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Description

Technical field

[0001] The present invention is related to Biological Sciences, Pharmacology, Neurobiology, Biotechnology and Med-
ical Sciences, specially Neurology and Internal Medicine. It is related, in general, with the generation of therapies for
Central Nervous System (CNS) diseases which proceed or derive from ischemic, inflammatory and/or neurodegenerative
damage.
[0002] The invention is based on the use of C-Phycocyanin (C-Phyco) derivatives or parts of this molecule, presenting
pyrrolic rings in their structure, for cerebrovascular disease treatment, characterized by tissue hypoxia and diseases
with inflammatory and neurodegenerative components. They also include the pharmaceutical combinations of said
compounds with other biomolecules, which are administered both prophylactically and therapeutically.

State of the prior art

[0003] The treatment of cerebrovascular, demyelinating and neurodegenerative diseases represents a new frontier
in the field of Neurosciences. Cerebrovascular accidents (CVA) affect around 5% of the World population aged 65 years
old or more and can produce serious physical disabilities in affected individuals (World Health Organization: Statistical
Information System. World Health Organization, 2004). More than 90% of deaths occur in persons aged 50 years old
or more and approximately 15% to 30% of surviving patients present some type of sequel (Buergo-Zuaznabar M A, et
al. Revista Electrónica de las Ciencias Médicas en Cienfuegos: 2-22; Miranda Q J A. Cerebrovascular Diseases, 2004;
1: 17-21; Rosamond W, et al. Circulation. 2007:169-171).
[0004] Around 80% of CVA, according to the World Health Organization (WHO) data, are of the ischemic type which
have their origin in the acute occlusion of one of the main brain arteries by a thrombus or an embolus (World Health
Organization: Statistical Information System. World Health Organization, 2004), which originates a reduction of perfusion
of the region irrigated by that artery.
[0005] Neuroprotection is a prophylactic and therapeutic treatment strategy, with the fundamental objective of pre-
venting the pathological loss of neurons occurring in CNS diseases, such as during ischemia. Neuroregeneration has
the fundamental objective of reverting the damage occurred in neuroinflammatory and neurodegenerative diseases such
as Multiple Sclerosis (MS).
[0006] The main objective of brain schemia treatment are: (1) to reduce the size of the ischemic zone, limiting its
possible extension to the adjacent area; (2) to limit the progressive advance of cell death to the recoverable zone of
penumbra within an adequate therapeutic window (Muhammad S H A S. Eur Neurol. 2008; 59:4-14).
[0007] The new neuroprotector and/or neuroregenerator therapeutic agent candidates, must block and/or attenuate
the cell metabolic biochemical processes leading to progressive brain damage during and after the ischemic event.
Furthermore, they must cover a broad spectum of possible pharmacological targets within the brain damage pathogenic
mechanism (Ovbiagele B, et al. Curr Treat Options Cardiovasc Med. 2003; 5:441-449).
[0008] There is evidence of compounds extracted from natural sources with neuroprotector and/or neuroregenerator
effects in ischemic type disorders, as well as in neurodegenerative diseases. Several studies indicate that natural and
synthetic cannabinoids are able to produce neuroprotector effects in brain ischemia (Mauler F, el at. J Pharmacol Exp
Ther. 2002; 302(1): 359-68; ladecola C. Curr Opin Neurol. 2001; 14: 89-94; Sinor A D, et al. Neurosci Lett. 2000; 278(3):
157-60), multiple sclerosis (Baker D, Pryce G, Croxford J L, Brown P, Pertwee RG, et al. Nature. 2000; 404(6773):
84-87), Huntington’s disease (Lastres-Becker I, et al. Brain Res. 2002; 929(2): 236-42) and in Parkinson’s disease
(Lange J M, et al. DDT. 2005; 10(10): 693-702) by means of different antioxidant mechanisms and excitotoxicity inhibition
by decreasing and blocking the release of amino acids and inflammation mediators.
[0009] In spite of this, there are important adverse effects associated to cannabinoids depending, to a large extent,
on dose dependence, on the concentration of cannabinoid compounds in each dose, on the experience of the consumer
and the time of consumption.
[0010] Acute effects have been reported, to a large extent due to the anticholinergic effects of cannabinoids including:
mouth dryness, eye reddening, blurry vision, blood pressure decrease, increase of heart rate, decrease of reaction
capacity, increase of perceived sensations, loss of coordination and slowdown of psychomotor pace. Chronic effects
have also been reported, such as: immune system dysfunction with a possible increase of cancer incidence which
surpasses, in the case of lung cancer, the incidence rate for tobacco consumers. Increase of the risk of acute myocardium
infarct, infertility, liver fibrosis in hepatitis patients and the possible risk of increase of epilepsy is still under debate for
cannabinoid consumers; and some psychic effects, given by the fact that cannabis consumption may trigger alterations
of perception such as hallucinations, distortion of time-space perception, or depersonalization and/or derealization phe-
nomena. Anxiety crises, psychotic type acute crises, euphoria, excessive loquacity, as well as cognitive dysfunction
such as short-term memory loss or slowness of thinking, non-reversible cognitive alterations, worsening of previous
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psychiatric problems, increase of risk of schizophrenia. Alterations of the mood have also been described (depressive
and/or maniac), social marginality, as well as dependence to cannabis consumption, which in some cases initiates the
consumption of other drugs. It must be emphasized that cannabis consumption during pregnancy may derive in cognitive
and psychopathological alterations of the offspring during adolescence.
[0011] C-phyco is a biliprotein found in some blue-green algae such as Spirulina platensis, which is often used as a
dietary supplement in many countries with well proven nutritional and cytoprotective properties (Bockow B I. United
States Patent. No. 05709855 (1998); Kay, R.A. Crit. Rev. Food Sci. Nutr.1991; 30: 555-573; González De R C, et al.
Life Sci.1993; 53: 57-61).
[0012] A large part of the studies with C-Phyco have had the purpose of demonstrating antioxidant properties. The C-
Phyco free radical sequestrating action was demonstrated by an assay on: (1) chemo-luminescence, and (2) of inhibition
