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Abstract 

 

Background: 

Western diet, limited in anti-inflammatory nutrients, is a risk factor for (neuro)-inflammation 

and neurodegenerative diseases. Therefore, anti-inflammatory nutritional intervention 

represents a potential strategy in treatment and/or prevention of these diseases potentially by 

targeting activation of microglia, resident macrophages of the brain. 

Objective: 

Developing a high throughput screening method for potential anti-inflammatory substances 

suppressing microglia activation. 

Methods: 

The NF-B pathway was used as an indicator of inflammation, confirmed by Q-PCR analysis 

of inflammatory markers. Using immortalized BV2 microglial cells, a NF-B luciferase 

reporter cell line and an assay for evaluation of anti-inflammatory nutrients were developed. 

Twelve nutrients with published anti-inflammatory activity (docosahexaenoic acid [DHA], 

curcumin, magnesium sulfate, mannitol, naringin, sodium selenite, taurine, vitamins A and C, 

vitamin E acetate), and two vitamin D metabolites (25-hydroxy-vitamin D, 1,25-dihydroxy-

vitamin D) were tested and results were confirmed using primary microglia cells.  

Results and conclusion: 

From 15 puromycin-resistant, lipopolysaccharide LPS (100 ng/ml) stimulated clones, 3 clones 

exhibited low basal reporter activity and vigorous induction of luciferase expression by LPS. 

Based on the robust expression of pro-inflammatory cytokine genes, IL-1TNF- and IL-6, 

and low variation between experiments, C1.16 was selected for further experiments. Vitamin 

D metabolites and vitamin E acetate did not reduce LPS (1 ng/ml) induced NF-B activity. In 

decreasing order of potency, magnesium sulfate, curcumin, vitamin A, sodium selenite, DHA 

and vitamin C were effective. Overall, magnesium sulfate acts as a potent reducer of microglia 

NF-B activation.  
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Introduction 

Lifestyle has been postulated to be a potential risk factor underlying chronic inflammation and 

chronic diseases. Personal hygiene, stress, smoking, and a diet leading to malnutrition or 

obesity, have all been identified as potential causes inducing a chronic inflammatory state. The 

high fat, high carbohydrate Western diet has emerged as one of the major influences in this 

respect (Ruiz-Núñez et al., 2013; Cordain et al., 2005).  Furthermore, low grade systemic 

inflammation has been associated with neuroinflammation and multiple neurodegenerative 

diseases such as Alzheimer’s and Parkinson’s disease (Cunningham, 2013; Holmes et al., 2009; 

Qin et al., 2007; Teeling & Perry, 2009). Nutritional intervention with anti-inflammatory 

nutrients, which are limited in the Western diet, could be important in the prevention and/or 

treatment of chronic inflammatory states (Seaman, 2002). A possible target for anti-

inflammatory nutritional intervention could be the activation of microglia. Microglia cells are 

resident innate immune cells of the central nervous system (CNS) that are involved in host 

defense and important in maintaining tissue homeostasis. In the healthy brain, microglia 

continuously scan their environment and react to changes in brain homeostasis (Nimmerjahn, 

Kirchhoff, & Helmchen, 2005), such as injury or invading pathogens, by producing pro-

inflammatory cytokines, nitric oxide, glutamate, reactive oxygen and nitrogen species, among 

others (Kettenmann, Hanisch, Noda, & Verkhratsky, 2011). Changes in physiology of 

microglia, by for example chronic inflammation, can possibly contribute to long term 

neuropathological events (Lehnardt, 2010; Lunnon et al., 2011; Qin et al., 2007; Teeling & 

Perry, 2009). The microglia population in humans has a very slow turnover, around 28% every 

year, and microglia cells can potentially be decades old (Réu et al., 2017). Thus, microglia 

represent an interesting target for possible nutritional intervention of chronic inflammation. 

