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What Is Taurine ?

«2-Aminoethane sulfonic acid, or taurine, is a phylogenetically ancient
compound with a disjunctive distribution in the biosphere.

It is present in high concentration in algae and in the animal kingdom,
including insects and arthropods, but is generally absent or present in
traces in the bacterial and plant kingdoms.

*In many animals, including mammals, it is one of the most abundant of
the low-molecular-weight organic constituents.

*A 70-kg human contains up to 70 g of taurine.

*One is not tumbling into the abyss of teleology in thinking that a
compound conserved so strongly and present in such high amounts is
exhibiting functions that are advantageous to the life forms containing it.

Huxtable R J, Physiological Reviews 1992



Taurine is a¢6-amino-acid

A beta amino acid is the one where the amino group of -NH2 is attached to the
secondary carbon rather than the Alpha carbon.
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*Suphur is more electronegative than oxygen.

*Methionine, cysteine, homocysteine, and taurine are the 4 common sulfur-
containing amino acids, but only the first 2 are incorporated into proteins.
*Taurine is termed as a non-essential but very important o /ot
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| Clinically Important Compounds
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Taurine Metabolism

Inflammation
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v'Association of taurine with the antioxidant network: a redundancy of the immune system.
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v'Taurine haloamines, the products of MPO-halide system, function as a physiological link
between cysteine pathway and the heme-oxygenase-1 system (HO-1)

Marcinkiewics et al amino acids 2014



Redox metabolism of Glutathionine (GSH) and Taurine
A Redox Balance

Samualsson M, et al. Psychiatry Res. 2013.
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GSH as cysteine storage via the y-glutamyl cycle. The y-glutamyl cycle
utilize GSH as a continuous source of cysteine.

Shelly C, Lu MD Mol Aspects Med. 2009



Taurine fulfils most if not all criteria to be accepted as a
neurotransmitter in mammalian CNS

Wu JY, Prentice H,. J. Biomedical Science 2010
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Specific enzyme namely: cysteic/cysteine sulfinic acid
decarboxylase (CAD/CSAD) & L-glutamate dehydroxylase

SpECIfIC criteria / (GAD) present in the brain
~_ Both CAD / CSAID & GAD present in cell body,

*Substance / enzyme present in neuron dendrite and nerve terminal

/ Release of taurine both Ca?* dependent & independent
* Release upon stimulation / Ca?* dependent

Taurine elicits neural hyperpolarisation by
opening the chloride channels in cerebellum and
hipocampus

*Elicits proper physiologic response
A specific taurine receptor is present distinct from
re . GABA t tauri i t
*A specific receptor is present receptors (taurinergic system)

N .. w Specific taurine transporter
Inactivation mechanism is present to end process

inactivation system / function has
been found
Regulation of calcium transport

Reduction /
Of IP3 // IF’al ﬁ
mediated

. = e Through IP3 / PLC
Ca-*
) _— syste m
I nte r n a I Neuroscience. 2018 Feb 21:372:74-86. doi’ 10,1016/ neuroscience.2017.12.041. Epub 2017 Dec 30

T Presynaptic Dopamine D2 Receptors Modulate [3H]GABA Release at StriatoPallidal

loss Tau Terminals via Activation of PLC — IP3 — Calcineurin and Inhibition of AC — cAMP — PKA

Signaling Cascades.

Jijon-Lorenzo R1, Caballero-Floran \H1‘ Recillas-Morales S2, Cortés H3‘ Avalos-Fuentes .JAW, Paz-Bermudez FJ1, @JQ“, Floran 85




G Derivatives of Taurine

N-chlorotaurine (NCT) and N-bromotaurine (NBrT) are the
physiological products of activated neutrophils, resulting from the
reaction between taurine with hypochlorous acid (HOCI) and

m" e ocl MPO-dependent killing
$ *MPO H,0,-MPQ halide system
-/
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e - e = weo
pocd - = H;0, cet 7 HOCI + H,0
e

Oxygen species
produced by
activated neutrophil 2




215 Taurine Meeting

Dalian China 2018

A fine example of DNA and RNA replication toxicities by chlorination and
subsequent bromination of Uracil and Deoxycytidine
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215 Taurine Meeting

Dalian China 2018 Mammalian tissue
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ROS signaling

Oxidation / reduction properties of N-chlorotaurine and N-bromotaurine from Taurine :
reactions consume electrons needed for ROS formation

SN-Cl+ H* + 2e- —> >-N-H + Cl- Oxidative molecules are actively

Indirect control of e availability duced debrivi lect
reduced depriving electrons
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Redox Control of the Cell Cycle in Health and Disease

Ehan M. Sarsour, Manoash G, Eumar, Loona Chaudbur, dmanda L. Balan, and Fraphat ©. Goswam
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The role of haloamines in non-activated and
stimulated J774.2 macrophages