of 2-deoxiribose damage (Romay C, et al. Inflamm. Res. 1998; 47:36-41; Bhat V B, et al. Biochem. Biophys. Res.
Commun. 2000; 275:20-25).
[0013] It has been proven that C-Phyco significantly inhibits the increase of lipid peroside of rat liver microsomes after
ascorbic acid + Fe2+ treatment (Romay C, et al. Inflamm. Res. 1998; 47:36-41) or with 2,2’ azobis 2-amidinopropane
hydrochloride (HAAP). The latter is an initiator of free radical formation (Bhat V B, et al. Biochem. Biophys. Res. Commun.
2000; 275:20-25), indicating that this compound is a good lipid peroxidation inhibitor.
[0014] On the other hand, C-Phyco acts as an anti-carcinogenic agent by the inhibition of oxidative damage to DNA
mediated by ONOO-, limiting tumor proliferation (Li B, et al. Biomed Pharmacother. 2005; 59: 551-60). Moreover, it was
demonstrated that this natural compound inhibits platelet aggregation (Hui-Fen Ch, et al. British Journal of Nutrition.
2006; 95: 435-440).
[0015] C-Phyco at a concentration of 1-3 mg/mL, prevents neuron death due to the absence of potassium and serum
for 24 h in a culture of brain granulous cells (Rimbau V, et al. Naunyn Schmiedebergs Arch Pharmacol. 2001; 364:96-104).
[0016] C-Phyco activity was also examined in a model of brain damage in rats induced by kainic acid (Rimbau V, et
al. Neuroscience Letters.1999; 276: 75-78). The administration of one 100 mg/kg dose of C-Phyco reduced the signs
and alterationa evidenced in the treated animals compared to those of the untreated control group. Additionally, it has
been demonstrated that C-Phyco inhibits COX-2 through: 1) the assay of the isolated enzyme and (2) the complete
blood assay (Reddy C M, et al. Biochem. Biophys. Res. Commun. 2000; 277:599-603).
[0017] C-Phyco was able to reduce edemas when administered by the oral route at a dose of 100-200 mg/kg in swollen
paw models induced by carragenin and glucose oxidase in mice and rats (Romay Ch, et al. Pharm. Pharmacol. 2000;
52: 367-368; Madhyastha HK, et al. J Cell Mol Med. 2008), and in the mouse-ear inflammation model, induced by
araquidonic acid (Romay Ch, et al. Pharm. Pharmacol. 2000; 52: 367-368).
[0018] A review summarizes the main studies performed with C-Phyco in different animal models (Curr Protein Pept
Sci. 2003 Jun; 4(3):207-16). Most of the experiments required high doses of C-Phyco (above 100 mg/kg and up to 300
mg/kg) for a therapeutic effect to be observed.
[0019] Phycocyanobilin (PCB) is the chromophore of C-Phyco; from the chemical viewpoint it is characterized by the
presence of pyrrolic rings without the protein fragment.
[0020] Interferons (IFNs) were initially discovered as soluble proteins with antiviral activity, and they may be classified
in: IFNs type I (IFN alpha and beta) and type II (IFN gamma). Although it is generally considered that IFNs alpha and
beta use a common complex receptor, several reports suggest that there are differences in the capacity of IFN alpha
and beta to induce certain biological effects. These include the preferential induction of an IFN-specific gene (Rani MRS,
et al. J Biol Chem 1996, 271: 22878- 22884; Platanias LC, et al. J Biol Chem 1994, 269:17761-17764), inhibiting effects
of different growth factors (Rosenblum MG, et al. J Interferon Res 1990, 10: 141-151) and erythropoietic effects (Means
RT, et al. Exp Hematol 1996, 24: 204-208). From this, it may be deduced that a biological effect identified for alpha IFN
does not have to also be identified for beta IFN and vice-versa.
[0021] A possible explanation for different signaling events between alpha and beta IFNs is the existence of phospho-
proteins associated to the specific receptor of beta IFN, which seems to be phosphorylated tyrosine, and is associated
to receptor 1 of alpha IFN (IFNAR1) (Croze E, et al. J Biol Chem. 1996: 271: 33165- 33168; Platanias LC, et al. J Biol
Chem. 1996, 271: 23630-23633).
[0022] The mechanisms of action of alpha and beta IFN are highly complex. These two cytokines act through different
signaling routes. The latter is supported by evidence. Studies carried out in UIA cells, in which JAK kinase TYK2 is
absent (Velazquez L, et al. 1992. Cell 70: 313-322) showed that these cells cannot bind with and respond to alpha IFN,
but they can do so with beta IFN (Pellegrini S, et al. 1989. Mol Cell Biol 9, 4605-4612). This suggests that the binding
sites for alpha IFN require the presence of TYK2. In the case of the binding sites for beta IFN these may be formed in
the absence of TYK2.
[0023] Clinical Trials (CT) made with alpha IFN in MS have shown poor efficacy (Gilhus EN, World Neurology 1995,
5: 10-12; Sheridan P (ed), Multiple Sclerosis Research in progress 1993-1994. Clinical Trials. International Federation
of Multiple Sclerosis Societies, London, 1995, pp. 3-35; Trials with Alferon, human leukocyte interferon alpha. Clinical
Trials Monitor, 1997; 4 (12): 4).
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[0024] Beta IFN is one of the drugs approved by the Food and Drug Administration of the United States (FDA) for MS
and reports also reflect its poor effectiveness and its dependence on high doses to achieve an effect (Zaragozá García
F et al. Farm Hospit. 2002; 26:294-301).
[0025] Additionally, for IFN therapy, secondary effects have been described depending on the dose and administration
route. Patients may experiment pseudo-flu reactions such as fever, myalgia, shivering and general discomfort between
24 - 48 hours after each injection. Necrosis at the injection site takes place in 5% of patients.
[0026] On the other hand, one of the main in vivo actions of Interleukin 2 (IL-2) is promoting thymus development
and regulatory T cell (Treg) peripheral expansion (cTreg). The loss of the activity of Treg in IL-2 or IL-2Rbeta deficient
mice produces severe antigen dependent lymphadenopathy followed by lethal autoimmunity. The presence of IL-2
dependent Treg is based on a number of adoptive transfer and genetic experiments. Recently it has been demonstrated
that Treg’s have an essential role as brain protective modulators of the post-ischemic inflammatory brain damage (Liesz
A et al. Nat Med 200915, 192 - 199).
[0027] Autoimmune disease (such as MS) and brain ischemia are characterized by a relative deficiency of Treg.
Therefore, Treg expansion may improve these diseases. IL-2 can produce Treg expansion in vivo providing a potential
clinical application of this treatment modality (Liu R. Eur J Immunol. 2010; 40:1577-89).
[0028] IL-2 is considered a biological response modifier, which has been used for cancer treatment such as melanoma
and kidney cell carcinoma as well as HIV. IL-2 in high dose schedules has been tested, since low dosages do not achieve
