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Effects of Parental Nutrition on the Immune System
in Head and Neck Cancer Patients

Nutritional and Biological Action of
Polyphenol-Extracts from Colombian Passiflora
Ligularis Juss: In Vivo Study to Evaluate Weight Gain
and Inflammation Control

Candiloro, F.
Santa Lucia Foundation

Head and neck squamous cell carcinoma (HNSCC) patients
often face malnutrition. Malnutrition is associated with immunosuppression (1) and improving the nutritional status with parenteral nutrition (PN) can restore immune competence (2). The bags
for PN contain polyunsaturated fatty acids (PUFAs) that influence
the immune system (3). The guidelines suggest caution in the use
lipid emulsions of ω6 in patients with uncontrolled inflammatory
responses, these may instead be advisable in patients unable to
develop an adequate antitumoral response. We studied the effects
of PUFAs in cultures of PBMCs. We also determined the effects of
PN (olive oil-based PN and fish oil-based PN) on the immune
responses. PUFAs may modulate the activation of immune cell
subsets, and different cells respond to distinct lipid. We found that
the composition of the bags for PN influence the immune response.
One-week of OO-based PN was sufficient to affect the functional
response of immune cells.
We found that patients treated with OO show a decrease in the
frequency of Tregs cells after OO-treatment. These data point to a
positive effect on the antitumoral immune response induced by
OO-based PN.
Acknowledgments: Thanks to all the patients.
Financial Support: This work was partially supported by
Baxter.
Conflict of Interest: THE AUTHORS DON’T DECLARE
CONFLICTS OF INTEREST.
Authorship: FC, MP performed the experiments GB, LB wrote
the manuscript and VB, RC enrolled the patients.
Keywords: Fatty acids, parenteral nutrition, anticancer
immunity.
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Inflammation is a state underlying diseases like cardiovascular
disease and obesity affecting millions of people worldwide (1, 2).
Passifloras are reported to offer multiple health benefits (3). The
objective of this study was to evaluate the effect of the polyphenolrich pulp and seed extract of Passiflora ligularis Juss (Colombian
granadilla, sweet passion-fruit) on the risk of low-grade chronic
inflammation associated with a high-fat diet. Albino mice distributed in 3 treatments (n=36) with a control group, a high-fat diet
and a group with a high-fat diet along with supplementation with
3.0 g/L of granadilla polyphenol-extract. Consumption of food and
water were constantly registered. Weight gain and inflammatory
markers TNF-α and IL-6 were evaluated. The supplemented-granadilla-extract significantly reduced (p<0.05) weight gain and
TNF-α in comparison with the animals that received the high-fat
diet without polyphenol supplementation; values for IL-6 were not
affected. These results indicate that polyphenols in Passiflora ligularis Juss contribute to regulating weight gain and to tackling
inflammatory conditions.
Acknowledgments:
Colciencias
(Bogota-Colombia),
Universties de Manizales and Caldas (Manizales-Colombia).
Financial Support: Colciencias, Universidad de Manizales.
Conflict of Interest: None.
Authorship: JA, WN, CHG, JCC: planning the procedures,
obtaining financial assistance. JPR, JA, JCC: methodological proceedings. WN, JL, CHG: laboratory procedures. All authors:
editing.
Keywords: Passiflora ligularis Juss; polyphenols; granadilla;
overweight; inflammation; interleukins.
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Activated Intestinal Epithelial Cells Conditioned
with 2’-Fucosyllactose and CpG-ODN Instruct moDC
to Drive Th1 Differentiation

Activation of Murine Bone Marrow Derived Dendritic
Cells by Soy Protein is Dependent on its Origin and
Mouse Strain

Ayechu-Muruzabal, V.1; Overbeek, S.2; Kostadinova, A.2;
Garssen, J.2; van’t Land, B.3; Willemsen, L.4

Zhao, X.1; Knippels, L.2; Chen, H.3; Garssen, J.4; Hogenkamp, A.1

1Division

of Pharmacology. Utrecht Institute for Pharmaceutical
Sciences. Utrecht University; 2Department of Immunology.
Danone Nutricia Research B.V. Utrecht. The Netherlands; 3Center
for Translational Immunology. Wilhelmina Children’s Hospital.
University Medical Center Utrecht; 4Division of Pharmacology.
Utrecht Institute for Pharmaceutical Sciences. Utrecht University

This study aims to investigate the immunomodulatory properties of 2’-fucosyllactose (2’-FL) using a co-culture model developed
to study the crosstalk between intestinal epithelial cells (IEC) and
innate and adaptive immune cells. IECs, co-cultured with αCD3/
CD28-activated peripheral blood mononuclear cells (PBMC),
were apically exposed to NDOs and CpG, washed and co-cultured
with immature monocyte derived dendritic cells (moDC).
Subsequently, moDC were co-cultured with naïve CD4+ T-cells.
In the presence of CpG, both 2’-FL- or GF-exposed IEC enhanced
Th1 type IFNgamma and regulatory IL-10 secretion of PBMCs,
compared to CpG alone, while Th2 type IL-13 was reduced.
MoDCs exposed to 2’-FL and CpG-conditioned IEC instructed
IFNgamma and IL-10 secretion by CD4+ T-cells, suggesting the
development of a regulatory Th1 response. These results reveal
that 2’-FL and GF could contribute to the mucosal immune development by supporting the effect of microbial CpG DNA.
Acknowledgments: The authors acknowledge Ling Xiao and
Nienke Kettelarij for the useful discussions and technical
support.
Financial Support: This research was funded by Danone/
Nutricia Research B.V.
Conflict of Interest: None of the authors have a competing
financial interest; JG is head of the division of Pharmacology, and
partly employed by Nutricia Research. SO, AK and BL are employed
by Nutricia Research. BL is leading a strategic alliance between
University Medical Centre Utrecht/Wilhelmina Children’s
Hospital and Nutricia Research.
Authorship: Conceptualization, V.AM, B.L. and L.W.; investigation, V.AM.; writing and review, V.AM, S.O., A.K., J.G., B.L. and
L.W.
Keywords: 2’-fucosyllactose, non-digestible oligosaccharides,
intestinal epithelial cells, dendritic cells.

University; 2Danone Nutricia Research; 3Nanchang
University; 4Danone Nutricia Research. Utrecht and Division
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Soybean is one of the most significant food allergies. At least 34
allergenic proteins involved in IgE binding have been identified in
soybean, including subunits of β-conglycinin (7S), and the acidic
and basic chains of glycinin (11S). We investigated whether exposure to crude soybean protein isolate (SPI), 7S and 11S isolated
from soybean obtained from the USA or China would generate
different responses in murine bone marrow derived dendritic cells
(BMDC). To assess differences in BMDC activation, cells were
exposed to soy proteins and stimulated with LPS. BMDC cell surface marker expression of CD40 and CD86 was determined, and
cytokine expression of IL-12p20, IL-4, IL-10, IL-6 was determined.
Soy protein from China, especially SPI, increased LPS-induced
BMDC expression of CD86 and CD40 compared to LPS-only
stimulated cells, but also when compared to cells treated with proteins derived from soybean from the USA. This difference in
DC-activation may suggest that there could be differences in allergenicity depending on the source of the soybean. Moreover, CD86
and CD40 expression was observed to be higher in BMDC derived
from female Balb/c mice compared to C3H after exposure to SPI.
In follow-up experiments, we will assess how these in vitro findings correlate to in vivo immune outcomes.
Acknowledgments: The authors are grateful to Nutricia
Research.
Financial Support: This work was funded by the Chinese
Scholarship Council and Nutricia Research.
Conflict of Interest: LK is employed at Nutricia research as
Science Director Allergy and as affiliate associate professor at
Utrecht University; JG is employed at Nutricia research as Senior
Director Immunology and as professor Immunopharmacology at
Utrecht University.
Authorship: Xiaoli Zhao.
Keywords: Dendritic cells; soy allergy; SPI.
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Effects of Fish Oil Omega-3 Fatty Acid
Supplementation on Cardiometabolic Biomarkers
in Women with Polycystic Ovary Syndrome and
Metabolic Syndrome
Mekki, K.1; Benharrats, L.2; Senouci, A.3
1Department

of Biology. Faculty of Natural and Life Science.
University Oran1; 2Faculty of Natural and Life ScienLaboratory
of Clinical and Metabolic Nutrition. University Oran1; 3Faculty
of Natural and Life ScienLaboratory of Clinical and Metabolic
Nutrition. University Oran1, Algeria

Objective: We evaluated the effects of omega-3 polyunsatu-

rated fatty-acid (PUFA) supplementation on lipid profile, lipid
and protein peroxidation, antioxidant defense and inflammation
in women with polycystic ovary syndrome (PCOS) and metabolic
syndrome (MS).
Subjects: Sixty women (29±6 years) were recruited between
September 2018 and June 2019. The diagnosis of PCOS was based
on Rotterdam criteria and that of MS on the NCEP ATP lll criteria.
The prevalence of MS components was (21.6% insulin resistance,
98.33% hypertriglyceridemia, 45% low HDL-C, 56.66% high blood
pressure and 100% abdominal obesity).
Intervention: All women received nutritional counseling
adapted to a Mediterranean diet. They have been asked to consume
olive oil for seasonings, whole grains, legumes, vegetables and
fruits, combined with daily physical activity. Women with PCOS
and MS were randomized into 2 groups; a treated group (T; n=30)
received for 6 weeks supplementation with omega-3 fish oil
(180mg EPA and 120mg DHA/1g; Doppelherz, Germany) 3g/day,
30 women were assigned to control group (C).
Results: After 6 weeks of intervention, in (T) compared to (C)
there was a significant decrease (p<0.05) in fasting blood glucose
levels. TG, TC, HDL-C and LDL-C were unchanged. No significant decrease was observed for CRP concentrations. TBARS and
carbonyls amounts were unchanged, however, a significant
increase by 7% in thiols and by 12% in SOD activity was observed
(p<0.05) in (T) compared to (C). Catalase activity was similar.
Conclusion: Omega 3 supplementation improves hyperglycemia and antioxidant defense in patients with SOPK and MS and
may lead to decreased rates of cardiovascular complications.
Acknowledgments: WASSILA BENHABIB from Department
of Epidemiology, University Hospital of Oran.
YAMINA ABED from Public Health Establishment of
Proximity, Es Senia.
Financial Support: Doppelherz, Germany.
Conflict of Interest: No
Authorship: All authors contributed effectively to this study.
Keywords: Polycystic ovary syndrome, metabolic syndrome,
Omega 3, Mediteranean diet, Inflammation, Oxidative stress,
dyslipidemia.
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Lupine Peptides-Treatment Reduces Lipid
Accumulation in Hypercholesterolemic Mice Model
Santos Sánchez, G.1; Cruz Chamorro, I.1; Fernández Santos, J.2;
Pedroche, J.3; Millán Linares, M.4; Carrillo Vico, A.1
1Instituto

de Biomedicina de Sevilla. IBiS (Universidad de Sevilla,
HUVR, Junta de Andalucía, CSIC); 2Departamento Citología
e Histología Normal y Patológica. Universidad de Sevilla.;
3Plant Protein Group. Instituto de la Grasa. CSIC. Seville. Spain;
4Department of Food & Health. Instituto de la grasa. CSIC

Non-alcoholic fatty liver disease (NAFLD) is the most principal
cause of liver disease in Western countries. Liver fat accumulation,
inflammation, and injury of liver cells are responsible for NAFLD
(1). In addition, NAFLD is strongly linked to central abdominal
obesity (2). Recently, our group demonstrated that lupine protein
hydrolysates (LPHs) had lipid lowering, antioxidant, anti-inflammatory and anti-atherogenic effects in ApoE-/- mice, a preclinical
model of hypercholesterolemia. Therefore, the objective of this
study was to evaluate the possible effects of LPHs on hepatic steatosis and the accumulation of abdominal adipose tissue in ApoE/-mice. Thirty-four male mice fed with a high-fat diet were
intragastrically treated with LPHs (or vehicle) for 12 weeks. Lipid
accumulation in liver and adipose tissue were analysed. A significant decrease in steatosis was observed in LPHs-treated mice. In
addition, LPHs reduced the gene expression of liver CD36, an
important cholesterol scavenger receptor, in treated-mice.
Moreover, LPHs-treated mice showed a reduction in the abdominal adipose tissue and less adipose hypertrophy in comparison to
control group. We can conclude that LPHs palliate the generation
of the steatotic liver caused by the intake of a high-fat diet and
reduce abdominal obesity.
Acknowledgments: Beatriz Rodríguez-Ortiz, Drs. Nuria
Álvarez-Sánchez, Patricia Judith Lardone, and Juan Miguel
Guerrero.
Financial Support: Andalusian Government Ministry of
Health [PC-0111-2016-0111]. G.S.-S. [FPU grant 16/02339].
Conflict of Interest: None.
Authorship: Design: A.C.-V., J.P, and MC.M.-L. Development:
G.S.-S., I.C.-C., and JM.F.-S. Analysis: G.S.-S., I.C.-C., and JM.F.-S.
Writing: G.S.-S., I.C.-C., and A.C.-V.
Keywords: Lupine hydrolysates, NAFLD, adipose tissue,
ApoE, High-fat diet.
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Investigating the Impact of Dietary Emulsifiers
on Intestinal Epithelial Cells Responses and
Inflammation

