
Grunwald/Giemsa (Merck, UK) and by chemical demonstration of
non-specific esterase positive mononuclear cells, using α-naphtyl
acetate (Sigma, St. Louis, MO).

Macrophages were cultured in 24-well flat bottom cell culture
plates at 5 � 105/well in RMPI 1640 medium (JR Scientific, Wood-
land, CA) supplemented with 5% fetal calf serum (FCS) at 37°C in
an atmosphere of 5% CO2. Cells were activated with LPS 100 ng/ml
(Escherichia coli 0111 B:4, Sigma) in the presence of IFN-γ 30 U/ml
(Sigma). After 24 hours of culture supernatants were collected and
frozen at �20°C for IL-6, TNF-α and NO2 assays.

Nitrite (NO�
2) determination

Nitric oxide quantified by the accumulation of nitrite as a stable end
product was determined by a microplate assay (Ding et al., 1988).
Briefly, 100 µl samples were removed from supernatants and incu-
bated with an equal volume of Griess reagent (1% sulphanilamide/
0.1%, N-1-naphtylenediamine dihydrochloride/2,5% H3PO4) at
room temperature for 10 min. The absorbency at 550 nm was
measured with a microplate reader. Nitrite concentration was
calculated from a sodium nitrite standard curve.

IL-6 and TNF-α immunoassays

Interlekin-6 was measured using a capture ELISA. Microtiter plates
(Corning NY) were coated with the rat monoclonal antibody against
murine IL-6 (Pharmingen San Diego, CA), and the biotinylated rat
monoclonal antibody against murine IL-6 (Pharmingen, San Diego
CA) and horseradish peroxidase streptavidin (Vector Laboratories,
Burlingame, CA) and o-phenylenediamine and H2O2 (both Sigma)
as substrates (Starnes et al). The reaction was stopped with 3 M
H2SO4 and plates were read at 492 nm in a 96-well plate reader.
Recombinant mouse IL-6 (Pepro Tech, Rocky Hill NY) was used as
a standard.

TNF-α was measured using a capture ELISA, with micro-
titer plates coated with the hamster monoclonal antibody ag-
ainst murine TNF-α (Genzyme) and rabbit polyclonal serum against
murine TNF-α (Genzyme) and rabbit polyclonal serum against
murine TNF-α (Genzyme), peroxidase-conjugated anti-rabit IgG
(Sigma) and with o-phenylenediamine and H2O2 (both Sigma) as
substrates. The reaction was stopped with 3 M H2SO4 and plates
were read at 492 nm in 96-well plate reader. Recombinant murine
TNF-α (Genzyme) was used as a standard.

Statistical analysis

The non-parametric Mann-Whitney U test was applied to examine
differences in amounts of cytokine production, antibody synthesis
and in an onset of CIA. Differences in cumulative incidence of
arthritis at various time points were analyzed by the �2 analysis.

Results are expressed as mean � SD. Probability values less than
0.05 were considered to be statistically significant.

Results

Effect of TauCl treatment on CIA development

To determine the effect of TauCl in vivo administra-
tion on the development of CIA we used two
protocols. The mice received daily subcutanous injec-
tion of TauCl on 21 consecutive days initiated either 1

day after primary immunization with CII in CFA
(“protocol A”), or 1 day after booster immunization
(“protocol B”). The patterns of expression of CIA
were reproducible. However, the mean day of onset of
disease, in control (placebo) mice, varied from experi-
ment to experiment (from day 21 to 29). In the major-
ity of experiments, arthritis was fully expressed by the
day 35 after primary immunization.

Figure 1 shows the effect of TauCl administration
performed according to the “protocol A” (TauCl
treatment from day 1 to 21). We observed statistically
significant (p � 0.002) delay of the appearance of
arthritic symptoms in mice receiving TauCl. Seven
days after the last injection of TauCl (27 days after
immunization) the incidence of arthritis was 10% in
TauCl treated animals and 76% in control mice (Fig.
1). However, the symptoms of arthritis flared in TauCl
treated mice upon cessation of TauCl injections. On
the day 34 of experiment the incidence and severity of
arthritis were similar in both groups of animals.