the desired therapeutic effect.
[0029] The high dose Schedule implies the administration of IL-2 by the intravenous route every eight hours, if the
patient tolerates it, up to attain 15 doses. This schedule has significant secondary effects, which are reversible in most
cases when the treatment is stopped, but due to the severity of some of them, the patients are hospitalized and sometimes
require intensive care while receiving the drug.
[0030] Another product of special interest is the peptide known as GHRP-6 ("Growth Hormone Releasing Peptide-6").
This peptide, originally described as derived from bowel meta-encephalin, showed afterwards an unexpected growth
hormone (GH) secretagogue effect in different mammal species -including humans (Bowers CY, et al. Endocrinology.
1984, 114: 1537-45; Pandya N, et al. J Clin Endocrinol Metab. 1998, 83:1186-9). This molecule has been administered
intravenously in humans as a secretagogue agent for differential clinical diagnosis of the different forms of dwarfism
(Popovic V, et al. Lancet. 2000; 356:1137-42).
[0031] GHRP-6 increases the insulin-like growth factor 1 expression (IGF-1) in the CNS (Frago L.M, et al. Endocrinology
2002, 143:4113-4122). IGF-1 intervenes in certain processes such as: (1) increasing events related to oligodendrocyte
maturation (Wilson H.C, et al. Glia 2003, 44:153-165), (2) blocking TNF-alpha dependent apoptosis routes and (3)
reducing expression of class I molecules of the main histocompatibility complex (Ito T, et al. Am. J. Pathol 2004,
164:623-634).
[0032] It has been demonstrated that a GH and IGF-1 secretion reduction is linked to brain ischemic processes, which
are more frequent in elderly persons (Frutos MG, et al. Am J Physiol Endocrinol Metab. 2007, 293:E1140-52).
[0033] The aging of the GH/IGF-1 axis must be restored with treatments stimulating GH production and secretion.
The chronic systemic treatment of adult rats with GHRP-6 increase IGF-1 levels in several brain regions such as hy-
pothalamus and cerebellum. Also, intracellular signaling cascades normally associated with anti-apoptotic actions are
activated in theses areas. Sodium glutamate in abnormal high concentrations can provoke neuron hyper-excitation
producing cell damage and/or death. GHRP-6 reverts glutamate-induced cell death through reduction of the activation
of caspase 7 and 9 (Delgado-Rubín de Célix A, et al. J Neurochem 2006, 99:839-49).
[0034] In spite of the success of GH secretagogues synthetic peptides, the persisting problem is that they have to be
injected several times a day, they are expensive, having secondary effects and, they probably regulate internal receptors
of the signaling cascade, which means that their effect diminish with time. The secondary effects associated to GHRP-
6 injections are: cancer, hypotension, congestive heart disease, uncontrolled bleeding, carpian tunnel syndrome, reduc-
tion of insulin sensitivity, hypoglycemia, gynecomastia, edema, leukemia in children, ketogenesis and allergic reactions.
[0035] Erythropoietin (EPO) acts in an unspecific fashion on components of the "final common cascade" determining
the severity or progression of a large number of completely different brain diseases. EPO has anti-apoptotic, anti-
inflammatory, anti-oxidant, neurotrophic, angiogenic, and stem cell modulating effects, therefore being able to influence
neural plasticity. EPO protecting and regenerative properties have been reported, as well as improvement of cognitive
functions in several animal models of neurologic and psychiatric diseases. The "Göttingen-EPO-stroke trial" provided
the first promising evidence in humans for a neuroprotective therapy in acute brain diseases. The experimental treatment
with EPO to improve cognitive functions in schizophrenic patients represents a new strategy for a chronic brain disease.
An exploratory assay in chronic progressive MS, as an example of an inflammatory disease of the nervous system,
provided the first positive results of the EPO treatment on the motor and cognitive functions (Ehrenreich H, et al. (2008)
J Ren Nutr. 18:146-53). EPO has hematopoietic functions in the brain and other organs, particularly during the devel-
opment. AsialoEPO, or low syalic acid EPO, has been identified as a neurotrophic and neuroprotector agent in a broad
variety of experimental contexts, from neuron cultures up to in vivo models of brain damage. Different mechanism by
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which AsialoEPO produce neuroprotection have been recognized: i) reduction of Sodium glutamate toxicity, ii) induction
of the generation of anti-apoptotic neuron factors, iii) reduction of inflammation, iv) reduction of nitric oxide induced
damage and, v) direct anti-oxidant effects. Evidence suggests that asialoEPO can be a new strategy for a large variety
of CNS disorders in adults and children, especially as a possible alternative for perinatal asphyxia (S Juul. (2002) Acta
Paediatrica 91 s438: 36-42).
[0036] The ischemic infarct is associated to a variety of patho-physiological changes that affect neuronal and glial
brain tissue. These changes are translated into specific protein release to the peripheral blood. The neuron specific
enolase protein, the S100B protein and the specific glial fibrillar protein are possible markers of post-infarction brain
damage in humans.
[0037] Although EPO and asialoEPO proteins have been used for brain ischemia and neurodegenerative disease
treatment, adverse effects have also been reported associated to their use. EPO therapy and the increase of hematocrit
are associated to adverse events such as hypertension and thrombosis. In these cases, the use of drug combinations
showing more efficacy is also justified, which could lead to the use of lower doses, other administration routes and
reduction of adverse events.
[0038] Therefore, finding more potent drugs or combined molecules for CNS ischemic or neurodegenerative damage
therapy is needed to reduce adverse events associated to the high doses of the drugs required to achieve the desired
effect.
[0039] Romay, Ch., et al., describe that Phycocyanin (Pc) is a phycobiliprotein that has been recently reported to
exhibit a variety of pharmacological properties. (Romay, Ch., et al., Current Protein and Peptide Science, 2003, 4, 207-16).
[0040] Arciero, D. M. et al., describe trypsin digestion of the apophycocyanin - phycoerythrobilin (PEB) adduct and
purification of the resulting bilin peptides (Arciero, D. M. et al., The Journal of Biological Chemistry, 1998, Vol. 263, No.
34, Issue of December 5, pp. 18358-18363).

