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Our company



1. Our company

Promarine Antioxidants creates non-extractive and sustainable natural marine antioxidant 
products. Our products are based on the unfertilized eggs of the sea urchin Arbacia 
dufresnii. Our products are for the cosmetic and food industries, and have an exceptional 
bioavailability of antioxidants and immune boosters molecules taken from the  sea urchin. 
The antioxidant power of products´ active ingredients called Spinochromes far exceeds 
any type of analogous product or indirect competition.

We focus on creating natural products that enhance the health and function of the cell. 
More than twenty years of experience in marine research support the innovation achieved 
from the development and application of non-extractive productive aquaculture models 
for the use of the resource with the greatest respect for the animal and the environment. 
Both our technology and products are patent pending.

We are guided by innovation, commitment, responsibility, animal welfare, sustainability, 
science and biotechnology.

Our Purpose is to enhance human health through science and biotechnology, crea-
ting unique, natural and sustainable marine antioxidants.

We are engaged with sustainability; from the very creation of alternative solutions to 
extractivism, in product development, production and manufacturing processes, the care 
and preservation of natural resources, the guarantee of traceability, the optimization of 
our residues and the responsibility when selecting our products packaging.
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Cruelty-Free: We are leaders in the creation and application of an animal welfare protocol 
in invertebrate aquaculture.

Circular Economy and Ecosystem Restoration: We practice and promote restorative 
aquaculture. In our processes we use the Undaria pinnatifida macroalgae, an invasive orga-
nism that altered the Patagonian maritime ecosystems. We use fishing waste by transfor-
ming it into inputs. We allocate part of our waste to reduce Patagonian desertification.

Integrated Multitrophic Aquaculture (I.M.T.A.): We use the wisdom of nature, incorpora-
ting the food chain in our aquaculture farming system, drastically reducing the use of 
seawater.

We work in line with the UN Sustainable Development Goals:

Team
We trust in the building up of collaborative knowledge and we promote gender equality, with 
more than 50% of the female staff.
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2. Sea urchins
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Sea urchins belong to the phylum of echinoderms and are very peculiar invertebrates. On 
the one hand, they have pentaradial symmetry, therefore they resemble a flower in their 
morphology. However, evolutionarily they are very close to humans.

They play fundamental roles in marine ecosystems as key species and have been known 
since ancient times for their health benefits.

Sea urchins have an innate (ie non-specific) immune system, unlike us who acquire 
disease-specific immunity throughout our lives. Sea urchins are not capable of having 
specific immunity against any disease, therefore they have developed ingenious ways to 
protect themselves from the numerous pathogens that can attack them.

In turn, sea urchins have the ability to REGENERATE their organs against injury through
the generation and differentiation of stem cells. This reservoir of stem cells allows sea 
urchins to regenerate and survive in adverse situations.

In addition, it is known that they have the ability to lengthen the telomeres of their cells, 
causing them to age much more slowly and for this reason there are records of sea 
urchins over 100 years old, which is a lot for an invertebrate.

Arbacia dufresnii

In Patagonia, sea urchins live in rocky reefs, not coral reefs as it happens in other places 
in the world. Arbacia dufresnii is the most abundant sea urchin in Puerto Madryn and 
plays a very important role in the marine community.



Unlike other species of sea urchins, Arbacia dufresnii is omnivorous, that is, it does not feed 
only on algae, therefore they are not capable of producing the so-called barrens or marine 
deserts, like other species. Quite the contrary, they are capable of controlling invasive spe-
cies such as barnacles, by feeding on their recruits or juveniles and allowing the native mus-
sels to continue to proliferate. In addition, its great capacity for adaptation has allowed it to 
feed on the invasive algae Undaria pinnatifida, helping to prevent this algae from spreading 
excessively throughout the Nuevo Gulf, in Patagonia.

Arbacia dufresnii has some tricks up its sleeve to be able to survive in adverse or changing 
situations. In the summer, or in the face of adverse situations, it goes from being the green 
sea urchin to being a violet sea urchin, because it covers its skin with Spinochromes that 
protect it against viruses and bacteria, but also excess UV light in the summer.

Arbacia dufresnii releases its eggs during the spring and summer to give its offspring more 
chances to survive. For this, it must protect its offspring and it does so by accumulating 
Spinochromes in its eggs. These Spinochromes protect the eggs from pathogenic agents 
and oxidation produced by the sea, temperature and UV light.

Arbacia dufresnii is like a butterfly, starting from an egg, then transforming into a
swimming larva to finally transform into a pentaradial sea urchin.

Fig. 1. Sea Urchin Arbacia dufresnii. Source: Erisea S.A.
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3. The patagonian sea

The Patagonian Sea is located in the South Atlantic, the least polluted ocean in the world. 
It is a cold sea, full of nutrients, free of pollutants and full of very diverse fauna.