Milić, S. World J Gastroenterol. 2014; 20(28), 9330.
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Effect of Different Peruvian Cocoa Varieties Intake
in an Allergic Asthma Model in Rats
Périz, M.1; Massot-Cladera, M.1; Pastor-Soplin, S.2;
Castell Escuer, M.1; Best, I.3; Pérez-Cano, F.1
1Physiology

Section, Faculty of Pharmacy and Food Science,
University of Barceloma, INSA-UB, Spain; 2Cacao Program; Forest
Engineering Career, South Scientific University, Lima, Peru;
3South Scientific University, Lima, Peru

The study aimed to investigate the effects of three Peruvian
cocoa varieties on the anaphylactic response in an allergic asthma
rat model. For this purpose, female Brown Norway rats were distributed into five experimental groups: REF and A (healthy and
asthmatic, respectively, with standard diet) and OC, APC and
CMC in which the asthmatic animals received diets containing
10% cocoa paste either from an ordinary cocoa, “Amazonas Perú”
or “Criollo de Montaña” varieties respectively. After one week of
diet, asthma was induced by two intraperitoneal sensitizations of
ovalbumin and an intranasal challenge. Anaphylaxis was then
assessed by changes in the motor activity and body temperature.
Moreover, specific IgE antibodies were evaluated in the bronchoalveolar lavage (BALF) and serum. The challenge decreased the
motility and the body temperature in the group A even 20h after
the shock. Only the OC group showed a partial prevention of this
anaphylactic reaction. Animals from group A developed antiOVA IgE antibodies both in BALF and serum. The levels of these
antibodies were lower in the OC group in both compartments,
whereas the CMC diet decreased their levels only in BALF. Overall,
the diet enriched with the ordinary cocoa exerted the highest protective effects on the variables considered in this allergic asthma
model.
Acknowledgments: The authors thank Dr. T. Cambras and the
students involved for their technical assistance.
Financial Support: The present work was funded by the
FONDECYT of the CONCYTEC.
Conflict of Interest: The authors declare no conflict of
interest.
Authorship: MP, MM-C. and MC carried out them, analysed
the data and wrote the abstract and SP-S, IA-B, and FP-C.
reviewed it.
Keywords: Allergic asthma model, IgE, Peruvian cocoa.

Aim: This study aims to investigate three of the most common
emulsifiers used in the food industry, polysorbate-80, carboxymethylcellulose, and lecithin, on the function(s) in two human
intestinal epithelial cell (IEC) lines.
Inflammatory Bowel Diseases (IBD) is a chronic inflammatory
condition that has become pandemic worldwide, with more than
five million people affected in the developed countries[1]. Two factors linked to this condition are the diet and intestinal microbiota.
High fat diets (rich in fat/low in fibres) and processed food are risk
factors for IBD [3]. Emulsifiers are one of the main additives used
in the food industry. However, recent evidence in mice indicated
that these emulsifiers can disturb the host-microbiota [2,4].
Key findings: IEC cultured with the emulsifiers, especially
polysorbate-80, provoke alterations in metabolism, proliferation,
cell death and cytokine response. The alterations in gene expression was associated to autophagy, ER-stress and apoptosis pathways. In conclusion, our data suggest that these emulsifying agents
might contribute to the increased incidence of chronic inflammatory conditions and metabolic syndrome by altering cell microbial
responses.
Acknowledgments: The support from Dr Amanda Lohan and
Lab 4.38 is highly acknowledged.
Financial Support: This study was supported by a research
grant from SFI to APC Microbiome Ireland grant SFI/12/RC/2273_
P2 (S. Melgar) and a IRC scholarship, GOIPG/2019/4528 (G. Saiz).
Conflict of Interest: None.
Authorship: Gonzalo Saiz has performed the experimental
work of the study, analysed the data and wrote the article. Aine
Fanning provided training on the experimental work. Silvia
Melgar is the supervisor of the study, developed the design and
plan of the experiments.
Keywords: IBD, epithelial cells, inflammation, emulsifiers, cell
death.
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Effect of the Mediterranean Diet on Cardiometabolic
Biomarkers in Women with Polycystic Ovary
Syndrome

Breastfeeding Promotes Early Neonatal Regulatory
T Cell Expansion and Immune Tolerance
of Non-Inherited Maternal Antigens

Mekki, K.1; Benharrats, L.2; Senouci, A.3

Toldi, G.

1Department

University of Birmingham, Birmingham, United Kingdom

of Biology. Faculty of Natural and Life Science.
University Oran1; 2Faculty of Natural and Life ScienLaboratory
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Objective: To evaluate the effect of the Mediterranean diet
advices on dietary behavior and metabolic biomarkers in patients
with PCOS.
Methods: Study was carried in 102 patients (30+7 years) with
PCOS. The diagnosis of PCOS was based on Rotterdam criteria.
All women received nutritional counseling adapted to the
Mediterranean diet. They have been asked to consume olive oil for
seasonings, whole grains, legumes, vegetables and fruits, combined
with daily physical activity. Dietary survey and biomarkers a nalysis
were assessed at baseline (T0), after 3 weeks (T1) and 6 weeks (T2).
Results: After 6 weeks of intervention, compared to T0, there
was a decrease in total energy intake by (-33%) at T1 and (-34%)
at T2 (p<0.001). A T1 and T2 decrease (p<0.001) was noted in carbohydrates intake, in proteins and lipids. A significant increase in
monounsaturated fatty acids intake at T1 and T2 (p<0.001).
Significant decrease in BMI by (-4%) at T1 (p<0.05) and (-8%)
at T2 (p<0.01), and in waist circumference by (-5%) at T1 and
(-8%) at T2 (p<0.001). Glucose values decreased significantly at T1
(p<0.05) and T2 (p<0.001). Total cholesterol decreased by (-6%) at
T1 (p<0.05). HDL-C increased by (11%) at T1 (p<0.001). A significant decrease was observed in TBARS by (-34%) at T2 (p<0.01).
SOD, catalase activities and thiols amount increased at T2
(p<0.001).
Conclusion: Lifestyle modification based on the Mediterranean
diet principles remains the most important therapeutic strategy in
PCOS women and it can prevent overweight, insulin resistance
and metabolic abnormalities reducing cardiovascular risk.
Acknowledgments: WASSILA BENHABIB from Department
of Epidemiology, University Hospital of Oran YAMINA ABED
from Public Health Establishment of Proximity, Es Senia.
Financial Support: ATRSS.
Conflict of Interest: No
Authorship: All authors contributed effectively to the study.
Keywords:
Mediterranean
diet,
lifestyle,
PCOS,
Cardiometabolic risk.

Background: Breastfeeding is associated with long-term health
benefits, such as a lower incidence of childhood infections, asthma,
obesity and autoimmune disorders. However, little is known
regarding how the maternal and neonatal immune systems interact after parturition when the neonate receives nutrition from
maternal breastmilk.
Methods: We undertook a comparative analysis of immune
repertoire and function at birth and 3 weeks of age in a cohort of
38 term neonates born by caesarean section grouped according to
feeding method (breastmilk versus formula). We used flow cytometry to study the immune phenotype in neonatal and maternal
blood samples and mixed lymphocyte reactions to establish the
proliferation response of neonatal versus maternal lymphocytes
and vice versa. The microbiome of neonatal stool samples was also
investigated using 16S rRNA sequencing.
Results: We show that the proportion of regulatory T cells
(Tregs) increases in this period and is nearly two-fold higher in
exclusively breastfed neonates compared to those who received
formula milk only. Moreover, breastfed neonates show a specific
and Treg-dependent reduction in proliferative T cell responses to
non-inherited maternal antigens (NIMA), associated with a reduction in inflammatory cytokine production. We also observed the
enrichment of short chain fatty acid producing taxa (Veillonella
and Gemella) in stool samples of exclusively breastfed neonates.
Conclusions: These findings add to our understanding of
mechanisms by which early life nutrition can determine long term
health outcomes. Our data indicate that exposure of the neonate
to maternal cells through breastfeeding acts to drive the maturation of Tregs and ‘tolerizes’ the neonate towards NIMA.
Acknowledgments: Hannah Wood, Animesh Acharjee,
Hayden Pearce, Mohammed Quraishi, Richard Powell, Amanda
Rossiter, Andrew Beggs, Andrew Ewer, Paul Moss.
Financial Support: N/A.
Conflict of Interest: N/A.
Authorship: N/A.
Keywords: Breastfeeding, microbiome, neonate, non-inherited
maternal antigen, regulatory T cell, Th17.
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Polyphenols from Colombian Passiflora Ligularis
Juss Regulate Inflammation and Contribute
to Weight Control

Antioxidant, Anti-Inflammatory, and
Immunomodulatory Effects of Soybean Peptide
Lunasin in Macrophages and Lymphocytes Models

Ángel-Isaza, J.1; Restrepo-López, JP.1; Narváez-Solarte, W.1;
Carmona-Hernández, JC.2; González-Correa, CH.1

Hernández-Ledesma, B.1; Paterson Moreno, S.1;
Fernández-Tomé, S.2; Indiano-Romacho, P.1

1Nutrition,

of Food Science Research (CIAL, CSIC-UAM); 2Digestive
Unit, La Princesa University Hospital, Madrid, Spain
1Institute

Metabolism and Food Safety Research Group.
University of Caldas. Colombia; 2Medical Reserach Group.
University of Manizales. Manizales. Colombia

More than 50% of adults worldwide suffer from overweightrelated diseases that are connected to chronic low-grade inflammation. The goal in the present work was to evaluate the effect on
low-grade inflammation of a Passiflora ligularis Juss (Colombian
granadilla) liquid supplementation in overweight mice. Albino
mice (n=36) were distributed in 3 treatments (Control, non-supplemented, and supplemented groups) following 12 repetitions.
Study groups consumed a high-fat diet and supplementation consisted of 3.0 g/L of Passiflora ligularis Juss (granadilla) polyphenol
extract. The study lasted 49 days and food and water consumption,
inflammatory factors IL-6 and TNF-α, and weight gain were evaluated. Supplementation with Passiflora ligularis Juss (granadilla)
extract in mice registered no significant differences in food intake
and significant differences in TNF-α levels and weight gain
(p <0.05). The non-supplemented group yielded a bodyweight
increase of 11.5%. The polyphenol-supplemented group registered
a weight increase of 5.3%. Polyphenol from Colombian granadilla
(3.0 g/L in the drinking water) shows promising beneficial action
against inflammation-related stages and weight gain caused by
increased dietary fat. Consumption of polyphenol extracts from
granadilla inhibits interleukin-activity and aids in weight control
in mice.
Acknowledgments: NUTRIMESA research group.
Financial Support: Universities Caldas and Manizales, and
Colciencias.
Conflict of Interest: None.
Authorship: Research question-study design-funding: WNS,
CHGC, JCCH, JAA.
Extraction-methodology: JCCH, CHGC.
Bioassay-quantitation: JAI, JPRL.
Manuscript-writing-editing: JAA, JPRL, JCCH, WNS, CHGC.
Keywords: Passifloras-polyphenols-inflammation-weight gain.