The objective of this study was to develop a high throughput screening protocol for dietary 

compounds that could possibly suppress microglia activation. In previous reports, monitoring 

NF-B activation by use of NF-B reporter cell lines was used to screen anti-inflammatory 

properties of, for example, plant extracts that could be beneficial in prevention and treatment 

of cancer  (Paur et al., 2010), or vegetables and purified bioactive components to reduce 

metabolic inflammation (Meijer, Vonk, Priebe, & Roelofsen, 2015).  NF-κB signaling plays a 

complex and central role in inflammation in the innate and adaptive immune response.  The 

NF-κB family consists of five members, p65 (RelA), RelB, c-Rel, NF-κB1 and NF-κB2, of 

which the latter two are proteolytically processed to p50 and p52 (Hoesel et al., 2013). Where 

microglia activation is concerned, NF-κB is a key factor in the inflammatory response upon 

recognition of pathogen associated molecular patterns (PAMPS) or damage associated 

molecular patterns (DAMPS) by pattern recognition receptors (PPRs), such as Toll like receptor 

4 (TLR-4). Activation of microglia by TLR-4 ligand lipopolysaccharide (LPS), an outer cell 

membrane component of gram-negative bacteria, is a model often used to study microglia 

activation in vitro and in vivo (Kettenmann et al., 2011). Recognition of LPS by TLR-4 leads 
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to MyD88-dependent activation of NF-B, mainly through phosphorylation of p65 and nuclear 

translocation of the p65/p50 heterodimer, resulting in the transcription of proinflammatory 

cytokines such as IL-1, TNF- and IL-6 (Hanisch & Kettenmann, 2007; Kettenmann et al., 

2011; Schwartz, Kipnis, Rivest, & Prat, 2013) 

Here, we made use of this well characterized pathway and generated a lentiviral transfected 

NF-B luciferase reporter BV2 microglia cell line. Ten nutrients and two vitamin D metabolites 

were selected based on commercial availability, suitability for use as dietary components, and 

previously described anti-inflammatory effects (Table 1). The selected compounds were used 

to pretreat generated BV2 NF-B reporter cell lines in order to measure possible anti-

inflammatory effects by analysis of LPS induced expression of inflammatory markers.  As a 

validation of this high throughput screening method, results were verified using primary 

microglia cells. 
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Materials and methods 

 

BV2 cell culture 

BV2 cells, an immortalized microglial cell line, were cultured in DMEM medium supplemented 

with 10% FCS and 1% pen/strep in T25 flasks at 37°C in a humidified atmosphere at 5% CO2. 

Cells were passaged at ~80% confluence and plated in 96 wells (104 cells/well) or 6 wells 

(1.5x105 cells/well) for experimental use. 

 

NF-B luciferase reporter assay 

To generate a BV2 NF-B luciferase reporter cell line, BV2 cells were seeded in 12 well plates 

(5x104 cells/well) and transduced with lentiviral particles of the Cignal Lenti NFκB Reporter 

(luciferase) with a multiplicity of infection (MOI) of 5 in the presence of 8 µg/ml polybrene 

(Qiagen, cat#CLS-013L) according to the manufacturer’s protocol. To obtain clonal cell lines, 

BV2 cells were seeded in 6 well plates (5x103 cells/well) to acquire single colonies. Transduced 

BV2 cells were selected using 4 g/ml puromycin. After 3 days, single colonies were picked 

and expanded. Analysis of luciferase activity, indicative of NF-B activity, was performed as 

described previously (Benus et al., 2005; van den Boom et al., 2007). Shortly after experimental 

treatment, BV2 cells were lysed using 1x Promega reporter cell lysis buffer. Luciferase activity 

was measured using the steadylite plus reporter gene assay system (PerkinElmer). 

 

Treatment and compounds 

To activate mouse primary microglia, BV2 cells, or BV2 cell lines containing the NF-B 

luciferase reporter system, cells were treated with LPS (1 or 100 ng/ml) for 1 h and subsequently 

kept in fresh medium (no LPS) for an additional 2 h. Primary microglia or BV2 cells were 

pretreated with compounds of interest for 2 h, followed by a 1 h LPS (1 ng/ml) treatment and a 

subsequent 2 h of culture in fresh medium. The compound tested was present during the entire 

5h treatment. Based on commercial availability, suitability for use as dietary components, and 

published anti-inflammatory properties, 10 compounds were selected (Table 1): 

docosahexaenoic acid (DHA; 10 M), curcumin (16 M), magnesium sulfate (20 mM), 

mannitol (20 mM), naringin (100M), sodium selenite (2 M), taurine (100 M), vitamin A 

(retinoic acid; 10 nM), vitamin C (125 M), 25-hydroxy-vitamin D (25 OHD) (5 x 10-7 M), 

1,25-dihydroxy-vitamin D (1,25 (OH)2D) (40 pg/ml), and vitamin E acetate (100 M). 