In the other group of experiments in which mice
were treated with TauCl according to the “protocol B”
(TauCl treatment from day 22 to 42), we observed
statistically significant reduction of the incidence of
arthritis (p � 0,004 in �2 test). In those experiments the
incidence of CIA, evaluated on the day 42, in mice
receiving TauCl or placebo was 52% and 89%, respec-
tively (Fig. 2). In contrast to the effect, which was
achieved using “protocol A”, in these experiments

Fig. 1. Effect of TauCl early administration on the development of
CIA in DBA1/J mice. Animals were immunized with a single dose
of CII in CFA, as described in Methods. TauCl was injected daily for
21 days, starting 1 day after the immunization (“protocol A”). Con-
trol mice received D’PBS as placebo. CIA incidence (the percent-
ages of arthritic animals) at the indicated times are given. Difference
in the onset of CIA, between the experimental groups, was deter-
mined by Mann – Whitney U test (p � 0.002)
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TauCl treatment had no effect on the onset of arthritis.
There was no statistic difference in the time of appear-
ance of arthritic symptoms in mice given TauCl and
mice given DPBS (25 to 27 days after primary immuni-
zation, data not shown). Moreover, administration of
TauCl did not ameliorate joint disease in those mice,
which did develop CIA. Surprisingly, arthritic index
was even statistic significantly higher in the group of
mice given TauCl (mean arthritic index � 7,08 � 3,96)
when compared to the mice receiving D’PBS (4,35 �
2,39) (p � 0,039).

Effect of TauCl treatment on humoral anti-collagen
II response

In naive DBA1/J mice the titer of CII specific IgG
antibodies was below 1 : 200. To determine the effect
of TauCl treatment on CII specific antibody synthesis,
mice were bled 21 days after primary and 21 days
after booster immunization (day 42 of experiment).
In control mice, bled on day 21, the serum titer of
IgG anti-CII was at a range 1 : 25,600–1 : 51,200. The
booster immunization increased the level of anti-
bodies 4–8 times in animals with CIA. We observed
only slight increase of antibodies synthesis measured
21 days after the booster immunization in those mice,
which did not develop arthritis. The difference in final
IgG titers, specific to collagen II, was statistically
significant between CIA-positive and CIA-negative

mice, whether they received TauCl (p � 0.013) or
placebo (p � 0.025). TauCl treatment had no effect on
humoral response. The results are shown in Table 1.

MPO activity in periarticular tissue

To determine the effect of TauCl treatment on neu-
trophil influx into arthritic joints we measured the
activity of MPO, the neutrophil specific constitutive
enzyme, in periarticular tissue of paws taken from col-
lagen immunized animals. The MPO activity in tissue
taken from naive animals was negligible. We found
statistically significant difference in MPO activity be-
tween mice with and without arthritis in both groups
of animals receiving either TauCl or DPBS (Fig. 3).
There was no statistically significant difference in the
MPO activity between mice given TauCl and placebo.

Effect of TauCl treatment on synthesis of
proinflammatory mediators by peritoneal
macrophages taken from CII immunized mice

To determine whether in vivo TauCl administration
inhibits the production of pro-inflammatory media-
tors, we tested in vitro the ability of resident peritoneal
macrophages, taken from experimental mice, for syn-
thesis of nitric oxide (NO), IL-6 and TNF-α. There
was no statistically significant difference in the produc-
tion of all tested mediators by peritoneal macrophages
taken from mice given TauCl or placebo (Fig. 4).

Interestingly, macrophages taken from those
animals, which did develop CIA, produced more pro-
inflammatory mediators than macrophages taken from
CIA negative or naive mice. The results were repro-

Fig. 2. Effect of TauCl late administration on the development of
CIA in DBA1/J mice. Animals were immunized with CII in CFA
twice (the primary immunization was followed after 21 days by the
booster immunization), as described in Methods. TauCl was in-
jected daily for 21 days, starting 1 day after the booster immuniza-
tion (“protocol B”). Control mice received D’PBS as placebo.
Results (CIA incidence) are expressed in the percentages of arthritic
mice estimated at the last day of experiment (day 42), and represent
five independent experiments

Table 1. Humoral response to type II collagen*

Mice CII antibody titer***
treatment**

Day 21 Day 42

CIA (�) CIA (�)

Placebo 0,227 � 0,090 0,706 � 0,195 0,253 � 0,188
TauCl 0,268 � 0,164 0,560 � 0,008 0,312 � 0,105