Lunasin is one of the most promising food peptides with positive impact on health1. Its antioxidant, anti-inflammatory and
immunomodulatory effects were evaluated in H2O2- and LPSinduced RAW264.7 macrophages, and mitogen-activated EL-4
lymphocytes. In macrophages, the effects on cell viability and
phagocytic capacity, and levels of oxidative-stress and inflammation associated biomarkers were studied. Peptides corresponding
to different lunasin’s regions with demonstrated bioavailability2
were used to elucidate the major contributor on lunasin’s effects.
Our results showed that lunasin reverted cell viability reducing
effects due to H2O2 and LPS, and provoked a significant reduction
of ROS and NO levels in comparison with induced macrophages.
These effects were mainly attributed to lunasin’s central region
although N-terminus peptides also showed activity. Ongoing
results in EL-4 lymphocytes will provide further evidence about
the effects of lunasin on immune cell proliferation and cytokines
secretion.
Acknowledgments: The authors thank the ISCIII by the Sara
Borrell fellowship awarded to S. F.-T.
Financial Support: AGL2015-66886-R (MICIU) and
PID2019‐103919RB‐100 (CSIC).
Conflict of Interest: None.
Authorship: S.P., and P.I-R.: experiments; S.F.-T., and B.H.-L.:
design and interpretation.
Keywords: Bioactive peptides, lunasin, biomarkers, immunomodulation, cell models.
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Galactooligosaccharide Fibres Exert
Immunomodulatory Properties and Interfere with
Riboflavin Derivatives in an ex-vivo Study
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Mucosal-associated invariant T (MAIT) cells are T lymphocytes with a key role in immune surveillance. Riboflavin derivatives produced by the gut microbiota are MAIT cell ligands(1).
Evidence suggests that unknown metabolites synthesised by probiotic
strains
modulate
MAIT
cell
function(2,3).
Galactooligosaccharides (GOS) are prebiotics produced via transgalactosylation by β-galactosidases, which are expressed by gut
bacteria(4). We aim to assess whether GOS modulate the function
of MAIT cells or other peripheral blood mononuclear cell (PBMC)
subsets and whether cells respond differently to a riboflavin derivative in presence of GOS. Healthy PBMCs (n= 8) were cultured for
20 h with GOS (Bimuno®) (12mg/mL), or a riboflavin derivative
(5-A-RU 0.18µM + methylglyoxal 1µM), or co-stimulated with
both. Unstimulated cells were used as control. Treatment with
GOS did not affect viability. PBMCs incubated with GOS presented lower CD4 expression on T helper cells and secreted more
IL-8 vs control (p= 0.0053 and p= 0.0005). Intracellular staining
revealed that monocytes were responsible for the upregulated IL-8
expression. Co-treatment of cells with the riboflavin derivative and
GOS resulted in decreased CD69 expression by lymphocytes, T
cells and cytotoxic T cells vs riboflavin derivative alone (all p<
0.005) and in lower % MAIT cells expressing IL-17A vs riboflavin
derivative alone (p= 0.0008). Overall, GOS showed immunomodulatory effects, including the modulation of CD4 expression and
enhancement of IL-8 secretion. PBMCs responded differently to
ligand challenge in presence of GOS, suggesting that the prebiotic
may interfere with riboflavin metabolites or signal via similar
pathways.
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The Postbiotic Lactofidus™ in Combination with
GOS-FOS Prevents Diarrhoea in a Suckling Rat Model
of Rotavirus Infection
Morales-Ferré, C.1; Azagra-Boronat, I.1; Rodríguez-Lagunas, M.1;
Knipping, K.2; Garssen, J.2; Pérez-Cano, F.1
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Research, Utrecht and Division of Pharmacology Utrecht
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Postbiotics are compounds produced by microorganisms and
released from food components or microbial constituents, including non-viable cells that, when administered in adequate amounts,
promote health and well-being(1). The aim of this study was to
analyse the effects of a postbiotic in combination with prebiotics
on rotavirus (RV) infection in suckling rats.
Suckling Lewis rats received daily the vehicle (REF) or the combination of the prebiotic mixture (galacto-oligosaccharides and
fructo-oligosaccharides, GOS-FOS) and the postbiotic
(LactofidusTM), including the human milk oligosaccharide
(HMO) 3’- galactosyllactose (GL), and on day 5 also the RV. Faecal
samples were clinically evaluated, and immune and microbial variables were analysed.
The prebiotic and postbiotic mixture administration reduced
the severity of diarrhoea up to ~50% and the incidence around
~60% (p<0.05). Viral shedding and intestinal permeability were
also attenuated. The supplementation showed a dose dependent
blocking activity. Although no changes in level of anti-RV antibodies were observed some changes in the inmunoglobulin profile
was observed. Changes in gut microbiota were also accompanied
by changes in short chain fatty acids production. An enhancement
of innate defences, bacterial interaction and intestinal maturation
was induced as shown by the gene expression up-regulation of
mucin 3 and, some Toll-like receptors and the down-regulation of
the immaturity marker FcRn.
In conclusion, the combination of postbiotics, including HMO
3’-GL (Lactofidus™) with GOS-FOS mixture supplementation during suckling reduces the severity of diarrhoea caused by the RV and
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induces clinical amelioration by direct immune and microbiome
effects, promoting a more effective defensive response.
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weight, with exception of the small intestine which showed an
increase on day 8 in the POST animals. In addition, no differences
were observed on faecal weight or appearance. A slight modulation
of the immunoglobulin profile and microbiota composition were
observed without an effect on SCFA production. However, a clear
up-regulation of different Toll like receptors gene expression was
observed.
In conclusion, the postbiotic studied may have an impact on
the maturation of the developing microbiota and immune system
of the infant.
Acknowledgments: We would like to acknowledge the Centre
of Scientific Services of the University of Barcelona (Genomics and
Chromatography Units and the Animal facility at the Faculty of
Pharmacy).
Financial Support: This project has been funded by Danone
Nutricia Research (Project FBG 309956).
Conflict of Interest: Kees van Limpt, Karen Knipping and
Johan Garssen are employees of Danone Nutricia Research.
Authorship: KK, JG, MR-L and FP-C designed the study. MM,
CM-F, MJR-L and FP-C were involved in the experiments; all of
them interpreted the results and drafted the abstract.
Keywords: Microbiota, postbiotics, suckling rats, immunoglobulins, immune system.

Reference
451/31
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Breast milk is the best source of nutrition for infants including
bioactive compounds that influence brain, gastrointestinal tract
and immune system development. Postbiotics are functional bioactive microbial-derived compounds inspired by the presence of
(non-)viable bacteria and their metabolites in breast milk and may
be used to promote the infant health(1). Thus, the aim of this study
was to analyse the overall impact on gut and immune markers of
a particular postbiotic in suckling rats.
Forty neonatal suckling Lewis rats were daily supplemented
with postbiotics, including the human milk oligosaccharide
(HMO) 3’- galactosyllactose (GL) (LactofidusTM) by oral gavage.
Different variables such as the body and organ weights, faecal data,
stomach content pH, haematology variables, immunoglobulin
profile and intestinal gene expression were measured. Caecal
microbiota composition and short chain fatty acids (SCFA) production were analysed and Spearman correlation coefficient was
used to search for correlation between both variables.
The dietary intervention with the postbiotic did not affect the
animals’ growth, the haematological variables or the organs’
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Effect of High Salt Diet on Vascular Reactive
Oxygen Species Production in Tff3−/−/C57BL/6N
Knockout Mice
Kozina, N.; Jukic, I.; Drenjancevic, I.
Faculty of Medicine Osijek, University Josip Juraj
Strossmayer Osijek, Croatia

Introduction: Tff3 gene knockout mice (Tff3−/−/C57BL/6N)
have changes in lipid metabolism which may affect vascular function(1,2). This study aimed to asses the effect of high salt (HS) diet
on endothelial reactive oxygen species (ROS) production in carotid
arteries of Tff3-/- knockout mice and their wild type controls (WT,
C57BL/6N).
Methods: Male, ten-weeks-old transgenic Tff3−/−/C57BL/6N
and WT/C57BL/6N (parental strain) healthy mice were divided in
LS (0.4% NaCl) and HS (4% NaCl in rodent chow fed for 1 week)
groups. After anaesthesia (ketamine-chloride and midazolam),
mice were decapitated and carotid arteries were isolated and cannulated on pressure myograph with (∆80 mmHg) or without flow
(∆0 mmHg), in the absence/presence of the superoxide dismutase
mimetic TEMPOL (100 μmol l−1). ROS production was determined by dihydroethidine (DHE, 20 μM) fluorescence assay.
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Statistical analyses were performed with One-way ANOVA
test; p<0.05 was considered significant. All experimental procedures conformed to the European Guidelines for the Care and Use
of Laboratory Animals (directive 86/609) and were approved by
local and national Ethical Committee (No.2158/61-02-139/2-06;
No.2158/61-07-14-119).
Results: Basal (no-flow) ROS production was significantly
increased in WT_ HS compared to the WT_ LS group and in
Tff3−/−_HS compared to Tff3−/−_LS group.
Tempol significantly decreased ROS production in WT_ HS
and Tff3−/−_HS groups.
Under flow conditions, ROS production was significantly
increased in WT_ HS compared to WT_LS group and in Tff3−/−_
HS compared to Tff3−/−_LS group. Tempol significantly decreased
ROS production in all groups.
Conclusion: HS diet increases generation of ROS and increases
vascular oxidative stress in both strains.
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Immunology, Faculty of Medicine Osijek.
Financial Support: This study was supported by the Croatian
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Vitamin and Mineral Deficiency may Impair
Immunity: Dietary Intake Analysis in Galician (Spain)
Population
Sinisterra-Loaiza, LI.1; Alonso-Lovera, P.2; Cardelle-Cobas, A.2;
Vázquez Belda, B.2; Cepeda Sáez, A.2
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Universidad de Santiago de Compostela; 2LHICA- Depto.
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Santiago de Compostela

