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04.001 Skin wound healing properties of gold nanoparticles: A preliminary study. Ventura
ACSSB, Ferreira GK, Soley BS, Ferreira JCP, Otuki MF, Cabrini DA UFPR — Farmacologia

Introduction: Wound healing occurs in order to restore skin barrier. This process involves a
coordinated sequence of interactions and reactions between molecules and cells and it is
didactically divided into three phases: inflammation, proliferation and maturation. Gold
nanoparticles (AuNPs) have been researched in biomedical field because they are able to
reduce angiogenesis, inflammatory cells infiltration, cytokines and growth factors release. Since
anti-inflammatory properties and stimulation of keratinocytes proliferation may be useful during
the wound healing process, the aim of this study is to evaluate the influence of AuNPs on
inflammatory skin model, on keratinocytes viability and proliferation and on wound closure in
mice. Methods: 10 nm AuNPs were synthesized by Turkevich et al. method (1951) and
embedded in non-ionic cream at 0.1% for topical application or in saline at 2.5 mg/kg for i.p.
injection or v.0. gavage. Mice ear edema was induced with TPA followed by treatment with
AuNPs (i.p., v.0. or topical) or dexamethasone (as positive control, topical or v.0.). A digital
micrometer was used to measure ear thickness 6 and 24 h after TPA. Animals were
euthanatized and MPO activity was determined. In the excision experiment, a skin excision
using a 6 mm punch was performed with animals under deep anesthesia induced by ketamine
and xylazine. Once a day each wound was treated, measured and photographed. In vitro,
viability and proliferation of keratinocytes submitted to AuNPs (2.5, 10, 30 and 70 mg/L) were
analyzed using MTT assay. Data analysis was done using Image J software and Prism.
Results: Treatment with AuUNPs i.p. and topical caused an inhibition of ear edema at both time
point evaluations. At 6 h, AUNPs i.p. and topical inhibited 41.87+-0.012% and 43.14+-0.006% of
ear edema, respectively. At 24 h, the inhibition was 90.34+-0.003% and 76.88+-0.005%,
respectively. Oral treatment with AuUNPs did not interfere significantly in edema or in MPO
activity. Topical treatment, as well as i.p. injection, however, caused a decrease in the MPO
activity of 40.15+-0.006% and 25.27+-0.004%, respectively. In wound healing, no significant
difference was noted between groups treated with AuNPs i.p. or topical and control (vehicle)
until the 11" day after excision. From the 11" day on, the group treated with AuNPs i.p.
presented a faster closure, when compared to other groups. Considering MTT reaction,
keratinocytes treated with BFS 10% and post-treated with AUNPs at all concentrations exhibited
less viability and proliferation than control. At 70 mg/L, AuNPs reduced 88.84+-2.49% of
keratinocytes proliferation. Conclusion: Topical and i.p. administration of AUNPs may possess
anti-inflammatory properties, and could facilitate wound healing (i.p.), but probably acting on
mechanisms that not involve keratinocytes proliferation. However, further investigations are
needed in order to clear its effect in other skin cells and determine the security and efficacy of
AuNPs formulations for wound healing. References: Turkevich, J. et al. Disc Far Soc. 11, 55,
1951; Pivodova, V. et al. Nanobiomedicine 2, 1, 2015; Tsai, C. et al. Arthritis & Rheumatism
56(2), 544, 2007. This work was supported by CAPES. The experimental design was approved
by CEUA-Bio of UFPR, number 610.



04.002 Inosine antiproliferative effect on keratinocytes in culture. Silva CD*, Soley BS,
Pawloski PL*, Santos ARS?, Cabrini DA' *UFPR- Farmacologia, 2UFSC — Fisiologia

Introduction: Inosine is an endogenous purine that acts as extracellular signaling molecular
and its effects are associated with the action on adenosine receptors. It has been shown that
inosine has an important anti-inflammatory activity, being capable of reducing the levels of pro-
inflammatory cytokines (TNF-a, IFN-y and IL-1) and increase the expression of anti-
inflammatory cytokines (such as IL-10), as well as to reduce macrophages and neutrophils
influx. Our group has previous observed that topical application of inosine interfered in different
events in animal models of skin inflammation (de Oliveira et al., Purinergic Signalling, 2016,
submitted). Therefore, this study aimed to investigate the effect of inosine on keratinocytes.
Methods: Human keratinocytes HaCaT cell line were cultured in Dulbecco's Modified Eagle's
Medium (DMEM) containing fetal bovine serum 10% and 1% penicillin/streptomycin at 37 °C
with 5% CO, in a humidified atmosphere. After treatment with different concentrations of inosine
(0.1 to 30 mM) for 24 h, cell viability was assessed by MTT (3- (4, 5-dimethylthiazol-2-yl) -
2,5diphenyltetrazolium bromide) and neutral red assay. To evaluate the activity of inosine on
cell proliferation, MTT tests were carried out in 72 h and quantification of proliferating cell
nuclear antigen expression (PCNA) by immunohistochemistry were performed. Results: In both
viability methods, none of the tested inosine concentrations were able to cause significant
reduction in keratinocytes viability. However, in cell proliferation protocol, the concentrations of
3, 10 and 30 pM of inosine were able to significantly reduce this parameter by 33.2 £+ 4.1%; 67.6
+ 5.3% and 81.3 + 3.6%, respectively. Similarly, the presence of inosine 10 uM reduced PCNA
expression in 44.7 £ 7.5% when compared to the control group. Conclusion: These results
indicate that exogenous inosine acts directly on keratinocytes and it is promising for reducing
the keratinocytes proliferation, being interesting option for treatment of hyperproliferative skin
diseases, such as psoriasis. Thus, further investigation concerning the mechanism of action is
in progress. Acknowledgment: CNPq and CAPES.



04.003 Impaired cytokine release by bone marrow derived macrophages from diabetic
mice is related to high glucose environment. Ayala TS, Tessaro FHG, Bella LM, Martins JO
FCF-USP — Andlises Clinicas e Toxicolégicas

Introduction: Diabetic patients are more susceptible to infections, due mainly to a deficiency in
immune response. Hyperglycemia is one of the triggers to this event and a high glucose
environment may lead to modifications in macrophages response. Here we hypothesized if a
high glucose environment alters cytokine release by bone marrow derived macrophages
(BMM). Methods: To this purpose, we use BMM from diabetic (alloxan 60 mg/kg, i.v.) and no
diabetic (saline) male C57BL/6 mice (CEUA/FCF/USP — 488). The cells were maintained in 3
different glucose concentrations such as normal glucose (NG) (5,5 mM) and high glucose (HG)
(25 and 40 mM) and stimulated or not, by LPS (100 ng/mL) for 3, 6, 12, 24 and 48 hours. Cells
viability was measured by Trypan blue and toxicity of the treatments were evaluated by MTT
assay (24 hours). Cytokine released were measured by enzyme linked immune assay. Results:
After 6 and 12 hours, BMM from no diabetic mice produced more TNF-a and IL-10 compared to
diabetic BMM. Although, after 3, 12 and 24 hours, diabetic BMM produced more IL-6 compared
to BMM from healthy mice. In diabetic BMM a HG environment lead to minor amounts of TNF-a,
but higher levels of IL-6 compared to normal glucose medium. Still, HG increased IL-10
released both from healthy and diabetic BMM. Conclusion: Our findings demonstrate that
hyperglycemia and HG environment affects macrophages on cytokine release. Financial
support: FAPESP (2014/05214-1), CAPES and CNPq.