 

RNA isolation and quantitative RT-PCR 

RNA was isolated using the Qiagen RNeasy Micro Kit according to the manufacturer’s 

instructions. cDNA was generated using random hexamers (Fermentas), M-MuLV Reverse 

Transcriptase and Ribolock RNAse inhibitor (Fermentas). Quantitative PCR reactions were 
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carried out using a SYBR supermix (BIORAD) using an ABI 7900HT real time thermal cycler 

(Applied Biosystems). For quantitative RT-PCR, the following primers were used: 

IL-1For-GGCAGGCAGTATCACTCATT, Rev-AAGGTGCTCATGTCCTCAT), 

TNF-(For-TCTTCTGTCTACTGAACTTCGG, Rev-AAGATGATCTGAGTGTGAGGG), 

IL-6 (For-CCTCTCTGCAAGAGACTTCCATCCA, Rev-GGCCGTGGTTGTCACCAGCA). 

Q-PCR primers were designed in PRIMER EXPRESS 2.0. qPCRs were performed in triplicate 

in a minimum of three independent experiments. Hydroxymethylbilane synthase (HMBS, For- 

CCGAGCCAAGCACCAGGATA, Rev- CTCCTTCCAGGTGCCTCAGA) was used as an 

internal standard to calculate relative gene expression levels according to the 2-CT method 

(Livak and Schmittgen, 2001). 

 

Primary microglia cell culture 

Compounds selected using the BV2 reporter cell line, were further studied and validated using 

primary microglia cultures. Mixed glia cultures were generated using neonatal brains of P1-P3 

C57Bl/6JOlaHsd mice. After removal of the meninges and brain stem, the brains were minced 

and washed in dissection medium (Hanks bovine salt serum, PAA, Cat.nr. H15-010; D-(+)-

Glucose solution, Sigma, Cat.nr. G8769; HEPES, PAA, 311-001). The total cell suspension 

was incubated in dissection medium supplemented with 2.5% trypsin for 20 min. The 

trypsinization process was stopped by addition of trypsin inhibition medium, followed by 

washing with dissection medium supplemented with 10% FCS and 1% DNase1. Cells were 

triturated using glass pipettes decreasing in diameter in 25 ml complete medium (DMEM; 

Gibco, Cat.nr. 41965-039, supplemented with 10% FCS, 1mM sodium pyruvate and 1% 

pen/strep) and centrifuged for 12 min, 960 rpm at 12°C. Post centrifugation, the cell pellet was 

resuspended in 1 ml complete medium and plated at a ratio of 1.5 brains per T75 flask. Medium 

was refreshed after 2 days and every 4 days thereafter. After 6-7 days of culture, medium was 

supplemented with 33% L929 fibroblast-conditioned medium to stimulate microglia 

proliferation. L929 fibroblast conditioned medium was produced by addition of 30 ml normal 

complete culture medium to 80% confluent L929 cells in T175 flasks; medium was collected 

and filter sterilized after 2 days. After 8-10 days, cultures reached 100% confluence and 

microglia were harvested 10-12 days after seeding by mitotic shake off for 1 h at 150 rpm in an 

orbital shaker. 

 

Statistical Analysis 

Statistical analysis was performed using Graphpad Prism software.  Data was subjected to two-

tailed Student’s t-test or one-way analysis of variance (ANOVA) followed by post-hoc analysis 

using Bonferroni’s multiple-comparison test. Results were considered significant when p<0.05 

and are depicted as * p<0.05, ** p<0.01, *** p<0.001. 
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Results 

Generation of clonal BV2 NF-B reporter cell lines 

BV2 cell lines with an integrated NF-kB luciferase reporter were generated from BV2 cells 

transduced with Cignal Lenti NFκB Reporter lentiviral particles with a multiplicity of infection 

(MOI) of 5. Initially, 18 puromycin-resistant (4 g/ml) clones were selected (Table 2). Three 

cell lines (clone 5-7-14) did not proliferate. The remaining 15 clonal cell lines were stimulated 

with LPS (100 ng/ml) for 24 h, after which lysates were obtained; luciferase activity was 

determined and expressed as relative light units (RLU). Clones with a high basal NF-B 

reporter activity (clones 2, 6 and 8) were not used for further experimentation. From the 

remaining 12 clones tested, 3 clones (1-9-16) were selected based on low basal reporter activity 

and robust induction of luciferase expression by LPS (Table 2).  