The objective of this study was to evaluate the intake of specific
vitamins and minerals and its adequacy to the Recommended
Dietary Allowance (RDA) in a sample of Galician population. It is
well known that some vitamins and minerals are necessary for the
correct functioning of the immune system1. Certain populations
have shown an inadequate dietary intake (DI) and considering that
situations with increased requirements (e.g., infections and stress)
further decrease stores within the body, the identification of lower
intakes through diet in the population could be of great interest
since its correction would contribute to reduce the risk and severity of infections as in the case of infection by Covid-19.
In this study, two-hundred volunteers were asked to fill a 3-day
food intake record (2 weekdays and 1weekend day). The mean of
the three dietary recalls was used to estimate DI and their adequacy
based on the RDA for Spanish population2. The obtained results
showed a deficiency in vitamin D intake, as well as in vitamin A,
for more than half of the volunteers whereas for other vitamins as
vitamin C, the RDA was reached in all cases. Among the minerals,
is noteworthy the case of Fe for which the RDA was non-achieved
in women.
The analysis of specific micronutrients intake in a sample of
Galician population was carried out by the first time showing an
important deficiency for some of them. This deficiency if prolonged in time, could negatively impact on their immune system,
make it more susceptible to infections.
Acknowledgments: The authors thank the CyTED for funding
the IBEROBDIA project (918PTE0540) and the Ministry of
Economy and Competitiveness for the financial support for this
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N-3-Polyunsaturated Fatty Acids-Enriched Eggs
Consumption Increases Serum Concentrations
of E-Series Resolvins in Young Healthy Participants
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Introduction: Western diet has lately been characterized by
increased intake of n-6 PUFAs and decline in n-3 PUFAs intake1,
2 which leads to disbalance between pro- and anti-inflammatory
lipid mediators synthesized from fatty acid precursors and consequently higher risk for chronic disease development3, 4.
Materials and Methods: Forty young healthy volunteers of
both sexes, 19-28 years old, were divided into: Control group (consumed regular hen eggs) and n-3 PUFA group (consumed enriched
hen eggs containing additional α-linolenic (ALA), eicosapentaenoic (EPA) and docosahexaenoic acid (DHA) in edible part of
hard-boiled egg). Venous blood samples were collected before and
after three-weeks dietary protocol. Serum concentrations of leukotrienes (B4, B5), prostaglandins (E2, E3) and resolvin (RvE1)
were measured by commercially available ELISA kits.
Results: Serum concentrations of LTB5 was increased in both
Control and n-3 PUFA groups after the protocol, compared to
each baseline (p<0.0001 and p=0.012, respectively). RvE1 endpoint serum concentration significantly increased (p=0.013),
while prostaglandin E2/E3 serum concentrations ratio significantly decreased (p=0.014) in n-3 PUFA group compared to
baseline.
Discussion: Our results confirm previously elaborated inhibitory effect of supplemental n-3 PUFAs on COX pathway metabolites in various cell lines5, 6, although decreased PGE2/PGE3 ratio
suggests somewhat anti-inflammatory effect. Therefore, increased
pro-resolving mediator RvE1 production indicates that protective
effect of n-3 PUFAs in healthy individuals is mainly exhibited
through enzymatic pathways producing these metabolites.
Conclusion: Anti-inflammatory effect of n-3 PUFA functional
foods is manifested through higher production of pro-resolving
mediators, rather than minimally inflammatory eicosanoids, in
healthy population.
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Changes in the Adipokine Profile of Human Milk
throughout Lactation Due to Premature Delivery
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Pérez-Cano, F.; Franch Masferrer, Á.
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In preterm newborns the immaturity of the immune system is
remarkable. Breastfeeding has a key role promoting the maturation of newborn’s immune system due to milk’s rich composition
in bioactive compounds(1). This study aimed to analyze the changes
in human milk adiponectin, leptin and resistin concentration corresponding to colostrum, transitional and mature milk from
mothers delivering at term (T), preterm (PT) and very preterm
(VPT). Concentrations of these adipokines were quantified in milk
samples by a multiplex bead-immunoassay technique. Adiponectin
concentration was lower on colostrum from PT group compared
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to T group. Conversely, all three types of milk from VPT group had
the highest concentration of this adipokine. Concerning leptin
content, milk from PT group contained higher concentration of
this adipokine at the three time points of lactation than that in the
T group. Moreover, in the three groups of study, resistin had the
highest concentration in colostrum with respect to transitional or
mature milk. Moreover, compared to PT group, the colostrum
from the VPT group had lower resistin concentration. Considering
all groups, a positive correlation between transitional and mature
milk was detected for the three adipokines. Taking together all the
samples throughout the lactation period, although a negative correlation was observed between adiponectin and resisitin, a positive
link was identified between leptin and resistin from PT and VPT
considered together. Globally, these results demonstrate the effect
of gestational age on the adipokine profile of human milk.
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hen eggs (n-3 PUFA, lutein, vitamin E and selenium) on microvascular reactivity in healthy young subjects4.
Material and Methods: Healthy young subjects of both sexes
were divided into two groups, control group (N = 9, consumed 3
regular eggs) and Quatro group (N = 14, consumed 3 enriched
eggs) in morning, daily, for three weeks. Endothelium-dependent
vasodilation to iontophoretically administered acetylcholine
(ACh) and to post-occlusive reactive hyperemia (PORH) and iontoforetically administered sodium-nitroprusside ((SNP); measure
of endothelium-independent vasodilatation) were assessed by
Laser Doppler Flowmetry. Vascular reactivity in microcirculation
was assessed on the first and last day of dietary protocol1.
Results: Vasodilation in response to ACh and PORH was significantly enhanced after dietary protocol within Quatro group.
Response to SNP remained unchanged in both groups.
Conclusions: Consumption of hen eggs enriched with 4 nutrients improved microcirculatory blood flow in response to acetylcholine and reactive hyperemia in young healthy subjects. Since
serum concentration of n-3 PUFAs was significantly higher in the
group of subjects who consumed eggs enriched with four nutrients, results suggest beneficial effects of functional food consumption in microcirculation.
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Four Nutrients - Enriched Hen Eggs Consumption
Improves Skin Microvascular Reactivity in Healthy
Individuals
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Introduction: In addition to basic nutrients necessary for the
growth and development of the organism, functional food also
contains ingredients that improve health or reduce the risk of
developing chronic diseases1. Recently we demonstrated that consumption of hen eggs enriched with n-3 polyunsaturated fatty
acids (n-3 PUFAs) improves microvascular blood flow2,3. The aim
of this study was to determine the effect of four nutrients - enriched
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Dietary Supplementation with Spray-Dried Animal
Plasma Presents Neuroprotective Effects
in Senescence Mice
Rosell Cardona, C1; Miró, L.1,2; Polo, J.2; Amat, C.1; Moretó, M.1;
Pérez-Bosque, A.1
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Dietary supplementation with spray-dried animal plasma
(SDP) has anti-inflammatory effects in different models of inflammation [1-3]. This research aimed to know if dietary supplementation with SDP could prevent the expression of markers of
neuroinflammation related to Alzheimer’s disease (AD), as those
involved in microgliosis and astrogliosis. Experiments were performed on SAMP8 male mice. The groups were: 2 months-old
(reference young, 2M) and 6 months-old (senescent) mice fed
either a Control diet (6M-CTL) or a diet containing 8% SDP (6MSDP) for 4 months. Glial markers and cytokine expression were
analyzed in brain tissue by real-time PCR, while AD markers
(p-Tau, p-GSK3beta and p-CDK5) were determined by Western
blot. Senescent mice had increased the expression of microgliosis
markers, such as Trem2 and Arg1 (p<0.05), as well as the marker
of astrogliosis GFAP (p<0.05), and all of them were reduced by
SDP supplementation (all, p<0.05). Senescent mice presented
higher abundance of p-Tau and p-CDK5 proteins and lower abundance of p-GSK3beta protein. Dietary supplementation with SDP
also prevented AD hallmarks alterations in aged mice (all, p<0.05).
Moreover, the expression of pro-inflammatory cytokines, such as
IL-18 and IL-6, was augmented in senescent mice brain (both,
p<0.05), and was attenuated by SDP supplementation (p<0.05).
On the other hand, senescent mice fed SDP diet presented more
Tgfbeta in brain tissue (p<0.05). These results indicate that dietary
supplementation with SDP attenuates neuroinflammation by
reducing astrogliosis and microgliosis and delays the onset of AD
in aged SAMP8 mice.
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Dietary Plasma Protein Supplementation
Ameliorates Intestinal Infection by Escherichia Coli
in Young Mice
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Previous experiments have shown that dietary supplementation with spray-dried animal plasma (SDP) attenuates toxin
induced intestinal and lung inflammation (1-3). The aim of this
study was to assess whether supplementation with SDP can reduce
the magnitude of intestinal infection induced by oral administration of Escherichia coli O42 (EC). Male C57BL/6 mice were fed
with Control diet or with a diet supplemented with 8% SDP for 14
days. After 9 days on diet, mice received an intragastric challenge
of 108 CFU of EC. After 5 days post infection (dpi), leukocyte
recruitment and activation were analysed in mesenteric lymph
nodes (MLN), and cytokine expression was determined in lymphocytes from MLN and colon mucosa by real time PCR. The EC
administration increased the leukocyte recruitment in MLN as
well as the percentage of activated Th lymphocytes (P<0.05). SDP
supplementation reduced both the recruitment of lymphocytes as
well as their activation (P<0.05). EC administration increased the
expression of IL-6 and IL-1β in lymphocytes of MLN and colon
mucosa (all P<0.05). Dietary supplementation with SDP attenuated the pro-inflammatory cytokine expression in both tissues (all
P<0.05). On the other hand, SDP supplementation increased the
expression of Foxp3 in colon tissue (P<0.05). Moreover, SDP supplemented mice with EC infection showed a reduced abundance
of pathogenic EC in feces 5 dpi. Supplementation with animal
plasma proteins prevents the activation of the immune system
induced by EC infection.
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Glycaemic Control, Cytokines and Vitamin D
in Adults with Type 2 Diabetes Mellitus in Mexico
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Immunonutritional agonists from S. hispanica L
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at Central Nervous System during
Hepatocarcinogenesis
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This study aimed to evaluate the role of immunonutritional
protease inhibitors (ImPIs) from Salvia hispanica L to influence
the neuro-immune activity in a preclinical hepatocarcinoma
(HCC)-developing mice model fed a high fat diet (HFD). ImPIs
exerted a significant influence on energy expenditure and food
intake. Feeding ImPIs enabled to counteract the alterations in the
brain-associated macrophages’ M1/M2 phenotypes showing normalized proportions of those in relation to healthy animals.
Animals fed with ImPIs displayed a better controlled production
of inflammatory mediators as GM-CSF an essential cytokine to
develop encephalomyelitis. Accordingly, there was a trend decreasing brain edema in animals administered with ImPIs. These effects
were associated to positive changes in the production of neurotransmitters implied in both brain activation and NRLP3 inflammasome-dependent neuroinflammation. Thus, it is concluded
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Aim: To correlate glucose, insulin, cytokines, adipokines and
vitamin D in adults with type 2 diabetes mellitus in Mexico
(T2DM).
Background: Diabetes mellitus is a chonic and multifactorial
disease that affects a lot of people around the world; according to
the WHO there are 422 millon people with diabetes, 90% of whom
have T2DM (1). Currently, scientific evidence suggests that
patients with T2DM have low concentrations of vitamin D and
systemic inflammation; these factors aggravate symptoms and
cause complications (2-4).
Study design: A descriptive observational study.
Materials and Methods: This study is a secondary analysis of
a database, which included 93 adults with T2DM selected from
outpatient clinics from Toluca, State of Mexico. The database
included glucose, insulin, Hb1Ac, cytokines, adipokines and vitamin D status; these data were selected and statistically analyzed.
Results: A significative correlation (P <0.05) was found
between IL-1B, IL-10, IL-8, IL-6 IL-12, TNFα and IFN-γ with vitamin D serum concentrations. Leptin had a positive correlation
with insulin and HOMA-B. Also, glucose correlated with Hb1Ac,
leptin, IL-12, IFN-γ, insulin, HOMA-B and HOMA-IR. Insulin
was associated with HOMA-B and HOMA- IR. Finally, a significant deficiency of vitamin D in all patients was found (<20 ng/ml).
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No significant changes were found between vitamin D transporting protein and other markers.
Conclusion: Mexican population with T2DM had a significant
deficiency of vitamin D which associated with cytokine markers.
Additionally, vitamin D deficiency aggravates T2DM symptoms
and development of complications.
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Interplay between Dendritic and T Cells in Response
to Membrane Vesicles from Gut Beneficial Microbes
Diaz, N.1; Cordero Alday, C.1; Olivo, Y.1; Badía Palacín, J.2;
Baldomà Llavinés, L.3
1PhD