*%

* The haloamines inhibit the PGE, production, without altering
the COX2 expression in LPS/IFN-gamma stimulated J774.2
macrophages, preventing the COX pathway (Olszanecki et al.
2008). This is via induction of Heme Oxygenases -1 & 2.
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Overview of the most important physiological
actions of taurine
Formation of bile acids
Cholesterol excretion
Osmoregulation and cell volume regulation
lon transport (Na** Cl*-, Nal*-Ca?* - exchange)
Inhibition of protein phosphorylation

High taurine concentrations in retina and the
photoreceptor system- kidney cells

Formation of N-chlorotaurine in leukocytes as part of
the host defence

Possibly scavenging of reactive carbonyl compounds

Development of the foetus and the newborn : retina,
kidneys, heart



Taurine Deficiency Defects

Retinal and tapetum degeneration

Cardiac dysfunction

Immune deficiency

Muscle atrophy

Premature aging

Impaired reproduction

Mitochondrial impairment

Neuro modulation impairment

Approved agent for heart failure in Japan (2013)
Central in attenuation of diabetic symptoms

Cardiac study WHO (2009) : Taurine deficiency = Cardio-
vascular mortality
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=3 Taurine Is A Prescribed Therapy For
MELAS Syndrome

Mitochondrial encephalomyopathy, lactic acidosis,
and stroke-like episodes

MELAS syndrome is a rare disorder that begins in childhood,
usually between two and fifteen years of age, and mostly
affects the nervous system and muscles. The most common
early symptoms are seizures, recurrent headaches, loss of
appetite and recurrent vomiting. Stroke-like episodes with
temporary muscle weakness on one side of the body
(hemiparesis) may also occur and this can lead to altered
consciousness, vision and hearing loss, loss of motor skills and
intellectual disability. MELAS is caused by mutations in
mitochondrial DNA and in one patient, this syndrome has
been associated with mutations in a nuclear gene, POLG1.




What Is The Clinical Evidence Correlating
MELAS With Kidney Disease ?

Clin Mephrol. 2013 Dec;30(6):456-63. doi 10.5414/CN107063.

Renal involvement in MELAS syndrome - a series of 3 cases and review of the literature.

Seidowsky A, Hoffmann M, Glowacki F. Dhaenens CM, Devaux JP de Sainte Foy CL, Provot B Gheerbrant JO, Hummel A, Hazzan M, Dracon M, Dieux-
Coeslier A, Copin MC, Mol C, Buob D.

Abstract

Renal dysfunction is increasingly recognized as a potential clinical feature of mitochondrial cytopathies such as mitochondrial
encephalomyopathy, lacticacidosis and stroke-like episodes (MELAS) syndrome. Five cases of MELAS syndrome with renal involvement
from 4 unrelated families are presented in this case series. Three of the 5 patients had a history of matemally-inherited diabetes and/or
deafness. Focal and segmental glomerulosclerosis and arteriolar hyaline thickening were the most striking findings on renal biopsy. In
addition to clinical presentation with the typical symptoms of MELAS syndrome, genetic testing in these patients identified the A3243G point
mutation in the tRNALeu gene of the mitochondrial DNA (mtDNA). The diagnosis of MELAS syndrome was thus considered to be
unequivocal. The incidence of kidney disease in MELAS syndrome may be underestimated although a study is required to investigate this
nypothesis. As the A3243G mtDNA mutation leads to a progressive adult-onset form of focal segmental glomerulosclerosis (FSGS),
screening for the MELAS A3243G miDNA mutation should therefore be performed especially in patients with maternally-inherited diabetes or
hearing loss presenting with FSGS.



Taurine deficiency leads to renal scarring

Small, contracted kidney from taurine-deficient kitten showing renal
scarring(left) as compared to normal kidney from age-matched control

(right).



Taurine effects on Kidney

Body / Water Homeostasis

Modulation in renal blood flow / hypertension proteinuria
Glomerular filtration / osmoregulation

lon reabsorption / composition of urine

Renal maldevelopment and cell cycles : Central WT 1 gene =2
Taurine transporter regulation.

Attenuation of sympathetic and renin-angiotensin system
overactivity

Alteration of renal hemodynamics

Taurine biosynthesis that leads to Taurine derivatives is
central to pathology intervention



lon Reabsorption by Taurine / Taurine
Transporter in Renal Cell System

Adaptively regulated taurine transport

Sodium-chloride-dependent, temperature-sensitive and
pH dependent, optimally negative intracellular charge,
requires protein synthesis, aerobic process.

TauT / Tau System is tightly regulated by taurine against a
chemical gradient

Strictly sodium dependent. 2 Na+ : 1 Cl : 1 TauT by apical
surface of LLC-PK1 cells moving to basolateral surface

TauT / Tau system of osmoregulation is also genetically
controlled
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Sites of action of Taurine in renal disorders

Site Function of Taurine

Vasculature Regulation of blood flow and stabilization of
endothelial surface

Glomerulus Scavenging reactive oxygen species

Proximal Tubule Na!* K** Ca* co-transporter and regulation of taurine body pool
Renal Medulla Osmoregulation and cell volume regulation

Bladder Neutrophil function or diminishing neutrophil respiratory burst




Acta Phyziol [Oxf). 2008 May-Jun; 187{1-2):61-73.