Description of the invention

[0041] The present invention solves the above mentioned problem by providing chromogenic peptides (PCB-aa) with
the sequences shown in the sequence listing and having in their structure a tetra-pyrrolic system. For the first time it is
demonstrated that these compounds have properties which support their use in prophylaxis or treatment of ischemia or
tissue degeneration. In a particular embodiment they may be used for the treatment of ischemic and neurodegenerative
disease.
[0042] The chromogenic peptides or PCB-aa of the invention consist of sequences of between 3-6 amino acids of the
alpha (α-C-Phyco) or beta (β-C-Phyco) chains of C-Phyco, obtained by enzymatic digestion.
[0043] These peptides are:

SEQ ID NO. 1: 79MAABLR84 (β-C-Phyco);
SEQ ID NO. 2: 84BAR86 (α-C-Phyco);
SEQ ID NO. 3: 80AABLR84 (β-C-Phyco);
SEQ ID NO. 4: 82BLR84 (β-C-Phyco);
SEQ ID NO. 5: 81ABLR84 (β-C-Phyco)

[0044] Where B (in bold) is a cysteine covalently bonded to phycocyanobilin (PCB).
[0045] Also, the objective of the present invention is a pharmaceutical composition comprising at least one peptide
identified as SEQ ID NO. 1-5 and pharmaceutically acceptable excipients.
[0046] A novelty of the invention is the demonstration of a neuroprotecting and neuro-regenerating effect by the
chromogenic peptides and PCB, which effect is higher than that of C-Phyco, showing protection from the damage induced
by sodium glutamate, a mechanism resembling brain ischemia, in the cell line PC12 and in animal models of brain
ischemia and MS.
[0047] The PCB-aa peptides and PCB showed protection in molar concentrations 25 times lower for PCB-aa and 10
times lower for PCB (2 mM de PCB-aa and 5 mM of PCB protect 100% of the cells submitted to the damage), while 50
mM of C-Phyco was needed to protect around 75% of the cells.
[0048] Additionally, in a particular embodiment, a reduction of the volume of the infarction in the brain ischemia reper-
fusion model I/R in Mongolian Gerbils was demonstrated, when the animals were treated with PCB-aa and PCB. The
results show a higher effectiveness for PCB-aa (49,2%) than for PCB (43,1 %).
[0049] Therefore, the objective of the present invention is also the use of a compound selected from the group consisting
of the peptides identified herein as SEQ ID NO. 1- SEQ ID NO. 5, named PCB-aa for short, and PCB, for manufacturing
a medicament for use in the treatment of ischemia or tissue degeneration treatment. In a particular embodiment, said
medicament is for use in the prophylaxis or treatment of CNS diseases resulting from ischemic, inflammatory or neuro-
degenerative damage.
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[0050] Another aspect of the invention is that it provides a method for prophylaxis or treatment of ischemia or tissue
degeneration characterized by the administration of a pharmaceutical composition comprising a compound selected
from the group consisting of the peptides identified herein as SEQ ID NO. 1- SEQ ID NO. 5 and PCB to a subject in
need thereof. In a particular embodiment, the method of the invention is characterized in that the ischemia or tissue
degeneration causes CNS diseases resulting from ischemic, inflammatory or neurodegenerative damage.
[0051] In another embodiment, the invention provides a pharmaceutical combination comprising a first component,
selected from the group consisting of the peptides identified herein as SEQ ID NO. 1- SEQ ID NO. 5 and phycocyanobilin,
and a second component, selected from the group composed by type I interferons, including alpha (IFN-a) and beta
(IFN-b) interferons, Interleukin-2 (IL-2), Erytropoitin (EPO), asialoEPO and the secretagogue peptide of the human
growth hormone (GHRP-6).
[0052] The synergic effect of the active components, referred to their neuroprotective and/or neuroregenerative prop-
erties, justifies their use in brain ischemia of different origins and in neurodegenerative diseases such as MS, Alzheimer’s
disease, lateral amyotrophic sclerosis, Spinal-cerebellar ataxia, Huntington’s disease and Parkinson’s disease.
[0053] Although alpha and beta IFNs are type I IFNs and use a complex common receptor, a number of observations
suggest that there are differences in the properties of alpha and beta IFNs to induce certain biological effects.
[0054] In a particular embodiment the evaluation of the PCB-aa/IFN-a and PCB/IFN-a combinations were performed
in a prophylactic schedule in the experimental autoinmune encephalomyelitis (EAE) model demonstrating a synergic
effect of the mentioned combinations in respect to the independent active principles, regarding the prevention of the
development of the disease.
[0055] In another particular embodiment, the PCB-aa and PCB combination with IFN-a and IFN-b were evaluated
comparing them to their independent active principles, administered at doses of 3,375 mg/Kg of PCB-aa, 750 mg/Kg of
PCB and 500 ng/Kg for both IFNs, showing a relative effectiveness regarding the decrease of the volume of the brain
infarction of 83,3% and 89,3%, for the combinations of IFN-a with PCB and PCB-aa, respectively; and 87,0% and 93,6%,
for the combinations of IFN-b with PCB and PCB-aa, respectively, which are higher than the active principles separately
in the model of brain I/R in Mongolian gerbils.
[0056] Additionally, in another particular embodiment, the combinations PCB-aa/IFN-b and PCB/IFN-b were evaluated,
which were administered at a daily dose of 3,375 mg/Kg of PCB-aa/Kg, 750 mg/Kg of PCB and 6 doses of 500 ng/Kg
of IFN-b. Results showed a relative effectiveness in the decrease of clinical symptoms that is greater than that of the
active principles separately in the EAE model. Hence, a therapeutic effect in the EAE animal model was also demon-
strated.
[0057] Other embodiments includ the evaluations of the combinations of PCB-aa/IFN-b and PCB/IFN-b as a pharma-
ceutical combination administered by different routes (intraperitoneally, nasal, oral and rectal) in the EAE model, dem-
onstrating a similar pharmacological effect in respect to clinical signs. The compounds forming part of the mentioned
pharmaceutical combinations may be applied simultaneously or separately in the same individual during the course of
a single treatment. The pharmaceutical combinations referred to in this invention may be for parenteral, nasal, oral or
rectal administration; with appropriate excipients for these routes.
[0058] In another particular embodiment, the effect of PCB-aa, PCB and IL-2 in brain ischemia was evaluated. The
combination PCB-aa/IL-2 and PCB/IL-2 had a synergic effect regarding the reduction of the volume of the brain infarct
in respect to the active components independently (49,2% effectiveness for PCB-aa, 43,1% effectiveness for PCB,
25,8% for IL-2 and 84,3% for the combination of PCB-aa/IL-2 and 74,5% for the combination PCB/IL-2) in the model of
brain ischemia in Mongolian gerbils.
[0059] On the other hand, the evaluation of the combination PCB/GHRP-6 and the independent active principles was
performed by their intraperitoneal administeration in the brain I/R animal model in Mongolian gerbils. From a morphometric
point of view a synergic effect was observed with the combination, which had a value of 85% effectiveness with respect
to 35,8% for PCB and 36,1% for GHRP-6.
[0060] Another novelty of this invention is the synergic effect in relation to the reduction of the infarct volume demon-
strated for the combinations PCB-aa/EPO and PCB-aa/asialoEPO; compared to the separate components (49,2% ef-
fectiveness for PCB-aa, 36,9% for EPO, 39,4% for asialoEPO, 87,7% for the combination PCB/EPO, 90,5% for the
combination PCB/asialoEPO, 91,7% of the combination PCB-aa/EPO and 94,5% for the combination PCB-aa/asialoE-
PO). The former justifies the use of said combinations for the treatment of CNS diseases that occur with, or are the
result, of ischemic damage.
[0061] The components forming the therapeutic combination of the invention can be administered simultaneously or
sequentially to the same individual during the course of a medical treatment.
[0062] Also an objective of the invention is the use of the pharmaceutical combination comprising a first component,
selected from the group consisting of the peptides identified herein as SEQ ID NO. 1- SEQ ID NO. 5 and phycocyanobilin,
and a second component, selected from the group consisting of type I IFNs, including alpha (IFN-a) and beta (IFN-b)
IFNs, Interleukin-2 (IL-2), Erythropoietin (EPO), asialoEPO and the human GH secretagogue peptide (GHRP-6), for
manufacturing a medicament for prophylaxis or treatment of CNS diseases of ischemic, inflammatory or neurodegen-
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erative origin. In one aspect of the invention the said medicament protects the damaged brain parenchyma as a conse-
quence of acute or chronic diseases.
[0063] The invention also comprises a method for the prophylaxis or treatment of CNS diseases of ischemic, inflam-
matory or neurodegenerative origin, which method is characterized by the administration, to a subject in need thereof,
of a pharmaceutical combination comprising: a first component, selected from the group consisting of the peptides
identified herein as SEQ ID NO. 1- SEQ ID NO. 5 and phycocyanobilin; and a second component selected from the
group consisting of type I Interferons, including alpha interferon (IFN-a) and beta interferon (IFN-b), Interleukin-2 (IL-2),
Erythropoietin (EPO), asialoEPO and the secretagogue peptide of the human growth hormone (GHRP-6). This method
is characterized in that the components forming the combination may be administered simultaneously or sequentially
to the same subject in the course of a medical treatment. In a particular intervention this treatment was applied to brain
ischemia of different origins, MS, Alzheimer’s Disease, Lateral Amyotrophic Sclerosis, Spinal-Cerebellar Ataxia, Hunt-
ington’s Disease and Parkinson’s Disease.

Brief description of the figures

[0064]

