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ABSTRACT

Acne vulgaris is a multifactorial inflammatory skin disease. One of the pathogenic factors in acne is
Propionibacterium acnes (P. acnes). Traditional treatment of acne lesions involves topical application
of antibiotics with anti-bacterial and anti-inflammatory properties. However, a failure of this therapy
is widely associated with emergence of resistant bacteria. Therefore, a search for alternative topical
anti-acne drugs is necessary.

Taurine bromamine (TauBr), the physiological product of hypobromous acid reaction with taurine,
shows antioxidant, anti-inflammatory, and anti-bacterial properties. Importantly, P acnes, a poten-
tial pathogenic agent for acne vulgaris, is extremely sensitive to TauBr. In addition, TauBr inhibits
the generation of H,0, by activated neutrophils, which seems to be crucial for reducing the number
and severity of inflammatory acne lesions. All these data strongly support the concept of using TauBr
for topical anti-acne therapy. In our pilot clinical study, we have compared the efficacy of TauBr
cream with clindamycin gel, one of the most common topical agents used in the treatment of acne.
After 6 weeks, both treatments produced comparable, beneficial results. More than 90% of patients
improved clinically with similar reductions in a number of acne lesions (~65%). Therefore, the results
from clinical studies are consistent with previous in vitro data and strongly suggest that TauBr could

be considered a new therapeutic option in inflammatory acne.

Taurine haloamines (taurine chloramine, taurine
bromamine) — properties and biological functions
Activated neutrophils and eosinophils gener-
ate a variety of reactive oxygen species (ROS)
at the site of infection and inflammation. Most
importantly, they generate hypohalous acids
(HOCI, HOBY) from the oxidation of halide ions
(CI, Br) by myeloperoxidase (MPO) and eosino-
phil peroxidase in the presence of H,0,."2 These
oxidants are potent antimicrobial agents, but
excessive production can result in a host tissue
damage.’-% In physiological conditions, this ef-
fect is controlled by antioxidants, primarily by
taurine. Taurine (2-aminoethane sulphonic acid),
the most abundant free amino acid in leukocyte
cytosol, is the major scavenger of hypohalous ac-
ids.® Physiological products of reaction between
taurine and HOBr or HOCI are taurine broma-
mine (TauBr) and taurine chloramine (TauCl),
respectively."®7 TauCl and TauBr, the major ha-
loamines generated at the site of inflammation,

have anti-inflammatory and microbicidal prop-
erties.®8: TauBr, similarly to TauCl, decreases
the production of inflammatory mediators such
as nitric oxide, prostaglandin E,, tumor necrosis
factor-a, interleukin (IL)-6, IL-12, and chemok-
ines in both rodent and human leukocytes.'0:!
Anti-inflammatory activity of taurine haloamines
is also associated with their antioxidant proper-
ties. TauCl and TauBr reduce generation of ROS.
However, only TauBr neutralizes H,0,, the major
oxygen species generated at the site of inflamma-
tion.'2 Both TauBr and TauCl can induce genera-
tion of heme oxygenase-1 (HO-1), a stress-induc-
ible enzyme, which also has an antioxidant and
anti-inflammatory capacity.'® Therefore, it may
be suggested that taurine haloamines and HO-1
cooperate in the regulation of inflammatory re-
sponse and attenuation of oxidative stress. How-
ever, it is not clear whether endogenous TauCl and
TauBr support HOCl and HOBr in microbial kill-
ing. On the other hand, it has been demonstrated
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that exogenous TauCl exerts microbicidal activ-
ity at concentrations well tolerated by human
tissue but higher than that achieved by endog-
enous TauCl.3 Importantly, a number of clinical
studies have confirmed that TauCl might be use-
ful in treating various topical infections due to
its combined microbicidal and anti-inflammato-
ry properties.®'* Much less is known on poten-
tial therapeutic application of TauBr. Recent-
ly, we have reported that TauBr shows strong
anti-bacterial activity at physiological non-cy-
totoxic concentrations.'® Interestingly, in vitro,
at the same concentrations TauBr killed tested
bacteria (Escherichia coli, Propionibacterium acnes
[P. acnes], Staphylococcus epidermidis) and reduced
ROS generation by neutrophils.5'2'% Because bac-
terial infections and ROS generation are closely
associated with the pathogenesis of many inflam-
matory skin diseases'’'8, these data suggest that
TauBr may be a good candidate for topical thera-
py in dermatology.

Perspectives for TauBr application in dermatology
Is TauBr a good candidate in acne topical therapy?
In dermatology, medications containing a mix-
ture of anti-inflammatory agents (steroids) and
antibiotics are widely used. Therapies which al-
low to achieve the same result without side effect
of steroids seem to be the future in the treatment
of various inflammatory skin diseases, including
acne vulgaris. Acne is a multifactorial inflamma-
tory skin disease affecting pilosebaceous folli-
cles. Acne is not an infectious disease, although
the role of P. acnes is outlined in many studies.?20
P acnes and S. epidermidis belong to bacterial flora
of the skin, but only P. acnes is considered to be
involved in the pathogenesis of chronic skin in-
flammation in acne. During proliferation P. acnes
secretes various inflammatory mediators that
initiate and perpetuate the local inflammatory
response.2"2?

