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Abstract 

Sustentation of homeostatic processes is the basic principle of vital activity of organism. Even small swings of 
concentration of some metabolites in the blood, especially glucose, lead to a violation of course of metabolic processes 
and pose a threat to vival activity of organism. Neuro-hormonal system, cytokine system and number of cell signaling 
systems participate in regulation of rate of metabolic processes. The influence of pharmaceutical preparations on these 
regulation systems can promote the development of serious complications, so there is an active search of natural food 
compounds with high bioactivity. The greatest interest in this situation is fucoidan, which is sulfated polysaccaride of 
brown seaweed. It is shown that it 1) supports the work of the central nervous system by moderately reducing the death 
of cholinergic neurons and maintaining the level of dopamine, 2) interferes with the development of hormonal 
imbalance, 3) promotes a decrease in the level of inflammatory cytokines in the blood and maintenance of the 
concentration of proinflammatory, 4) improves the functioning of the insulin cascade signaling systems at the mTOR 
kinase level by activating the translation process, 5) leads to a decrease in free radicals (antioxidant) and the restoration 
of their level (a prooxidant), 6) supports the homeostasis of the coagulation system due to anticoagulant and 
procoagulant properties. In this way, fucoidan should be attributed to nutraceuticals that promote health, improve 
quality and longevity of a person.  
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1. Introduction

Medications have serious side effects, thereafter in recent years more and more attention has been paid to finding 
compounds related to food substances with high biological activity - nutriceuticals (derived from the words nutriology 
- nutrition and pharmaceutics). An ancient thinker, Hippocrates, wrote, “Our nutritional substances must be a healing 
agent (medication), and our medications must be nutritional substances.” 

Life came out of the sea and all active components of the land flow into the seas back, therefore half of all bioactive 
compounds are present in the ecosystems of the seas. The sea algae, that contain such bioactive compounds as omega-
3, polyphenols, polysaccharides, fucosterol, and fucoxanthin, are of great interest in this regard. [1]. The diet of the 
inhabitants of Japan and South Korea in large quantities are present of dishes with brown algae, that is associated with 
their high life expectancy and low levels of cardiovascular disease and cancer. [2]. The main active component of the 
sea algae are polysaccharides, in particular, fucoidan, laminafaren, and alginate. In this review, we will focus on the 
fucoidan, sulfated polysaccharide that is also called fukan, fukosan or fukan sulfate. For the sea algae, fucoidan is a kind 
of “chain mail” for protection against biological factors (bacteria), mechanical damage (sand, waves), and physical 
effects (drying). 

Fucoidan is synthesized in the cell wall of algae; therefore, to isolate the polysaccharide, fucoidan must be destroyed by 
hot water, organic solvents, or acids. Kylin used acetic acid for the extraction of fucoidan [3]. Later, he found that the 
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polysaccharide fucoidan mainly contains L-fucose [4] that differs from other monosaccharides in its structure: it 
resembles galactose with no hydroxyl (OH) group at 6 carbon atom and in L configuration (the remaining 
monosaccharides have the D configuration). Along with L-fucose, a large content of calcium and sulphate was also 
detected in the extract of fucoidan [5]. 

Structurally, fucoidans can vary significantly depending on the type of algae, the growing region, the harvest season and 
even the isolation methods. [6-7]. In this regard, fucoidan can not be called a medicine (those one have a strict chemical 
structure), and it is necessary to be referred as food compounds of plant origin.  

The bioactivity of fucoidan largely depends on the content of L-fucose and sulphate groups [8]. The content of fucose 
can vary from 19 to 51%, and sulfates from 19 to 43%, depending on the type of algae and methods for isolating the 
polysaccharide. [9]. 

Separation of fucoidan (usually all fucoidan preparations consist of a mixture of polysaccharides of different size and 
charge) using ion-exchange chromatography into three fractions (F1, F2 and F3) showed differences in their antioxidant 
activity [10], which were 83.7, 81.7 and 41.6 mg / g for these fractions, respectively. 