The  Nuevo Gulf is one of the gulfs of the Valdés Peninsula, a World Heritage Site declared 
by UNESCO, which is visited every year by the southern right whale to reproduce, give 
birth and care for and feed their new calves. This gulf is protected from fishing and 
surrounded by a pristine environment.

The waters of the Nuevo Gulf are calm and therefore they are a refuge for marine biodiver-
sity with riches and treasures, many still undiscovered, and among them it houses the 
power of the sea urchin.

We use this power with great responsibility, since we work in a sustainable way, without 
generating marine pollution by carrying out aquaculture on land, reducing the use of 
resources and reusing the waste generated.

Fig. 2. Nuevo Gulf waters, with its typical geography. Source: Erisea S.A.
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4. What are Spinochromes?

Spinochromes are marine polyphenols. It is commonly thought that these substances 
are only present in plants, however the unfertilized eggs of sea urchins are full of them.

Among the best known polyphenols are flavonoids, quercetin, lignins and lignans, kampfe-
rol and catechins, and now we can add Spinochromes.

Fig. 3. Some well known polyphenols. Source: PubChem.
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Polyphenols are bioactive substances present in food that have positive effects on our 
body and function without adding calories.

Polyphenols are known for their antioxidant power, they also have vasodilator, anti-in-
flammatory, antithrombotic action, among others. And in some cases prebiotic effects 
have also been reported.

As plyphenols do not provide carbohydrates or calories, they are considered Keto foods 
that have positive effects on our body.

Spinochromes are a special type of polyphenol called polyhydroxylated 1,4-naphthoqui-
nones and are found in a large number of naturally occurring compounds. These molecu-
les are associated with a large number of biological activities, including antiparasitic, anti-
bacterial, antifungal and anticancer activities. For this reason, these types of molecules 
are widely studied by scientists. The best known come from plants such as lawsone, 
juglone, plumbagin, lapachol, alkannine and shikona, which stand out for their use in 
traditional medicine.

As they are pigments, they have been used since ancient times for these properties, for 
example, lawsone (2-hydroxy-1,4-naphthoquinone) is the pigment of Henna, used as a 
hair dye since the time of Cleopatra, providing a color red-mahogany. In the culture of the 
Middle East its use is ancient, mummies have been found with decorations on hands and 
feet using Henna as a dye. Another naphthoquinone widely used as a pigment is Juglona 
(5-hydroxy-1,4-naphthoquinone) which is obtained from the walnut tree, giving it a brown 
color but also has antioxidant properties and in traditional medicine it is used to treat aller-
gies, gastrointestinal abnormalities,  bacteria creating infections and has even been used 
to treat cancer. Plumbagin (2-methyl-5-hydroxy-1,4-naphthoquinone), is found in the 
leaves, bark, and roots of plants of the Plumbago genus and is used to treat rheumatic 
pain. Another example is lapachol (2-hydroxy-3-(3-methyl-2-butenyl)-1,4-naphthoquino-
ne), which is found in the bark of the Tabebuia and Tecoma genera and has antitumor, 
antibacterial, antimalarial, and antifungal activities. 
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This group of molecules is in the clinical and preclinical research stage due to the great 
diversity of biological properties described, standing out as anti-inflammatory, antiparasi-
tic, antibacterial, anticancer and antifungal, among others, as mentioned above.

If we look at these molecules (Fig. 4), we see that the structural characteristic is to have 
two carbonyl groups in positions 1,4 in the naphthalene ring, from which the name deri-
ves. In nature these occur in hydroxyl and/or methyl groups as substituents, in addition to 
being found in free form or condensed with various monosaccharides. The antioxidant 
capacity is dependent upon the amount of hydroxyls found in the naphthalene rings.

Spinochromes have the same basic structural characteristics, however, the key differen-
ce that makes them such powerful antioxidants is the number of hydroxyls present in their 
molecular structures, which vary from 4 to 6, depending on which of the Spinochromes is 
involved.

Fig. 4. 1,4-polyhydroxylated Naphthoquinones from vegetals. Source: PubChem.
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5. What type of Spinochromes are there?

Spinochromes are molecules found as pigments in sea urchins. At least 5 are currently 
known. As can be seen in Fig. 5, they have between 4 and 6 hydroxyl groups, making their 
antioxidant capacity much higher than all the 1,4-naphthoquinones found in nature up to 
now. In fact, Spinochromes are called polyhydroxylated 1,4-naphthoquinones since they 
have many hydroxyls.

Fig. 5. Different types of Spinochromes. Source: PubChem.
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This feature makes the Spinochromes truly special bioactive molecules and have an 
antioxidant capacity far superior to the "king" of antioxidants: Astaxanthin

Another special characteristic that these molecules have is their size and polarity: they 
have an average of 260 kD, that is, they are very small molecules and, due to their large 
number of hydroxyls, they are hydrophilic, these properties permits to the Spinochromes 
to get  inside the cells quite easily.