The taurine transporter: mechanisms of regulation.

Han X", Patters AB, Jones DR, Zelikovic | Chesney RW.

= Author information
1 Department of Pediatrics, The University of Tennessee Health Science Center, Memphis, TN 35103, USA.

Abstract

Taurine transport undergoes an adaptive response to changes in taurine availability. Unlike most amino acids, tauring is not metabolized or
incorporated into protein but remains free in the intracellular water. Most amino acids are reabsorbed at rates of 98-99%, but reabsorption of
taurine may range from 40% to 99.2%. Factors that influence taurine accumulation include ionic environment, electrochemical charge, and
post-translational and transcriptional factors. Among these are protein kinase C (PKC) activation and transactivation or repression by proto-
Oncogenes such as W11, ¢-Jun, c-Myb and p33. Renal adaptive regulation of the taurine transporter (TauT) was studied in vivo and in vitro.

Site-directed mutagenesis and the oocyte expression system were used to study post-translational regulation of the TauT by PKC. Reporter
genes and Northern and Western blots were used to study transcriptional regulation of the taurine fransporter gene (TauT). We demonstrated
that (i) the body pool of taurine is controlled through renal adaptive regulation of TauT in response to tauring availability; (ii) ionic environment
electrochemical charge, pH, and developmental ontogeny influence renal taurine accumulation; (iif) the fourth segment of TauT is involved in
the gating of taurine across the cell membrane, which is controlled by PKC phosphorylation of serine 322 at the post-translational level, (iv)
expression of TauT is repressed by the pd3 tumour suppressor gene and is transactivated by proto-oncogenes such as WT1, ¢-Jun, and c-
IMyb: and (v) over-expression of TauT protects renal cells from cisplatin-induced nephrotoxicity.




Mechanism of Genetic Regulation
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Genetic Regulation of Taurine Transport (TauT)

Regulation occurs both at the level of transcription —cAMP, and
translation Ca?* dependent.

Isoform proteins exist in renal cells, e.g 70 and 30 kD adaptively
regulated by taurine conc.

Different renal cells use distinct mechanisms of regulation — low
taurine dietary intake : twice the activity of TauT

Steady state TauT activity is controlled by phosphorylation of Ser
322 by Protein Kinase C.

Taurine trasport is regulated through the P 53 / SP1 transcription
factor system

P 53 over-expression = renal malformation = TauT is a
transcriptional target of P 53

Putative p 53 binding site in TauT promoter region

Cisplatin nephrotoxicity = TauT is a safeguard anti-apoptotic
gene—> Increased TauT expression alleviates cisplatin
nephrotoxicity.



EFFECT OF TAURINE ( A ROS SCAVENGER ) DEPLETION ON CELLULAR FUNCTION
(diminished electron flow and elevated NADH/NAD* ratio )

Taurine depletion

Taurine
+ e [ | 15U tRNALCUHUUR) Sy _I_L ND€
tRNALeU[UUR)

1] 0 <2929 {10, «— [l Complex |

Chong CJ et al Nutrients 2017

ER stress

Apoptosome

c 12 activati
aspase 12 activation Caspase 9 activation

Saspesh R actiinton Resulting in disruption

Apoptosis of electron flow

*Bottleneck of taurine deficiency results in dramatic effect on energy metabolism

*Diminished flux of electrons by impaired NADPH dehydrogenase acticity (innate complex |

enzyme) and increase in impaired NADH/NAD" ratio adversely effects energy metabolism by

affecting key enzymes of glucose and fatty acid metabolism

*e.g impaired mechanical performance of heart, brain & kidneys.



Link to nephropathies

Kyriakopoulos AM et al International Journal of Inflammation 2017.
Walczewska M et al Adv Exp Med. Biol 2019

plasmamembrane
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Adv Exp Med Bigl. 2018;1155:1015-10321. dod: 10.1007/878-021-13-8023-5_24.

Combined Biological Effects of N-Bromotaurine Analogs and lbuprofen. Part I: Influence on
Inflammatory Properties of Macrophages.

Walczewska M, Ciszek-Lenda M', Perun &' Kiecka A', Nazimek K, Kyrizkopoulss A2 @gmzﬁ Gottardi W, Marcinkiewicz J°.

