
 

Polysaccharides from red algae affect mice
immune systems, say scientists
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Carrageenans, biologically active polysaccharides isolated from red algae
and widely used in the food industry as stabilizers, thickeners, or jelly
agents, have an express effect on the immune systems of mice,
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according to a new study. The research was carried out by scientists
from the School of Biomedicine of Far Eastern Federal University
(FEFU), Far Eastern Branch of the Russian Academy of Sciences, and
Vilnius University. A related article appears in the Journal of Biomedical
Materials Research.

"The fact that carrageenan demonstrates immunosuppressive properties
in a particular case does not make it generally dangerous or toxic,
though," says co-author Aleksandra Kalitnik, an assistant professor at the
Department of Pharmacy and Pharmacology, FEFU School of
Biomedicine.

The research reveals that carrageenans and the products of their partial
degradation with low molecular weight are not pharmacologically inert.
On the contrary, they are capable of suppressing the immune system.
After adding carrageenans to the diet of lab mice for one week, the
activity of their congenital immunity cells reduced and leukocyte count
dropped.

The paper leaves many questions unanswered, but one thing is clear:
Although carrageenans are a permanent component of the human diet,
their medical potential is extremely underestimated.

"Immunosuppressants are used to treat different disorders, such as
allergies and autoimmune diseases: multiple sclerosis, systemic lupus
erythematosus, rheumatoid arthritis, systemic scleroderma,
dermatomyositis, and others. Usually, these diseases are associated with
the hyperactivation of some parts of the immune system and/or with the
reduced production or functional activity of immunosuppressive cells. A
misbalance between inflammation and suppression may lead to the
development of an excessive immune response to a patient's own
antigens. Currently, we cannot confirm carrageenans are
immunosuppressants. However, we established they are able to suppress
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the activity of peritoneal phagocytes (abdominal immune cells) in mice.
It is still unclear whether it is for good or bad. Certainly, it can be
beneficial for some conditions associated with immune system
hyperactivation," says Aleksandra Kalitnik.

According to the scientist, it is too soon to start thinking about the
development of a carrageenan-based immunosuppressive drug. The
biological properties of carrageenans require further fundamental
research that might take years.

The team believes that red algae polysaccharides can react with cell
receptors directly (in case of in vitro experiments) or indirectly (when
taken orally). Namely, they react with the receptors of immune cells in
the gastrointestinal tract that, in turn, pass the information on to the
immune cells of the blood.

"We would like to find out the way carrageenans influence cell receptors
and signal paths that are involved in increasing and decreasing the
leukocyte level. Such a study would help us better understand the
potential of carrageenans as pharmacological substances or bio-additives
that could reduce immune system hyperactivation. At the current stage,
we only observed the effect of immunosuppression, namely the
reduction of leukocyte count and activity," added Aleksandra Kalitnik.

The study did not cover the carrageenans that are used in the food
industry and consumed by people. Food carrageenans have to meet strict
requirements, including the maximum allowed molecular mass and
dosage. The dosages of food carrageenans are lower than those used in
the experiment by several orders of magnitude. Moreover, food products
do not contain pure carrageenan. It is consumed together with proteins
and other substances that considerably affect its properties.

"The microbial populations of the gastrointestinal tracts of mice and men
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are quite different, and carrageenan might have no suppressing effect on
the human immune system. To put it simply, carrageenan can become an
immunosuppressor if needed and demonstrate immune-modulating
properties in other cases, supporting the natural protective functions of
the body. This fact is confirmed by some experimental data," concluded
Aleksandra Kalitnik.

  More information: Eduardas Cicinskas et al, Immunological effects
of Chondrus armatus carrageenans and their low molecular weight
degradation products, Journal of Biomedical Materials Research Part A
(2020). DOI: 10.1002/jbm.a.37106
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