Fig. 6. Spinochromes possess higher antioxidant strength than Astaxanthin
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6. Cellular health benefits

Before listing the benefits for cell health, we are going to understand a little about what 
happens inside the cells in the face of oxidative stress, why this is so harmful to them and 
how Spinochromes help us to counteract these problems.

6.1 Oxidative stress

Oxidative stress is one of the key points that cells need to control to be healthy. This stress 
is produced naturally by the mitochondria and the inflammatory processes of the immune 
system. Under normal conditions, our own cells have mechanisms to deal with this oxidati-
ve stress, which we will see later.

The current lifestyle overwhelms us with many exogenous sources of oxidative stress 
(environmental pollutants, heavy metals, some drugs, cigarettes, alcohol, chemical 
solvents, etc.) and endogenous (mental stress, poor sleep, excessive exercise, poor diet, 
etc. ) that overwhelm our cells, making it difficult to maintain an oxidative balance and func-
tion at their full potential.
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6.1.2 Why is it so important to keep oxidative stress at 
bay?

Basically, because it has serious health consequences. Many studies have shown that 
when oxidative stress is unbalanced and this imbalance is maintained, the aging process 
is accelerated and chronic and degenerative diseases are generated. These include 
cardiovascular disorders, rheumatoid arthritis, kidney damage, eye disorders, neurological 
damage (Alzheimer's and Parkinson's), asthma, etc. As well as metabolic diseases such 
as diabetes that are strongly related to lipoperoxidation.

Oxidative stress causes cell degeneration that can ultimately lead to cell death. However, 
before reaching that point, damage usually occurs that causes cellular malfunction, brin-
ging consequences for health.

One of them is protein oxidation. If proteins are oxidized and lose their quaternary configu-
ration, then they are not functional and this can cause very important enzymes in our body 
to not work or membrane receptors to not work properly, triggering poor cell communica-
tion.

Another serious problem is lipid oxidation. This oxidation is serious because it triggers mul-
tiple consequences, such as changes in the structure of the plasma membrane that 
prevents proper cell function, the permeability of the membrane is also modified, decrea-
sing the sensitivity of cell receptors and modifying the molecules that can enter or leave of 
the cell, changing its normal balance. This usually triggers a chain of lipid peroxidation that 
ultimately ends in the destruction of the cell plasma membrane.
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In turn, oxidative stress causes serious damage to the mitochondria, the source of ATP 
and oxygen from our cells, decreasing the available energy.

On the other hand, oxidative stress can cause DNA damage, by producing a malfunction 
of the transcriptional and translational machinery of the genetic material, with serious and 
long-term consequences on the functioning of cells.

All these effects on our cells translate into disease and premature aging, which leads to a 
decrease in the quality of life of people.

Fig 7. Free Radicals-induced cellular damage.
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Thus, when the production of free radicals (oxidative stress) exceeds the body's natural 
antioxidant defense mechanisms capacity to deal with; a cellular oxidative environment is 
created and it triggers the oxidation of essential biomolecules such as DNA, proteins and 
lipids, leading to multiple diseases. The interaction between free radicals and disease is 
important to maintain health, reduce premature aging, reduce the likelihood of developing 
chronic diseases and age-related diseases.

6.2 Free radicals

Free radicals are known as reactive oxygen species. These are the superoxide anion, 
which is constantly generated through endogenous processes, but also from exogenous 
sources. Free hydroxyls are the most dangerous free radical and the main culprit in free 
radical mediated toxicity in cells.

Fig 8. Names and chemical formulas of Reactive Oxygen Species (ROS).
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These two radicals can act individually on lipid membranes to promote the formation of 
lipid radicals that, in the presence of oxygen, are capable of generating lipid peroxyl radi-
cals that attack lipid membranes to initiate the most devastating effect of oxidative stress, 
which is lipid peroxidation of the cell membrane, which triggers cell death. That is why it is 
so important to inhibit these molecules.

6.3 Cell defenses against oxidative stress

The body encompasses a complex antioxidant defense network that acts collectively 
against free radicals to resist damage to vital biomolecules and, ultimately, body tissues.

The first line of defense against free radicals are the endogenous enzymes superoxide 
dismutase (SOD), catalase (CAT) and glutathione peroxidase (GPX). Especially the supe-
roxide anion radical (*O2) which is continually being generated in the body's natural meta-
bolism, particularly through mitochondrial energy production. We will see later how these 
enzymes work and why it is key to promote them.

The second line of defense are antioxidants. Glutathione is an endogenous antioxidant 
that is generated as a result of the first line of defense, but cells also use antioxidant subs-
tances that enter through the diet such as Vitamin C and E, Astaxanthin and Spinochro-
mes. Each one with its own antioxiant capacity, represented in Fig. 9 with the size of the 
circle.
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The third line of defense only comes into play after radical damage has been dealt. They 
are de novo enzymes that repair the damage caused by free radicals to biomolecules and 
reconstitute the damaged cell membrane. They are a group of enzymes for the repair of 
damaged DNA, proteins and lipids.