04.004 Insulin enhances LPS-induced cytokines and signaling pathways in bone marrow-
derived macrophages from diabetic mice. Tessaro FHG, Ayala TS, Bella LM, Nolasco EL,
Martins JO FCF-USP — Andlises Clinicas e Toxicolégicas

Introduction: Diabetic patients are more susceptible to infections, this event occur due to
impaired immune response. Insulin exerts a powerful effect in immune cells from diabetic mice.
We have hypothesized if insulin may act on cytokine release in diabetic macrophages
stimulated by lipopolysaccharide (LPS). We investigated the effect of insulin on the LPS-
induced production of tumor necrosis factor (TNF)-a, interleukin (IL)-6, on the expression of
p38, JNK, ERK 1/2 and Ak in diabetic bone marrow-derived macrophages (BMM). Methods: To
this purpose, BMM from male diabetic C57BL/6 mice (alloxan 60 mg/kg, i.v., CEUA/FCF/USP -
467) were stimulated by LPS (100 ng/mL) for 3, 6 and 12 hours. Cell viability was determined by
Trypan blue and toxicity of the treatments was evaluated by MTT assay (24 hours). Insulin (1
muU/mL) was added alone or simultaneously with LPS. Expression of phosphorylated p38, JNK,
ERK 1/2 and Akt were assessed by immunoblotting in cell lysate after 1 hour of treatments.
Pharmacological inhibitors of PI3-kinase, LY-294002 (10uM) and wortmannin (10 nM) were
added concomitant with the insulin and LPS. Results: Relative to Control, LPS induced a
significant increase release of cytokines (TNF-a and IL-6) and in the expression of p38, JNK,
ERK 1/2, and Akt. Compared to LPS, LPS-Insulin treatment increased these cytokines and in
the expression of p38, JNK, ERK 1/2 and Akt. Insulin treatment alone did not activated the
expression of p38, JNK, ERK 1/2 and Akt or released cytokines. PI3-kinase inhibition by
wortmannin decreased TNF-a release, and the inhibition by LY294002 decreased both TNF-a
and IL-6 after LPS-Insulin treatment. Conclusion: These results show that in BMM stimulated
by LPS, insulin enhanced TNF-a and IL-6 secretion through up-regulation of p38, JNK, ERK
and Akt, which suggest a key role of insulin in the macrophage immune response through PI3-
kinase pathways. Financial support: FAPESP (2014/05214-1), CAPES and CNPq.



04.005 Vitamin D modulates lipopolysaccharide-induced immune response in raw 267.4
macrophages. Bella LM', Quirino TC', Tessaro FHG, Nolasco EL', Ayala TS*, Azevedo CB?,
Martins JO* 'FCF-USP — Andlises Clinicas e Toxicoldgicas, “Unifesp

Introduction: Macrophages are key cells in infectious and inflammatory processes. The
magnitude of these phenomena can be regulated by modulation of cytokine release.
Immunomodulatory effect of vitamin D has been assigned by the activated form, as known as
calcitriol. However, the cholecalciferol, an inactive form of vitamin D, activity is not described as
an immunomodulatory agent. Thus, this study evaluated the effects of cholecalciferol in the
release of interleukin (IL) 1B, IL- 6, IL-10 and nitric oxide (NO) production in RAW 264.7
macrophages. Methods: Murine RAW 264.7 macrophages were cultured in hormone-free
medium (DMEM) supplemented with penicillin (40 U/mL) and streptomycin (50 pg/mL). Cells
(2x106) were plated in 12-well plates for 4h and 24 h at 37°C with 5% CO, atmosphere and
divided in four groups (n= 6, duplicate): control; LPS (100ng/mL); vitamin D (100nM/mL); LPS +
vitamin D (100nM/mL). IL 1f3, IL-6 and IL-10 were measured by ELISA; NO by Griess and cell
viability by MTT assay. Results: Cell viability not showed differences between the groups.
When compared IL-18, IL-6, IL-10 and NO released, there were no differences between cells
threated with cholecalciferol and control group after 4h and 24h. However, cells stimulated with
LPS released more IL 18, IL-6, IL-10 and NO than control group after 4h and 24h of stimulation.
Interestingly, cells stimulated with LPS and threated with cholecalciferol released less IL 1B, IL-
6 and NO than cells stimulated with LPS after 4h (IL13: 227.4+15.37 vs 170.4+37.11, p<0,01;
IL-6: 388.8+32.47 vs 313.9+14.39, p<0,001) and 24h (IL1B: 129.2+24.39 vs 65.52+15.79,
p<0,001; IL-6: 985.8+38.55 vs 814.5+53.58, p<0,001 and NO: 47.55+6.58 vs 28.67+3.69).
When compared IL-10 released, there were no differences between cells stimulated with LPS
and threated with cholecalciferol and cells stimulated with LPS after 4h and 24h. Conclusion:
These results suggest that cholecalciferol might modulate the release of IL 1j3, IL-6 and NO by
RAW 267.4 cell. Financial support: FAPESP (2010/02272-0 and 2014/05214-1); CNPq
(470523/2013-1) and CAPES.



04.006 Protective effect of gedunin on TLR-mediated inflammation by modulation of
inflammasome activation and cytokine production: evidence of a multitarget compound.
Borges PV!, Moret KH', Manjunathaiah RN? Costa TEM', Monteiro AP® Carneiro AB?,
Pacheco P', Temerozo JR?, Habib DCB® Henriques MG"®, Penido C° 'Farmanguinhos-
Fiocruz — Farmacologia Aplicada, *Osmania University — Pharmaceutical Chemistry, oc-
Fiocruz — Imunofarmacologia, *lOC-Fiocruz — Imunologia, >CDTS-Fiocruz