A variety of agents for the treatment of acne
vulgaris are available today. Current clinical strat-
egy in the case of mild to moderate inflammato-
ry acne involves combination with typical top-
ical antibiotics, retinoid, and benzoyl peroxide
to achieve a simultaneous anti-bacterial, anti-
oxidant, and anti-inflammatory therapeutic ef-
fect.2324 During the last few years, clindamycin
and benzoyl peroxide have became the most wide-
ly prescribed topical drugs for acne.?*2° Howev-
er, resistance of P. acnes to anti-acne antibiotics is
considered a therapeutic failure of topical treat-
ment.?8-28 These findings indicate the need to de-
velop strategies to minimize the use of antibiot-
ics in acne therapy.

Based on our knowledge on the biological
properties and functions of taurine haloam-
ines, we have decided to examine clinical effica-
cy of TauBr in the treatment of acne. We suggest
that TauBr may be a good candidate for topical
therapy, without the risk of inducing bacterial re-
sistance, the major problem of topical antibiotic
therapy in acne.?? From a clinical point of view,

it is interesting that susceptibility of P. acnes to
TauBr appeared to be significantly higher than
that of S. epidermidis, as we have shown recent-
ly."® Therefore, due to its ability to selectively kill
P acnes, TauBr seems to be a promising candidate
as a topical agent in acne therapy.

In our double blind study, the efficacy and safe-
ty of 0.5% TauBr in a cream formulation was com-
pared with 1% clindamycin gel, one of the most
common topical agents in the treatment of acne
vulgaris. Forty patients with mild to moderate
inflammatory facial acne vulgaris were random-
ly treated with either TauBr or clindamycin for 6
weeks, twice a day. More than 90% of patients im-
proved after both treatments. No adverse effects
were observed. Both TauBr and clindamycin pro-
duced significant reduction of inflammatory skin
lesion counts (papules/pustules). After 6 weeks,
comparable reduction in acne lesions have been
observed in the TauBr and clindamycin groups -
65% and 68%, respectively.*0

Conclusions Our in vitro studies and a pilot
clinical investigation suggest that TauBr can be
used in monotherapy or in a combination with
other drugs as a topical agent in the treatment
of acne vulgaris. TauBr at non-cytotoxic concen-
trations demonstrates bactericidal activity in vit-
ro, being significantly stronger than that of Tau-
CL. P. acnes, a potential pathogenic agent in acne,
is more susceptible to TauBr than S. epidermid-
is, which supports the concept of using TauBr
as a selective topical disinfectant in the treat-
ment of acne vulgaris. Moreover, TauBr showed
the capacity to reduce generation of ROS by neu-
trophils, which seems to be crucial for reduction
of the number and severity of inflammatory acne
lesions. Finally, TauBr may be a desirable alterna-
tive treatment for acne vulgaris, especially in pa-
tients who have already developed antibiotic re-
sistance (Patent No. EP 1 663195). We also sug-
gest that TauBr and TauCl, because of their abil-
ity to stimulate heme oxygenase-1 expression's,
may be used as novel players in cutaneous wound
repair and psoriasis®'.
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STRESZCZENIE

Tradzik pospolity (Acne vulgaris) jest choroba zapalng skéry, powodowang przez wiele czynnikdw.
Jednym z nich jest Propionibacterium acnes (P. acnes). Klasyczne leczenie polega na miejscowym
podawaniu antybiotykdw wykazujgcych wtasciwos$ci bakteriobdjcze i przeciwzapalne. Jednakze czg-
ste niepowodzenia takiej terapii sg zwigzane z narastajgca antybiotykooporno$cig bakterii skérnych.
Istnieje zatem konieczno$¢ poszukiwania alternatywnych lekéw.

Bromamina tauryny (TauBr), fizjologiczny produkt reakcji HOBr z tauryna, wykazuje wtasciwosci
przeciwbakteryjne, przeciwzapalne i antyoksydacyjne. Co wazne, P acnes, potencjalny czynnik pa-
togenny tradziku pospolitego jest wysoce wrazliwy na TauBr. Wykazano ponadto, ze TauBr hamuje
produkcje H,0, przez zaaktywowane neutrofile, co wydaje sie by¢ kluczowe dla redukcji ilo$ci i nate-
zenia zapalnych zmian tradzikowych. Powyzsze dane potwierdzaja, ze TauBr jest dobrym kandydatem
do miejscowego leczenia tragdziku pospolitego. W naszych pilotowych badaniach klinicznych pordw-
nywali§my efektywno$¢ kremu z TauBr z zelem z klindamycyna, jednym z najpospolitszych lekéw
w leczeniu zmian trgdzikowych. 6-tygodniowe obserwacje wykazaty podobny efekt terapeutyczny
w obu badanych grupach. Poprawe zaobserwowano u >90% pacjentéw, z podobng redukcja iloSci
zmian skérnych wynoszacg ~65%. Badania kliniczne potwierdzity zatem wyniki poprzednich badan
in vitro nad wtasciwo$ciami TauBr i sugerujg wyraznie, ze TauBr powinna by¢ rozpatrywana jako
nowa opcja terapeutyczna w leczeniu zapalnego tradziku.
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