Finally, there is basically a mechanism of adaptation of the metabolism against a perma-
nent oxidative state at the organism and/or species level.

16

Fig. 9. Endogenous defense pathways against free radicals. SOD: superoxide dismutase; GPx: Glutathione peroxidase; 
CAT: catalase.



6.3.1 The first line of defense

Oxidative stress generates as a first reaction the activation of the Nfr2 pathway which, 
through dismutation, transforms hydroxyl radicals into hydrogen peroxides (hydrogen 
peroxide) through its dismutation by the SOD enzyme. Hydrogen peroxide is a free radical 
but with much less toxicity.

It is normal for there to be a deficiency of SOD as we age because it decreases with age.

SOD, by producing hydrogen peroxide in its reaction, acts as a second messenger activa-
ting the glutathione pathway. When this pathway is activated it is very efficient since it 
activates not only the inhibition of hydrogen peroxide and oxygen generation, but also 
hydroperoxides and xenobiotics (foreign chemicals in the body).

17

Fig. 10. Spinochromes are capable of mimic SOD effect, responsable of glutathione pathway activation. 



Thus, the activation of the glutathione pathway generates a cascade of reactions with 
various associated enzymes that eliminate large amounts of free radicals and reduce ROS 
within cells.

In today's life, glutathione levels are low, either due to a poor diet in essential amino acids 
or because the oxidative state is so high that the cell cannot produce the necessary 
amount of glutathione to prevent oxidative stress to build up inside the cells. It is very 
important to enhance this pathway to counteract the oxidative stress increased by the 
stress in which we live.

Fig. 11. Some factors responsible of glutathione decrease.
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6.3.2 The second line of defense

The second line are the antioxidants, they inhibit the initiation of the chain and oxidation 
propagation reactions. Besides, they neutralize or eliminate free radicals by donating elec-
trons, becoming free radicals themselves but with less damaging effect on the cell. These 
"new radicals" are easily neutralized and rendered completely harmless by other antioxi-
dants in this group.

Furthermore, antioxidants can be chelators of metals such as iron and copper that also 
form free radicals.

Therefore, the ideal antioxidant must capture ROS, fix metals but also break modular 
chains to prevent lipid peroxidation.

6.4 The role of Spinochromes in the first and second line 
of defense

Spinochromes are capable of capturing ROS, binding metals, and breaking lipid peroxida-
tion modular chains, acting as the second line of defense, but they are also capable of 
potentiating mitochondria. How do they do all of this?
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Spinochromes, by capturing ROS and binding metals, act as second messengers. Since 
when stabilizing free radicals, they generate large amounts of hydrogen peroxide, one 
molecule of hydrogen peroxide is generated for each stabilized molecule. In isolation, 
Spinochromes are capable of stabilizing between 4 and 6 free radicals, when antioxidants 
normally do so with a single molecule; however, our formulations generate synergies that 
can stabilize between 25 and 80 molecules (depending on the formulation). In this way, 
the amount of hydrogen peroxide generated mimics or produces the same effect as the 
SOD enzyme of the first line of defense by activating the metabolism of glutathione within 
the mitochondria. In turn, by activating this mechanism, the action of the mitochondria is 
enhanced, increasing the available ATP (cellular energy) and oxygen within the cells.

20

Fig. 12. Spinochromes neutralize ROS and mimic SOD effect  (1st defense line) enhancing mitochondrial functioning by 
increasing ATP production and oxygen consumption.



This characteristic transforms Spinochromes into antioxidants that are unique in their 
nature and for which extensive health benefits have been scientifically proven.

Fig. 13. Defense lines against Free Radicals
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In addition, Spinochromes have the ability to increase the mass of mitochondria, increa-
sing the ability to inhibit free radicals and promote glutathione metabolism, by modulating 
genes that regulate mitochondria biogenesis.

6.5 Are Spinochromes safe?

Spinochromes have been studied for more than 20 years and in the course of these inves-
tigations two pharmaceutical formulations approved and marketed in Russia have been 
generated.

These formulations are: Gistochrome and Histochrome. One, developed as a topical treat-
ment for glaucoma and the other, as a cardioprotective drug.

22

Fig. 14. 24 hs Ech A treatment increases mitochondrial mass (A) and mitochondrial DNA content (B) in H9c2 rat cardiomyo-
blasts. # indicates p < 0.05 non-treated vs. treated with Ech A. * indicates p < 0.05 between Ech A 5 vs. 10 µM treated groups. 
Extracted from Jeong et al., 2014. 