The presence of acyl groups has an important effect on the bioactivity of fucoidan [11], they are responsible for the 
hydrophilic properties of fucoidan (ability to swell or bind water). 

The size of the fucoidan molecule affects the site of action of the polysaccharide and its bioactivity. [12]. The smaller the 
molecular size of fucoidan, the greater its amount can flow from the gastrointestinal tract into the bloodstream. Since 
humans do not have the enzymes to hydrolyze fucoidan (fucosidases), they can only enter the bloodstream through 
pinocytosis, and in this way smaller molecules or lower molecular weight (LM) fractions of fucoidan are better 
penetrated. 

The structure of fucoidan has a key effect on the activity of the polysaccharide [13]. Fucoidan isolated from Fucus 
vesiculosus is a commercial medicine (Biotech company). It contains 44.1% fucose, 26.3% sulphate and 31.1% ash. 
It contains 44.1% fucose, 26.3% sulphate and 31.1% ash. [14]. Based on infrared data, it is shown that at the C-4 
position, fucoidan is L-fucopyranose [15]. In 1993, Pankter et al. presented a structural model of fucoidan (Fig. 1), 
which is a polymer of α- (1 → 3) bonds of fucose residues with branched chains with 2-3 fucose residues [16]. 

 

Figure 1 Model of the structure of fucoidan 

The compounds absorbed from the intestines enter the liver with blood, and only then can they enter the general 
circulation, therefore, the assessment of fucoidan content in the liver is a marker of the flow of polysaccharide into the 
bloodstream. The liver is a “fasting block” to control compounds from the intestine. It was shown by ELISA that fucoidan 
is absorbed in the intestine only 0.6% [17]. 

Hydrogen, hydrophobic and sulphate bonds may be involved in maintaining the structure of the polysaccharide, which 
may change under the action of various compounds. Fucoidan degradation using hydrogen peroxide, ascorbic and 
hydrochloric acids [18] contributed to the formation of the 5th fraction: SC (coarse extract of fucoidan from 
S.Crassifolium), SCO (fraction obtained by processing with Н2О2), SCA (fraction obtained by processing with ascorbic 
acid), SCOA (fraction obtained by processing of H2O2 and ascorbic acid) и SCH (fraction obtained by processing with 
hydrochloric acid). The decomposition of a large fucoidan molecule with such a way of processing led to an increase in 
the content of low molecular weight (HM) fractions of fucose monosaccharide. Fucoidan in in vitro studies on CaCo cells 
and in vivo on rat small intestine cells has a low absorption rate [19]. 
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Methods for the purification of fucoidan affect both the structure and bioactivity of the obtained preparations. [20]. 
Thus, during the purification of the fucoidan preparation, there is an increase in fucose and sulphates and an increase 
in intestinal penetration into the blood. If the coarse fucoidan preparation advantagely was retained in the liver and 
spleen and did not penetrate the bloodstream poorly, the purified one is already detected in various organs and tissues; 
in particular in the kidneys and urine, i.e. incoming preparation is quite well excreted from the animal. 

Currently sold fucoidan preparations are from various countries and companies derived from various types of algae, 
and in the annotation to the medicine there is often no indication of the type of algae, the percentage of fucoidan, its size 
(molecular weight), the content of fucose and sulphate groups. Therefore, when they are used, the expected health 
effects of the medicine are not always noted, which simply leads to discrediting of fucoidan.  

Although fucoidan is a polysaccharide (food compound), it does not participate in the substrate provosion of metabolic 
processes (metabolism of proteins, fats, carbohydrates, vitamins and trace elements). Its bioactivity is due to the ability 
of the polysaccharide to influence the regulation of these processes through the effects on the nervous, hormonal, 
cytokine and signaling systems, i.e. Fucoidan exerts its bioactivity by acting on the body’s regulatory systems. 