 

 

Figure 1. LPS-induced pro-inflammatory gene expression in BV2 NF-B reporter cell lines. The 

parental BV2 cell line and three clonal BV2 NF-B reporter cell lines, Cl.1, Cl.9 and Cl.16, were 
stimulated with LPS (6 h, 100 ng/ml) and mRNA expression levels of the pro-inflammatory genes IL-

1TNF- and IL-6 were determined using quantitative RT-PCR. Expression levels were normalized 
to hydroxymethylbilane synthase, average expression with standard errors is depicted. To analyze 
statistical significance, a two-sided unpaired student’s T-test was performed; * p≤0.05, ** p≤0.01, 
*** p≤0.001 as compared to control. 

 

Wild type and BV2 clonal cell lines show comparable pro-inflammatory gene expression 

levels in response to LPS 

To determine if the observed increase in NF-B luciferase reporter gene activity induced by 

LPS was accompanied by pro-inflammatory gene transcription, the expression of three key pro-

inflammatory cytokine genes, IL-1TNF- and IL-6 was analyzed by quantitative RT-PCR. 

Wild type BV2 cells showed a significant increase in gene expression of all three pro-

inflammatory cytokines after LPS (100 ng/ml) stimulation for 6 h. In addition, the BV2 reporter 

cell lines Cl.1, Cl.9 and Cl.16 all showed significantly elevated transcription of the three pro-
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inflammatory cytokines after LPS stimulation (Fig. 1). Overall, mRNA induction levels were 

lower in Cl.9 compared to the other two cell lines tested. Clone Cl.16 cells (BV2 Cl.16 cells) 

were selected for further use in experiments since it exhibited a robust inflammatory response 

with the lowest variation between experiments. 

 

Response of the BV2 NF-B reporter cell line after in vitro low-grade inflammation 

To mimic low-grade inflammation, BV2 Cl.16 cells were treated with LPS (1 ng/ml) for 1 h. 

RLU were measured for 0-10 h after LPS treatment and expressed as fold increase of control. 

BV2 Cl.16 cells showed a gradual increase in NF-B activation reaching a maximum around 5 

h after LPS treatment. At all time-points, significantly increased NF-B activity was observed 

in LPS treated cells compared to non-stimulated control cells (Fig. 2A). For use in a high 

throughput-screening assay, a time point where luciferase activity was submaximal was 

selected in order to determine potential modulatory effects of compounds of interest on LPS-

induced NF-kB activity. An in vitro screening model was set up where BV2 Cl.16 cells were 

preconditioned for 2 h with a compound of interest, stimulated for 1 h with LPS (1 ng/ml), 

followed by 2 h of culture in fresh medium without LPS. The compound of interest was present 

in the medium during the whole process (Fig. 2B). 

 

Anti-inflammatory effect of Bay11-7082 on the BV2 NF-B reporter cell line 

To validate the high throughput screening setup discussed above, BV2 Cl.16 cells were 

pretreated with Bay11-7082, a known inhibitor of NF-B activation. Bay11-7082 has been 

reported to significantly suppress the production of NO, PGE2 and TNF-α in LPS (1 µg/ml) 

Figure 2. LPS induction of NF-B-luciferase reporter activity in BV2 NF-B line Cl.16. (A) Cells were 
treated with LPS (1 h, 1 ng/ml) and relative light units (RLU) were measured 0-10 h after LPS 
treatment, results are expressed as fold of control. To analyze statistical significance a one-way 
ANOVA with a Bonferroni’s post hoc test was performed; ** p≤0.01 compared to control. (B) 

Schematic representation of the BV2 NF-B reporter stimulation paradigm for testing the anti-
inflammatory capacity of compounds of interest. 
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stimulated RAW264.7 cells and peritoneal macrophages, without decreasing cell viability. It 

suppresses inflammation mainly by preventing phosphorylation and nuclear translocation of 

NF-B subunit p65 (Lee, Rhee, Kim, & Cho, 2012). BV2 Cl.16 cells were treated with Bay11-

7082 according to the scheme presented in Fig. 2B. Pretreatment with Bay11-7082 resulted in 

a concentration-dependent decrease in NF-B activation in LPS stimulated Cl.16 cells (Fig. 