* Male DBA mice were immunized twice with collagen II in CFA
as described in Materials and methods.
** TauCl was injected daily from day 21 till day 42 of experiment (n
� 22). Control mice received DPBS as placebo (n � 19)
*** Mice were bled at day 21 and day 42 and IgG anti-CII levels
were determined by ELISA and expressed as mean optical density
at 1 : 25600 dilution
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rous acid, is known to play an important role in the
human defense system as an anti-microbial and anti-
inflammatory long-lived oxidant (Marcinkiewicz,
1997; Nagl et al., 2000). TauCl shows significant bacte-
ricidal and fungicidal properties along with relatively
low toxicity, as compared with other oxidants (Nagl et
al., 1999; Marcinkiewicz et al., 2000). This optimal
compromise between microbicidal activity and low
toxicity suggests TauCl as a useful anti-inflammatory

Fig. 3. Effect of TauCl treatment on
myeloperoxidase activity in periarticular tissues.
One day after the booster immunization mice
were treated daily with TauCl (grey bars) or
placebo (empty bars) for 21 consecutive days.
On day 42 of experiment mice were sacrificed
and MPO activity was measured in homog-
enized paws. The results are expressed as mean
of MPO activity � SD of samples from five inde-
pendent experiments. * TauCl CIA (�) vs. CIA
(�) p � 0.003; ** Placebo CIA (�) vs. CIA (�)
p � 0.013

A B

C

Fig. 4. Nitric oxide (A), IL-6 (B) and TNF-α (C) production by
peritoneal macrophages isolated 21 days after the booster immuni-
zation from either TauCl treated mice (grey bars) or placebo mice
(empty bars). Macrophages were cultured in the presence of LPS
and IFN-γ. The results are expressed as mean of mediator produc-
tion � SD of samples from five independent experiments

ducible and consistent between experiments, however,
the differences between groups were not statistically
significant.

Discussion

Taurine chloramine (TauCl), a product of the
neutrophil/monocyte myeloperoxidase – halide sys-
tem, formed by a reaction of taurine with hypochlo-
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and desinfectant agent for a special application in hu-
man medicine. A recent clinical study showed that
TauCl could be considered as a therapeutic option in
some infectious diseases (Nagl et al., 1998). Much less
is known about the ability of exogenous TauCl to
inhibit inflammatory response in vivo. On the
other hand, there is evidence that taurine (Tau),
either directly or indirectly (via TauCl), exerts anti-
inflammatory effects in vivo (Cantin, 1994). For exam-
ple, oral administration of Tau was reported to
prevent or attenuate lung inflammation in animals
(Gould et al., 1986).

The present study shows, for the first time, the effect
of in vivo TauCl administration on the development of
an inflammatory disease. To determine the effect of in
vivo TauCl administration we have used murine type
II collagen-induced arthritis (CIA), an animal model
for rheumatoid arthritis (RA) (Trentham et al., 1977).
The CIA model has been used to test most of the
currently accepted therapies for RA (Hess et al.,
1996). Many therapeutic approaches for immune in-
tervention in RA have been proposed, including
anticytokine strategies (directed towards TNF-α, IL-
1�, IL-6), application of anti-inflammatory cytokines
such as IL-4 and IL-10, or approaches that interfere
with the functions of synoviocytes (Moreland et al.,
1997; Firestein, 1998). The treatment of CIA with
TauCl is based on the results coming from in vitro
studies. These studies show that TauCl may modulate
the immune reactions, which contribute to the
pathogenesis of CIA and RA.

Firstly, it was shown that TauCl inhibits neutrophil
functions, which are implicated in tissue damage and
inflammation. TauCl down-regulates the production
of TNF-α, PGE2, NO and the generation of other
oxygen free radicals (Kim et al., 1996; Marcinkiewicz
et al., 1998). Secondly, TauCl competes with HOCl
for target molecules neutralizing HOCl toxic effect.
It is well documented that HOCl, the product of
neutrophil MPO-halide system, is involved in
pathogenesis of RA (Edwards and Hallett, 1997). Tis-
sue inhibitors of metalloproteinases (TIMPs) prevent
uncontrolled connective tissue destruction by limiting
the activity of matrix metalloproteinases. HOCl, but
not TauCl, can inactivate TIMPs at concentrations
achieved at sites of inflammation (Shabani et al.,
1998). HOCl also contributes to cartilage destruction
mediated by neutrophil/macrophage enzyme, colla-
genase – a major putative candidate for collagen
breakdown in synovitis. Collagenase has been shown

to undergo conversion from the inactive procoll-
agenase state to the fully active collagenase form when
oxidized by HOCl. In contrast to HOCl, TauCl has
been reported to be essentially unreactive with colla-
genase, and it has been suggested that taurine may act
as a “sink” for the oxidizing potential of HOCl to
minimize joint damage (Davies et al., 1993).