In combination with thrombolytics, Histochrome effectively prevents reperfusion-induced 
damage to the myocardium after acute infarction.

On the other hand, there is ancestral knowledge that comes from the East. As early as 
1647, in the Materia Medica de Medicina China, sea urchin powders appeared to cure 
conditions such as headache, phlegm and inflammation.

23

Fig. 15. Materia Médica book published in 1647 showing the knowledge and relevance about sea urchins. Extracted 
and translated from Li Zhongli, 1647



In the East, dietary supplements are marketed that use these molecules for the benefit of 
cellular health. Our products have regulatory approval and are safe for human consump-
tion, not the least because sea urchins have been part of the human diet since ancient 
times.

6.6 Can they cause allergies?

Like any food, some people may be allergic to the Spinochromes, however these molecu-
les are capable of relieving type I allergy symptoms since they inhibit the antigen that 
stimulates mast cell and basophil degranulation in a dose-dependent manner.

24

Fig. 16. Inhibitor effect of Spinochromes 50 µM was almost similar to quercetin 20 µM, inhibiting near 80% of degranula-
tion from rat RBL-2h3 basophils. Extracted from Itoh et al., 2016.
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7. Health benefits of Spinochromes

The scientifically supported benefits identify for these molecules are summarized below: 
medical tests and laboratory tests on cells and in vivo.

7.1 Spinochromes provide defense against free radicals

As we said before, oxidized Spinochromes form high amounts of hydrogen peroxide. This 
hydrogen peroxide mimics the action of the endogenous enzyme SOD. Thus, they act as 
second messengers, generating a general increase in the first line of defense against free 
radicals but also in the second line, acting as antioxidants and iron chelators. In Table 1 we 
can see the results of a study in diabetic rats treated with Spinochromes. It is observed that 
EchA produces a general increase in the enzymes GST, SOD and active CAT, and also 
elevates the concentrations of GSH and NO in rats compared to the corresponding groups 
of diabetics. While the concentration of MDA decreases significantly (P < 0.05).

Table 1. Effect of Echinochrome A in kidney oxidative stress parameters. Extracted from Soliman et al., 2016.
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In humans, Spinochromes increase the production of various metabolites, highlighting the 
production of glutathione due to the mechanism explained above.

26

Fig. 17. Ech A effects in human glutathione production. A) Spinochromes increased metabolites production, remarking 
glutathione production. B) Spinochrome D increases reduced glutathione (GSH)/ oxidized glutathione (GSSG) normalized to 
control total value. * and ** indicates p<0.05 y p<0.01 compared to control, respectively. Extracted from Yoon et al., 2018.



Spinochromes, specifically Echinochroma A, regulate mitochondrial biogenesis in 
cardiomyocytes by upregulating the transcription of mitochondrial regulatory genes, such 
as mitochondrial transcriptional factor A (TFAM), nuclear respiratory factor-1 (NRF-1), and 
coactivator gamma of the proliferator-activated receptor (PGC-1α). In turn, they inhibit the 
phosphorylation of serine-16 and threonine-17, located in the active center of 
phospholamban (membrane phosphoprotein and main regulator of the SERCA2A receptor 
responsible for the transfer of calcium ions from the cytosol to the sarcoplasmic reticulum), 
preventing myocardial ischemia, reducing damage to the infarct zone by at least 50%. 

Fig. 18. Cardiomycites treated with different concentrations of Echinochroma A (Histochrome) for 24 hours. Viability was 
measured by the cell viability, proliferation and cytotoxicity assay (CCK assay). Data are presented as mean ± standard 
deviation (SD). **, p < 0.01 vs. 0 µM, ***, p < 0.001 vs. 0 µM. n = 6. Morphological analysis of cardiomycytes pretreated with 
Echinochroma A. Scale bar = 100 µm. Extracted from Park et al 2019.

7.2 Spinochromes protect the heart
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7.3 Spinochromes enhance the immune system

Spinochromes enhance intracellular cooperation of immune cells and increase antigen 
processing and presentation, bringing the immune system to a high level of functioning. 
Spinochromes are capable of inducing changes in T-helper cell binding and increasing the 
number of B lymphocytes and human leukocyte antigens (HLA-DR), triggering coopera-
tion between immune cells and increasing antigen processing and presentation. This rela-
tionship between Spinochromes and the immune response has been observed in studies 
with influenza virus using it as an adjuvant in antiserum preparations and also in studies in 
which Spinochromes were consumed orally.