(= Author information

1 Chair of Immunology, Jagiellonian University Medical College, Krakow, Poland.

2  Nasco AD Biotechnology Laboratory, Piraeus, Greece.

3 Division of Hygiene and Medical Microbiology, Medical University of Innsbruck, Innsbruck, Austria.

4 Chair of Immunology, Jagiellonian University Medical College, Krakow, Poland. mmmarcin@cyf-kr.edu.pl.

Abstract

Taurine haloamines (N-chlorotaurine, N-oromotaurine) due to their strong antiseptic and anti-inflammatory properties are good candidates for
topical application in treatment of skin inflammatory/infectious disorders. Recently, we have demonstrated that more stable N-bromotaurine
analogs (N-dibromo-dimethyl taurine, N-monobromo-dimethy! taurine) and bromamine T show strong microbicidal and anti-inflammatory
properties at concentrations well tolerated by human cells and tissue. Non-steroidal anti-inflammatory drugs (NSAIDs) with cyclooxygenase
(COX) inhibitory activity are commanly used in various inflammatory diseases. However, systemic administration of NSAIDs may result in
adverse side effects. For example, the use of ipuprofen in children with varicella is associated with enhanced serum levels of TNF-a and with
increased risk of necrotizing soft tissue infections and secondary skin infections caused by invasive streptococci. The aim of this study was to
examine combined immunomodulatory effects of bromamines and ibuprofen on J774.A1 macrophages. We have shown that the primary
activity of ibuprofen, the inhibition of PGE2 production by activated macrophages was intensified in the presence of bromamines. Most

importantly, the stimulatory effect of ibuprofen on production of inflammatory cytokines (TNF-a, IL-6) was inhibited by all tested bromamines.
These observations indicate that bromamines may neutralize massive production of TNF-a at sites of inflammation, a side effect of ibuprofen.
Therefore, we suggest that systemic administration of ibuprofen (NSAIDs) in treatment of inflammatory/infectious skin diseases should be
supported by topical application of bromamines as an adjunctive therapy.




Potent therapeutic strategy with Taurine /
Taurine derivatives for NSAID induced
nephropathies

Kyriakopoulos et al International Journal of Inflammation 2017.
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Digbetes Metab. 2010 Jun;45(2):248-253. doi: 1001016/ disket. 2012.04.001. Epub 2018 Apr 18.

Complement activation in patients with diabetic nephropathy.
Li¥a' Chang DY' Chen M?, Zhao MH'.
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Abstract

AIM: Emerging evidence has indicated a role of the complement system in the pathogenesis of diabetic nephropathy {OM), although the
pathways of complement activation and their clinicopatholegical relevance in ON are as yet unclear. The present study aimed to investigate
levels of various complement components in plasma and urine of DM paftients, and their correlation with clinicopathological parameters.

METHODS: Atotal of 68 biopsy-proven DN patients with plasma samples were recruited, including 50 patients who also had urine samples
available. Seven complement components (S1g, MBL, Bb, Cdd, C3a, C5a, soluble C5b-5) were measured by enzyme-linked immunosorbent
assay (Elisa), and any associations between their levels and clinicopathological parameters were then investigatad.

RESULTS: In DN patients, plasma levels of C1g, MBL, Bb, C4d, C3a, C5a and sC5b0-9 were significantly higher than in diabetes patients
without renal involvement, as were also urinary levels except for C1qg, which showed no significant differences betwesen the two groups. Also,

urinary levels of C3a and C5a were significantly correlated with serum creatinine, urinary protein and estimated glomerular filtration rate,
whereas urinary sChb-% was significantly correlated with the latter two (and not serum creatinineg). In addition, urinary levels of MBL, Bb and
Cdd were significanthy comelated with urinary protein, while C3a, C4d and Bb significantly correlated with the classification of glomerular
lesions im OMN.

COMCLUSION: In DN patients, the complement system is activated and, of the three possible complement pathways, activation of the lectin
and alternative pathways is associated with renal damage.
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Myeloperoxidase influences the complement regulatory activity of complement factor H.
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Abstract

DBJECTIVE; The interaction between neutrophils and activation of aliernative complement pathway plays a critical role in the pathogenasis of
AMNCA-associated vasculitis (AAV). MPO, which can be released from ANCA-stimulated neutrophils, was recently demonstrated to be capable
of activating the alternative complement pathway. Here we aimed to investigate the interaction between MPO and factor H (FH), a key
regulator of the alternative pathway, and its effect on the functional activities of FH.

METHODS: Detection of FH and MPC on neutrophil extracellular traps (NETs) induced by serum from A& patients and in kidney biopsies of
AAY patients was performed by immunostaining. In vitro binding between MPC and FH was examined by ELISA and surface plasmon
resonance. The influence of MPO on the complemeant regulatory activity of FH was further assessed.

RESULTS: FH deposited and co-localized with MPO in NETs. In kidney biopsies from A&V patients, MPO was closely adjacent to FH in
glomerular capillaries. We demonsirated that MPO binds to FH with an apparent nanomolar affinity and identified short consensus repeats 1-
4 of FH as the major binding sites. In terms of functional analysis, MPOQ inhibited the interaction between FH and C3b and the decay-
accelerating activity of FH. The fluid phase and surface cofactor activities of FH upon C3b inactivation were inhibited by MFO.