Figure 1. Characterization by mass spectrometry of PCB obtained by metanolic treatment (A) and the chromogenic
peptides obtained by trypsin digestion, defined together as PCB-aa, B: SEQ ID NO. 1; C: SEQ ID NO. 2; D: SEQ
ID NO. 3-5.
Figure 2. In vitro study of the neuroprotector effect of C-Phycocyanin (C-Phyco) (A) and of PCB and PCB-aa (B)
against the Sodium glutamate (50 mM) induced damage in the neuronal line PC12. The symbols indicate the
presence (+), absence (-) or concentrations of the respective compounds in the culture medium. Different letters
indicate statistically significant difference, according to ANOVA followed by the Newman-Keuls multiple comparison
test, p<0.05. The values presented in the graphs are the means 6 standard error of the mean (MSE).
Figure 3. PCB-aa (peptides 1 to 5) therapeutic treatment effect on the brain infarct volume, 24 h after the transient
occlusion (10 min) of the common carotid arteries (CCA) in Mongolian gerbils. Different letters indicate statistically
significant difference, according ANOVA followed by the Newman-Keuls multiple comparisons test, p<0.05. The
values are presented in the graphs as the means 6 MSE.
Figure 4. Effect of therapeutic treatment with PCB, PCB-aa (peptide 1), IFN-a and IFN-b and the PCB/IFN-a,
PCB/IFN-b, PCB-aa/IFN-a and PCB-aa/IFN-b combinations on the brain infarct volume, 24 h after the transient (10
min) occlusion of the CCA in Mongolian gerbils. Different letters indicate statistically significant difference regarding
the I/R group + saline, p<0,05. The values are presented in the graphs as the means 6 MSE.
Figure 5. Effect of the PCB-aa (peptide 1)/IFN-b, PCB/IFN-b combinations and their independent active principles
on the clinical course of EAE in C57BL6 mice.
The values presented in the graphs are the means of the clinical index of each group.
Figure 6. Effect of the PCB-aa (peptide 1)/IFN-b combination administered by different routes: intraperitoneally,
nasal, oral and rectal on the clinical index of sick EAE C57BL6 mice. The values presented in the graphs are the
means of the clinical index of each group.
Figure 7. Therapeutic effect with PCB, PCB-aa (peptide 2), IL-2, or the combinations PCB/IL-2 and PCB-aa (peptide
2) /IL-2, on the volume of the brain infarct, 24 h after the transient (10 min) occlusion of the CCA en Mongolian
gerbils. Different letters indicate significant differences with respect to the I/R + saline group, *p<0.05. The values
presented in graphs are means 6 MSE
Figure 8. Morphometric evaluation of the therapeutic effect with PCB-aa (peptide 3), the GHRP-6 peptide, or its
combination in Mongolian gerbils submitted to transient (10 min) occlusion of CCA. A: representative images (4x
magnification) of the left hippocampus of animals that underwent fake surgery (sham), o treated with saline solution,
or with PCB-aa (peptide 3) and GHRP-6 (6,25 mg/kg, intraperitoneal route), or with PCB-aa (peptide 3)/GHRP-6
(maintaining the corresponding doses and administration routes) for 30 min, 3, 6 and 12 h after the ischemic event.
B: bilateral cell count performed in the C2, CA3 and CA4 regions of both hippocampi for each experimental group.
Different letters indicate significant differences with respect to the I/R + saline group, *p<0.05. The values presented
in the graphs are means 6 MSE
Figure 9. Effect of therapeutic treatment with PCB, PCB-aa (peptide 4), EPO, asialoEPO, or their respective com-
binations PCB/EPO, PCB/asialoEPO, PCB-aa (peptide 4)/EPO and PCB-aa (peptide 5)/asialoEPO on the brain
infarct volume, 24 h after transient occlusion (10 min) of CCA in Mongolian gerbils. Different letters indicate significant
differences with respect to the I/R + saline group, p<0.05. The values presented in graphs are means 6 MSE
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Detailed description of preferred embodiments / Examples

Example 1. Mass spectrometry of phycocyanobilin (PCB) obtained by metanolic treatment and of the chromog-
enic peptides (PCB-aa).

[0065] Figure 1A shows the m/z signal 587,26 corresponding to the chromophore PCB, obtained by differential ultra-
filtration of the C-Phyco metanolic extract.
[0066] Figures 1B, C y D show the mass spectrometry pattern of PCB-aa obtained by trypsin digestion of C-Phyco.

Example 2. Neuroprotector effect of C-Phyco, PCB and PCB-aa against the Sodium glutamate induced damage 
in the PC12 cell line.

[0067] PC12 cells (1,5x104 cells/well) were pretreated with C-Phyco (25, 50 mM) or PCB (0,5; 1; 5 mM) or PCB-aa
(0,25; 1; 2 mM), during 24 h, and then submitted to co-incubation with 50 mM Sodium glutamate together with the
corresponding product (different doses) for 4 h. The cell viability was measured by the (3-(4,5-Dimetiltiazol-2-il)-2,5-
difeniltetrazolium bromide method (MTT) and the percentage with respect to the control was reported, as shown in Figure
2. It can be observed that to attain similar cell viability to that of C-Phyco lower concentrations of PCB and PCB-aa were
needed. The PCB-aa (peptide 1) concentrations that achieved a similar effect to PCB and C-Phyco were even lower in
respect to the said compounds.

Example 3. Demonstration of neuroprotector and/or neuroregenerator properties of PCB-aa peptides, by means 
of the infarct volume reduction, in the Mongolian gerbil I/R model.

[0068] The animals were treated with saline solution or with an accumulative dose of the PCB-aa peptides (3,375
mg/kg of each one), by intraperitoneal route for 30 min, 3, 6 and 12 h after the ischemic event.
[0069] The effectiveness percentage of each treatment was calculated according to the following formula: effectiveness
% = (1 - Vi / VI/R) x 100. Vi: infarct volume of the ischemic group treated with the corresponding product; VI/R: volume
of the infarct of the ischemic group treated with saline solution.
[0070] As may be observed in Figure 3, the animals treated with the chromogenic peptides (PCB-aa) consisting in the
SEQ ID NO: 1 to the SEQ ID NO: 5, showed a significant reduction of the infarct volume with respect to the ischemic
group treated with saline solution.

Example 4. Effect of the combinations PCB/ IFN-a, PCB-aa (peptide 1)/ IFN-a, PCB/IFN-b and PCB-aa (peptide 
1)/IFN-b in the bilateral ischemia-reperfusion model in Gerbils.

[0071] The animals were treated with saline solution (by intraperitoneal route) or with the individual compounds at a
dose of PCB (750 mg/Kg, intraperitoneal route), or PCB-aa (peptide 1) (3,375 mg/kg), IFN-a and IFN-b (500 ng/Kg,
subcutaneous route) or with the combinations PCB/IFN-a, PCB/IFN-b, PCB-aa (peptide 1)/IFN-a and PCB-aa (peptide
1)/IFN-b according to the doses indicated in Figure 4 by 30 min, 3, 6 y 12 h after the ischemic event. The percentage
of effectiveness was calculated as described in Example 3.
[0072] The reduction of the brain infarct volume, by groups, evidences the effectiveness of the evaluated treatments
(Figure 4), observing a reduction of the infarct index in the group treated with PCB with an effectiveness of 43,1%; with
PCB-aa (peptide 1) of 49,2%; in the group treated with IFN-a of 35,4%; with IFN-b of 37,0%; in the group treated with
PCB/IFN-a of 83,3%; PCB-aa (peptide 1)/IFN-a of 89,3%; PCB/IFN-b of 87,0%; and PCB-aa (peptide 1)/IFN-b of 93,6%;
evidencing a synergic effect of both active principles in the animals treated with the combination.

Example 5. Demonstration of the pharmacological effect of the PCB/ IFN-a and PCB-aa (peptide 1)/IFN-a com-
binations with respect to the active principles independently, referred to the clinical signs in the EAE model.

[0073] On the other hand, the evaluation of the combinations PCB/IFN-a and PCB-aa (peptide 1)/IFN-a was performed
in the prophylactic schedule, in the EAE model (Table 1), where a synergic effect of the said combination regarding the
prevention of the development of the disease at the doses declared formerly, was demonstrated.
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[0074] As shown in Table 1, the combinations with different doses of PCB/IFN-a and PCB-aa (peptide 1)/IFN-a provide
protection of between 85% and 100% of the animals induced to develop EAE, respectively.

Example 6. Demonstration of the pharmacological effect of the combinations PCB/ IFN-b and PCB-aa (peptide 
1)/IFN-b in relation to the active principles independently, referred to the clinical signs in the EAE model.