student; 2IP1; 3IP2

Interconnection between nutrients and gut microbes is a key
issue governing the healthy/pathological status of an individual
[1]. Probiotics are a nutritional strategy for restoring a healthy
microbiota community. However, there is still much to learn about
the mechanisms of probiotic action [2,3]. All bacteria release
membrane vesicles (MVs) as a mechanism of intercellular
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communication [4]. This study aims at evaluating the role of gut
microbiota MVs in the modulation of host immune responses and
characterize the effector molecules involved. We used different
cellular models of immune cells. Monocytes from healthy donors
were differentiated into DCs for 7 days and then stimulated with
MVs from the probiotic Nissle 1917 (EcN) and the commensal
ECOR12. Stimulated DCs were co-cultured with T cells in two different models: (i) direct contact with CD4+ T cells, (ii) indirect
contact with CD4+ naïve T cells. Immune responses were analyzed
by flow cytometry and cytokine quantification. DC-derived exosomes were isolated and structurally characterized. Their surface
markers were inspected with MACSplex Exosome kit. Results
showed MVs from both strains induced maturation of DCs with
different IL-10, IL-6, and TNF-α secretion profiles. After 6-day
coculture (mDCs/Tcells), activated DCs induced polarization of
LTs towards Th1/Th17/Th2 responses in a strain-specific manner.
Exosomes isolated from DCs displayed similar size but different
surface marker content. This study confirms that microbiota MVs
modulate DC function. Activated DCs can drive Treg/Th specific
responses by mechanisms that depend not only on direct contact
through DCs but also on soluble factors including cytokines and
exosomes.
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Systemic Pro-Inflammatory Cytokines’ Level
Following 7-Day High-Salt Diet in Healthy Young
Individuals
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Present study aimed to test the effect of 7-day high-salt (HS)
diet on pro-inflammatory cytokines’ serum concentration, and to
examine the potential association between the level of systemic
inflammation and previously reported impaired microvascular
endothelial function due to HS loading in young healthy individuals (1-5). Twenty four young healthy individuals (12 men and 12
women, age ranged 18-26) were assigned to 7-day low-salt (LS)
diet (<3.5 g salt/day) (“wash-out” period) followed by 7-day HS
diet (~14 g salt/day). Serum protein concentration of interferon
gamma (IFNγ), interleukin 6 (IL-6) and tumor necrosis factor
alpha (TNF-α) was measured by commercially available panels for
multiplex protein quantitation (Luminex 200 instrument platform) before and after HS. Skin microvascular blood flow in
response to vascular occlusion (post-occlusive reactive hyperemia;
PORH) and iontophoresis of acetylcholine (ACh-induced dilation; AChID) was assessed by laser Doppler flowmetry at LS and
HS. Changes in calculated daily salt intake from 24h sodium excretion confirmed that participants conformed to the diet protocols.
Serum concentration of IFNγ, IL-6 and TNF-α significantly
increased, while PORH and AChID were significantly impaired
following HS diet compared to LS. Salt intake significantly positively correlated with increased IFNγ, while there was no correlation between changes in pro-inflammatory cytokine serum
concentrations and microvascular reactivity due to 7-day HS loading. Present results suggest that 7-day HS diet can promote systemic inflammation in young healthy individuals. However, it
remains to establish whether more specific changes in inflammatory response directly contribute to the impaired microvascular
endothelial function following HS diet.
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An Antioxidant-Enriched Diet is Beneficial
in Alzheimer Disease Triple Transgenic Mice
but Harmful in Non-Transgenics
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The immune system and the oxidative stress play a key role in
aging and aged-related diseases, such as Alzheimer’s Disease (1,2).
Thus, the ingestion of antioxidant-enriched diets has been used as
a strategy to improve the aging process and these diseases, in old
individuals (3). Nevertheless, the positive effects of this intervention in young animals are unknown. Therefore, our aim was to
study the effects, in several immune functions, oxidative stress
parameters and in longevity, of an antioxidant-enriched diet
ingested by triple-transgenic mice for Alzheimer Disease (3xTgAD)
and non-transgenic mice (NTg) from young age. For this, NTg and
3xTgAD female mice, received, from 2.5 months of age, an enriched
diet with 0.1% of thiaproline and N-acetylcysteine, (NTgD and
3xTgADD, respectively) or a standard diet (NTgC, 3xTgADC). At
4, 6 and 12-months, peritoneal leukocytes were collected and function (phagocytosis, natural killer activity, lymphoproliferative
response) and oxidative stress (oxidized glutathione, reduced glutathione, xanthine oxidase activity) parameters were measured.
Diet supplementation was maintained until the natural death of
mice, and the lifespan were recorded. The results showed and
important alteration in the functions of peritoneal leukocytes of
the NTgD compared to NTgC. Meanwhile, the 3xTgADD mice
showed an improvement in some functions compared to 3xTgADC
but did not reach those values of NTgC mice. The NTgD mice
showed the lowest lifespan, while the 3xTgADD mice showed a
similar lifespan to NtgC. In conclusion, this antioxidant diet,
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ingested very early in life, may be beneficial in pathological subjects, but can be harmful in non-pathological conditions.
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macrophages (p<0.05), Natural Killer activity (p<0.001) and, CoAand LPS-stimulated lymphoproliferation (p<0.01 and p<0.05). In
conclusion, since the immune functions studied are markers of
health and of the rate of aging, the daily supplementation with A.
muciniphila could be proposed as a useful strategy to improve
aging and achieve healthy longevity.
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in Old Mice
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Immune system, a homeostatic system, deteriorates during
aging as consequence of the establishment of an oxidative stress,
leading to higher frequency of infections and tumors with the
advancement of age (1). Currently, the number and proportion of
the elderly people in the world is increasing as well as the disabilities and diseases associated with age and, consequently, the search
for lifestyle strategies in order to slow down aging has increased (1,2).
In this context, knowing the important role of the gut microbiota
in health, and consequently in the rate of aging, the use of probiotics is being considered in recent years (2). The “new” probiotic
Akkermansia muciniphila can be very promising since its intestinal
concentration decreases with advancing age but increases in centenarians (3). However, its benefit effect on immune functions in
old individuals is unknown. Thus, our aim was to investigate the
effect of daily intake of A. muciniphila (108 CFU/100µL PBS), for
one month, on several parameters of immune function in peritoneal immune cells of ICR-CD1 old (74±4 weeks of age) female
mice. The results showed that old animals that ingested A.
muciniphila, compared to those of their age who did not take it,
significantly improved their chemotaxis of lymphocytes and
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Remission of Systemic Lupus Erythematosus,
Scleroderma and Pulmonary Fibrosis
with Micronutritional Medicine
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and Pneumology Department. SAR; 2Barcelona
Oficial Pharmacy College; 3University of Barcelona
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Systemic lupus erythematosus and scleroderma are chronic
systemic autoinmune diseases with a broad spectrum of skin and
internal organs affectations (1,2,3). They can occur simultaneously
in the same patient (overlap syndrome) (4,5) and frequently they
begin to manifest with the Raynaud phenomenon.
We present a 55-year-old woman with overlap syndrome and
pulmonary fibrosis with pulmonary hypertension. She presents
multiple symptoms with a great impact in her quality of life.
Chronic autoimmune diseases share a common pattern of excess
oxidation and inflammation that results from mitochondrial alteration (6-8) and a parallel decrease in glutathione (9) with a wide
spectrum of micronutrient deficiencies (10,11). Progressive drug
deprescription was achieved, leaving only escitalopram of the eight
initial drugs. A micronutritional aboradage was started to reduce
excess of chronic inflammation and oxidative stress with a blend
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of vitamins (coenzyme), minerals (cofactors), coenzyme Q10 and
R-lipoic acid with specific fatty acids omega 3 (α- linolenic acid,
docosahexaenoic acid) (10) and omega 6 (Υ linolenic acid) (12).
Other specific micronutrients were supplemented: N-acetylcysteine
to increase intracellular glutathione and reduce fibroblast proliferation, replenish celular thiols and inhibit collagen synthesis
(13,14); N-acetylglucosamine (15,16) and quercetin (17,18) to
decrease immune hyperresponsiveness and improve intestinal
integrity together with nucleotides; Free amino acids, choline (19)
and myo-inositol (20) to support mitochondrial function and metabolic disturbances (19).
Micronutritional medicine and appropriate dietary guidellines
(low carb, antiinflamatory and animal protein restriction) may
alleviate the multiple symptoms associated with autoimmune disease with progressive drug deprescription. This intervention
allows her to regain the ability to live independently together with
a great improvement in her quality of life.
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Vitamin D Concentration and its Impact on Immunity
in Polish indoor and outdoor athletes
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Szczepańska, B.2; Surała, O.2
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The majority of people do not have the optimal level of vitamin
D (1,2). Vitamin D may regulate both adaptive and innate immunity (3,4). The study aimed to examine vitamin D concentration in
ice and field hockey players before and after the summer sun exposure (without supplementation) and its impact on immunity. Male
ice hockey (IH; n=19) (5) and field hockey (FH; n=12) players participated in the study. Blood and saliva samples were collected
twice (before and after the summer sun exposure) to examine total
25-hydroxyvitamin D (25(OH)D) concentration, white blood cell
and its population counts in blood, and secretory immunoglobulin
A (sIgA) concentration in saliva. 25(OH)D concentration significantly increased after summer in FH and IH players (FH: 26.7±4.4
ng/ml and 33.6±4.8 ng/ml; IH: 26.5±3.1 ng/ml and 31.3±3.1 ng/ml
before and after sun exposure, respectively). Vitamin D concentration did not differ between outdoor and indoor athletes. There
were no statistically significant correlations between immune
markers and 25(OH)D concentrations in IH and FH players in two
occasion. Immune markers also did not differ between deficient
(<30 ng/ml) and sufficient (>30 ng/ml) vitamin D status groups.
In conclusion, after the summer sun exposure, vitamin D levels
increased in all athletes. However, the obtained concentrations
appear to be insufficient to maintain optimal vitamin D levels during the autumn-winter period. 25(OH)D concentration was not
associated with immune markers. Although vitamin D status was
not linked to immunity in this study, other negative effects of its
deficiency on health can not be ruled out (4).
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Immunonutritional Supplements for Precision
Nutrition at Controlling Infectious and Inflammatory
Processes
Laparra Llopis, J.1; Bouzas Muñoz, A.2; Gomez De Cedron, M.3;
Reglero, G.3; Ramírez, A.3

population. Importantly, this is associated with an increase in the
proportion of mediators controlling the inflammatory response,
such as lysophosphatidylcholine and the inflammasome inhibitor
(NRLP3), which translates into a more controlled inflammatory
response as indicated by the lower expression of CD68. The
involvement of the activation of the TLR4 receptor, or associated
pathways, is evidenced by the change of direction in the response
after exposure to C34 (TLR4 inhibitor) and its prototypical agonist
(i.e., lipopolysaccharide -LPS). Thus, it is concluded that RE-based
immunonutritional supplements can help to improve the quality
of innate immune response(s) during infection associated
processes.
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This study aimed to evaluate the role of immunonutritional
Rosmarinus officinalis (RE)-based supplements at promoting a
selective functional differentiation of human macrophage-like
cells. To this end, cell cultures were challenged to increasing dose
concentrations (1/2IC50 and IC50) and the FACS immunephenotyping was assessed. It was observed a dose-dependent effect on
macrophages’ M1/M2 polarization phenotypes. It is noteworthy
that phenotypic control in the macrophage population is not associated with the expression of CD206, indicating the non-development of an immunosuppressive population that could favor the
progression of the COVID-19 infection. The immunophenotypic
changes observed in the macrophage population are accompanied
by adaptations in their metabolic capacity (oxygen consumption
rates measured by Seahorse© technology). Exposure to RE favors
a greater reserve respiratory capacity (Spare Resp), derived from a
greater use of fatty acids (non-mito OCR) by the macrophage
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Effect of Mediterranean Diet on the Disability
of Hospitalized Older Adults Following an Exercise
Intervention
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Serra-Rexach, J.2; Urpí-Sardà, M.1
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In this study we aimed to investigate the relation between
adherence to a Mediterranean dietary (MedDiet) pattern and disability in acutely hospitalized very old patients in the context of a
simple inpatient exercise program (NTC 03604640). The mean
(SD) age of participants (n=108) was 87.74 (4.57) and 45% were
women. The adherence to a MedDiet pattern was measured with
MEDAS questionnaire (1). In the hospital admission, patients in
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the highest tertile of MedDiet adherence pattern showed higher
Barthel score (p-values = 0.03) compared to those in the other
lower tertiles. After admission, participants were randomized into
two groups: a control group (n=45, usual care) and an intervention
group (n=63, supervised exercise, i.e., walking and rising from a
chair [1-3 sessions/day]). The meantime (SD) of hospitalization
was 6.60 (7.02) days. Preliminary results of this ongoing study at
discharge time (n=94) showed that patients in the control group
and lowest tertile of MedDiet adherence seems to have lower
Barthel score (mean (SD): 56.7 (28.7)) compared to those in the
highest tertile (mean (SD): 72.3 (24.2)) (p= 0.12) and to those in
the intervention group and same tertile (mean (SD): 75.8 (19.5)
(p= 0.07)). In conclusion, the higher adherence to MedDiet could
possibly have a similar effect on Barthel score than an intervention
with exercise in these patients. These preliminary results showed
the positive role of MedDiet, as immunomodulatory and antiinflammatory among other properties, on functional status.
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Shotgun Proteomics for the Characterization
of Quinoa Seeds: A Promising Tool for Nutritional
Studies
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Quinoa (Chenopodium quinoa Willd.) is an Andean grain that
has been progressively introduced in western countries as a protein-rich super food. Because of its attractive nutritional composition, mainly based on the presence of lipids, carbohydrates,
polyphenols, fiber and especially proteins, it is being investigated
as a promising source for the development of functional foods and
nutraceutical products [1]. Proteins derived from quinoa seeds are
supposed to present bioactivities towards the promotion of wellbeing and disease prevention in humans [2]; therefore, there is an
urgent need to develop novel analytical methods to get further
information about the quinoa proteome, which could be the key
tool to improve the understanding of the mechanisms involved in
many human biological responses. In this study, a label-free
LC-MS/MS shotgun proteomics approach with a state-of-the-art
Orbitrap mass spectrometer was applied to comprehensively characterize the proteome of the most typical quinoa seed varieties, i.e.
black, red, white quinoa from Peru and white quinoa from Bolivia
(also referred to as royal). After carefully selecting the most appropriate conditions (regarding sample preparation, instrumentation
and data analysis) a total of 1,211 quinoa proteins were identified.
Inspection and visualization using Venn diagrams, heat maps and
Gene Ontology (GO) graphs revealed proteome similarities and
differences between the four varieties. The presented data provides
the most comprehensive experimental quinoa seed proteome map
existing to date in the literature, as a starting point to perform more
specific characterization and nutritional studies of quinoa and quinoa-containing foodstuff.
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Vitamin-D Deficiency is More Common in UK Black
People and a Possible COVID-19 Risk Factor
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Introduction: Risk and severity of SARS-CoV-2 infection has