CONCLUSION: Cur findings indicate that MPQ binds to FH and influences the complement regulatory activity of FH. MPC-FH interaction may
participate in the pathogenesis of A&V by contributing to activation of the alternative complement pathway.




Neutrophil MPO — H,O, — halide system
Cyrosel

Phagolysosome HOCI :$ Taurine
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Tumour cells

Cyvtoprotection

Tissue injury Proteins
Chronic inflammation D
Host defense wself” — inflammation, autoimmunity

v'Inside phagolysosomes, HOCI is responsible for oxidative burst.
v'Outside phagolysosomes, taurine neutralizes detrimental effects of HOCI on neighboring cells

and protects “‘self”” molecules from oxidative modification.
v'NCT, the product of this reaction, is less toxic than HOCI. NCT is not membrane permeable,

oxidizes distinct targets and causes less damage to biologically active molecules.

(Marcinkiewicz Kontny Transworld Research Network Chapter 6, 2012)



The complement activation pathways and their regulators.

Ghosh P et al. Endocrine Reviews, June 2015, 36(3):272—-288

Emerging evidence:

v'cardiometabolic disease,
including dysregulation of
adipose tissue metabolism

v'low-grade focal inflammation,
increased expression of adhesion
molecules and proinflammatory
cytokines in endothelial cells

v'contributing to endothelial
dysfunction

v'insulin resistance

Hertle E, et al Mol Immunol. 2014,;61:135-148.
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Anti-CD 59, anti CD 55 &
anti CD 49 although restrict
the formation of Cb5
Membrane attack complex
(MAC), the neutrophiles
activate autologous
complement despite these
strict controls.

Camous L et al, Blood. 2011
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Activated
neutrophiles
infiltrating
form NET's
with MPO at
sites of
inflammation
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Inhibition of
C3b+FH

This counteracts: Complement alternative
pathway acts as a positive feedback
amplification of neutrophil
activation Laurent Camous L et al Blood

(2011) 117 (4): 1340-1349.

_ Inhibition of decay

accelerating activity of FH

Complement factor H
%> binds at 1-4 short




> 1t is commonly accepted that taurine plays an important role in the
immune system as an antioxidant to protect cells, including leukocytes,
from oxidative stress (Schaffer et al. 2009; Wang et al. 2009)

> Results indicate that taurine conversion of HOCI to NCT is associated
with amelioration of biological effects of protein chlorination.

> Results on taurine-myeloperoxidase equilibration are independent
from anti -C5a clinical trials and may work in conjunction

Non-physiologically low levels of ROS negatively affect cell growth, development and
differentiation illustrating the importance of ROS as second messengers that control metabolic

processes and signaling pathways
Dahl JU, et al. Protein quality control under oxidative stress conditions. J Mol Biol. 2015;427(7):1549-1563.



Specific taurine diabetes kidney function facts due to Polyol
accumulation

* Nerves, Retina and Kidneys do not depend on insulin for glucose uptake

* High intracellular levels of glucose = High intra glucose, and sorbitol = depletion if
intra Taurine is low

* Hypoglycemic effect of Taurine first reported in 1930’s
* Taurine binds specifically to the purified insulin receptor

e Several clinical studies indicate that 500 mg of taurine supplementation for 1 -3 months
results to restoration of glucose levels and kidney functions

e Chronic dialysis and ureamic patients have lower plasma, muscle and erythrocyte levels
of taurine

Pathology due to activation of Polyol metabolic pathway that
leads to reduced taurine intracellular levels
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Histology of glomeruli from wild-type (WT)
and TauT-deficient mice.

Extensive hyalunosis,
extension of
juxtaglomerular
apparatus

\

Arteriosclerosis
glomerular
mesangiolysis and
nodular
glomerulosclerosis

5 Monthos |



Histologic renal lesions in diabetic
TauT-deficient mice

Heavy Collagen IV deposition
in juxtaglomerular area and
mesangial expansion

ZIncrease in endothelial
cells in the glomeruli
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TauT expression and the presence of taurine in kidney
tissue of non-diabetic and diabetic wild type
(WT), TauT+/-, and TauT-/- mice.
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Hyalunosis = Arteriosclerosis Possible

T Therapeutic
Intervension
Multiple pathways relevant to Through TauT
immunosuppression Activation
T Cell Inhibition
Increased
Taurine

Transport
Interleukin 2 inhibition P

\

NBrT, NCT

Cyclosporin, Tacrolimus = Calcineurin Inhibitors



Taurine deficiency leads to atherosclerosis

Taurine and
osmolyte depletlon

Endothellal
dysfunctlon

Platelet Dysfunction of neutrophiles
Reduced carbonyl aggregation and leucocytes
scavenging = Increased
glycation and AGE"

formation

Atheroscleros:s

/

Reduced bile acid and cholesterol
excretion

*Advanced Glycated End-products



Taurine Clinical Significance Is Now Improving

Kidneys Such As Heart And Eyes Rely On Taurine

Y

Taurine Deciciency Evidently Leads to Nephropathy

I

laurine Trasporter May Rule Disease Development

NCT And NBrT Become Of Most Importance For

Medical Use in Inflammation, Autoimmunity and Cancer

Need for Clinical Examination

Nephrology May Lead The Scene Of Clinical Testing As
Really No Direct Medication Is Available For Kidney

Disease.