During studying bioactivity, a unique side of fucoidan action was discovered - the ability to restore homeostasis 
(balance) of many processes in the body. Let's stop on some of them. 

2. Free radicals homeostasis 

 Free radicals (FR) can be formed during exchange reactions and from the environment [21]. Accumulation of FR can 
lead to cell destruction, DNA, proteins and lipids damage. [22]. Antioxidants prevent such a negative effect of FR by 
reducing their level [23]. Therefore, a kind of myth that the use of antioxidants will preserve health and youth has arisen. 
However, the addition of synthetic antioxidants such as butylated hydroxytoluene and butylated hydroxyanisole in food 
contributed to the development of carcinogenesis and other negative manifestations [24-25]. 

Therefore, the question about finding natural products with antioxidant activity arose. In this regard, antioxidant 
vitamins A, E and C are widely used to “quench” FR, therefore herbal products with high antioxidant activity periodically 
appear on the market. But this is a half the truth, since free radicals are still necessary for some physiological processes, 
in particular for growth and adaptation, so the use of antioxidants in large quantities or very active can have a negative 
impact on these processes. 

Fucoidan in this regard plays role not only as an antioxidant [26], but also as a pro-oxidant, i.e. if necessary, it will 

contribute to the formation of FR and improve the processes of growth and adaptation [27]. 

Thus, fucoidan contributes to maintaining the balance of the level of FR in the body under various physiological and 
pathological conditions due to antioxidant and prooxidant activities. 

3. Immune system homeostasis 

The next important balance that determines human health is the balance between the protective and attacking parts of 
the immune system. The protective element protects us from the influence of bacterial agents, viruses and cancer cells, 
while the attacking element or allergic element protects us against antigens. 

Usually there is a decrease in the protective level of immunity, which leads to an increase in infectious diseases, viral 
infections and carcinogenesis. Therefore, the usual approach is the use of immunomodulators. This approach, on the 

one hand, can lead to the exhaustion of the protective element of the immune system, and, on the other hand, to the 
stimulation of the attacking element of the immune system. And, on the contrary, attempts to reduce the attacking level 
of immunity can lead to a deterioration of the defensive. That is why all medicine, restoring one link, can have a negative 
impact on the other, and we tell about immunomodulators negative manifestations. 

Fucoidan helps the body fight infectious diseases through neutrophil activation [28]. It also has a stimulating effect on 
macrophages and dendritic cells. [29]. In addition, it is noted that fucoidan improves immunization in the elderly by 
increasing the level of antibodies [30]. 

Fucoidan has a clear anti-allergic effect. After subcutaneous administration of 2,4,6-trinitro chlorine benzol to mice an 
edema develops, then the value of it was decreased three times after receiving fucoidan at a dose of 200 μg and six times 
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at a dose of 400 μg [31]. This effect of fucoidan is associated with the effect on galectin-9, since the administration of 
antibodies to galectin (or its inhibition) completely removed the effect of fucoidan. It is known that lactose (milk sugar) 
inhibits galactin; therefore, when it is administrated, suppression of the effect of fucoidan on the development of edema 
is also noted. 

This must be taken into account when developing methods of preventing allergic reactions when using fucoidan. So the 
destruction of lactose by lactic acid bacteria is marked by an increase in the anti-allergic effect of fucoidan, which is 
observed when fucoidan is taken together with fermented milk products. [32]. 

4. Homeostasis of the bone system 

Bones undergo constant renewal through synthesis and decay. With age, the amount of bone synthesis decreases and, 
on the contrary, their decay rate increases. This leads to a decrease in bone density (osteoporosis). Osteoporosis is a 
risk of fracture of the femoral neck (a common cause of death of older persons), physical instability, impaired quality of 
life, and requires the use of synthetic drugs, some of which have a negative effect. [33]. The process of bone formation 
is regulated by osteoblasts. Therefore, compounds that affect their function can help reduce osteoporosis. 