Introduction: Recognition of pathogen-associated molecular patterns (PAMPS) by pattern
recognition receptors (PRRs) by macrophages (Mg) results in the activation of different
signaling cascades, resulting in cytokine production and inflammasome activation. Previous
data from our group have demonstrated that the natural limonoid, gedunin, a known Hsp90
inhibitor, presents marked anti-inflammatory effects in vitro and in vivo (Borges et al., Mol
Pharmacol 88:949, 2015; Conte et al., Molecules 20(2):2636, 2015; Ferraris et al., Int
Immunopharmacol. 14:82, 2012). Here, we demonstrate the modulatory effect of gedunin on
TLR activation in vitro and in vivo. Methods and Results: Intraperitoneal (i.p.) pre- and post-
treatments of C57BL/6 mice with gedunin (0.5 mg/kg) impaired the pleural influx of mononuclear
cells, eosinophils and neutrophils, as well as the production of tumor necrosis factor (TNF)-q,
interleukin (IL)-6 and nitric oxide (NO), triggered by the intra-pleural (i.pl.) injection of
lipopolysaccharide (LPS, 250 ng/cavity). Accordingly, in vitro post-treatment of Mg with gedunin
(10 puM) also impaired LPS (50 ng/ml)-induced production of such mediators, as assessed by
ELISA. Gedunin diminished LPS-induced expression of the nucleotide-binding domain and
leucine-rich repeat protein-3 (NLRP3) on pleural leukocytes in vivo and in Mg in vitro, as
revealed by western blot (WB) and immunofluorescence. In line with these results, gedunin
inhibited LPS (1 pg/ml) plus ATP (2 mM)-induced caspase-1 activation in Mg (evaluated by
FAM-FLICA Caspase-1 Assay Kit) and impaired the production of the inflammasome-related
cytokine IL-1p in vitro and in vivo. We also demonstrate that gedunin effect is not restricted to
TLR4 signaling, since this compound suppressed TNF-a production by macrophages stimulated
with the TLR2 and TLR3 agonists, palmitoyl-3-Cys-Ser-(Lys)4 (PAM3, 1 pg/ml) or by
polyriboinosinic:polyribocytidylic acid (POLY I:C, 1 pg/ml) in vitro. In addition, gedunin treatment
triggered the generation of the anti-inflammatory factors IL-10 and heme oxigenase-1 (HO-1),
assessed by ELISA and WB, at resting conditions or upon TLR4, TLR3 and TLR2 stimulation.
Moreover, in silico modeling studies revealed that gedunin efficiently docked into caspase-1,
TLR2, TLR3 and to the component of TLR4 complex, myeloid differentiation protein-2 (MD-2).
Conclusion: Gedunin is a multitarget compound with anti-inflammatory properties, capable to
modulate TLR2, TLR3 and TLR4 signaling, by impairing inflammasome activation, production of
inflammatory mediators and leukocyte mobilization, as well as by triggering the production of
anti-inflammatory factors. Financial support: FIOCRUZ/CNPQ/CAPES/FAPERJ. This study
was approved by Committee on Ethical Use of Laboratory Animals of Oswaldo Cruz Foundation
(#LW-62/12).



04.007 Maresin-1 and its role as a hepatoprotective against diethylnitrosamine-induced
liver fibrosis in Sprague-Dawley Rats. Rodriguez MJ*, Dominguez KA', Donoso WK?, Zufiiga
Hernandez J!, Beltran OA! lUniversity of Talca — Medical Research, School of Medicine,
“University of Talca — Oral Pathology, School of odontology

Introduction: Maresin 1(MaR1) was recently reported to have protective properties in several
different animal models of acute inflammation by inhibiting inflammatory response. However, its
function in acute liver injury is still unknown'. MaR1 is a lipid derivative of the polyunsaturated
fatty acids omega-3 (EPA and DHA). In particular, DHA, which is significantly involved in
improving liver damage due to its anti-inflammatory and antioxidant role. MaR1 has shown an
effect on regeneration as well as a potent anti-inflammatory and pro-resolutive activity”®. Given
the health benefits of MaR1, the aim of this work is to study the hepatoprotective effect of MaR1
on the progression of diethylnitrosamine (DEN)-induced hepatic fibrosis in an animal model.
Methods: Sprague-Dawley rats were induced with hepatic fibrosis by DEN administration (70
mg/2 mL/kg) intraperitoneally (i.p) once a week for a period of 4 weeks. All the groups were
treated with MaR1 (70 ng/animal) or vehicle i.p (ethanol 0,025% in 0,9% NacCl) twice a week. At
the end of treatment blood samples were taken from the heart and liver tissue for biochemical
and histopathological analysis. Plasma levels of transaminases (AST and ALT) were
determined by specific kit (Valtek, S.A., Chile). The inflammatory response mediated by TNF-
alpha levels was determined by ELISA kit (Thermo, Meridian, Rb, USA). Fibers collagen
deposition was determined by Masson’s Trichrome stain®. Comparisons between groups were
performed by one-way ANOVA followed by Tukey’'s test, and p<0,05 was considered as
significant (GraphPad Prism versién 6.0, software GraphPad, San Diego, CA, EE.UU.).
Results: A decrease in transaminase levels (AST and ALT) was observed in the groups treated
with MaR1-DEN when compared with the fibrosis (DEN) group. Along with the above, it is
possible to observe a normalization of cytokine levels of TNF-alpha in the group MaR1-DEN
compared with the unprotected animals (DEN alone) and the control group (CC). The
histophatological analysis showed that the collagen fibers were located near the central vein in
the DEN group, where was observed an increased deposit of extracellular matrix. This situation
is reverted in the animals that received MaR1 with the DEN administration. Conclusion: This
study suggests that the administration of MaR1 will promote the resolution and stop progression
of liver fibrosis in a rat model. References: Li, R., Oxid Med Cell Longev., 2016, 2016.
’Serhan, C., J Periodontol., 79(8S), 1520, 2008. *Serhan, C., The FASEB Journal, 26(4), 1755-
1765 *Howat, WJ., Métodos , 70 (1), 12, 2014 Financial support: Financed by CONICYT-
PCHA / National Doctoral / 2015-21151622 Certificate of approval by the ethics committee
(CIECUAL), Ne° Folio: 2016-06-B



04.008 Maternal ObesitY Programs the OVA-induced Airway Inflammation in the male
offspring. E-Lacerda RR", Bordin S?, Antunes E*, Anhé GF' 'Unicamp — Farmacologia, “USP —
Fisiologia e Biofisica