Fig. 19. Effect of Spinochromes in human immunological response. A) Ech A increases leukocyte antigens (HLA-DR) in B 
lymphocytes, stimulating processing and antigen presentation. Extracted from Rubilar et al., 2021. B) Anti-influenza antibo-
dies content in Wistar rats serum 10 and 30 days after immunization with antigens of Influvac vaccine 1 µg HA/rat. K = 
control; АГ = Hemagglutinin antigens (HA) from influenza A and B virus; зха = Ech A; ТИ = TI Complexes. Ряд 1: data 
obtained after 10 days after immunization; Ряд 2: data obtained after 30 days after immunization. Extracted and translated 
from Tsybul'skiĭ et al., 2012.
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7.4 Spinochromes collaborate in the reduction of cellular 
inflammation

In general, M1 macrophages tend to mediate excessive and persistent proinflammatory 
effects, whereas M2 macrophages are known to contribute to the regeneration and resolu-
tion of tissues of inflammation. Spinochromes are able to decrease M1 Macrophage-deri-
ved TNF-α secretion in a dose-dependent manner. In contrast, Spinochromes increase 
the basal secretion level of IL-10, inducing M2 macrophages. This change in the immune 
response leads to a decrease in cellular inflammation.

Fig. 20. Ech A impact in M1/M2 macrophages polarization in vitro. EchA in capable of diminish secretion of M1 macrophage 
derived TNF-α in a dose dependent manner. B) Ech A increases basal secretion level of IL-10, inducing M2 macrophages. 
Extracted from Oh et al., 2019.
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Spinochromes also regulate the immune response by promoting the generation of regula-
tory T cells (Treg). These T cells have a role in regulating or suppressing other cells of the 
immune system. Tregs control the immune response on self and foreign particles (anti-
gens) and help prevent autoimmune diseases without affecting TH1 or TH2 populations. 
Considering that Tregs function as a key immunomodulator that regulates the activation of 
other Th cells, Spinochromes could contribute to correct immunological imbalances by 
stimulating the Treg population. TH1 are highly effective in the elimination of intracellular 
pathogens and TH2 are of great importance in the elimination of extracellular microorga-
nisms and parasites.

Fig. 21.  Spinochromes induce generation of T-regulatory (Treg) cells without affecting TH1 and TH2 cells population. A) Ech 
A 5 µM and 10 µM increases Treg cells percentage respect to control value.  * and ** indicate p<0.05 y p<0.01 compared to 
control, respectively. B) y C)  Ech A did not affect TH1 cells (B) and TH2 cells (C) in none of the concentrations used in A). 
Extracted from Oh et al, 2019.
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In turn, Spinochromes decrease the synthesis of interleukins IL-1B, IL-6 and IL-8 and the 
pro-inflammatory factors TNFα and INFγ, generating a decrease in cell inflammation and 
regulation of the immune response in humans.

Table 2. Effect of Spinochromes in human IL-1B, IL-6, IL-8 and pro inflammatory factors TNFα and INFγ synthesis. Extracted 
from Artyukov et al., 2020.
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7.5 Spinochromes enhance mitochondria

Spinochrome treatments have been shown to increase ATP production and oxygen con-
sumption rate in AC16 cardiomyocytes. Compared to the treatment with D-galactose, all 
analogs presented higher values of ATP production. Ech A and Spinochromes B and E, 
presented the same effect, even in presence of hydrogen peroxide.

Fig. 22. ATP production and oxygen consumption rate (OCR) induced by Ech A analogs in AC16 cells. (A) ATP production. * 
indicates P<0.05 compared to 10 mM D-galactose treated group. (B) OCR changes. Antimycin A 100 µM (Ant, Complex III 
inhibitor) and glucose oxidase 1 mg/ml (GOx) were used as cell-based negative control and cell-free positive control, respecti-
vely. * indicates P<0.05 compared to untreated control group. (C) ATP production in the presence of hydrogen peroxide. Cells 
were 24 hs treated with or without Ech A analogs and with or without 0.5 mM hydrogen peroxide. * indicates P<0.05 compared 
to H2O2 treated group . Extracted from Yoon et al., 2019.

In addition to this, it was observed that Ech A treatment increases mitochondrial mass in a 
dose-dependent manner. The fact that mitochondrial DNA content is also increased 
reflects that Ech A does indeed increase biogenesis and oxidative phosphorylation.
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7.6 Spinochromes act as protectors against cytotoxics

Spinochromes increase cell survival and ATP production counteracting the effect of 
Doxorubicin, a drug widely used in cancer chemotherapy.

Spinochromes lower cholesterol, triglycerides (TAG), very low-density lipoprotein choles-
terol (VLDL), low-density lipoprotein cholesterol (LDL) and plasma atherogenic index (AIP) 
and also increase the level of apolipoprotein A1 (APOA1).

Fig. 23. Spinochromes protect cells from the cytotoxic effects of doxorubicin (0.1 µM). (A) Ech A and Spinochromes B and E 
restore normal values   of cell survival, in the presence of doxorubicin. (B) Spinochromes B and E (10 µM) increase ATP 
production in the presence of doxorubicin (0.1 µM) to normal values  . * indicates p<0.05 compared to Dox group, treated with 
0.1 µM doxorubicin. Extracted from Oh et al., 2019.

