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Food-grade and semi-refined carrageenans (food additives E407 and E407a, respectively) are
common thickeners and gelling agents, which are widely consumed by the population of both middle-
income and high-income countries. However, their safety has been causing controversy for decades.
Recent research data suggest that carrageenans may exacerbate bacterial intestinal inflammation acting
synergistically with lipopolysaccharide (LPS), which is found in cell walls of Gram-negative bacteria and
is known to be a potent inducer of inflammation.

The research was designed to assess the synergic effects of semi-refined carrageenan and LPS on
reactive oxygen species (ROS) generation in peripheral blood mononuclear cells (PBMCs).

Materials and methods. Blood was collected from 8 intact WAG rats. Its aliquots of 100 pl were
incubated with RPMI 1640 medium for 2h. In addition, E407a (10 mg per ml, group 1), LPS (1 pug/ml,
group 2) and both of them (10 mg per ml E407a, LPS 1 pg/ml, group 3). Control samples contained
neither LPS nor E407a. Thereafter, the samples were used to obtain leukocyte suspensions. ROS
generation was assessed by 2'.7'-dichlorodihydrofluorescein diacetate (H2DCFDA) staining. BD
FACSCanto™ II cell analyzer (BD, USA) was used to acquire data. To compare ROS generation, the
mean fluorescence intensity (MFI) of dichlorofluorescein (DCF) in the gated regions of PBMCs was
analyzed. Kruskal-Wallis and Dunn’s tests were used to process data.

Results. Incubation of PBMCs with LPS was demonstrated to enhance ROS generation, evidenced
by a statistically significant increase in MFI values in the samples from group 2 compared with controls.
Short-term exposure to E407a did not promote ROS generation in PBMCs. The difference in MFI values
between the samples incubated with LPS and LPS+E407a were statistically insignificant (p>0.05),
indicating that E407a did not stimulate LPS-induced ROS generation in PBMCs.

Conclusions. Low doses of semi-refined carrageenan during the short-term incubation do not
increase LPS-induced ROS generation in PBMCs.
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