been linked to vitamin D inadequacy (1). Vitamin D inadequacy is
prevalent in older adults, Black and Asian population groups, and
those with high BMI (2). These populations disproportionately
account for the majority of critically ill UK COVID-19 patients (3).
Objectives: To test the association between serum 25hydroxyvitamin D (25(OH)D) with ethnicity, sex, BMI and laboratory data in all samples received between January-June 2020,
St. Thomas’ Hospital, N=17628 and SARS-CoV-2 RNA/IgG
screening (March 2020–January 2021).
Results: 25(OH)D deficiency (<25 nmol/L) was 25%, 21% and
17%; and insufficiency (25-50 nmol/L) 36%, 34% and 33% in
Blacks, Asians and Whites respectively. A 18.5% of females had
25(OH)D <25 nmol/L compared with 22.4% males. There was no
sex difference in BMI and age in Whites, but significant BMI and
age differences between the sexes in Blacks. The levels of 25 (OH)D
differed between sex in Blacks, Whites and Chinese Asians but not
in Asian Indians. Four hundred and eighty five (2.7%) (median/
IQR 25(OH)D 42 nmol/L (25-66)) patients had COVID-19 within
this cohort. One hundred and s eventeen (24.1%) of these had The
levels of 25(OH)D deficiency and 178 (36.7%) insufficiency (total
60.8% deficient/insufficient). Importantly 42% of those with deficiency were black people. In a sub-set cohort (n=45) of COVID-19
patients, 25(OH)D correlated negatively with inflammation as
measured by TNF-α (Pearson’s r= -0.395, p<0.01) consistent with
25(OH)D’s role in modulating levels of pro-inflammatory cytokines (4).
Conclusions: Highest prevalence of COVID-19 was among
black people previously found 25(OH)D deficient. 25(OH)D deficiency maybe an important and preventable risk factor for COVID19 and associated hyperinflammation.
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Effect of a Probiotic® on the Intestinal Immune
System
Tomás Cobos, L.1; Viadel Crespo, B.1; Sirvent Segura, E.2; Morant, L.2;
Gallego Vendrell, E.1; Soriano-Romaní, L.1
1AINIA; 2Biopartner

The objective is to evaluate the integral effect of a probiotic® on
the intestinal immune system: on the microbiota and on immune
biomarkers.
Colonic microbiota is key for an adequate development of the
intestinal mucosa and the immune system associated with it, so
compounds that modulate the colonic microbiota are in turn modulating the immune response (1). In this sense, probiotic bacteria
can act as immunomodulators, immune activators or immune
suppressors, which have an appreciable and beneficial influence on
homeostasis of the immune system (2).
The intestinal mucosa was reproduced by an in vitro integrated
system. The colonic microbiota was reproduced by the in vitro
digester for colonic fermentation and the intestinal epithelium by
a cell model based on a co-culture of intestinal cells (Caco-2 cell
line) and macrophages cells (differentiated THP1 cell line). First,
the impact of the probiotic on microbiota was monitoring on the
microbial profile and its metabolites, analysing specific microbial
species and its metabolites, the short chain fatty acids (SCFA).
Later, the effect of the digested probiotic on cellular inflammatory
biomarkers was evaluated analysing IL-6, COX-2 and NO.
The in vitro treatment of the probiotic® improved the microbiological profile and the microbial metabolism increasing the
produced SCFAs. Moreover, the probiotic® increased the genic
expression of IL-6 and COX-2. Therefore, the probiotic® presented
a potential immunostimulant effect.
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Breast milk composition changes during the breastfeeding
stages (colostrum, transitional and mature milk) (1,2). Previous
studies have described how the levels of most of the immune components of breast milk decrease from colostrum to mature milk
(3–5). However, little is known about the changes of milk immunoglobulin (Ig) profile and cytokine (CK) levels within the transitional stage, which is considered from 3-5 days until up to 2 weeks
after delivery. For that, the Ig profile (IgA, IgM, IgE, IgG, IgG1,
IgG2, IgG3 and IgG4) and the CK levels (GM-CSF, IFN γ, IL-1β,
IL-2, IL-4, IL-5, IL-6, IL-9, IL-10, IL-12, IL-13, IL-17, IL-18, IL-21,
IL-22, IL-23, IL-27, TNF-α) were quantified and compared
between two sampling days within the transitional stage (day 7 and
15 of breastfeeding) in a mother-infant birth cohort (MAMI, n=
75) in the Spanish-Mediterranean area by ELISA and Multiplex
Bead Immunoassays. The results showed dynamic changes of
these immune factors during this short period of time. A higher
concentration of IgA, IgE, IgG2, IgM, IL-1β, IL-9, IL-6, IL-10,
IL-17 and IL-5 was found in d7 with respect to d15. On the contrary, IFN γ and IL-18 increased from d7 to d15. The differences
found here reinforce the idea that breast milk is a highly dynamic
source of these immune factors, and particularly in this period.
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These results highlight the importance of the milk collection timing in interventional and descriptive studies, as just few days lead
to dramatic different levels of breast milk immune composition.
Acknowledgments: The authors would like to thank Jaume
Comas, head of the Flow Cytometry Unit of the CCiT-UB and the
families involved in the study.
Financial Support: This work was supported by the research
grant from LaMarató-TV3 (DIM-2-ELI, ref. 2018-27/30-31). KRA
holds a fellowship from the Spanish Ministry of Economy, Industry
and Competitiveness (FPU19/05150).
Conflict of Interest: The authors declare no conflict of
interest.
Authorship: Conceptualization, FPC and MC; methodology,
MRL, KRA, IAB; writing—original draft preparation, FPC, MRL,
KRA and IAB; writing—review and editing, MSR and MC; funding acquisition, FPC and MC. All authors have read and agreed to
the manuscript.
Keywords: Breast milk, Transitional milk, Immunoglobulins,
Cytokines, IgA.

References
1. Agarwal S, Karmaus W, Davis S, Gangur V. Immune markers in breast
milk and fetal and maternal body fluids: A systematic review of perinatal
concentrations. J Hum Lact. 2011;27(2):171–86.
2. Dawod B, Marshall JS. Cytokines and soluble receptors in breast milk as
enhancers of oral tolerance development. Front Immunol. 2019;
10:00016.
3. Castellote C, Casillas R, Ramírez-Santana C, Pérez-Cano FJ, Castell M,
Moretones MG, et al. Premature Delivery Influences the Immunological
Composition of Colostrum and Transitional and Mature Human Milk.
J Nutr. 2011;141(6):1181–7.
4. Trégoat V, Montagne P, Béné MC, Faure G. Increases of Iga milk concentrations correlate with IgA2 increment. J Clin Lab Anal. 2001;
15(2):55–8.
5. Frost BL, Jilling T, Lapin B, Maheshwari A, Caplan MS. Maternal breast
milk transforming growth factor-beta and feeding intolerance in preterm infants. Pediatr Res. 2014;76(4):386–93.

451/54

Cocoa Modulates Mesenteric Lymph Nodes
Composition and Function in Rats Submitted
to Acute Running Exercise
Ruiz-Iglesias, P.1; Massot-Cladera, M.1; Azagra-Boronat, I.1;
Franch Masferrer, Á.1; Pérez-Cano, F.1; Castell Escuer, M.1,2
1Section

of Physiology, Faculty of Pharmacy and Food Science,
UB; INSA-UB; 2CIBEROBN

We aimed to evaluate the effect of cocoa and cocoa fibre intake
on the mesenteric lymph nodes (MLN) functionality of rats submitted to high-intensity acute exercise, thus to assess their potential preventive effect on the exercise-induced gastrointestinal
syndrome (1). For this purpose, female Wistar rats were distributed into three groups depending on the diet: standard, 10% cocoa
or 5% cocoa fibre diet. After 4 weeks, half the rats of each diet
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performed an exhausting running test in a treadmill. MLN were
collected after 16 h and lymphocytes were immediately isolated.
Lymphocyte subsets and function, by means of their proliferation
capacity and cytokine release after Concanavalin A stimulation,
were assessed. A single bout of exhausting exercise decreased the
proportion of TCD8+ cells whereas increased that of TCD4+ cells,
NKT cells and Tγδ cells in MLN. Both cocoa-enriched diets
increased the percentage of Tγδ cells in sedentary animals and prevented the increase of NKT cells induced by exercise. Cocoa fibre
diet also prevented the changes induced by acute exercise on the
TCD8+ and TCD4+ cell proportions. In addition, both acute exercise and cocoa consumption changed the cytokine release pattern
without modifying the lymphocytes proliferation ability. Among
other changes, acute exercise increased IL-10 secretion, whereas
the cocoa intake decreased the IFNγ/IL-4 ratio. Overall, our results
indicate that cocoa can prevent some of the changes induced by a
single bout of intense exercise on MLN lymphocytes which encourages further studies to ascertain its role as a preventive strategy in
exercise-induced gastrointestinal syndrome.
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(1) on the immune response developed in a allergic asthma rat
model. For this purpose, Brown Norway rats were fed a standard
diet or diets containing 10% cocoa paste either from ‘Amazonas
Peru’ (APC) or ‘Criollo de Montaña’ (CMC) Peruvian populations
(fine or flavour cocoa) or an ordinary cocoa (OC). After one-week
diet, asthma was induced by two intraperitoneal sensitizations and
an intranasal challenge with ovalbumin (OVA). Serum specific
IgE, IgM, IgG1, IgG2a, IgG2b and IgG2c antibodies were quantified 24h after intranasal challenge. Phenotype of cells contained in
the bronchoalveolar lavage fluid (BALF) was determined by flow
cytometry. The allergic asthma induced the production of serum
specific antibodies whereas the three cocoa diets partially prevented it. In particular, anti-OVA IgG1 levels after OC, APC and
CMC diets were lower than those after the standard diet, whereas
cocoa diets induced a trend to lower anti-OVA IgG2a (related to
Th2 response). Anti-OVA IgE synthesis was mainly prevented by
the OC diet. Anti-OVA IgG2b and IgG2c (associated with Th1
response) and IgM levels were not modified by the cocoa diets. The
BALF eosinophil counts increased in standard diet-fed asthmatic
animals but did not in those consuming any cocoa diet. In conclusion, the consumption of Peruvian cocoa populations was able to
modulate immune response in a rat model of allergic asthma differently according to the origin and content of bioactive compounds of these cocoa populations.
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The study aimed to investigate the influence of two Peruvian
cocoa populations with different content of bioactive components
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Changes in Peyers’ Patches and Intestinal IgA
in Acute-Exercised Rats Consuming a Cocoa Diet