* Taurine supplementation is probably the key factor either
alone or by supplementation of its precursors e.g.
olutamine — glutathionine to alleviate improper neutrophil
function contributing to kidney disease

* This is achieved by redox equilibration of
myeloperoxidase (+ SOD...) by taurine and taurine
derivatives

e Taurine derivatives : N-chlorotaurine and N-bromotaurine
or newer stable oxidant drugs like Bromamine T are now

ready for clinical use to alleviate oxidative bursts like in

kidney crisis (ANCA —vasculitis - nephropathies) .
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1. (WO20171439331) N-BROMOTAURINE SOLUTION S AND EMUL S1IOM 5 AGAINST ABNORMAL CELLS
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Title {EN) N-EROMOTAURINE SOLUTIONS AMD EMULEIONS AGAINST ABNORMAL CELLS
{FR) SOLUTIONS ET EMULSIONS DE N-BROMOTALRINE DIRIGEES CONTRE DES CELLULES ANORMALES

Abstract: {EM) & method of producing agueous solutions of N-bromotaurine

{Taurine Bromanine, M3rT) with excess taurine {0 a ratio 1:5) with |ater

addition of MalBr. Emulsicns of these solutions with Siable Preduced
ve O (520,00} for use against hyper-proliferative and sbnormally
differentizting cells of hurnan and marmmalian erigin. In addition, dus to
the hyper-proliferation of keratnccyies in psoriatic skin, said aquecus
solutions and emulsions containing MErT and excess taurine, and

S P00 are ussful agsinst the lesions of psoriasis. Said solutions,
when appisd on cells in vitre, provide maimization of MErT anti-
profiferative properties on abnoomally differentiating and hyper-
proliferating celis of human and mammalkan origin by restonng N8BT
anti-proliferative activity in 3 sclution, whilst leaving unaffected the
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proliferation of normally dividing human fibroblasis. The use of MEBrT | . i || WG | —T—
taurine soluticns in psoniasis optimally comprises the simullaneous use somm | saarmimes | attamine |
of 5. P00, by concurrent mixing to rmake an ermulsion. 5 P00 is e |

SAE-T N e el - arnm | L2 T wm |

derived from the physical refinement of olive il and is mixed with M-

bromotaurine [ taurine sclutions to produce an sctive emulsion, and n;_m:lz.,;,._.umm | wam | apars | remme |
thereafier to derve cintments, creams, lotions, as medicinal e i Lamom] L1, T T T t _Fhumrss |
preparations to treat psoriacis and Hempes Zoster dermateses. —_— | e il |
SJeneficially, when 5.P0.0. is utilized to make an ermulsion with NBIT / ICTE e Wi | aseEs maam |
= 1 i === T Cdm |

taurine aquecas solutions and applied on psocnatic lesions coupled with .HIMHWI | S o .

HalBr later addition this shortens to half the time pencd for peoniasis
=5ions regression 3nd mnimizes side effects on dermal tissue a5
compared to the NBrT aqueous solution application on psoriatic
=5i0ns.

{FR} La présents invention conceme un procede de production de



British Journal of Dermatology

Tolerability and efficacy of N-chlorotaurine in comparison with
chloramine T for the treatment of chronic leg ulcers with a
purulent coating: a randomized phase Il study

M. Nagl, V.A. Nguyen, W. Gottardi, H. Ulmer, R. Hopfl

First published: 23 September 2003 | https://doi.org/10.1046/).1365-2133.2003.05432.x | Cited by: 40

Background The well-known active chlarine compound chloramine T (CAT) with broad-
spectrum antimicrobial activity is in commeon therapeutic use for leg ulcers with purulent
coatings; however, this treatment is painful. The tolerability of the less aggressive N-
chlorotaurine (NCT), an endogenous compound also produced in vivo by stimulated
human granulocytes, could be superior.

Objectives To assess the tolerability and efficacy of NCT in the cleaning of purulent
coatings in chronic leg ulcers in comparison with CAT.