7.7 Spinochromes improve the lipid profile
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The values of TPO TOA FR and MDA showed a decrease evidencing the antiradical effect, 
antioxidant and vasodilator properties of Spinochromes.

Fig. 24. Treatment with Ech A improves the lipid profile in patients with cardiovascular diseases. TAG: triglycerides; VLDL: 
very low density lipoprotein; LDL: low-density lipoprotein; HDL: high-density lipoprotein; APOA1: apolipoprotein A1; AIP: 
plasma atherogenic index. * indicates p<0.5 comparing the results of treatment with Ech A against the control group. ** 
indicates p < 0.5 comparing results before and after Ech A treatment. Extracted from Artyukov et al., 2020.

7.8 Spinochromes decrease lipid peroxidation

Table 3. Indicators of lipid peroxidation in the control group and patients with cardiovascular diseases, before and after 
treatment with Ech A. Extracted from Artyukov et al., 2020.
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7.9 Spinochromes improve carbohydrate metabolism

Spinochromes also benefit carbohydrate metabolism by improving the profile of markers 
of carbohydrate metabolism in human patients without glycemic conditions. On the other 
hand, they also significantly decrease the concentration of glucose and the activity of the 
enzyme arginase, while increasing the activity of G6PD and the concentration of insulin in 
groups of diabetic mice. This is important because G6PD deficiency causes hyperglyce-
mia, which makes more glucose available for non-enzymatic production of advanced 
glycosylation end products (AGEs), which also leads to increased superoxide anions and 
oxide nitric. The hypoglycemic effect of Spinochromes involves four main pathways; rege-
neration of the pancreas, decrease insulin resistance, increase insulin production and 
improve glucose homeostasis.

Fig. 25. Ech A treatment improves levels of diabetes markers in diabetic rats. Values   represent the means of 6 
individuals per group ± standard error. Different letters imply significant differences (P <0.05). Extracted from Mohamed 
et al., 2016.
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Table 4. Indicators of carbohydrate metabolism in patients with cardiovascular diseases, before and after treatment with Ech 
A. Extracted from Artyukov et al., 2020.



7.10 Spinochromes have a positive effect on fat 
metabo-lism and body weight

Body weight was significantly decreased in diabetic rats fed high-fat diets when the diet 
was combined with Spinochromes. In another experiment, it was found that two weeks of 
physical training was sufficient to increase walking distance and endurance, compared to 
non-exercising trained controls, in rats fed high-fat diets combined with Spinochromes. In 
this way, Spinochromes increase metabolism and accelerate weight loss, especially on a 
high-fat diet such as a ketogenic diet.

Fig. 26. Ech A treatment improves body weight during diabetes and aerobic capacity during exercise in rats. A) Ech A diet 
decreases body weight in rats with type II diabetes. NFD: control diet; HFD: high-fat diet; Ech: Echinochroma A diet. Extrac-
ted from Mohamed et al., 2016. B) In normal rats subjected to exercise, Ech A treatment does not significantly affect body 
weight. C) Treatment with Ech A increases work capacity in the normal state and during aerobic exercise. D) Treatment with 
Ech A increases the endurance time to exhaustion in the normal state and during aerobic exercise. CG: control group, EG: 
Ech A-treated group, AG: aerobic exercise group, AEG: Ech A-treated aerobic group. Results are expressed as mean ± 
standard error. * p < 0.05, CG and GA vs. AEG; *** p < 0.001 CG and GA vs. AG; ### p < 0.001, all groups vs. AEG. Extrac-
ted from Seo et al., 2015.
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7.11 Spinochromes reduce oxidative stress in the lungs

Spinochromes protect lungs treated with Bleomycin. They balance oxidative stress, 
preventing the development of hypertrophy of the interalveolar connective tissue and peri-
bronchial lymphoid filtration. They can also normalize the density and volume ratio of inte-
ralveolar septa and alveolar lumen.

Table 5. Effect of Bleomycin (BM) and Ech A in chemiluminescence parameters (relative units) in 50 day old albino rat lung 
homogenates. Extracted from Lebed'Ko et al., 2015.

Fig. 27. Ech A reverses hypertrophy of interalveolar interstitial connective tissue in lungs of rats treated with Bleomycin. 
Stain: Hematoxylin & Eosin. Magnification: 400x. A) Hypertrophy of the interalveolar interstitial connective tissue after the 
administration of Bleomycin. B) Hypertrophy of the interalveolar interstitial connective tissue in the subpleural area after the 
administration of bleomycin. C) Absence of hypertrophy of the interalveolar interstitial connective tissue after the administra-
tion of Bleomycin and Ech A. Extracted from Lebed´Ko et al., 2015.
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7.12 Spinochromes help prevent cognitive problems

Spinochromes increase the diameter of cerebral arteries, increase cerebral blood flow, 
and decrease anxiety in animal studies.