Impact of Diets Rich in Omega 6 Fatty Acids
on Thymus of Growing Rats

Ruiz-Iglesias, P.1; Périz, M.1; Rio-Aige, K.1; Rodríguez-Lagunas, M.1;
Castell Escuer, M.1,2; Pérez-Cano, F.1
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The aim of the current study was to evaluate the impact of
cocoa intake on intestinal IgA and Peyer’s patches (PP) lymphocytes of rats following an acute exercise, as well as to elucidate the
involvement of cocoa fibre content in such effects. Female Wistar
rats were fed either a standard diet, a diet containing 5% cocoa fibre
or a diet containing 10% cocoa for 4-weeks. At the end of the study,
half the rats performed an exhausting running test in a treadmill.
Faeces made during the exhaustion test were weighted and processed for water content assessment. Faecal samples were also collected at the beginning and at the end of the study for IgA
quantification. PP were obtained 16 h after the exhaustion test and
the proportion of lymphocyte populations and subpopulations
were determined by flow cytometry. Cocoa fibre prevented the
increase in intestinal motility induced by acute exercise, as shown
by a decreased total faecal mass and water content. A lower faecal
IgA content was observed in all the dietary groups after exercise.
Concerning the PP lymphocyte composition, cocoa intake
increased the percentage of NKT and Tγδ cells in sedentary animals, modifying the proportion of the Tγδ CD8αα+ and CD8αβ+
subsets, while it decreased the T CD4+/T CD8+ cell ratio in both
runner and sedentary rats. Overall, cocoa, by means of its fibre
content, may prevent the alterations in gut motility induced by
intensive exercise and modify the small intestine lymphoid tissue
composition.
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Dietary lipids have an important role to regulate immune system. Thymus shows important functional changes in response to
nutritional disorders (1,2). The aim of this work is to analyze the
effect of diets rich in omega 6 fatty acids in normal and high concentration on thymus’ fatty acid profiles of growing rats. Weanling
Wistar rats were fed during 10 (10D) and 40 (40D) days with 15%
and 42% (F%=Kcal lipids/100 total Kcal); dietary fat was provided
by sunflower oil (S15 and S42 groups). Control group received diet
(soy oil, F%=15) according to AIN´93. Thymus fatty acid profiles
were determined by gas chromatography. The statistical analysis
used analysis of variance (ANOVA) and Dunnett as post test
(*p<0.01). Results: Were(%Area): Thymus fatty acid profile:
OLEIC F15-10D = 13.50±2.11; F42-10D = 19.17±1.37; CONTROL
10D = 18.22±3.23; F15-40D = 16.13±2.72; F42-40D = 14.91±1.90;
CONTROL 40D = 16.84±5.20; LINOLEIC F15-10D = 10.46±3.34;
F42-10D = 15.19±1.10; CONTROL 10D = 10.26±1.37; F15-40D =
9.94±3.61; F42-40D = 29.49±1.26*; CONTROL 40D = 10.22±3.10
alfa-LINOLENIC F15-10D = 0.32±0.03*; F42-10D = 0.29±0.07*;
CONTROL 10D = 0.59±0.09; F15-40D = 0.26±0.03*; F42-40D =
0.26±0.03*; CONTROL 40D = 0.75±0.11; EPA F15-10D =
0.17±0.08; F42-10D = 0.24±0.12; CONTROL 10D = 0.50±0.12;
F15-40D = 0.15±0.07; F42-40D = 0.14±0.05; CONTROL 40D =
0.15±0.07 DHA F15-10D = 0.39±0.10; F42-10D = 0.31±0.08;
CONTROL 10D = 0.52±0.16; F15-40D<0.05*; F42-40D<0.05*;
CONTROL 40D = 0,52±0,14. The results observed demonstrate a
decrease on the levels of alfa linolenic acid, independent of F%.
F15D40 and F4240D groups showed lower DHA. F42D40 group
presents high levels of linoleic acid due sunflowers oil contains
high level of linoleic acid. The results suggest that it was exacerbated ω6 family and decreased ω3 family. Thymus, characterized
by a high rate of celular turnover, is severely affected by nutritional
disorders and particularly by distortion in the proportion and type
of fat.
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Effect of Different In Vitro Stimulation Levels
of a Tomato Extract on Cytokine Production
Godoy, M.1; Díaz, L.2; Nova, E.2; Insani, E.3; Slobodianik, N.4;
Marcos, A.2
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Objective: This study was aimed to evaluate the in vitro effect

of a lipophilic tomato extract (TE) addition on cytokine production by peripheral blood mononuclear cells (PBMCs).
Methods: Human PBMCs (n=7, women’s independent samples) were isolated and cultured with PHA/LPS for 48h to stimulate cytokine production. Five groups were considered: 1) PBMCs
+ PHA/LPS + 1 μM of α-tocopherol from TE (PMBC-1), 2) PBMCs
+ PHA/LPS + 10 μM of α-tocopherol from TE 10 (PBMC-10), 3)
PBMCs + PHA/LPS + 20 μM of α-tocopherol from TE (PBMC20), 4) PBMCs+PHA/LPS, as the stimulation control group (C),
and 5) PBMCs without PHA/LPS, as the basal group (B). TNFα,
IL-1β, IFN-γ, IL-2, IL-4, IL-13, IL-17A and IL-10 were measured
in culture supernatants (MILLIPLEX MAP- HCYTOMAG-60K,
LuminexMAGPIX System). Statistical ANOVA analysis and
Pearson correlations were assessed.
Results: TE attenuated PBMC response to PHA/LPS in PBMC20 for IFN-γ, IL-17A and IL-10 and exacerbated PBMC response
to PHA/LPS in PBMC-10 for IL-4, IL-13 and IL-1β in comparison
with C (p≤0.05). IL-10 and IL-1β levels in B were positively correlated with C and with increasing amounts of PBMC-1, PBMC-10
and PBMC-20. All Pearson correlations were above 0.9453 (p ≤
0.0013).
Conclusions: The lipophilic tomato extract affects PBMCs
response to mitogens in a dose-dependent manner depending on
the cytokine assessed. PBMC of individuals who presented lower
IL-10 and IL-1β basal levels also showed lower levels after stimulation suggesting that this response is dependent on the level of these
cytokines prior to stimulation.
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The fruit of Olea europaea L. contains bioactive compounds
with health protecting activities that may involve microbiota modulation. We have analyzed the effects of Arbequina olives consumption on fecal microbiota in spontaneously hypertensive
(SHR) and in Wistar-Kyoto normotensive (WKY) rats. Treated
groups were administered a homogeneous suspension (10 mL/kg)
of the edible part of Arbequina table olives (3.85 g/kg; suspended
in water) at 14 weeks of age for 49 days. The composition of the
microbiome was analyzed by sequencing fecal 16S rRNA genes
using the Illumina MiSeq platform (1). At 14 weeks of age, α- and
β-diversity were similar in both strains, and no differences were
observed in the abundance of Firmicutes, Bacteroidetes and
Actinobacteria, nor in the Firmicutes-Bacteroidetes (F/B) ratio. At
21 weeks, bacterial diversity was unchanged in the control groups.
However, higher abundance of Firmicutes (p=0.011) and lower
abundance of Bacteroidetes were observed in SHR (p=0.003) compared to WKY rats, resulting in a higher F/B ratio (p=0.023).
Moreover, genus Phascolarctobacterium, Parabacteroides and
Prevotella were more abundant in WKY (p<0.05). The ingestion of
table olives reduced the F/B ratio in SHR, it stimulated the growth
of L. acidophilus, L. crispatus and B. choerinum (p<0.05) and
reduced the abundance of Anaerotruncus (p=0.012) in the treated
groups. In addition, the treatment promoted the growth of B. thermacidophilum and B. animalis (p<0.05) in SHR, while the abundance of Prevotella (p=0.007) decreased in WKY. In conclusion,
consumption of Arbequina table olives reduced the F/B ratio in
SHR and favored the growth of health-promoting bacteria.
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The aim of this study was to evaluate the changes produced in
the cecum microbiota in an animal model of chronic iron deficiency anemia. Four week-old male C57BL6/J mice (n=20), were
fed ad libitum a control diet or an iron-deficient diet (50 or 4 mg
of iron/kg chow, respectively) for 8 weeks. An automatic hematological counter was used to obtain red cell line analysis. Transferrin
levels were determined by Abbott ARCHITECT multi-analyte
autoanalyzer. The gut microbiota was analyzed in cecum samples
by qPCR for quantification of group-specific 16S rRNA genes.
Differences between groups were analyzed by independent samples T test, and variable associations by Pearson correlation. The
iron deficiency anemia (IDA) group showed higher levels of
Akkermansia muciniphila and Enterococcus spp. (p<0.01) compared to the control group, which were also negatively correlated
to red blood cells, hemoglobin, hematocrit and mean corpuscular
volume. In addition, the levels of Bacteroides, Blautia cocoidesEubacterium rectale and Clostridium cluster IV were lower in the
IDA-group (p<0.05) and positively correlated to the erythrocyte
indices above mentioned. In addition, transferrin levels were
higher in the IDA group and positively correlated to Akkermansia
muciniphila and Enterococus spp. (p<0.01) and negatively to
Clostridium cluster IV (p<0.05). Conclusion: The relationship
between erythrocyte levels and specific bacterial groups, as well as
the bacterial dysbiosis induced by iron deficiency suggests the need
of further follow-up assessments to evaluate the evolution of dysbiosis and to consider the therapies based on iron supplements (1).
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in Adolescents with Down syndrome. The UP&DOWN
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The objective of this study was to evaluate the relationships
between several inflammatory biomarkers (insulin, leptin, adiponectin, galactin-3, total proteins, interleukin-6 [IL-6], C-reactive
protein [CRP] and tumor necrosis factor [TNF-α] and lifestyle
determinants in a sample of adolescents with Down syndrome
(DS). Hundred and one DS adolescents (aged 10-20) were recruited
for the UP&DOWN Study. Sleep time, screen time, moderate-vigorous physical activity (MVPA) (measured by accelerometry),
adherence to the Mediterranean diet, height and waist were measured. Waist-to-height ratio (WHtR), as abdominal obesity index,
and (MVPA), according to Helena study cut-points criteria, were
calculated. Dichotomized variables: quality of the Mediterranean
diet (adequate ≥8 points1; inadequate <8 points), sleep time (adequate 8-10 hours/day2; inadequate <8 or >10 hours/day), screen
time (adequate <2 hours/day3; inadequate ≥2 hours/day), MVPA
(adequate ≥60 minutes/day4; inadequate <60 minutes/day) and
abdominal obesity (when WHtR ≥0.51 in boys and ≥0.50 in girls5;
or not). Student’s t test was performed. Higher insulin and total
proteins levels as well as a trend to be higher galactin-3 levels were
found in DS adolescents who did not sleep adequate time. Higher
levels of galactin-3 and total proteins levels were shown in adolescents who did not fit with MVPA guidelines. Insulin and leptin
levels were higher in adolescents with abdominal obesity. No associations were found in IL-6, CRP, TFN-α and adiponectin levels.
These results highlight that sleep time, MVPA and abdominal obesity are important factors to bear in mind when evaluating the
nutritional and hormonal status of adolescents with DS.
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glucose, total cholesterol and fractions (HDL-cholesterol and
LDL-cholesterol), and triglycerides in a sample of adolescents with
Down syndrome (DS). A group of 101 DS adolescents (aged 10-20)
was recruited for the UP&DOWN Study. Sleep time, screen time,
moderate-vigorous physical activity (MVPA) (measured by accelerometry), the adherence to the Mediterranean diet, height and
waist were measured. Both waist-to-height ratio (WHtR), as
abdominal obesity marker, and MVPA, using the Helena study cut
points criteria, were calculated. Dichotomized variables: quality of
Mediterranean diet (adequate ≥8 points1; inadequate <8points),
sleep time (adequate 8-10 hours/day2; inadequate <8 or >10 hours/
day), screen time (adequate <2 hours/day3; inadequate ≥2 hours/
day), MVPA (adequate ≥60 minutes/day4; inadequate <60 minutes/day) and abdominal obesity (when WHtR ≥0.51 in boys and
≥0.50 in girls5; or not). Student’s t test was used. None of the lifestyle determinants evaluated showed an influence on glucose and
HDL-cholesterol levels. However, triglyceride and total cholesterol levels tended to be higher among DS adolescents who
exceeded screen time recommendations. Moreover, these both
biomarkers together with LDL-cholesterol were shown higher
among those DS adolescents who do not fit MVPA guidelines.
Likewise, adolescents with abdominal obesity showed higher C3
and C4 component factors as well as triglycerides and total cholesterol levels. Therefore, the influence of physical activity and
abdominal obesity on these biochemical biomarkers should be
strongly highlighted in this population.
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Extra virgin olive oil (EVOO), a key component of the
Mediterranean diet, has health-promoting properties as a result of
its high content of polyphenols (1). However, little is known about
the effect of EVOO on the immune system and even less during
pregnancy and lactation periods. The objective of this study was to
assess the impact of EVOO supplementation on the rat immune
system during pregnancy and lactation. For that, the immunoglobulin (Ig) levels of different lymphoid tissues, plasma and breast
milk of dams supplemented orally with 10 mL/Kg of EVOO were
quantified by ELISA and Multiplex Bead Immunoassays. A refined
oil at the same dosage was used as control oil. No differences
between groups in the Ig profile were found before pregnancy. An
increase in IgG2b and IgG2c levels (subclasses associated to Th1
response) were observed in the plasma of animals receiving EVOO
at day 14. The pregnancy induced a decrease in the Th1/Th2 ratio
of plasmatic Ig that continued diminishing until the end of the lactation. None of the supplementations affected that pattern.
Although EVOO supplementation induced lower plasma levels of
IgA and IgM at the end of lactation compared to the control oil,
the animals from EVOO group had higher IgA in milk and in
mammary gland homogenates. Moreover, an increase in IgM levels in the mesenteric lymph nodes was also observed in EVOO
group. Overall, the supplementation with EVOO induced changes
in the Ig profile of dams by promoting higher levels at mucosal
sites.
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Effect of Moringa Oleifera Leaf on Intestinal
Microbiota Composition of Prediabetic Adult
Subjects
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The aim of this work was to assess whether the leaves of the
Moringa oleifera (MO) plant change the intestinal microbiota
composition during an intervention study performed in prediabetic adults. A double-blind placebo-controlled, parallel group
intervention was conducted. Sixty five prediabetic subjects aged
between 40 and 75 years finished the study and were included in
this analysis (55% females). Subjects under pharmacological treatment or suffering any serious disease were excluded. Participating
subject consumed 6 daily capsules of MO dry leaves powder (400
mg/unit) (MO group, N=31) or 6 placebo capsules (PLC group,
N=34) during 12 weeks. Results: No significant interaction
“treatment*time” was found for any of the nine representative bacterial groups or species analyzed using qPCR. No differences were
found between treatment groups neither before (T0) or after the
intervention (T12). Since a significant decrease was observed in
glycated hemoglobin (HbA1C) values in the MO group (T12:
5.79±0.37 % vs. T0: 5.88±0.31 %; T test, P=0.025) (1), we analyzed
the difference in basal bacterial group’s abundance between subject improving and not improving HbA1C during the intervention. In the MO group, significantly lower basal Bacteroides
abundance was found in subjects improving HbA1C during the
intervention (N=18) compared to subjects whose HbA1C levels
did not improve (N=13; P=0.058) (9.45±0.53 vs. 9.79±0.37 CFU
(Log)/g feces). However, In the PLC group no differences were
found in bacterial group’s abundances between subjects improving (N=13) and not improving (N=21) HbA1C. Conclusion:
Bacteroides abundance in basal microbiota might influence the
beneficial effect of MO on glycemic control.
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The aim of this work was to assess whether the leaves of the
Moringa oleifera (MO) plant change the plasma inflammatory
markers and adipokine concentrations during an intervention
study performed in prediabetic adults. A double-blind placebocontrolled, parallel group intervention was conducted(1). Sixty five
prediabetic subjects aged between 40 and 75 years finished the
study and were included in this analysis (55% females). Subjects
under pharmacological treatment or suffering any serious disease
were excluded. Participating subject consumed 6 daily capsules of
MO dry leaves powder (400 mg/unit) (MO group, N=31) or 6 placebo capsules (PLC group, N=34) during 12 weeks. Measures were
taken basally (W0), and after 6 (W6) and 12 weeks (W12). Results:
No significant interaction “treatment*time” was found for any of
the biomarkers, however, a significant “time” effect was found for
some of them (P<0.05). This was the case for TNF-alpha (PLC: W0
vs. W12, P=0.035; MO: W6 vs. W12, P=0.047) and adiponectin
(PLC: W0 vs. W12, P<0.001; MO: W0 vs. W12, P<0.001), both,
significantly decreasing. IL-6 decreased significantly in MO (W0
vs. W12, P=0.007) and showed only a decreasing trend in PLC (W0
vs. W12, P=0.090). Finally, leptin decreased only in the MO group
(W6 vs. W12, P=0.010) and IL-1b showed a trends to also decrease
in the MO group (W0 vs. W12, P=0.082). C-reactive protein and
MCP-1 did not change in either group during the intervention.
Conclusion: IL-6 and leptin improved significantly after a 12 week
intervention with MO in prediabetic subjects.
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Do Vegetable Extracts Promote the Growth
of Intestinal Bacteria?
Picón Gávez, A; Rodríguez, E; Vázquez, M
INIA - Department of Food Technology, Madrid, Spain