[0075] To demonstrate that the pharmacological effect of the combinations PCB/IFNb and PCB-aa (peptide 1)/IFN-
b, in the prophylactic (Table 2) as well as in the therapeutic schedule (Figure 5), in relation to the reduction of the clinical
signs in C57BL6 mice the following individual compounds were used: PCB (750 mg/kg, intraperitoneal route), PCB-aa
(3,375 mg/kg, intraperitoneal route) administered daily for 15 days and IFNb (500 ng/Kg, subcutaneous route) 6 doses,
3 times a week, or their combinations according to the doses indicated in Table 2 were used.
[0076] The percentage of effectiveness of each treatment was calculated according to the following formula: % of
effectiveness = (1 - ACi / ACEAE) x 100. ACi: area under the curve of the group treated with the corresponding product;
ACEAE: area under the curve of the EAE group.
[0077] In the prophylactic schedule the treatment was performed 15 days before EAE induction and in the therapeutic
schedule starting from the beginning of the clinical signs. The control group corresponds to healthy animals that did not
receive any treatment.
[0078] Table 2 shows the results obtained in the prophylactic schedule, where the combinations PCB/IFN-b and PCB-
aa (peptide 1)/IFN-b protected from 90% to 100% of the animals from EAE development respectively. Hence, a synergic
effect was observed regarding the independent active principles.

Table 1. Evaluation of the PCB-aa (peptide 1)/IFN-a and PCB/IFN-a combinations and their active principles 
independently in the prophylactic schedule in the EAE model.

Groups Incidence (%)
Starting Day (Mean 

6 SD)

Clinical Index

Clinical score 
(Mean 6 SD)

Days of the disease

Control 0 0 0 0

PCB-aa (peptide 1) 
(3,375 mg/Kg)

75 9.5 6 0.2 1.23 6 1.1 7.2 6 0.3

PCB (750 mg/Kg) 70 10.5 6 0.5 1.37 6 1.7 8.560.1

IFN-a (500 ng/Kg) 60 10.7 6 0.3 1.5 6 1.6 7.3 6 0.7

PCB-aa (peptide 1) 
(3,375 mg/Kg) + IFN-a 

(500 ng/Kg)
0 0 0 0

PCB-aa (peptide 1) (0,9 
mg/Kg) + IFN-a (5000 

ng/Kg)
12 11.3 6 0.2 0.5 6 0.1 4.5 6 0.5

PCB (750 mg/Kg) + IFN-
a (500 ng/Kg)

10 12.4 6 0.2 0.9 6 0.1 5.4 6 0.6

PCB (300 mg/Kg) + IFN-
a (5000 ng/Kg)

15 12.8 6 0.3 1.12 6 0.5 6.6 6 0.2

EAE 100 10.2 6 0.7 2.7 6 0.4 15.2 6 1.1

Table 2. Evaluation of the combinations PCB-aa (peptide 1)/IFN-b and PCB/IFN-b, and their active principles 
independently, in the EAE prophylactic model.

Groups

Incidence (%)
Starting day 
(Mean 6 DS)

Clinical index

Clinical score 
(Mean 6 SD)

Days of the 
disease

Control 0 0 0 0
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[0079] Figure 5 shows a reduction of the clinical signs that is greater than the reduction obtained with the active
principles independently, PCB (750 mg/kg, intraperitoneal route), PCB-aa (3,375 mg/kg, intraperitoneal route), IFN-b
(500 ng/Kg, subcutaneous route), evidencing also in the therapeutic schedule a synergic effect in the group treated with
the combinations in the EAE model, PCB (750 mg/kg) / IFN-b (500 ng/Kg) or PCB-aa (3,375 mg/kg) / IFN-b (500 ng/Kg),
with 87,7% effectiveness for the combination PCB/IFN-b; 94,5% for the combination PCB-aa/IFN-b; 46,1% for PCB;
53,9% for PCB-aa and 34,8% for IFN beta.

Example 7. Demonstration of the therapeutical effect of the combination PCB-aa (peptide 1)/IFNb by different 
routes in the EAE model.

[0080] The animals of the EAE group received a daily administration of saline solution by the intraperitoneal route.
The mice treated with the combination PCB-aa (peptide 1)/IFN-b (PCB-aa 3,375 mg/kg + 500 ng de IFN-b/Kg) were
divided into different groups, according the administration route: intraperitoneal, oral, nasal and rectal. The therapeutic
schedule was followed for 15 consecutive days, from day 9 and up to day 24 after immunization. The control group
corresponds to the healthy mice that did not receive any treatment. The clinical evaluation was performed day 27 after
immunization.
[0081] As evidenced in Figure 6, statistically significant differences were not detected between the different routes
evaluated (intraperitoneal, nasal, oral and rectal), which indicates that they can be used with equal effectiveness.

Example 8. Neuroprotector and/or neuroregenerator effects of the combination PCB/IL-2 and PCB-aa (peptide 
2)/IL-2 in the bilateral I/R model in gerbils.

[0082] The animals were treated with saline solution (by intraperitoneal route) or with an accumulative dose of PCB
(750 mg/Kg, by intraperitoneal route), PCB-aa (peptide 2) (3,375 mg/kg), IL-2 (100 ng/Kg, subcutaneous route) or with
PCB/IL-2 and PCB-aa (peptide 2)/IL-2 (maintaining the corresponding dose and administration route) for 30 min, 3, 6
and 12 h after the ischemic event. In Figure 7 a reduction of the infarct volume by group can be observed.
[0083] The percentage of effectiveness of each treatment was calculated as described in Example 3, which was 43,1%
for PCB; 49,2% for PCB-aa (peptide 2); 25,8% for IL-2; 74,5% for the PCB/IL-2 combination; and 84,3% for PCB-aa
(peptide 2)/IL-2), which evidence a synergic effect of both active principles in the animals treated with the combination.

(continued)

Groups

Incidence (%)
Starting day 
(Mean 6 DS)

Clinical index

Clinical score 
(Mean 6 SD)

Days of the 
disease

PCB-aa (peptide 1) (3,375 
mg/Kg)

70 9.5 6 0.2 1.23 6 1.1 7.2 6 0.3

PCB (750 mg/Kg) 60 12.3 6 0.1 1.5560.3 7.3 6 0.4

IFN-b (500 ng/Kg) 70 12.6 6 0.5 1.4 6 0.2 7.1 6 0.3

PCB-aa(peptide 1) (3,375 
mg/Kg) + IFN-b (500 

ng/Kg)
0 0 0 0

PCB-aa (peptide 1) (0,9 
mg/Kg) + IFN-a (5000 

ng/Kg)
10 12.1 6 0.1 0.4 6 0.1 4.2 6 0.2

PCB 750 mg/Kg) + IFN-b 
(500 ng/Kg)

5 12.5 6 0.1 1.1 6 0.1 4.4 6 0.3

PCB (300 mg/Kg) + IFN-b 
(5000 ng/Kg)

10 12.5 6 0.2 1.21 6 0.4 6.2 6 0.1

EAE 100 10.1 6 0.3 2.3 6 0.6 1.2 6 1.1
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Example 9. Therapeutic effect of the PCB/GHRP-6 combination and its active principles independently, in the 
bilateral ischemia-reperfusion model in gerbils.

[0084] The morphometric evaluations of the therapeutic treatment with PCB-aa (peptide 3), the GHRP-6 peptide or
its combinations were tested in Mongolian gerbils submitted to transient (10 min) CCAs occlusion. Accumulative doses
of PCB-aa (peptide 3) (750 mg/Kg, by intraperitoneal route), GHRP-6 (6,25 mg/kg, intraperitoneal route), or with PCB-
aa (peptide 3)/GHRP-6 (maintaining the corresponding dose and administration route) for 30 min, 3, 6 and 12 h after
the ischemic event were evaluated. The bilateral cell count was performed in the C2, CA3 and CA4 regions for each
experimental group and it was expressed in percentage with respect to the sham (negative or fake surgery) group. The
results showed that in the animals of the I/R group, there was an almost complete loss of the cell line which encompasses
practically all hippocampus zones (CA2, CA3, CA4).
[0085] A synergic effect was observed in the group treated with the PCB-aa combination (peptide 3)/GHRP-6 (85%
effectiveness), in relation to the independent active principles with an effectiveness of 35,8% for the PCB-aa (peptide
3) and 36,1% for GHRP-6 (Figure 8).