Introduction: Asthma is respiratory disease hallmarked by intermittent airway obstruction
followed by an inflammatory phase (Verstraelen et al.,, 2008). Allergic asthma, the most
common type of asthma, can be triggered by exposure to a myriad of environmental antigens
such as air dust, pollens and food components. Multiple characteristics are likely to predispose
to asthma development, including those acquired during the fetal development and early post-
natal life (Camilo et al., 2010). It is noteworthy that recent large-scale epidemiological data
shows that maternal obesity has a positive correlation with asthma incidence in the progeny.
The aim of the present study is to determine if maternal obesity in mice programs the airway
inflammation in the male offspring. Methods: Female C57/B6Junib mice fed with a high fat diet
(HFD) or standard chow (SC) for 4 weeks before mating. These diets were kept throughout
mating (4 days), pregnancy and lactation. After weaning, the two groups of male offspring were
fed with SC ad libitum. By reaching 8 weeks of life, half of the male offspring was assigned to
sensitization with ovalbumin (OVA) while the other half was exposed to vehicle. Thereafter, all
mice received an acute challenge with OVA 24 hours prior sacrifice. Broncho alveolar lavage
(BAL) was collected for absolute and differential counting of leucocytes and interleukin 4 (IL-4),
interleukin 5 (IL-5), interleukin 10 (IL-10) and tumor necrosis factor alpha (TNF-0O0O
determination. Lungs were processed for eosinophil peroxidase (EPO) and myeloperoxidase
(MPO) activities. Serum was collected for immunoglobulin E (IgE) determination. Results: HFD
fed mothers had increased body and perigonadal fat pad weights and triglycerides, cholesterol
and glucose levels as compared to SC fed mothers (respectively 16, 85, 28, 33 and 25%).
These parameters were similar between male mice born to HFD and SC mothers. OVA-
sensitized mice born to HFD mothers had reduced total leucocytes and eosinophil counts in
BAL (respectively 52 and 98 % lower than OVA-sensitized mice born to SC mothers).
Accordingly, lung tissue from OVA-sensitized mice born to HFD mothers had reduced EPO and
MPO activity (respectively 71 and 28%). On the other hand, OVA-sensitized mice born to HFD
presented a trend towards increase in IL-4, IL-5, IL-10 and TNFO in BAL and increased
circulating IgE levels as compared to OVA-sensitized mice born to SC mothers (70%).
Conclusions: The high levels circulating IgE seen in mice born to HFD mothers suggest that
maternal obesity predisposes to increased Th2 immunity in the male offspring. In spite of this
adaptation, inflammatory response in the offspring born to HFD mothers had reduced eosinophil
mobilization to the respiratory tissue. Financial support: FAPESP Animal Research Ethical
Committee CEUA protocol number 3875-1. References: CAMILO, D. F. et al. Jornal de
Pediatria, v. 86, p. 6, 2010. VERHASSELT, V. et al. Nature medicine, v. 14, p. 170, 2008.



04.009 Anti-Inflammatory, analgesic and vasorelaxant activities of new pyrazole
derivative 5-[1-(4-fluorphenyl) -1H-pyrazol-4-yl]-2H-tetrazole. Oliveira LP!, Silva DPB,
Florentino IF*, Fajemiroye JO? Oliveira TS, Ghedini PC', Menegatti R®, Costa EA' 'UFG —
Farmacologia, 2UFG — Ciéncias Farmacéuticas, *UFG — Farmacia

Introduction: The inflammatory process is a natural physiological response towards the
removal of harmful agents and reparation of lesioned tissues. Pain, one of the classic signs of
inflammation, is considered as an adaptive mechanism of alert that triggers appropriate
protective responses to real or imminent injury. However, at a certain point both pain and
inflammation lose the purpose of alert and protection of the organism, and begin to influence
significantly the lifestyle of millions of people worldwide. Pyrazole compounds are known to
possess antipyretic, analgesic and anti-inflammatory effects. The molecular modifications or
synthesis of compounds vital to drug discovery with desirable pharmacological. This study
sought to evaluate the analgesic, anti-inflammatory, vasorelaxant effects and action
mechanisms of 5-[1-(4-fluorphenyl)-1H-pyrazol-4-yl]-2H-tetrazole — FPPT — a new pyrazole
derivative. Methods: Analgesic activity: Acetic acid-induced abdominal writhing, formalin-
induced pain, tail flick test; anti-inflammatory activity; carrageenan-induced paw edema,
carrageenan-induced pleurisy. The effects of FPPT on nitric oxide pathway, prostaglandin and
ion channels were investigated using isolated organ model. Results: In the acetic acid-induced
abdominal writhing test, treatments with FPPT (9, 18 and 36 mg/kg p.o.) reduced the abdominal
writhing. In the formalin test, FPPT 36 mg/kg reduced the licking time in both neurogenic and
inflammatory without showing antinociceptive effect in the tail-flick test. In addition, the
carrageenan-induced paw edema and cell migration in the carrageenan-induced pleurisy were
reduced by FPPT. It was observed that FPPT has vasorelaxant effect that was attenuated by L-
NAME, ODQ, TEA or GB. FPPT also blocked CaCl, induced contraction in a dose-dependent
manner. Conclusion: The compound showed anti-inflammatory, analgesic activity and
vasorelaxant effect that involve the NO/cGMP pathway and K+ channels. This results partially
explain peripheral analgesic activity of FPPT. . The experimental protocols were approved by
the Ethic Commission of UFG (N°137/2009, 017 and 020/2013).



04.010 Exogenous and endogenous hydrogen sulphide protects against histaminergic
and nonhistaminergic pruritus and inflammation in mice dorsal skin. Rodrigues LY,
Schmidt TP*, Florenzano J*, Cerqueira ARA!, Teixeira SA', Wood ME?, Whiteman M?, Muscara
MN?, Costa SKP' 'ICB-USP — Farmacologia, “University of Exeter

Introduction: Pruritus, similarly to pain, is a sensory modality acting as a body protective
mechanism. Despite anti-pruritic advances made with histamine antagonists and topical
glucocorticoids therapy, itch can be very often and intractable condition by these drugs (Leslie,
Handb Exp Pharmacol. 226:337, 2015), thus research focusing on pruriceptive mechanisms is
still required. The ‘gasomediator’ hydrogen sulfide (H,S) is involved in nociceptive mechanisms,
but its effect on pruriception is poorly known. The effect of slow-releasing H,S donor (GYY4137)
in histaminergic and nonhistaminergic-induced pruritus and associated inflammation in mouse
dorsal skin was tested. Methods: Experiments were performed in male BALB/c mice (25-30q)
or Wistar rats (180-200 g). Under isoflurane anesthesia, the mouse dorsal skin was shaved and
either compound 48/80 (C48/80; 3 ug/site), histamine (1 umol/site) or chloroquine (100 pg/site)
diluted in Tyrode was intradermally (i.d.) injected (0.05 ml) alone or in addition to increased
doses of GYY4137 (0.3-10 nmol/site) and the scratching behavior recorded, results were
analyzed as scratching bouts measured in 40 min (Costa, Vascular Pharmacology. 45, 209.
2006). Skin plasma protein extravasation and neutrophil influx was assessed by the
extravascular accumulation of i.v. injected **I-albumin and increased myeloperoxidase (MPO)
activity in the skin, respectively. The endogenous H,S role was assessed by the pretreatment of
animals (-60 min; i.p.) with the CSE or CBS inhibitor 3-cyanoalanine (BCA, 50 mg/kg) or
aminooxyacetic acid (AOAA, 20 mg/kg), respectively. High-performance liquid chromatography
coupled to tandem mass spectrometry (HPLC-MS/MS) was used to measure histamine release
from C48/80-induced rat mast cell degranulation in vitro. Data are as mean + SEM. Stats were
performed by ANOVA followed by Dunnett’s test. P<0.05 was taken as significant. Results:
C48/80, histamine or chloroquine significantly increased itching frequency compared to tyrode.
Histamine or chloroquine-induced pruritus was significantly inhibited by 72 + 7 % and 66 = 5 %,
respectively with GYY4137 co-injection (1 nmol/site; n=5-8), whereas the co-injection of
GYY4137 with C48/80 did not. GYY4137 (1-100 nmol/site; n=6-10) ameliorated C48/80-
induced plasma extravasation and decreased the MPO activity, but the inhibition of endogenous
H,S synthesis exacerbated C48/80-induced pruritus and MPO activity. HPLC-MS/MS assay
revealed that fast-releasing H,S donor (Na,S and Lawesson’s reagent), but not GYY4137,
significantly attenuated C48/80-induced histamine release from mast cell in vitro. Naive dorsal
skin constitutively produces H,S similarly to the concentration produced by the brain.
Conclusion: We provide the first evidences that H,S exerted protective effect against acute
pruritus mediated via histaminergic and nonhistaminergic pathways in murine dorsal skin, thus
making of H,S donors a potential alternative therapy to treat acute pruritus. Acknowledgments:
CNPq, CAPES and FAPESP for financial support: Experimental protocols - process number:
100/2013/CEUA