The aim of this work was to evaluate the ability of several
human intestinal bacteria from baby faeces (Lactobacillus and
Bifidobacterium strains belonging to different species) to grow in
the presence of polyphenol-rich vegetable extracts. Plant (artichoke, eggplant and moringa) as well as seaweed (Irish moss and
sea spaguetti) extracts were selected for their richness in polyphenols (1) and their potential anti-cholesterolemic properties. Lactic
acid bacteria, belonging to different species and subspecies, were
selected from the INIA bacterial culture collection for their origin
(faeces from healthy breast-fed babies) and their ability to withstand in vitro conditions simulating the passage through the gastrointestinal tract (2).
A new and simple method has been developed to screen and
compare the effects of vegetable extracts on the growth of the
strains. For each specific extract, agar media base plates were supplemented with the extract and aniline blue was added as a redox
indicator. Results shown that eggplant and artichoke extracts stimulated the growth of all LAB strains.
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The objective was to investigate the role of 2-hydroxy-(4-
methylseleno) butanoic acid (HMSeBA), an organic form of Se
used in animal nutrition, in supporting selenoprotein synthesis
and protecting against oxidative stress in macrophages. Inadequate
dietary Se compromises selenoprotein synthesis and is considered
a risk factor for several chronic diseases associated with oxidative
stress. In macrophages, glutathione peroxidase 1 (GPX1) is the
most abundant selenoprotein and catalyses the reduction of H2O2
and organic hydroperoxides. Selenoprotein P (SELENOP) is also
highly expressed in macrophages and, although the main function
is to deliver Se to the organism, a greater antioxidant activity has
been also reported for this selenoprotein (1). GPX1 and SELENOP
gene expression, GPX activity, SELENOP protein expression, as
well as the production of reactive oxygen species (ROS) were determined as previously described (2) in a model of Se-deprived macrophages (FBS removal, 24h) (3), further supplemented with
HMSeBA (12.5 and 625 μM, 72 h). The data indicate that in the
Se-deprived macrophages GPX1 and SELENOP gene expression
was reduced, being these results confirmed by a reduction in GPX
activity and SELENOP protein expression. Se-deprivation also
induced an increase in ROS production. Supplementation of these
cells with HMSeBA completely restored GPX1 and SELENOP
gene expression to the values obtained in the presence of FBS (the
main Se source in the culture). Moreover, the results show that in
H2O2-stimulated macrophages, HMSeBA supplementation protects against oxidative stress. In conclusion, HMSeBA supports
selenoprotein synthesis in macrophages and contributes to maintaining homeostasis by protecting against oxidative stress.
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Low-grade chronic inflammation is a key player in the pathophysiology of various chronic diseases, including cardiovascular
disease, diabetes and cancer [1], as well as for COVID-19 severity
[2-4]. This justifies the strong interest in finding strategies to alleviate inflammation and balancing immune system response.
Numerous studies explored the role of various dietary patterns in
relation to biomarkers of inflammation and immune response;
however, the overall evidence has not been summarized. We conducted a systematic review and meta-analysis of randomized controlled trials (RCTs) based on literature search in Pubmed, Medline
and Web of Science up to October 2020. Of initially identified
2.497 publications, 22 RCTs met the inclusion criteria [5-26].
Mean differences (MDs) in biomarkers of inflammatory status
were estimated for the Mediterranean diet, the Dietary Adherence
to Stop Hypertension (DASH) diet, and the vegetarian/vegan diet.
The Mediterranean diet showed the most prominent reductions of
immune-inflammatory biomarkers, including interleukin-6
(Mean difference (MD): -1.07 pg/ml [95% CI: -1.94, -0.20]; I2:
96%), interleukin-1b (MD: -0.46 pg/ml [95% CI: -0.66, -0.25]; I2:
0%) and C-reactive protein (MD: -1.00 mg/l [95% CI: -2.02, 0.01];
I2: 100%). For the remaining dietary patterns, no substantial differences between baseline and post-intervention measurements
were revealed. This meta-analysis highlights that following a
Mediterranean diet could represent a valid long-term approach for
sustaining immune balance and inflammation control in healthy
individuals. Large multifactorial RCTs investigating a larger variety of diets are warranted to allow direct comparison of the effects
in future research.
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Rheumatoid arthritis (RA) and systemic lupus erythematosus
(SLE) are autoimmune inflammatory diseases (1–4), where
unhealthy dietary patterns have been linked to exacerbation of
clinical symptoms and comorbidities development (4–7). The
excessive consumption of calories, simple carbohydrates, saturated fats, and sodium have been related to a worse prognosis,
whereas omega-3 and vitamin D are related to an anti-inflammatory status (4,5,8–10). The aim of this study was to compare the
dietary intake of patients with RA (n=71), SLE (n=71) versus
Healthy subjects (HS) (n=71) to identify consumption deficiencies
according to the dietary reference intake (DRI) established for
Mexican population. We found that RA and SLE patients consume
more carbohydrates and lipids (RA=54.70%, SLE=53.01% vs.
HS=45.25%), also they have less consume of vitamin D, (AR=3.22,
SLE=3.07 vs. HS=4.17 µg/day), vitamin E, (RA=0.83 , SLE=0.99 vs.
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HS=2.46 µg/day), selenium, (RA=74.39, SLE=69.15 vs. HS=88.68
µg/day) than HS. According to DRI, 44% of AR patients have an
excessive consume of calories and 52% of lipids vs. HS (p<0.01),
43% of SLE patients show a deficient consumption of calories, 41%
of protein*, 43% of lipids vs HS (p<0.01), and the HS presented
deficient intakes of micronutrients (vitamin D, E) according to the
DRI. Moreover, we found negative correlations between zinc
intake with C-reactive protein (r=-0.357, p<0.05), and selenium
intake with VSG (r=-0.390, p<0.05). In conclusion, nutrient intake
deficiencies are more frequent in patients with RA and SLE compared to HS, and micronutrients correlate with inflammatory
markers in autoimmunity.
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Parra-Rojas, I.3; Muñoz-Valle, J.4; de la Cruz Mosso, U.1
1Immunonutrition

and Nutrigenomics Group of Autoimmune
Diseases, University of Guadalajara, Mexico; 2Institute of
Nutrigenetics and Nutrigenomics, University of Guadalajara,
Mexico; 3Research Laboratory of Obesity and Diabetes, Faculty
of Chemical-Biological Sciences, University of Guerrero, Mexico;
4
Institute of Biomedical Sciences, University of Guerrero, Mexico

Vitamin D (calcidiol) deficiency in systemic lupus erythematosus (SLE) is more frequent than healthy subjects (HS); it has been
associated with SLE clinical disease activity and damage, with controversial findings. Although calcidiol is considered the best indicator of vitamin D serum status, its deficiency could not reflect the
serum status and conversion of its active metabolite, calcitriol.
This study was aimed to assess the association of calcidiol, calcitriol, and calcitriol/calcidiol ratio with clinical and renal disease
activity in SLE patients. A cross-sectional study was conducted in
228 SLE and HS Mexican-mestizo women; calcidiol and calcitriol
serum levels were evaluated by immunoassays. SLE patients
showed lower serum calcidiol (21.2 ng/mL) and higher calcitriol
(46.8 pg/mL) than HS (24.5 ng/mL and 38.1 pg/mL). SLE patients
with clinical and renal disease activity had higher frequency of calcidiol deficiency (48% and 52%, respectively) with a pattern of
higher calcitriol serum levels (48.4 pg/mL and 47 pg/mL, respectively) and higher calcidiol to calcitriol conversion rate (2.78 pg/
ng and 2.13 pg/ng respectively) than HS (1.46 pg/ng). In SLE, calcidiol was negatively correlated with calcitriol (r=-0.26; p=0.001)
and urine proteins (r=-0.39; p<0.01) while calcitriol was positively
correlated with blood lymphocytes (r=0.30; p<0.001), and negatively correlated with the glomerular filtration rate (r=-0.28;
p=0.001). High calcitriol levels were associated with risk to clinical
disease activity (OR=3.31; 95% CI= 1.27-8.73; p<0.01). In conclusion, a pattern of high calcitriol serum levels and a calcidiol to calcitriol conversion rate was observed in clinical and renal active SLE
patients with vitamin D deficiency.
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