Spinochromes are capable of inhibiting Acetylcholinesterase in a dose-dependent 
manner. This is very relevant, because acetylcholinesterase inhibitors are used in the 
treatment of various neuromuscular disorders and are considered potent therapeutic 
agents for the treatment of Alzheimer's disease (AD). Spinochromes by removing ROS, 
particularly with nitric oxide, inhibit Acetylcholinesterase irreversibly and non-competitively, 
without cytotoxicity in H9c2 and A7r5 cells.

Fig. 28. Brain scans of OXY rats before (a) and after (b) Ech A treatment indicate an increase in arterial diameter 
and cerebral blood flow. Extracted from Agafonova, Kolosova et al., 2007.
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Fig. 29. Ech A inhibits acetylcholinesterase (AChE) in a dose-dependent manner. A) Neostigmine was used as a positive 
control for AChE activity. * indicates p < 0.05 vs. AChE alone. B) # indicates p < 0.05 vs. AChE alone at different incubation 
times; * indicates p < 0.05 vs. AChE with Ech A at 10 min incubation. C) Ech A removes nitric oxide (NO). NO production, 
indicated as an increase in DAF fluorescence, is decreased in a dose-dependent manner with Ech A administration in A7r5 
cells. Sodium nitroprusside (SNP) was used as NO source. * indicates p < 0.05 vs. 2 mM SNPs. Extracted from Lee et al., 
2014.
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Spinochromes also have a neuroprotective effect that may be relevant in neurodegenerati-
ve diseases such as Parkinson's, which is a chronic disorder characterized by cardinal 
motor symptoms and a wide range of non-motor symptoms. Spinochromes were found to 
act by activating the synthesis and accumulation of HSP70 in human promonocytes, rever-
sing the process of neurodegeneration. This is evidenced by the increase in neurons with 
tyrosine hydroxylase, preventing the typical motor alterations of the clinical stage of the 
disease. The neuroprotective effect caused by the elevation of HSP70 in nigral neurons is 
due to the ability of the chaperone protein to prevent the aggregation of α-synuclein and 
the activation of microglia.

Fig. 30. Ech A has a neuroprotective effect in Parkinson's disease by promoting the disaggregation of α-synuclein and the 
deactivation of microglia. Extracted from Ekimova et al., 2018.
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7.13 Spinochromes prevent cell aging

Spinochromes have shown positive changes in menopausal symptoms such as abdominal 
obesity, osteoporosis, dry and aging skin, as well as dry eyes and mouth. Spinochromes 
increase collagen synthesis. In this way they are effective in preventing aging.

Spinochromes improve the skin by maintaining pH and reducing erythema and transepi-
dermal water loss. In addition, Spinochromes provide 90% protection against UVA and 
UVB rays in topical presentations.

Fig. 31. Ech A increases collagen I (A) and III (B) levels in ovariectomized rats. * p < 0.05; ** p < 0.01; # p < 0.05; ## p < 
0.01. OVX: ovariectomized group; OVX+ECH: ovariectomized + Ech A treatment. Extracted from Kim et al., 2020..
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Fig. 32. Spinochromes maintain skin pH (A), decrease erythema (B), decrease transepidermal water loss (C), and provide 
90% UVB and UVA protection (D).



7.14 Spinochromes prevent hair loss

Spinochromes not only stop baldness, but also increase hair growth and thickness. Spino-
chromes inhibit the activity of 5α-reductase, and therefore have an excellent effect of 
inhibiting the production of DHT, which causes hair loss. Thus, Spinochromes prevent hair 
loss and promote its growth.

Fig. 33. DHT production is reduced by treatment with sea urchin extract. Finasteride was used as a positive 
control. Extracted and translated from KR101274868B1.

Spinochrome are a sea treasure. They appear to be simple and small but their effects are 
much more complex and large.

Through its wide participation in very different intracellular pathways, Spinochromes are 
capable of generate multiple and ubiquous profits in our cells, improving our sistemic 
functioning.
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Fig. 34. Summary of biological functions, target molecules, and health benefits of Spinochromes. 

43



Our formulations

Promarine Antioxidants use all the advantages of the Spinochromes in the unfertilized 
eggs of sea urchins to generate dietary supplements with extraordinary cellular care.

Our formulations are designed not only to provide Spinochromes, but also to generate 
nutritional complexes providing benefits from within the cell.

One of ours is being in Phase 3 medical tests for COVID-19 sequelae at the "Francisco 
Santojanni Donation" General Acute Hospital, the "José M. Ramos Mejía" General Hospi-
tal, and the "Francisco J. Muñiz" Hospital. The objective of this formulation is to lower the 
cellular inflammation produced by COVID-19. At the time of the launch of this e-book we 
are carrying out the protocol.

We continue to develop formulas to enhance the effects of our products.
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