Alkaline phosphatase (alkaline phosphatase) is an important component of bone formation, and its activation 
contributes to a local increase in phosphorus, protomer mineralization and a decrease in the conc entration of 
extracellular pyrophosphate (mineralization inhibitor). Acceptance of fucoidan at a dose of 2 mg/ml helps to improve 
bone mineralization by activation alkaline phosphatase in 35% [34]. 

Osteocalcin promotes bone formation, accelerating the growth of hydroxyapatite crystal [35]. Fucoidan increased the 
secretion of osteocalcin in 7F2 cells and the value of its mineralization in a dose-dependent manner. 

In conclusion, it can be said that under the influence of fucoidan, there is a stimulation of osteogenic differentiation 
in vitro, and an increase in the anabolic effect on bone mineralization in vivo. This indicates that the use of fucoidan 
in the diet will prevent bone loss with age and increase its density. 

5. Homeostasis of the coagulation system 

Increased blood clotting is the risk of clot formation and vascular blockage, which in heart muscle leads to a heart attack 
and in brain tissue to the development of a stroke. There is a natural anticoagulant heparin in blood, which is also a 
sulfated polysaccharide, i.e. contains sulfate groupings. 

Heparin is widely used in clinical practice, but its use can lead to complications in the form of hemorrhages. Fucoidan 
at a dose of 5 mg/kg increases the clotting time in mice [36]. The action of fucoidan is due to the activation of 
thromboplastin [37]. At the same time, fucoidan acts as an agonist for CLEC2 on platelets, causing them to aggregate 
[38]. 

It should be noted that fucoidan shows not only anticoagulant, but also procoagulant properties. [39]. Fucoidan in doses 
of 4-500 nM accelerate the clotting time in mice with hemophilia A or B [40]. 

Thrombography was used to evaluate the effect of fucoidan on clotting time. [41]. It is noted that NM fucoidan improved 
factor VIII homeostasis and reduced the manifestations of hemophilia. 

Thus, fucoidan helps to maintain blood clotting homeostasis. 

6. Energy homeostasis 

The greatest attention in the literature is given to the ability of fucoidan to maintain homeostasis of carbohydrates and 
lipids, the violation of which is associated with the development of diabetes, obesity, and cardiovascular disorders. 

The breadth of their spread should be attributed to epidemics of non-infectious origin (NCD). We have learned well how 
to deal with infectious diseases, which in the past were the main cause of low life expectancy. Now we have another 
problem - the lack of technology to struggle with NCD. 
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The main disease of the violation of glucose homeostasis is diabetes mellitus (DM). There are lot of problems caused by 
diabetes, 80-95% of these cases refer to type 2 diabetes, in which the response of peripheral tissues to insulin is 
disturbed due to the development of insulin resistance (IR). The reason for the development of IR has not yet been 
established, which hinders the development of appropriate preventive and therapeutic measures. 

According to the gloomy prognosis of diabetologists diabetes is not treated, and all that doctors can offer is a reduction 
of its negative manifestations. The basis of the pathological manifestations of diabetes is the development of 
hyperglycemia (an increase of sugar levels in blood above 6.5 mM), which leads to various functional disorders 
(glucotoxicity), therefore, all diabetologists' efforts are aimed at reducing the amount of carbohydrate intake from food 
and increasing the intensity of their absorption. Everything seemed to be simple - you just need to follow a diet (reduce 
the amount of carbohydrate intake) and carry out adequate physical activity (increase the speed of absorption), but, 
unfortunately, the number of people with diabetes is constantly increasing and you need to look for alternative ways to 
prevent and treat diabetes. 

Fucoidan contributes to the reduction of the glycemic effect of starch-containing products by inhibiting amylase [42]. 
And at the same time, the IC50 value (the concentration of the medicine that causes the enzyme inhibition by 50%) was 
103.83 μg (microgram), which is much less than for acarbose (16 mg) - the pharmacological amylase inhibitor, so 
pharmacological effect of fucoidan is almost two times higher. 