3A). At a concentration of 6M, Bay11-7082 optimally reduced NF-B activation. However, 

at this concentration, cell viability was reduced to approximately 75% in LPS treated cells, 

indicative of cytotoxicity (Fig. 3B).  

 

Figure 3. Bay11-7082 reduced LPS-induced activation of the NF-B luciferase reporter in BV2 Cl.16. 

(A) BV2 NF-B reporter line Cl.16 was treated with LPS (1 ng/ml) and NF-B inhibitor Bay11-7082 
(with the concentrations indicated) according to the scheme presented in Fig. 2B, and luciferase 
reporter activation was determined. Relative light units (RLU) were measured and results were 
expressed as fold of control. To analyze statistical significance, a two-sided unpaired student’s T-test 
was performed; ** p≤0.01, *** p≤0.001 compared to control. (B) The effect of different 
concentrations of Bay11-7082 on cell viability was determined using and MTT assay. 

Magnesium sulfate most effective anti-inflammatory compound 

After validation of the screening model with Bay11-7082, a preselected ‘top 12’ subset of 

compounds (Table 1) was tested for their potential anti-inflammatory effects on BV2 Cl.16 

cells (Table 3). With exception of vitamin D 25 OHD, vitamin D 1,25 (OH)2 D3 and Vitamin E 

acetate, all compounds caused a significant reduction of NF-B activity induced by LPS (1 

ng/ml) stimulation. Magnesium sulfate showed the strongest anti-inflammatory effect, reducing 

the initial LPS response to 31% ± 5.3%, p≤ 1 * 10^-9. Other anti-inflammatory compounds, in 

order of decreasing effectiveness, were curcumin, vitamin A, sodium selenite, DHA and 

vitamin C. Mannitol, naringin and taurine also showed anti-inflammatory effects in LPS 

stimulated BV2 Cl.16 cells. However, in the absence of LPS stimulation, treatment with 

mannitol, naringin, or taurine alone showed significant activation of BV2 Cl.16 cells when 

compared to non-treated controls (Table 4). Compounds inducing activation without LPS 

stimulation were not considered to be potential anti-inflammatory candidates.  
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Figure 4. Magnesium sulfate reduced LPS-induced activation of the NF-B luciferase reporter in BV2 

Cl.16.  (A) BV2 NF-B reporter line Cl.16 was treated with LPS (1 ng/ml) and magnesium sulfate (with 

the indicated concentration range) according to the scheme presented in Fig. 2B and NF-B 

luciferase activation was analyzed by a luciferase assay. Relative light units (RLU) were measured 

and results were expressed as fold increase of control. To analyze statistical significance, a two-sided 

unpaired student’s T-test was performed; ** p≤0.01, *** p≤0.001 compared to control.  (B) An MTT 

assay was performed to analyze the effect of different concentrations of magnesium sulfate on cell 

viability, presented as % viability of control. 

Magnesium sulfate reduces NF-B activity in a concentration dependent fashion 

BV2 Cl.16 cells were pretreated with increasing concentrations of magnesium sulfate (1-20 

mM), resulting in a concentration-dependent reduction in NF-B activity, as reflected by 

decreased luciferase activity (Fig. 4A). Magnesium sulfate did not affect cell viability (Fig. 4B). 

 

Anti-inflammatory effect of magnesium sulfate on primary microglia 

After identifying magnesium sulfate as an anti-inflammatory compound able to reduce the LPS-

induced inflammatory response in BV2 Cl.16 cells, the effect was further confirmed in LPS 

stimulated primary mouse microglia. Primary microglia were subjected to the same protocol as 

for BV2 Cl.16 cells (Fig. 2B). Significant increases in mRNA levels of pro-inflammatory 

cytokines IL-1andTNF- were observed after stimulation with LPS (1 ng/ml). In line with 

the results obtained in BV2 Cl.16 cells, pretreatment with magnesium sulfate resulted in a 

reduction of LPS-induced expression of these key pro-inflammatory cytokines in a 

concentration dependent manner (Fig. 5). 
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Figure 5. Magnesium sulfate reduced the LPS-induced pro-inflammatory response of primary 

microglia. Primary microglia were treated with LPS (1 ng/ml) and magnesium sulfate (with the 

indicated concentration range) according to the scheme presented in Fig. 2B. mRNA expression 

levels of the pro-inflammatory genes IL-1and TNF- were determined using quantitative RT-PCR. 