04.011 Anti-inflammatory effect of methyl gallate on experimental arthritis: Inhibition of
neutrophil recruitment, production of inflammatory mediators, and activation of
macrophages. Correa LB, Padua TA“?, Seito LN', Costa TEMM“? Andrade-Silva M?
Candéa ALP'?, Rosas EC'?, Henriques MG'“? 'Farmanguinhos-Fiocruz — Farmacologia
Aplicada, *CDTS-INCT-IDN

Introduction: Arthritis is joint inflammation that can cause edema, pain, and loss of function in
the joints. The most common types of arthritis are osteoarthritis, gout and rheumatoid arthritis
(RA) (Scott, Lancet 376:1094, 2010). The inflammatory process in RA results from the
dysregulation of proinflammatory cytokines together with the infiltration of the
polymorphonuclear and mononuclear leukocytes, highlight the crucial role of the immune
system in the pathogenesis of RA (Firestein, Nature. 423:356, 2003). Experimental models of
arthritis provide an important approach for evaluating potential anti-inflammatory molecules. In
this work we studied the effect of methyl gallate (MG) a prevalent phenolic acid in the plant
kingdom, that have remarkable biological effects, such as antioxidant (Whang, Exp. Mol. Med.
37:343, 2005), antitumor (Lee, Biochim. Biophys. Acta. 1830:4017, 2013), and antimicrobial
(Acharyya, J. Med. Microbiol. 64:901, 2015) activities. Although some indirect evidence
suggests anti-inflammatory activity for MG, there are no studies concerning in vivo effects of this
polyphenol. Herein, we have demonstrated that MG suppresses articular inflammation in the
experimental model of zymosan-induced arthritis (ZIA). Methods: Mice were pretreated with
MG (7 mg/kg 1 hour before the stimulus) and the anti-inflammatory effects were evaluated in
murine model of ZIA (500 pg/cavity). Edema formation, leukocytes accumulation and levels of
proinflammatory mediators were assessed after MG treatment. The direct effect of MG in
neutrophils chemotaxis and adhesion was evaluated by Boyden chamber assay and cell
adhesion assay, respectively. The effect of MG on the expression of COX-2 and iNOS in
macrophages J774A.1 stimulated with zymosan was measured by immunoblotting. Results:
Oral administration of MG (7 mg/kg) attenuates ZIA, reducing edema formation (6 h - 23%; 24 h
- 49%), leukocyte migration (mainly neutrophils: 6 h - 58%; 24 h - 70%), and the production of
inflammatory mediators (IL-1(, IL-6, TNF-a, CXCL-1, LTB, and PGE,). Pretreatment with MG
inhibited in vitro neutrophil chemotaxis elicited by CXCL-1, as well as the adhesion of these
cells to TNF-a-primed endothelial cells. MG also impaired zymosan-stimulated macrophages by
inhibiting IL-6 and NO production, COX-2 and iNOS expression, and intracellular calcium
mobilization. Conclusion: Our results showed that MG presents an anti-inflammatory effect in
experimental arthritis by targeting multiple cellular events such as the production of various
inflammatory mediators, as well as leukocyte activation and migration. Supported by: CNPQ,
FAPERJ, CAPES. All protocols were approved by Animal Ethics Committees from Oswaldo
Cruz Foundation (registered under the number CEUA LW-43/14).



04.012 Teriflunomide and methotrexate injected intrathecally inhibits LPS-induced knee-
joint arthritis in rats. Norées MM, Tonussi CR UFSC — Farmacologia

Introduction: Leflunomide and methotrexate are disease-modifying antirheumatic drugs
classically used systemically in the treatment of rheumatoid arthritis due to the inhibition of
proliferation of immune cells and cytokines in the joint cavity. Based on these potential inhibitory
effects on glial cells, our hypothesis is that the direct administration of these drugs in the spinal
cord can reduce the SNC potentiation of the peripheral inflammation. Material and Methods:
Female Wistar rats, weighing between 200 and 220 g, received intrathecal injections of drugs 2
hours before the articular injection of LPS (30 ng/ 50 pl; i.a.) in the knee joints previously
sensitized with carrageenan (300 pg/ 20 ul; i.a.). Inflammatory-induced incapacitation was
measured hourly by the paw elevation time (TEP; s) in 1-min period of observation, and edema
was evaluated by the articular diameter increase (DA; cm) taken just after each incapacitation
measurement. Five hous after LPS stimulus the synovial fluid was collected for the total
leukocyte counting (CT; cells/ mm3)(CEUA/UFSC approval number: PP00723). Results and
Discussion: Intrathecal administration of teriflunomide (active metabolite of leflunomide) (0.1
and 20 pg/ 10 pl) and methotrexate (25 g/ 10 pl) were able to reduce cell migration to the
synovial fluid, incapacitation and joint edema induced by LPS, unlike when given by
intraperitoneal route, suggesting that the interaction site for antiarthritic effects of drugs was
restricted to spinal cord microenvironment. Co-administration with uridine (10 ug) only reversed
the inhibitory effects produced by the lower dose of intrathecal teriflunomide, suggesting the
higher dose of the drug acted by a mechanism independent from inhibition of nucleotide
synthesis. Co-administration of intrathecal teriflunomide (0.1 ug) and bumetanide (60 ug), a
blocker NKCC1 cotransporter did not enhance the effects of teriflunomide, suggesting that
inhibition of dorsal root reflex and neurogenic inflammation are involved in spinal action of
teriflunomide. Intrathecal co-administration of teriflunomide (0,1 yg) and methotrexate (25 ug)
caused a summation of their inhibitory effects on inflammation. Conclusion: These data suggest
that direct intrathecal methotrexate and leflunomide administration could be a new strategy for
the management of rheumatoid arthritis, probably avoiding systemic side effects. Financial
Support: CAPES/CNPq.