Inhibition of α-glycosidase is an effective approach in the treatment of DM due to the reduction of glycemia. Fucoidan 
had an inhibitory effect on glycosidase (IC50 value was 67.9 µg/ml) [43]. After fucoidan administration there was a 
decrease in glycemia and fasting glycated hemoglobin in db/db mice. This study indicates the possibility of using 
fucoidan as a glycosidase inhibitor in DM. 

Similar results were obtained [44] or fucoidan from F.vesiculosus, when the IC50 value was 49 μg/ml. 

DM is a multisystem disease characterized by impaired activity of organs and systems. Control of postprandial (after a 
meal) glycemia is an important factor in the prevention and treatment of DM. The administration of fucoidan at a dose 
of 200 mg/kg to a db/db mice with diabetes showed a positive effect in terms of the glucose-tolerant test, the amount 
of food intake, the change in body weight, the concentration of fasting glucose and biochemical indicators [45]. 

A randomized study with double placebo control of the effect of 0.5 g fucoidan administration was performed on 25 
obese volunteers [46]. Thirteen individuals received fucoidan daily before breakfast, and 12 received a placebo. Then 
all were evaluated for glucose, cholesterol (cholesterol), HDL cholesterol, LDL cholesterol (LDL-C), triglycerides, and 
insulin, and glucose homeostasis was assessed by the HOMA test (glucose tolerance test). Fucoidan administration 
contributed to a decrease in diastolic pressure (71.7±12.2 vs. 67.8±13.8 mmHg; P<0.05) and LDL-C (3.1±0.5 vs. 2.7±0.6 
mmol/l; P<0.01), an increase in insulin level (60.6±24.0 vs. 78.6±32.4 pmol/l; P<0.05), HOMA β-cell (35.0±20.8 vs. 
50.6±18.7; P<0.05). It has been concluded that fucoidan administration for obese individuals for 3 months reduces 
pressure and LDL-C levels, but increasing insulin secretion. Although the authors write that they monitored obese 
individuals, obesity usually shows signs of type 2 diabetes.  

A decrease of glucose level in blood of laboratory animals was also noted in type 1 diabetes. The mechanism of such 
influence is explained by the authors [47] due to the blocking of negative manifestations of oxidative stress by fucoidan 
as one of the causes of glucotoxicity. 

Fucoidan due to its antioxidant properties, prevents the development of hypertension (aortic tone increase) and 
hyperlipidemia. Indeed, diabetics have a high risk of endothelial dysfunction and vascular damage due to 
hyperglycemia, lipidemia, and oxidative stress. Atherosclerosis, hypertension and peripheral vascular disorders are 
characteristic of these patients. Endothelial nitrite oxidase (NO) has been found to regulate vascular homeostasis 
through vasadilation and the protection of the effects of damaging agents. A decrease in NO leads to an increase in pro-
inflammatory factors, such as nuclear factor kappa B, and further increases in endothelial inflammation and 
atherosclerosis. Therefore, the improvement of NO-functioning is a target (by the mechanism of action) for endothelium 
and reduction of vascular disorders in diabetic rats. 

In recent years there is a great importance of lipid metabolism in the mechanism of diabetes, when lipids act as a 
competitor for the process of energy formation and thereby inhibit glucose uptake (Randle cycle). Therefore, it was very 
interesting to investigate the effect of fucoidan on lipid metabolism in diabetes. AMP activated protein kinase (AMPK) 
play a main role in the regulation of glucose uptake by the muscles, and is activated under stress and is inhibited by 
insulin. 
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In this regard, the in vitro study in microtubules (L6 myotubes) and in vivo study in mice with DM are of big interest 
[48]. Studies of the fucoidan effect conducted in comparison with the first-line medicine - metmorphine. In this regard, 
this work also reveals the mechanism of the positive effect of metmorphine in diabetes.  