Expression levels were normalized to hydroxymethylbilane synthase, average expression with 

standard errors is displayed. To analyze statistical significance, a two-sided unpaired student’s T-test 

was performed; ** p≤0.01, *** p≤0.001 compared to control. 
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Discussion 

This study shows that the BV2 NF-B reporter cell line CI.16 is a good indicator for 

inflammatory microglia activity and can be used for the identification of compounds with anti-

inflammatory effects in microglia (Table 1). Basal and LPS-induced reporter activity differed 

considerably between the 18 initially generated BV2 NF-B reporter cell lines. This likely due 

to variations in the number of integrated reporter cassettes and integration sites. Final 

experiments were performed with BV2 Cl.16 cells because it showed a low basal reporter 

activity and a robust induction of IL-1, TNF- and IL-6 following LPS treatment (Fig. 3). In 

particular magnesium sulfate was effective in reducing LPS-induced (1 ng/ml) NF-B 

activation. In a substantial proportion of people on a western diet, the level of magnesium (in 

blood) is considered to be sub-optimal. This insufficiency has been correlated with a higher 

incidence of inflammation-related disorders, in part linked to an increase in the calcium-

magnesium intake ratio (Rosanoff, Weaver, & Rude, 2012). Other beneficial effects of 

magnesium sulfate have been shown in the treatment of preeclampsia (Pennington, Schlitt, 

Jackson, Schulz, & Schust, 2012), neurological outcomes of preterm offspring (Doyle, 

Crowther, Middleton, & Marret, 2009) and reduced risk for the development of cerebral palsy 

(Costantine & Weiner, 2009). In line with these protective effects, magnesium sulfate exhibited 

the most substantial anti-inflammatory effect in our BV2 NF-B reporter cell line, significantly 

reducing the initial LPS response to 31 ± 5.3%.  The anti-inflammatory effect of magnesium 

sulfate was further confirmed in primary mouse microglia, where it significantly reduced the 

transcription of pro-inflammatory cytokines IL-1andTNF. 

The Western diet is characterized by reduced intake of vitamins, antioxidants and high 

intake of omega-6 and low intake of omega-3 fatty acids (e.g. DHA) (Ruiz-Núñez et al., 2013; 

Seaman, 2002, Simopoulos, 2006, van Goor et al., 2008). Supplementation of the diet with 

limiting nutrients or restoring the balance between nutrients is therefore considered to be 

protective against degenerative diseases. For instance, the neuroprotective effect of DHA 

administration has been shown in a rat model for cerebral ischemia, where the administration 

of DHA for three consecutive days reduced neuroinflammation as well as microglia activation 

(Chang et al., 2013). In agreement with these observations, our results showed an anti-

inflammatory effect of DHA associated with an inhibitory effect on microglia activity (Table 

3).  

Previously, we showed the negative impact of prenatal LPS exposure on mouse 

offspring, in that they were impaired in learning and showed long-term (detrimental) changes 

in microglia physiology (Schaafsma et al., 2017). The hippocampal microglia from the 

offspring of LPS-treated mothers showed an exaggerated IL-1response following LPS 

treatment. Increased IL-1 is negatively implicated in learning and behavior (Williamson, 

Sholar, Mistry, Smith, & Bilbo, 2011). Inflammation during pregnancy negatively impacts 

neurodevelopment, learning, and behavior of offspring (Boksa, 2010). Elevation of brain 
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magnesium levels by supplementing drinking water with magnesium-L-threonate in rats 

improved learning and memory (Slutsky et al., 2010). These observations support the idea that 

supplementing diet with magnesium sulfate, thereby restoring or maintaining physiological 

magnesium concentrations, could be beneficial and protective against adverse effects of 

(prenatal) inflammation on mental health. 

In summary, here we present a validated and fast in vitro screening method for the 

identification of potential anti-inflammatory dietary compounds using a BV2 NF-B reporter 

cell line. We screened a ‘top 12’ of substances for possible anti-inflammatory properties; 

counteracting an inflammatory response induced by LPS (1 ng/ml) stimulation (Table 3). 