04.013 Influence of estradiol on the mobilization of leukocytes and serum chemokines
release after intestinal ischemia and reperfusion in rats. Fantozzi ET!, Ricardo-da-Silva
FY?, Rodrigues-Garbin s, Vargaftig BB!, Oliveira-Filho RM*, Breithaupt-Faloppa AC? Tavares-
de-Lima W™ 'ICB-USP — Farmacologia, °FM-USP — Cirurgia

Introduction: Leukocyte mobilization is a hallmark of intestinal ischemia and reperfusion (i-IR)
that mediates local and remote organ inflammatory responses. Understanding the mechanisms
involving the traffic of leukocytes during i-IR may help to modulate the tissue injury induced by
this event. Sex hormones, notably estradiol, exert a protective role and render female resistant
to the repercussions of i-IR in comparison to males. However, the role of estradiol on the control
of leukocyte mobilization and consequent inflammatory response after i-IR is yet unclear. In the
present study, we investigated the involvement of this steroid on local and systemic effects of i-
IR in ovariectomized (OVx) female rats. Methods: The studies were performed in accordance to
IACUC from the ICB/USP. After 7 days of OVx, Wistar rats (60 days old) were submitted to 45
min occlusion of the superior mesenteric artery, followed by 2 h reperfusion. OVx-Sham i-IR rats
were used as controls (Sham). i-IR was also induced in a group of rats with intact ovaries.
Estradiol (280 mg/kg, s.c.) was given to OVx rats 24 h before induction of i-IR (IR+E). The index
(%) of mobilization (IM) of circulating leukocytes was determined quantifying the leukocytes
before and after i-IR (hematological analyzer). Neutrophil accumulation into the gut was
assessed by myeloperoxidase (MPO) activity assay and, the ability of neutrophil to migrate was
quantified by in vitro chemotaxis assay. Bone marrow cells (BMC) count was performed using
optical microscopy. Systemic mediators (MIP-2 and CINC-1) were quantified by Multiplex
ELISA. Comparisons between groups were made by one-way ANOVA followed by Tukey
posttest. Results: Ischemia and reperfusion significantly increased blood leukocytes number in
rats with intact ovaries (IM: 128.6%) in comparison to sham rats. i-IR did not significantly alter
blood leukocyte mobilization in i-IR OVx rats (59.7%) but estradiol treatment significantly
increased IM to 90.4%. Blood granulocytes and bone marrow cell count were increased after i-
IR in OVx rats in comparison to rats with intact ovaries but this increase was unaffected by
estradiol. In contrast, the hormone was able to reduce the increased levels of serum MIP-2 and
CINC-1 as well as the elevated MPO activity in the gut of i-IROVx. In vitro neutrophil migration
after i-IR was increased cells from OVx rats but not from OVx rats treated with estradiol.
Conclusion: Our data suggest that during i-IR, estradiol modulates the traffic of circulating
leukocytes, especially neutrophils, by a CINC-1 and MIP-2 dependent mechanism and can
modulate the MPO activity in gut. Financial Support: CNPq and Fapesp (2013/15291-0). Ethics
Committee 111/10/03



04.014 Role of estradiol on leukocyte mobilization and systemic chemokines after
intestinal ischemia reperfusion in male rats. Ricardo-da-Silva FY!, Fantozzi ET? Rodrigues-
Garbin S% Oliveira-Filho RM?, Vargaftiy BB?, Breithaupt-Faloppa AC', Tavares-de-Lima W?
'FM-USP - Cirurgia Cardiovascular e Patofisiologia da Circulagéo, %|CB-USP — Farmacologia

Introduction: Intestinal ischemia and reperfusion (i-IR) leads to intestinal injury where
neutrophils play a pivotal role. Data from literature indicate that trauma-induced neutrophil
activation is limited by estradiol. However, the cellular mechanisms underlying the protective
effects of estradiol on the intestinal injury remain to be clarified. In this study we focused on the
therapeutic effects of estradiol on the leukocyte mobilization and systemic chemokines release
after i-IR. Methods: The study was performed in accordance to IACUC of the Institute of
Biomedical Sciences, University of Sao Paulo. Anesthetized male rats (Wistar, 60 days old)
were submitted to superior mesenteric artery occlusion for 45min, followed by 2 h of
reperfusion. As controls were used Sham-operated animals (Sham i-IR). Estradiol (17-B) was
given (280 mg/kg, i.v.) 30 min after induction of i-IR (E30). Bone marrow cell (BMC) and white
blood cell (WBC) counts were assessed. Also, during i-IR in a group of rats the intestine was
placed in a plastic bag and intestinal fluids were collected in order to quantify the total and
differential leukocyte counts. CINC-1. MIP-1a and MIP-2 (Multiplex) were quantified in serum
samples. ICAM-1  expression was determined in the mesenteric vessels
(immunohistochemistry). Finally, neutrophils spontaneous migration were evaluated by in vitro
assay. Data were analyzed by comparisons between groups using a one-way ANOVA followed
by Bonferroni posttest (p< 0.05). Results: i-IR caused a reduction of BMC count while, estradiol
partially reverted the number of BMC count (Sham: 55.46 + 4.54; i-IR: 26.33 + 4.57; E30: 39.19
+ 2.04 x 10° cells/ml; n= 9-12). i-IR elevated the total WBC counts, notably granulocytes, that
was reduced by estradiol treatment (Sham: 12,492 + 904.3; i-IR: 17,362 + 1,005; E30: 14,382 +
384.2 cells/mm? n=9-12). The estradiol treatment was effective in reducing the increased
leukocyte counts in the intestinal fluid increased after i-IR (Sham: 2,710 + 0.27; i-IR: 4,689 +
0.57; E30: 2,729 + 0.3 cells x 10*/mL; n=9-10). i-IR increased systemic release of chemokines
that were decreased by estradiol treatment (CINC-1: Sham: 203.9 + 37.74; i-IR: 1,923 + 388.1;
E30: 361.8 + 57.85 pg/mL; MIP-1a: Sham: 16.55 + 1.3; i-IR: 159.3 + 36.38; E30: 56.22 + 8.35
pg/mL; MIP-2: Sham: <24.05; i-IR: 306.5 + 123.8; E30: 56.1 + 12.52 pg/mL; n=9-10). The
expression of ICAM-1 increased in i-IR (Sham: 0.067 £ 0.005; i-IR: 0.107 £ 0.008; E30: 0.107 +
0.006 pg/mL; n=4 with 2 sections per animal and 10 vessels per section). Neutrophil
spontaneous in vitro migration was increased after i-IR and estradiol treatment reversed it
(Sham: 9.2 + 2; i-IR: 34.4 + 7.2; E30: 4.2 £ 2.0 cells x 10%/mL; n=12). Conclusion: Our data
support that the gut leukocyte mobilization induced by i-IR is modulated by estradiol, likely
involving the systemic release of chemokines, which could contribute to neutrophils activation.
(Ethics committee n°® 111/10-03; FAPESP: 2013/15291-0).