7. The effect of fucoidan on regulatory systems 

Hormones are key regulators of the rate of metabolic processes. Usually, all hormones work in pairs, i.e. some accelerate 
certain reactions, while others, on the contrary, reduce. In women of fertile age, there is an increase in the ratio between 
the levels of estrogen and progesterone, which is the cause of the development of endometriosis, breast and ovarian 
cancer, and infertility. Pilot study on women with impaired menstrual cycle and endometriosis [49] showed that 
fucoidan administration for four months at a dose of 0.7 and 1.4 g/day contributed to the normalization of the level and 
ratio between estradiol and progesterone. At the same time, a recovery to the normal duration of the menstrual cycle 
and days of menstruation was noted. The effect of fucoidan was manifested in a dose-dependent manner. 

But there is a greatest interest of the positive effect of fucoidan on the nervous system. Fucoidan prevents the death of 
dopamine receptors [50]. Parkinson's disease was modeled by 1-methyl-4-phenylpyridinium (MPTP) administration 
on C57/BL mice моделировали болезнь Паркинсона введением 1-methyl-4-phenylpyridinium (MPTP) and it was 
showed that fucoidan reduced behavioral disorders, increased the level of dopamine in the striatal and its metabolic 
level, and reduced cell death. A clear increase in tyrosine hydroxylase expression was also noted. In addition, fucoidan 
suppressed MPTP caused lipid peroxidation, antioxidant enzymes activity decrease and the death of MN9D cells. 

The deposition of amyloid protein (A beta), a peptide of 39-43 AK, in the brain and the loss of cholinergic neurons lie in 
the pathogenesis of Alzheimer's disease. Fucoidan in a dose-dependent manner (0.1-1.0 μM) reduced cell death by 16% 
and the death of cholinergic neurons by 40-60% [51]. 

Fucoidan prevents the negative effects of Aβ amyloid on rat learning and behavior. In addition, fucoidan reduced the 
activity of choline acetyl transferase, superoxide dismutase, glutathione peroxidase, reduced acetylcholine amount and 
increased the activity of cholinesterase in the hippocampus [52]. The results show that fucoidan improved learning and 
memory in treated with Aβ rats by regulating the cholinergic system, reducing oxidative stress and inhibiting cell 
apoptosis. 

The amount of amyloid elimination from the brain decreases dramatically after insulin administration, and at a dose of 
100 µg / ml, the elimination is halved, so such hormone administration to diabetics can contribute to the development 
of dimentia [53]. Therefore, for patients with diabetes, fucoidan is an important component of functional nutrition.  

Environmental pollution contributes to an increase in toxic compounds in the brain and dopamine neurons damage 
[54]. The smaller the contaminating particle in size, the easier it can penetrate the brain and cause toxic manifestations, 
as shown by the level of peroxides in the brain. Stay at an environmentally unfriendly environment leads to an increase 
in the formation of FR (free radicals) in the neuroglia and further development of manifestations of oxidative stress. 
Therefore, the use of antioxidants is an important aspect of prevention against the development of CNS disorders. 
Associated with this there is the positive effect of fucoidan in preventing the development of Parkinson's disease by 
reducing the manifestations of oxidative stress [55]. The fucoidan administration reduced cell apoptosis by increasing 
the level/activity of GSH, GSH-PX, MDA and CAT in MPTP mice. 

Prolonged use of fucoidan prevents the development of neuronal disorders caused by the administration of 6-
hydroxydopamine (6-OHDA) n rats when modeling Parkinson's disease [56], which is associated with a decrease in the 
loss of dopamine neurons and dopamine fibers in the striatum. 