Profound anti-inflammatory effects were found for magnesium sulfate and DHA. In line with 

previous reports, this provides further substantial evidence that these two nutrients play an 

important role in the protection against neurodegenerative disorders.  
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Table 1. Nutrients with known anti-inflammatory properties 
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BV2 clone # proliferation Ctr (RLU) LPS (RLU) Read length (s) Fold of control 

1 yes 3552 ± 64 107468 ± 4164 3 30 

2 yes 11649 ± 473 Saturated 3 n/a 

3 yes 161 ± 2 1921 ± 55 3 12 

4 yes 388 ± 47 2899 ± 256 0.5 7 

5 no n/a n/a n/a n/a 

6 yes 13977 ± 400 21698 ± 703 0.5 2 

7 no n/a n/a n/a n/a 

8 yes 16657 ± 245 Saturated 0.5 n/a 

9 yes 281 ± 10 12827 ± 296 0.5 46 

10 yes 363 ± 29 18436 ± 617 0.5 51 

11 yes 447 ± 19 4330 ± 186 0.5 10 

12 yes 184 ± 18 8571 ± 927 0.5 47 

13 yes 306 ± 30 4350 ± 379 0.5 14 

14 no n/a n/a n/a n/a 

15 yes 938 ± 40 3397 ± 49 0.5 4 

16 yes 288 ± 10 8577 ± 118 0.5 30 

17 yes 304 ± 0,33 58022 ± 1231 0.5 191 

18 yes 1501 ± 134 10879 ± 764 0.5 7 

      

Table 2.  Characterization of clonal BV2 NF-B luciferase reporter cell lines. 18 clonal BV2 NF-B 
luciferase reporter cell lines were analyzed for proliferation in cell culture and basal luciferase 
activity and luciferase activity after 24 h LPS (100 ng/ml) stimulation. Last column shows induction 
after LPS stimulation as fold increase of control. (n/a- not available). 
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Compound Most effective concentration % of LPS response p value 

DHA 10 M 86% ± 3,85 0,014 

Curcumin 16 M 64% ± 7,28 0,0002 

Magnesium sulfate 20 mM 31% ± 5,29 1 * 10^-9 

Mannitol 20 mM 92% ± 2,18 0,032 

Naringin 100 M 68% ± 2,28 0,00039 

Sodium selenite 2 M 79% ± 1,20 0,00046 

Taurine 100 M 83% ± 1,87 0,0078 

Vitamin A (retanoic acid) 10 nM 79% ± 0,27 0,0045 

Vitamin C 125 M 91% ± 1,78 0,012 

Vitamin D 25 OHD 5 x 10^-7 M 99% ± 0,33 0,88 

Vitamin D 1,25 (OH) D3 40 pg/ml 103% ± 1,18 0,78 

Vitamin E Acetate 100 M 93% ± 2,59 0,18 

Table 3. Anti-inflammatory effect of selected compounds. Anti-inflammatory effect of a 2 h 
pretreatment with selected ‘top 10’ compounds. Results are shown as % of LPS (1 ng/ml) alone. 
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Compound 
Most effective 
concentration 

% Control p value 

DHA 10 M 82% ± 10,77 0,47 

Curcumin 16 M 99% ± 6,12 0,94 

Magnesium sulfate 20 mM 82% ± 8,25 0,34 

Mannitol 20 mM 121% ± 4,11 0,013 

Naringin 100 M 
583,7% ± 

25,63 
4,7*10^-5 

Sodium selenite 2 M 89% ± 7,82 0,29 

Taurine 100 M 135% ± 7,01 0,02 

Vitamin A (retanoic 
acid) 

10 nM 91% ± 4,75 0,14 

Vitamin C 125 M 107% ± 23,13 0,35 

Vitamin D 25 OHD 5 x 10^-7 M 92% ± 12,73 0,63 

Vitamin D 1,25 (OH) D3 40 pg/ml 79% ± 6,82 0,26 

Vitamin E Acetate 100 M 89% ± 4,56 0,35 

Table 4.  Effects of selected compounds on basal NF-B activity. Effect of a 2 h pretreatment with 

selected ‘top 10’ compounds on basal NF-B activity. Results are shown as % of control. 
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