04.015 Targeting the sphingosine pathway to resolution of inflammatory response
induced by LPS. Perez DA, Athayde RM, Reis AC, Secchim LR, Vago JP, Resende BM,
Teixeira MM, Sousa LP, Pinho V UFMG

Introduction: Sphingosine, an important sphingolipid derived from plasma membrane, plays a
fundamental role in many cellular processes including cell proliferation, angiogenesis,
senescence and apoptosis but its role to inflammation resolution remains unclear. Here, we
propose to evaluate the role of sphingosine pathway on neutrophil accumulation at pleural
cavity of LPS-challenged mice. Methods and Results: Mice received i.pl. administration of LPS
(250 ng/cavity) or PBS. LPS induced neutrophil recruitment that was increased at 4 h, peaked
at 8-24 h, and declined thereafter. The expression of sphingosine-1-phosphate receptors 1, 2
and 3 (S1PR1, S1PR2 and S1PR3) increase after 4h i.pl. LPS injection. Intraperitoneal
treatment with sphingosine pathway modulators such as the L-cycloserine, DL-threo-
Dihydrosphingosine (DTD), Cay 10444, FTY720, Cay 10621 and JTEO13 at 4 h after LPS
administration, decreased the number of neutrophil and increased the percentage of apoptotic
cells and phagocytosis of apoptotic cells (efferocytosis). In vitro, all drugs, also increase human
apoptotic neutrophil. Conclusion: We suggest that regulation of sphingosine pathway in vivo
may represent a pro-resolving strategy for the treatment of neutrophilic inflammation.



04.016 Lipoxin A4 prevents Malaria-induced Acute Respiratory Distress Syndrome by
neutrophil cytoskeletal remodeling impairment. Padua TA', Torres ND', Silva JD? Costa
MFS'3, Candéa AP', Rocco PRM? Souza MC, Henriques MG"*® 'Farmanguinhos-Fiocruz —
Farmacologia Aplicada, 2lBCCF-UFRJ — Investigacdo Pulmonar, *CDTS-INCT/IDN-Fiocruz

Introduction: Malaria-induced acute respiratory distress syndrome (M-ARDS) can be triggered
locally by parasites components or may be secondary of systemic inflammatory response.
Furthermore, it is well established that experimental malaria induced ARDS depends on
neutrophil infiltration. Lipoxin A4 (LXA,) is an anti-inflammatory eicosanoid, which effect in lung
tissue during pulmonary non-infectious ARDS has been described; however, it is not clear if
LXA, would exerts effects on inflammatory components involved in M-ARDS. Thus we
hypothesized that LXA,; could be regulating pulmonary and/or extrapulmonary inflammatory
response preventing M-ARDS. Methods: C57BI/6 mice were infected or not with 10° parasitized
red blood cell (P. berghei (Pb) ANKA) intraperitoneally, one hour before, the animals were
treated with LXA,; (0.5 pg/kg/day, 200ul). The treatment was given during 6 days and all
experiments were evaluated at the sixth day after the infection. Pulmonary edema was
measured by Evan’s blue extravasation to the tissues. For the pulmonary mechanical
evaluation, the mice were mechanically ventilated with a constant flow ventilator. Airflow and
tracheal pressure (Ptr) were measured. In an open chest preparation, Ptr reflects
transpulmonary pressure (PL). (AP1) and viscoelastic/inhomogeneous (AP2) pressures, as well
as static elastance (Est), were computed by the end-inflation occlusion method. IL-6, TNF-qa, IL-
10, CXCL1 and CCL2 were analyzed by ELISA in pulmonary tissue. Neutrophil isolated from
femurs were allowed to migrate in Boyden chamber or were stained with rhodamine-phalloidin
and analyzed by fluorescence microscopy. Results: Pre-treatment with LXA, prevents M-ARDS
related parameters as lung edema, lung mechanics impairment and myeloperoxidase activity in
pulmonary tissue. M-ARDS prevention by LXA, pre-treatment was accompanied by decrease in
numbers of circulating neutrophils. Therefore, analysis of bone marrow neutrophils revealed that
in vivo pre-treatment with LXA, did not affect neutrophil maturation, apoptosis or chemokine (C-
X-C motif) receptor 2 expression. However, bone marrow neutrophils recovered from LXA,-
treated mice were unable to migrate in vitro. The in vitro treatment with LXA, also impaired
neutrophils to migrate towards CXC ligand 1 and plasma recovered from P. berghei infected
mice. Furthermore, we observed that LXA, impaired neutrophil cytoskeleton remodeling by
inhibiting F-actin polarization. Conclusion: LXA, prevents malaria induced ARDS by regulating
neutrophil egress from bone marrow by a mechanism that involves impairment of cytoskeletal
remodeling. Financial support: Fiocruz, Faperj, CNPq, CAPES. The animal’s procedures were
approved by the Committee on Ethical Use of Laboratory Animals of FIOCRUZ (L052/12).



04.017 Inhibition of N-Type voltage-gated calcium channel by toxin from the spider
Phoneutria nigriventer as a new strategy to control the symptoms and signs of multiple
sclerosis. Silva RBM!, Gomez MV?, Campos MM* 'INTOX-PUCRS, 2IEP-UFMG