Activation of microglia and damage to dopamine neurons is observed with the lipopolysaccharide administration [57]. 
Fucoidan improved cognitive functions and prevented the loss of dopamine neurons, as well as the activation of 
microglia in nigra substance in rats, and there was a decrease in the production of TNF-α and FR in microglia. 
Lipopolysaccharides transform the cell shape, and fucoidan prevents this change at a dose of 62.5 µg/ml. However, at a 
dose of 125 µg/ml, fucoidan inhibits the production of NO by microglia by 75% and reduces the expression of iNOS 
mRNA and protein by 50%. Fucoidan inhibits p38 and ERK kinase by 50%. 

Neutrophils infiltration and the development of neurological disorders observed with the antibiotics administration 
with bacterial meningitis. The fucoidan administration prevented the negative effect of antibiotics due to leukocytes 
migration into the cerebrospinal fluid (CSF) and into the brain. Fucoidan administration at a dose of 10 mg/kg every 
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two hours showed a decrease in leukocyte level [58]. This aspect must be considered during antibiotic therapy for 
meningitis to reduce mortality in pneumococcal meningitis. 

It is well known that glial cells respond to inflammatory processes with the production of various bioactive molecules. 
One of these molecules is nitrogen nitrite (NO). Although physiologically, NO acts as a neuromodulator and 
neurotransmitter in the brain, but when it is abundant, the normal function of glial cells is disrupted, leading to damage 
and death. NO production is caused by overexpression of inducible isoforms of the NO synthase enzyme (iNOS) in glial 
cells [59]. 

Repeated restraint stress in rodents increases depression-like behavior and increases corticotropin-releasing factor 
expression in the hypothalamus. Male rats were received 10, 20, or 50 mg/kg of fucoidan peritoneally 30 minutes before 
stress for 14 days [60]. There was a decrease in stress-induced behavior. Therefore, fucoidan may be a useful agent for 
reducing the complex of symptoms of depression, which may help reduce the consumption of antidepressants.  

Ischemic stroke is one of the frequent causes of death, so the development of preventive measures is very important. 
To study it, the most frequently used model is a clamping and subsequent restoration (reperfusion) of vessel circulation. 
There is a development of inflammation in the affected area [61], FR increase [62] and apoptosis [63]. Fucoidan reduces 
all these negative manifestations, so its administration led to a reduction in the negative impact of ischemia [64]. 

Leukocyte infiltration into the ischemic zone is the most important cause of organ damage. Fucoidan in a dose-
dependent manner reduced neurological manifestations by reducing the leukocytes adhesion and can be used to treat 
ischemic encephalopathy [65]. 

Hemorrhagic stroke is one of the fatal diseases due to treatment failure. Hematoma is the main pathogenetic cause of 
brain damage. In CD-1 male mice, a hemorrhagic stroke was induced by the introduction of bacterial collagenase [66]. 
Fucoidan administration at a dose of 25 and 100 mg/kg contributed to the reduction of neurological manifestations. 
Such results were obtained by other authors [67]. In rats treated with fucoidan, coagulation and hemodeliuation were 
impaired, that increased the hematoma, but inflammation around the hematoma decreased after three days. There is 
was a rapid improvement in motor function in the first week after hemorrhage and a rapid recovery of the passive motor 
test. 

Traumatic brain injury (TBI) is often incompatible with life. 16-18 months aged mice were given fucoidan at a 10-50 
mg/kg, that reduced the amount of brain cells breakdown and decreased neurological manifestations [68]. Fucoidan 
reduced protein carbonylation, lipid peroxidation and FR generation, as well as mitochondrial dysfunction. The 
obtained data indicate the neuroprotective properties of fucoidan.  

8. Conclusion 

Fucoidan is a wide range of nutraceuticals, which helps maintain homeostasis of the antioxidant, anticoagulant, bone 
and immune systems. It maintains the homeostasis of energy sources (glucose and fatty acids). Its influence is largely 
due to the ability of the polysaccharide to improve the regulatory properties of the neuro-hormonal level of regulation 
that promote health, improve quality and longevity of a person.  
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