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Editorial
A series of novel bioproducts obtained from natural sources

(marine, animal, vegetal) have been discovered and characterized for
the prevention and treatment of Neuro Degenerative Disorders
(NDDs) and vascular pathology. Lipofuscins (LFs) are a new class of
lipoproteins derived from the muscle of different fish species.
Examples of LPs obtained from biomarine sources by means of non-
denaturing biotechnological procedures include the following: E-
JUR-94013 (DefenVid®), E-CAB-94011 (CabyMar®), E-
Congerine-10423 (AntiGan®), E-SAR-94010 (LipoEsar®), and E-
MHK-0103 (MineraXin®) [1-6]. Most effects of these novel bio
products are genotype-dependent, showing specific nutrigenomic and
pharmacogenomic profiles [7-10].

E-CAB-94011 is an LF obtained from the muscle of the species
Scombrus scombrus, with anti-oxidant, anti-inflammatory, and bio-
energizing properties, with potential utility in several medical
conditions (anemia, debilitating disorders, alterations in growth and
development, ROS generation, NDDs) [3].

E-Congerine-10423 is an LP extracted from muscular structures of
the species Conger conger. This compound displays a powerful anti-
tumoral effect in many different tumor cell-lines, with specific effects
in colon cancer, ulcerative colitis, and Crohn’s disease [6].

E-MHK-0103 is an atypical LP derived from the Atlantic mollusc
Mytillus galloprovincialis cultivated on the Atlantic coast of Galicia
(Spain). This bioproduct regulates hypothalamus-pituitary hormones,
influences growth and development, protects against menopause-
related biological decline, and modulates bone metabolism, acting as a
powerful anti-osteoporotic agent [10,11].

E-SAR-94010 (Sardilipin, LipoEsar®, LipoSea®) is an LP obtained
from the species Sardina pilchardus [1]. The main chemical
compounds of LipoEsar® are lipoproteins (60-80%) whose micelle
structure probably mimics that of physiological lipoproteins involved
in lipid metabolism. In preclinical studies, sardilipin has been shown to
be effective in (i) reducing blood cholesterol, triglyceride, uric acid,
and glucose levels, as well as liver alanine aminotransferase, and
aspartate aminotransferase activity; (ii) enhancing immunological
function by regulating both lymphocyte and microglia activity; (iii)
inducing antioxidant effects mediated by superoxide dismutase
activity; and (iv) improving cognitive function [2]. This LP shows a
powerful effect in the regulation of lipid metabolism, especially by
reducing total-cholesterol and LDL-cholesterol levels in cases of
dyslipidemia or hypercholesterolemia, and also acting as an effective
co-adjuvant of statins. E-SAR is effective in liver steatosis and in cases
of primary or secondary transaminitis. It is also a strong anti-
atherogenic agent, reducing the size of atheroma plaques in systemic

atherosclerosis. E-SAR has shown cognitive-enhancing properties in
hypercholesterolemic patients with Alzheimer’s disease. The
therapeutic response of patients with dyslipidemia to sardilipin is
APOE-related. The best responders are patients with the
APOE-3/3>APOE-3/4>APOE-4/4 genotypes. Patients with the other
APOE genotypes (2/2, 2/3, 2/4) do not show any hypolipemic response
to this novel compound. In patients with dementia, the effects of
sardilipin are very similar to those observed in patients with chronic
dyslipidemia, suggesting that the lipid-lowering properties of sardilipin
are APOE-dependent [2,7-9,12,13].

E-JUR-94013 (DefenVid®) is an LF derived from the fish Trachurus
trachurus, with anti-inflammatory activity and powerful immune-
enhancing properties in cases of immunodeficiency, microbial
infections and/or diseases in which there is a functional compromise of
the immune system [3-5]. DefenVid significantly modifies White
Blood Cell (WBC) numbers in a differential fashion, decreasing
neutrophils, increasing lymphocytes, monocytes, and eosinophils, and
not affecting basophils. The effect of DefenVid is immunomodulatory
due to the fact that in cases with high WBC numbers the general
tendency is to reduce the excess of WBC, whereas in cases with low
levels of WBC DefenVid tends to increase WBC, approaching normal
levels. This immunomodulatory effect of DefenVid is influenced, in
part, by Single-Nucleotide Polymorphism (SNP) variation associated at
least with the IL1B, IL6, and TNF genes, classically involved in
neuroimmune regulation and inflammatory reactions. In patients with
immunodeficient phenotypes, DefenVid reduces blood cholesterol
levels in over 60% of the cases, similarly to LipoEsar in dyslipidemic
patients. A differential pattern of cholesterol response to DefenVid was
also associated with the IL1B-T3954C, IL6-G174C, IL6R-A1510C, and
TNFA-G308A variants, which are involved in inflammatory reactions
associated with atherogenesis [14]. These data, together with those
reported on the APOE-dependent anti-atherogenic effect of LipoEsar
[9], suggest that this class of LFs might be useful to prevent
arteriosclerosis and vascular risk, either peripheral or central, in the
hypercholesterolemic population and in NDDs [7,8,14].

E-PodoFavalin-15999 (Atremorine®) is a novel biopharmaceutical
compound, obtained from structural components of Vicia faba L. by
means of non-denaturing biotechnological processes, for the
prevention and treatment of Parkinson’s Disease (PD) [15,16]. In vitro
studies revealed that Atremorine is a powerful neuroprotectant in (i)
cell cultures of human neuroblastoma SH-SY5Y cells; (ii) hippocampal
slices in conditions of oxygen and glucose deprivation; and (iii) striatal
slices under conditions of neurotoxicity induced by 6-OHDA. In vivo
studies showed that Atremorine (i) protects against 1-Methyl-4-
Phenyl-1,2,3,6-Tetrahydropyridine (MPTP)-induced dopaminergic
neurodegeneration; (ii) inhibits MPTP-induced microglia activation
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and neurotoxicity in substantia nigra; and (iii) improves motor
function in mice with MPTP-induced neurodegeneration [16].

Clinical studies have been performed in 3 groups of patients: (i) NP:
drug-free patients with PD; (iii) AP: Parkinsonian patients chronically
treated with L-Dopa; and (iii) MX: a heterogeneous sample of patients
with Parkinsonian disorders. One hour after a single dose (5 g) of
Atremorine, plasma levels of dopamine increased from 16.71 ± 14.38
pg/mL to 2,286 ± 4,218 pg/mL (p<0.001) in NP, from 4,149 ± 7,062
pg/mL to 13,539 ± 12,408 pg/mL (p<0.001) in AP, and from 860 ±
3,445 pg/mL to 4,583 ± 8,084 pg/mL (p<0.001) in MX patients, with a
parallel clinical improvement lasting for 3-6 h. Atremorine
administration also increased the plasma levels of noradrenaline in NP
and MX. Atremorine decreased prolactin levels in NP and MX, and
Growth Hormone (GH) levels in NP and MX. Pharmacogenetic
studies indicate that the therapeutic response induced by Atremorine
in PD is associated with the pharmacogenetic profile of each patient.

LFs and Favalins are clear examples of novel bioproducts with
genotype-dependent beneficial effects in complex disorders such as
cardiovascular, oncological and brain diseases.
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