Example 10. Therapeutic effect of the PCB/EPO, PCB-aa (peptide 4) /EPO, PCB/asialoEPO and PCB-aa (peptide 
5) /asialoEPO combinations and their independent active principles in the bilateral I/R model in gerbils.

[0086] The animals were treated with a saline solution (through the intraperitoneal route) or with an accumulative dose
of PCB (750 mg/Kg, by the intraperitoneal route), PCB-aa (peptide 4) 3,375 mg/kg, EPO (500 U/Kg, through the intra-
peritoneal route), asialoEPO (200 U/Kg, through the nasal route) or with PCB/EPO or PCB-aa (peptide 4)/EPO, PCB/asia-
loEPO and PCB-aa (peptide 5)/asialoEPO (maintaining the dose and the corresponding administration route) for 30
min, 3, 6 and 12 h after the ischemic event.
[0087] The evaluation of the therapeutic effect of the combinations and their independent components was carried
out. The percentage of effectiveness of each treatment was calculated as described in Example 3.
[0088] A decrease of the brain infarct volume per group was observed, which evidenced the effectiveness of the
treatments evaluated (Figure 9), with a reduction of the infarct volume in the group treated with PCB of 43,1% effective-
ness; PCB-aa (peptide 4) of 49,2%; EPO of 36,9%; asialoEPO of 39,4%; and even greater in the groups treated with
PCB/EPO (87,7% effectiveness), PCB/asialoEPO (90,5% effectiveness ), PCB-aa (peptide 4)/EPO (91,7%) and PCB-
aa (peptide 5)/asialoEPO (94,5%), which shows a synergic effect of the active principles in the combinations.

SEQUENCE LISTING

[0089]

<110> Centro de Ingenieria Genética y Biotecnologia

<120> PHARMACEUTICAL COMPOUNDS AND COMBINATIONS FOR ISCHEMIC AND
NEURODEGENERATIVE BRAIN DISEASE TREATMENT

<130> Ischemia

<150> CU 2011-146
<151> 2011-07-01

<160> 5

<170> PatentIn version 3.5

<210> 1
<211> 6
<212> PRT
<213> Spirulina platensis

<220>
<221> PEPTIDE
<222> (4)..(4)
<223> Cysteine residue covalently attached to phycocyanobilin by a
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thioether linkage

<400> 1

<210> 2
<211> 3
<212> PRT
<213> Spirulina platensis

<220>
<221> PEPTIDE
<222> (1)..(1)
<223> Cysteine residue covalently attached to phycocyanobilin by a
thioether linkage

<400> 2

<210> 3
<211> 5
<212> PRT
<213> Spirulina platensis

<220>
<221> PEPTIDE
<222> (3)..(3)
<223> Cysteine residue covalently attached to phycocyanobilin by a
thioether linkage

<400> 3

<210> 4
<211> 3
<212> PRT
<213> Spirulina platensis

<220>
<221> PEPTIDE
<222> (1)..(1)
<223> Cysteine residue covalently attached to phycocyanobilin by a
thioether linkage

<400> 4
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<210> 5
<211> 4
<212> PRT
<213> Spirulina platensis

<220>
<221> PEPTIDE
<222> (2)..(2)
<223> Cysteine residue covalently attached to phycocyanobilin by a
thioether linkage

<400> 5

Claims

1. Chromogenic peptides (PCB-aa), consisting of an amino acid sequence of between 3 and 6 amino acids and
comprising a phycocyanobilin structure, characterized in that the amino acid sequence is selected from the group
consisting of the sequences identified as SEQ ID NO. 3- SEQ ID NO. 5.

2. Pharmaceutical composition comprising at least one of the chromogenic peptides (PCB-aa) of claim 1 and acceptable
pharmaceutical excipients.

3. Pharmaceutical composition comprising at least one of the chromogenic peptides (PCB-aa) of SEQ ID NO: 1 to
SEQ ID NO:5 in a range of 0.9 - 3.375 mg and pharmaceutically acceptable excipients for use in the prophylaxis or
treatment of ischemic and neurodegenerative diseases.

4. Compound selected from the group consisting of the the chromogenic peptides (PCB-aa) identified as SEQ ID NO.
1- SEQ ID NO. 5 and phycocyanobilin, for use in the prophylaxis or treatment of the ischemia or brain degeneration.

5. Compound according to claim 4 for use in the prophylaxis or treatment of diseases of the central nervous system
(CNS) that result from ischemic, inflammatory or neurodegenerative damage.

6. Pharmaceutical composition comprising at least one compound as defined in claim 4, for use in the prophylaxis or
the treatment of ischemia or tissue degeneration.

7. Pharmaceutical composition according to claim 6 wherein said ischemia or tissue degeneration produce diseases
of the CNS that result from ischemic, inflammatory or neurodegenerative damage.

8. Pharmaceutical combination characterized in that its components have a synergic effect, wherein said combination
comprises a first component selected from the group consisting of the peptides of SEQ ID NO. 1- SEQ ID NO. 5
and phycocyanobilin according to claim 4, and a second component selected from the group consisting of type I
Interferons, Interleukin-2 (IL-2), Erythropoietin (EPO), asialoEPO and human growth hormone secretagogue (GHRP-
6).

9. The combination according to claim 8 wherein the second component is interferon alpha or interferon beta.

10. The combination according to claim 8, for use in the prophylaxis or treatment of diseases of the CNS of ischemic,
inflammatory or neurodegenerative origin wherein the composition is for use of 0,9 -3,375 mg/Kg weight of any of
the peptides identified as SEQ ID NO:1 to SEQ ID NO:5 or 300 - 750 mg/Kg weight of phycocyanobilin, and 500 -
5000 ng/Kg weight of the alpha or beta interferons.

11. Combination for use according to claim 10, wherein said prophylaxis or treatment protects the damaged brain
parenchyma as a consequence of acute or chronic diseases.
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12. Combination for use according to claim 11 wherein the diseases of the CNS include brain ischemia of different
origins, multiple sclerosis, Alzheimer’s disease and Parkinson’s disease.

13. Combination for use according to claim 10, wherein the components forming the combination can be administered
simultaneously or sequentially to the same subject during the course of a medical treatment in CNS diseases such
as brain ischemia of different origins, multiple sclerosis, Alzheimer’s disease, Amyotrophic Lateral Sclerosis, Spinoc-
erebellar ataxia, Huntington’s disease and Parkinson’s disease.

Patentansprüche

1. Chromogene Peptide (PCB-aa), bestehend aus einer Aminosäuresequenz zwischen 3 und 6 Aminosäuren und
umfassend eine Phycocyanobilinstruktur, dadurch gekennzeichnet, dass die Aminosäuresequenz ausgewählt ist
aus der Gruppe bestehend aus den Sequenzen, identifiziert als SEQ ID NR. 3-SEQ ID NR. 5.

2. Pharmazeutische Zusammensetzung, umfassend mindestens eines der chromogenen Peptide (PCB-aa) nach An-
spruch 1 und verträgliche pharmazeutische Exzipienten.

3. Pharmazeutische Zusammensetzung, umfassend mindestens eines der chromogenen Peptide (PCB-aa) von SEQ
ID NR: 1 bis SEQ ID NR: 5 in einem Bereich von 0,9 - 3,375 mg und pharmazeutisch verträgliche Exzipienten zur
Verwendung in der Prophylaxe oder Behandlung ischämischer und neurodegenerativer Erkrankungen.