Methods In a double-blind, randomized phase llb clinical study 40 patients were
treated for a median of 7 days (range 3-14) with a 1% agueous solution of either NCT
(20 subjects) or CAT (20 subjects) by twice-daily application of dressings soaked in the test

Results The concentration tolerated in vitro by human epidermoid carcinoma cells was
at least 10-fold higher for NCT (0-01%) compared with CAT (0-0001-0-001%). There was
significantly less pain caused by NCT compared with CAT (P < 0-05)ondays 1and 4
and a trend for a shorter duration of pain (P = 0-093). The scores of intensity of
coating improved without difference in both treatment groups, whereas granulation and
re-epithelialization appeared earlier in the NCT group (P < 0-05). Non-guantitative
microbiological cultures from ulcer smears revealed persistence of colonization by
bacterial species in approximately half of both treatment groups.

Conclusions Both active chlorine compounds were helpful in reducing purulent
coatings. Because of its lower toxicity and better tolerability, NCT is of advantage in the
treatment of leg ulcers.
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Article [ The Laryngoscope homepage l

Acute Otitis Externa: Efficacy and Tolerability of N-Chlorotaurine,
a Novel Endogenous Antiseptic AgentT

Andreas Neher MD &, Markus Nagl MD, Elisabeth Appenroth MD, Michaela Gstéttner MD, Martin
Wischatta MD, Franz Reisigl MD, Martin Schindler MD, Hanno Ulmer PhD, Kurt Stephan PhD

Abstract

Objective: The study's objective was to test the tolerability and efficacy of the
endogenous antiseptic N-chlorotaurine (NCT) in comparison with a standard clinical
treatment according to a phase llb clinical trial protocol.

Study Design: The antimicrobial agent NCT was compared with the antibiotic component
drops Otosporin (containing neomycin, polymyxin B, and hydrocortisone) for topical
treatment of acute otitis externa in a randomized and rater-blinded clinical study.

micro-biologic cultures from ear swabs revealed Fseudomonas aeruginosa (58%) followed
by Staphylococcus aureus (18%) as the main causative pathogens.

Conclusions: NCT appears to be well tolerated and more effective than the therapy using
antibiotic component drops. Because of its endogenous nature and its higher efficacy,
NCT appears to be a good choice for topical treatment of acute otitis externa.



Therapeutic Advances in Respiratory Disease

Tolerability of inhaled N-chlorotaurine in humans: a double-blind
randomized phase | clinical study

Roland Arnitz, Markus Stein, Petra Bauer, more.. Markus Nagl/®
First Published June 1, 2018 | Research Aricle

https:/fdoi.orgMO0 1771 753466618778955

Abstract
Background:

N-chlorotaurine (NCT), a long-lived oxidant produced by human leukocytes, can be
synthesized chemically and used topically as a well-tolerated antiseptic to different
body regions including sensitive ones. The aim of this study was to test the tolerability
of inhaled 1% NCT in aqueous solution upon repeated application.

Conclusions:

Inhaled NCT is well tolerated as in other applications of different body regions. Side

effects are mild, topical and transitory. The study was reqgistered prospectively in the
Eurcpean Clinical Trials Database of the European Medicines Agency. The EudraCT
number is 2012-003700-12.
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N-chlorotaurine and N-bromotaurine Combination
Regimen for the Cure of Valacyclovir-unresponsive
Herpes Zoster Comorbidity in a Multiple Sclerosis

Patient

Anthony M. Kyriakopoulos', Stella Logotheti?, Janusz Marcinkiewicz’
and Markus Nagl*

"Nasco AD Biotechnology Laboratory, 18536 Firaeus, Greece.

EDepamnenr of Biotechnology, Agricultural University of Athens, Athens, Greece.
JDepamnenf of Immunology, Jagiellonian University Medical College, Krakow, Poland.
'*Depamnent of Hygiene, Microbiology and Social Medicine, Division of Hygiene and NMedical
Microbiology, Medical University of Innsbruck, Innsbruck, Austria.
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N-Bromotaurine

N-Chlorotaurine

Anti-infective phase
Wound healing



Case Report
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Swift Cure of a Chronic Wound Infected gy e
With Multiresistant Staphylococcus aureus E?E“H‘Eﬁmﬂ
in an Elderly Patient With Stage 5 Renal e e
Disease $SAGE

Anthony M. I{]rriakupuulus', Eirini Grapsal,
Janusz Harcinkiewicl], and Markus Hagl"[nn: 1]