Finally, TauCl is able to modulate induction of a
specific immune response at several independent
points of the overall antigen-presenting pathway. We
have shown previously that TauCl inhibits the release
of IL-2, a Th1 type cytokine, from CD4� T cells and
modulates the functions of antigen-presenting cells
(Marcinkiewicz et al., 1998, 1999). The development of
CIA is known to be dependent on CD4� T cell activa-
tion, however, the relative importance of Th1 and Th2
cells in CIA is not clear (Mauri et al., 1996).

The role of endogenous Tau/TauCl in pathogenesis
of RA is still unknown, however, some observations
have suggested a disturbance in the metabolism of
Tau in this disease. These observations include: i.
Neutrophils within RA synovial fluid are activated and
secrete granule enzymes, including myeloperoxidase
(Edwards et al., 1997); ii. Elevated levels of Tau have
been detected in plasma; iii. Hypertaurinuria has been
noted in RA patients (Trang et al., 1985); iiii, TauCl
inhibits, in vitro, production of pro-inflammatory
cytokines, as well as proliferation of fibroblast-like
synoviocytes isolated from rheumatoid arthritis
patients (Kontny et al., 1999, 2000).

All these data suggest that application of TauCl may
affect the development of arthritis. In a situation
of hypertaurinuria in RA, application of exogenous
taurine in treatment of CIA does not seem to be appro-
priate. Indeed, our preliminary experiments showed
that Tau administration had no effect on disease out-
come (data not shown). On the contrary, administra-
tion of TauCl had a strong effect on the development
of CIA. TauCl treatment prior to disease onset, simul-
taneously with primary immunization, significantly de-
layed the appearance of arthritic symptoms. However,
the symptoms flared up one week after the last injec-
tion of TauCl (day 21). On the last day of experiment
(day 36), incidence and severity of arthritis was similar
in mice treated with TauCl and placebo mice. These
results suggest that the effect of TauCl was short-
term and reversible. TauCl has been described as a
long-lived oxidant, undergoing less than 5% decompo-
sition/h at pH 7 and 37°C, towards inactive sulphoacet-
aldehyde (Cunningham et al., 1998), although this
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process has been reported to be accelerated at lower
pH, a factor that would be relevant during phagocyto-
sis. A different effect was observed when mice were
treated with TauCl during the time of manifestation
of arthritis, but starting before the onset of disease.
Surprisingly, TauCl reduced the incidence, but had
no effect on severity of arthritis. TauCl, in those mice
which did develop CIA, did not reduce clinical symp-
toms of arthritis, the humoral anti-collagen II immune
response and the production of proinflammatory
mediators by peritoneal macrophages. In our opinion,
TauCl, injected subcutaneously, could not suppress the
inflammation in arthritic joints because the local con-
centration of exogenous TauCl was to low. Moreover,
TauCl is not able to inhibit the production of mediators
by already activated cells. This is in agreement with our
previous study showing that the anti-inflammatory
effect of TauCl in vitro, was observed only when TauCl
was added either before or simultaneously with
neutrophil/macrophage activating agents (LPS, IFN-γ,
bacteria) (Marcinkiewicz et al., 1995, 1998).

In conclusion, it is apparent that systemic TauCl
administration in vivo could not alleviate the symp-
toms of arthritis, which already took its course, but
surprisingly, it may prevent the development of CIA.
The mechanism of this phenomenon is unclear, but
this observation strongly indicates that TauCl may be
used for immune intervention in vivo. Further investi-
gation is necessary to elucidate this problem. At the
moment, we can only speculate that TauCl may affect
the induction of inflammatory response e.g. by modu-
lating the balance between Th1 and Th2 cytokines.
Finally, to improve the effectiveness of TauCl therapy,
the future investigations should include local, intra-
articular administration of TauCl and evaluation of
potential combination therapies.
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