4. Verbindung, ausgewählt aus der Gruppe bestehend aus den chromogenen Peptiden (PCB-aa), identifiziert als SEQ
ID NR. 1 - SEQ ID NR. 5 und Phycocyanobilin, zur Verwendung in der Prophylaxe oder Behandlung der Ischämie
oder Gehirndegeneration.

5. Verbindung nach Anspruch 4 zur Verwendung in der Prophylaxe oder Behandlung von Erkrankungen des zentralen
Nervensystems (ZNS), die aus ischämischem, entzündlichem oder neurodegenerativem Schaden resultieren.

6. Pharmazeutische Zusammensetzung, umfassend mindestens eine Verbindung, wie in Anspruch 4 definiert, zur
Verwendung in der Prophylaxe oder der Behandlung von Ischämie oder Gewebedegeneration.

7. Pharmazeutische Zusammensetzung nach Anspruch 6, wobei die Ischämie oder Gewebedegeneration Erkrankun-
gen des ZNS erzeugen, die aus ischämischem, entzündlichem oder neurodegenerativem Schaden resultieren.

8. Pharmazeutische Kombination, dadurch gekennzeichnet, dass ihre Bestandteile einen synergetischen Effekt
haben, wobei die Kombination einen ersten Bestandteil, ausgewählt aus der Gruppe bestehend aus den Peptiden
von SEQ ID NR. 1 - SEQ ID NR. 5 und Phycocyanobilin nach Anspruch 4, und einen zweiten Bestandteil, ausgewählt
aus der Gruppe bestehend aus Typ I Interferonen, Interleukin-2 (IL-2), Erythropoietin (EPO), Asialo-EPO und
menschlichem Wachstumshormon-Sekretagog (GHRP-6), umfasst.

9. Kombination nach Anspruch 8, wobei der zweite Bestandteil Interferon Alpha oder Interferon Beta ist.

10. Kombination nach Anspruch 8 zur Verwendung in der Prophylaxe oder Behandlung von Erkrankungen des ZNS
von ischämischem, entzündlichem oder neurodegenerativem Ursprung, wobei die Zusammensetzung zur Verwen-
dung von 0,9 - 3,375 mg/kg Gewicht von irgendeinem der als SEQ ID NR:1 bis SEQ ID NR:5 identifizierten Peptide
oder 300 - 750 mg/kg Gewicht von Phycocyanobilin und 500 - 5000 ng/kg Gewicht von Alpha- oder Beta-Interferonen
ist.

11. Kombination zur Verwendung nach Anspruch 10, wobei die Prophylaxe oder Behandlung das geschädigte Gehirn-
parenchym infolge akuter oder chronischer Erkrankungen schützt.

12. Kombination zur Verwendung nach Anspruch 11, wobei die Erkrankungen des ZNS Gehirnischämie unterschiedli-
chen Ursprungs, multiple Sklerose, Alzheimer-Krankheit oder Parkinson-Krankheit umfassen.

13. Kombination zur Verwendung nach Anspruch 10, wobei die Bestandteile, welche die Kombination bilden, gleichzeitig
oder nacheinander demselben Patienten während des Kurses einer medizinischen Behandlung von ZNS-Erkran-
kungen wie Gehirnischämie unterschiedlichen Ursprungs, multipler Sklerose, Alzheimer-Krankheit, amyothropischer
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Lateralsklerose, spinozerebelläre Ataxie, Huntington-Krankheit und Parkinson-Krankheit verabreicht werden kann.

Revendications

1. Peptides chromogènes (PCB-aa), consistant en une séquence d’acides aminés comprenant de 3 à 6 acides aminés,
et comprenant une structure de phycocyanobiline, caractérisés en ce que la séquence d’acides aminés est choisie
dans le groupe consistant des séquences identifiées comme étant SEQ ID NO:3 - SEQ ID NO:5.

2. Composition pharmaceutique comprenant au moins un des peptides chromogènes (PCB-aa) selon la revendication
1 et des excipients pharmaceutiquement acceptables.

3. Composition pharmaceutique comprenant au moins un des peptides chromogènes (PCB aa) de SEQ ID NO:1 à
SEQ ID NO:5 dans une plage de 0,9 à 3,375 mg et d’excipients pharmaceutiquement acceptables pour une utilisation
dans la prophylaxie ou le traitement de maladies ischémiques et de maladies neurodégénératives.

4. Composé choisi dans le groupe constitué par les peptides chromogènes (PCB-aa) identifiés comme étant SEQ ID
NO.1 - SEQ ID NO.5 et la phycocyanobiline, pour une utilisation dans la prophylaxie ou le traitement de l’ischémie
ou de la dégénérescence cérébrale.

5. Composé selon la revendication 4, destinée à être utilisée pour la prophylaxie ou le traitement des maladies du
système nerveux central (SNC) qui résultent de lésions neurodégénérative, inflammatoire ou ischémique.

6. Composition pharmaceutique comprenant au moins un composé tel que défini par la revendication 4, destinée à
être utilisé pour la prophylaxie ou le traitement de l’ischémie ou de la dégénérescence tissulaire.

7. Composition pharmaceutique selon la revendication 6, dans laquelle l’ischémie ou la dégénérescence tissulaire
entraîne des maladies du système nerveux central (SNC) qui résultent de lésions neurodégénérative, inflammatoire
ou ischémique.

8. Combinaison pharmaceutique caractérisée en ce que ses composants ont un effet synergique, ladite combinaison
comprenant un premier composant choisi dans le groupe consistant en peptides de SEQ ID NO:1 - SEQ ID NO:5
et en phycocyanobiline selon la revendication 4, et un second composant choisi dans le groupe consistant en
interférons de type I, interleukine-2 (IL-2), érythropoïétine (EPO), asialoEPO et un sécrétagogue d’hormone de
croissance humaine (GHRP-6).

9. La combinaison selon la revendication 8, dans laquelle le second composant est l’interféron alpha ou l’interféron bêta.

10. La combinaison selon la revendication 8, destinée à être utilisée pour la prophylaxie ou le traitement des maladies
du système nerveux central (SNC) qui ont une origine neurodégénérative, inflammatoire ou ischémique, laquelle
combinaison utilise 0,9-3,375 mg/kg, en proportions pondérales, de l’un quelconque des peptides identifiés en tant
que SEQ ID NO:1 à SEQ ID NO:5 ou 300-750 mg/kg, en proportions pondérales, de phycocyanobiline et de 500-5000
ng/kg, en proportions pondérales, d’interférons alpha ou bêta.

11. Combinaison pour une utilisation selon la revendication 10, dans laquelle la prophylaxie ou le traitement protège le
parenchyme cérébral endommagé en raison de maladies aiguës ou chroniques.

12. Combinaison pour une utilisation selon la revendication 11, dans laquelle les maladies du système nerveux central
comprennent les ischémies cérébrales de différentes origines, la sclérose en plaques, la maladie d’Alzheimer et la
maladie de Parkinson.

13. Combinaison pour une utilisation selon la revendication 10, dans laquelle les composants formant la combinaison
peuvent être administrés au même sujet, simultanément ou de façon séquentielle, au cours d’un traitement médical
de maladies du système nerveux central (SNC) telles que l’ischémie cérébrale de différentes origines, la sclérose
en plaques, la maladie d’Alzheimer, la sclérose latérale amyotrophique, l’ataxie spinocérébelleuse, la maladie de
Huntington et la maladie de Parkinson.
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