Abstract

¥We present a case of a 91-year-old female with stage 5 renal disease, diabetes type 2, and considerable weakness, suffering
from a 2-month-old wound Infected by a multiresisant Staphylococcus aureus. The wound measured 7 cm In length, 5 cm
In width, and 1.5 cm In depth, having purulent white edges and exudates exceeding the size of the wound. The systemic
antiblotic use was opposing to Improve the patient’s clinical condition due to underlying nephrotoxicity that may have
deterlorated renal fallure and resistance of the Infecting pathogen. The halogenated taurine (Tau) derivatives N-chlorotaurine
(MCT) and N-bromotaurine (MBrT) with potent ant-inflammatory and antimicrobilal efficacy were alternatively amployed
as combination topical treatment to provide a therapeutlc solution. Each agent was applied separately with an Interval of
5 minutes as a |% spray In aqueous soluton every 30 minutes during the day for 3 days. This treatment was very well
tolerated and led to rapid disappearance of the purulent exudate, rapid epithelialization, and complete healing. To avoid
relapse, the application was continued 4 times dally for a further 4 days. No complications occurred In the course of
treatment. This case report conflirms the therapeutic efficacy of MCT In chronic purulent wounds. MErT 15 well tolerated,
too, and can be used In combination with NCT In emergency clinical settngs. |t= potential as a single agent should be
Investigated In further studles. Advancement of wound closure by these agents proved to be Iife-saving for this patient
Further molecular research Is needed to Identify mechanisms that promote wound healing.



VANCOMYCIN MULTI —RESISTANT STAPH. AUREUS INFECTION ON A LEG OF A
88 YEAR OLD LADY CONSIDERED TO AMPUTATTION

Combination Local Treatment With N-chlorotaurine & N-bromotaurine




COMBINATIVE SEQUENTIAL LOCAL APPLICATION OF N-CHLOROTAURINE & N-
BROMOTAURINE 10 MINUTES APART

Immediate Post 1°t ‘ After 12 Hours Post 15t
Application Application




Post 48 Hours Combination Treatment With N-
Chlorotaurine and N-Bromotaurine







The Journal of International Medical Research
2009; 37: 1528 - 1542 [first published online as 37(5) 12]

The Wound Healing Process: an Overview
of the Cellular and Molecular
Mechanisms

T VeLNARD2, T BAILEY? AND V SMRkOLJ?

Wound Healing
Inflammation Proliferation Maturation

Antnoxndants

Protection Entry 4/, B Weikirid

against closure

infection
‘ Re-population




Blepharitis / Demodex mites
infestation

Kyriakopoulos AM Anecdotal Evidence



Post 92 hours of repeating
application of NBrT & NCT




Severe Burn that failed to be treated treated for 2 weeks with standard protocol

45 mins 1% NCT / NBrT Soaking
‘_ .,"- -

Kyriakopoulos AM Anecdotal Evidence



24 hours 1% NCT / NBr Thrice a day 48 hours NCT / NBrT Twice a day

Kyriakopoulos AM Anecdotal Evidence



72 hours NCT / NBrT Twice a day

Kyriakopoulos AM Anecdotal Evidence



<AURIN,
- = So

“ Eraiperr

The bacterial species isolated from biofilm tissue: Their pathogenicity*& ability™ to form biofilms.

Haloamines Treat Successfully A Chronic Multi-bacterial

Biofilm Scalp Infection.

Bacterial species

Pathogenicity

Biofilm making ability

Pseudomonas fluorescence complex3!

Opportunistic pathogen

*%

Active biofilm former on human cells

Staphylococcus lugdunensis

Opportunistic pathogen

Active to form biofilms on medical
devices3*

Aerococcus viridians

Opportunistic invasive pathogen3®

Not known to produce or be involved
in biofilms

Bacillus pumilus

Exceptional pathogen37-3°

Only known for aquatic
environments52!

Kokuria marina

Emerging opportunistic & nosocomial
pathogen1-42

Known not to have the ability to
produce biofilms in humans*!!

Staphylococcus epidermidis

Opportunistic and nosocomial
pathogen

Biofilm forming ability on inserted
devices*

Staphylococcus capitis

Opportunistic and nosocomial
pathogen

Biofilm forming ability on inserted
devices under certain conditions**

Implicated pathogenicity on wounds included with other systemic infections. ** Ability to form biofilm as a single
species on human tissue along with other environmental niches including plants.
'Different species within the genus i.e. Kokuria kristinae®?, bacillus subtilis®2 are known as active biofilm producers in

human infections.
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Initial presentation of skin’s Day 25: Withdrawal of
scalp lesions NCT/NBrT




Conclusions

v’ Taurine , N-Chlorotaurine , N-Bromotaurine And N-Bromotaurine Analogues
Like Stable Bromamine —T Are Powerful Medicinal Tools (Drugs) To Be Used Against

v'Infection
v'Inflammation
v'"Wound Healing
v’ Auto-Immunity
v'Cancer
v'Technology Of Application For Certain Disease Is Required

v'Taurine Compounds Can Not Only Be Seen Alone But Also In Combination As Fine Redox
Tuners

v'Taurine Technology Must Focus On Redox Potential Maneuvering And Control Of
Oxidation To Reduction Status Of Certain Disease State For Mild Point Redox Regulation

v'Learning From Taurine Control Of Disease, Other Compounds (From Plant Tissue) May
Follow The same Paradigm And May be Employed For Control Of A Disease Spectra

v'Clinical Studies Based Also On New Case Studies Are Required And Should Commence
Soon