Introduction: Multiple sclerosis (MS) is an autoimmune demyelinating disorder of the central
nervous system, affecting 2.3 million people worldwide (Ransohoff, Nat Rev Neurol, 11, 134,
2015). The disease is orchestrated by infiltration of autoreactive T and B cells, as well as
macrophages, and high levels of pro-inflammatory cytokines (Rush, Nat Rev Neurol, 11, 379,
2015). Voltage-gated calcium channels (VGCCs) have been described as pivotal regulators of
immune cells and cytokine production (Zamponi, Nat Rev Drug Discov, 15, 19, 2016). We
investigated the effects of spinal administration of the N-type VGCC blocker Phalf, isolated
from the spider P. nigriventer, in a mouse model of multiple sclerosis. Methods: Experimental
autoimmune encephalomyelitis (EAE), a classical model of MS, was induced in Female
C57/BL6 mice, by s.c. injection of complete Freund’s adjuvant oil (200 UI), containing 200 pg
MOG3s.55 peptide and 500 pg M. tuberculosis extract H37Ra, into the flank. The animals also
received 300 ng of Pertussis toxin (i.p) on day 0 and day 2 post-immunization. The neurological
impairment was determined using a clinical scale, seven days post-immunization. Tactile and
thermal hypersensitivity were evaluated using von Frey filaments (0.4 g, 10 applications, right
hindpaw) and the hot-plate test (50 = 1 °C, 30 s cut-off), respectively, during 25 days. The
rotarod test was used to analyze motor coordination (at 16 rpm, maximum time of 60 s), and the
spatial memory was assessed using the object location task. Mice were rated on 8-point
neurological severity scale to measure the general neurological state. The animals were
euthanized at 25 days, and serum, spleen, brain and spinal cord were collected to evaluate pro-
and anti-inflammatory cytokines. Ziconotide, a classical N-type VGCC blocker, or Phalf (25-
100 pmol/site) were injected intrathecally (i.t.); fingolimod (0.3 mg/kg), the drug clinically used to
treat MS, was administered orally. Results: The nociceptive changes elicited by EAE induction
were markedly reversed by the Phalf toxin (47 £ 11%), and partially diminished by ziconotide
and fingolimod. Moreover, the i.t. administration of Phalf or the oral dosage of fingolimod
produced a marked decrease of clinical scores and neurological severity (47 = 6% and 55 +
11%; 32 + 4% and 52 + 8%, respectively), allied to an improvement of mouse locomotor activity
and spatial memory test. Ziconotide failed to display any improvement of these parameters. Of
note, Phalp significantly reduced the IFN-y, IL-17 and TNF production elicited by MOGg3s.ss,
whereas it induced a significant increase of the anti-inflammatory cytokine IL-10, in brain and
spinal cord. Discussion: Present data brings novel evidence indicating that pharmacological
modulation of N-type VGCC by the spider toxin Phalf3 greatly improves the symptomatic and
inflammatory responses in a mouse model of MS. This might represent a promising strategy for
managing MS in a near future. Financial support: CAPES, Edital 63, Toxinologia; CNPq,
PUCRS. Animal Ethics Committee approval: (CEUA-PUCRS, 14/00424).



04.018 Bosentan for the treatment of ulcerative colitis, it really works? Maria-Ferreira D',
Dallazen JL!, Gois MB? SantAna DMG? Rae GA® Baggio CH!, Werner MFP' 'UFPR-
Farmacologia, 2UEM - Biosciences and Pathophysiology, 3UFSC - Farmacologia

Introduction: Ulcerative colitis (UC) is an increasingly chronic disease that affects the colon
with unknown etiology. The conventional therapies for UC have been based on the use of
corticosteroids, aminosalicylates, immunomodulators, and antibiotics and despite the available
treatment options, most of these therapies have side effects or high cost, leading the search for
new alternative therapeutic strategies. Bosentan, a nonselective ETA/ETB receptor antagonist,
is primarily used for the treatment of patients with pulmonary hypertension (PAH), and previous
studies have demonstrated that this drug ameliorates colonic inflammation in TNBS colitis
model in rats. In addition, it has been already proposed that endothelin’s (ET-1, 2 and 3) are
involved in the pathogenesis of human inflammatory bowel disease (McCartney et al., Life
Sciences, v. 71, p. 1893-1904, 2002 and Claudino et al., Canadian Journal of Physiology and
Pharmacology, v. 88 (6), p. 661-7, 2010). Thus, in this study we aimed to investigate the
protective effects of Bosentan in the dextran sulfate sodium (DSS)-induced colitis in mice, a
widely used model of inflammatory bowel disease. Methods: Colitis was induced by
administration of DSS for 5 days followed by 2 days of water. The animals were orally treated
with vehicle (water, 1 mil/kg) or Bosentan (1, 3 and 10 mg/kg) daily. Colitis characteristics (body
weight change, presence of blood in feces and fecal consistency) were monitored daily. In the
day 8, the colons were collected and their length was measured. After, samples were
homogenized for indirect quantification of neutrophil infiltration (myeloperoxidase, MPO) in the
colon tissue. The colonic tissues were also used for histological evaluation. All protocols were
performed upon approval by the Committee of Animal Experimentation of the Federal University
of Parana (CEUA/BIO — UFPR, 928). Results and Discussion: The treatment with Bosentan
reduced the colitis score (day 8, 1 mg/kg: 42%; 3 mg/kg: 22% and 10 mg/kg: 47%), and
protected mice from weight loss (day 8, 1 mg/kg: 44%; 3 mg/kg: 39% and 10 mg/kg: 63%),
reducing the macroscopic damage when compared to the DSS group. Bosentan also prevented
the reduction of colon length (1 mg/kg: 8.4 + 0.5 cm and 10 mg/kg: 8.4 + 0.3 cm) when
compared to DSS group (DSS: 6.6 £ 0.2 cm) and reduced the MPO levels in 34% (3 mg/kg),
and 52% (10 mg/kg), when compared to the DSS group (9.2 + 0.6). However, although
Bosentan has significantly improved macroscopic scores and inflammatory parameters, we did
not observed histological changes in any parameter analyzed, including presence of goblet and
inflammatory cells, cell infiltration in the submucosa, ulceration, destruction of tissue
architecture, thickness and flatness of the mucosa and abscesses of the crypts. Conclusion:
Collectively, the present study demonstrates that the beneficial effect Bosentan in reducing the
severity of DSS-induced colitis should be regarded with caution, since the protection observed
appears to be mainly because of the reduction of the disease characteristics and inflammatory
cell infiltration without changing the histological parameters. Thus, further research is needed
concerning Bosentan as a treatment option in UC. Support: CNPq (484804/2012-0)



04.019 Hydroquinone exposure contributes to induction and aggravation of experimental
arthritis in rats. Heluany CS', Kupa LVK!, Viana MN? Fernandes CM?, Farsky SHP' 'FCF-
USP — Andlises Clinicas e Toxicoldgicas, 2IBu — Farmacologia

Introduction: Rheumatoid arthritis (RA) is a chronic autoimmune disease, which has been
associated to cigarette smoking, as a trigger factor in the development of RA or as a worsen
agent in pre-existing disease. However, the role of cigarette components on RA induction
remains unknown. Hydroquinone (HQ) is a phenolic compound found in high concentrations in
cigarette, as well as it is a benzene metabolite. Type Il collagen-induced arthritis (CIA) is widely
accepted as a valid RA animal model for mimicking human RA. Thus, we aimed to investigate
the role of HQ exposure on CIA development in Wistar rats and the involved mechanisms.
Methods: Animals were immunized s.c. at the tail base by using 200 uL of bovine type-II
collagen emulsified 1:1 with complete Freund's adjuvant (CFA). A booster injection of 100 pL
was administered 7 days later. Rats were exposed to saline or HQ vehicle (saline:ethanol, 20:1)
or HQ 25ppm. To evaluate the effects of HQ exposure (1 hour/day, using a nebulization
chamber) on CIA, animals were divided in 4 groups according to HQ exposure procedures: A-
35 consecutive days, which comprehended one week before collagen injection and 28 days of
disease development; B-first 14 days, one week before and 7 days after collagen injection; C-
only on the last 7 days of experimental period (28”‘-35th days); D-first 21 days, one week before
and 14 days after collagen injection. Animals of groups A, B and C were sacrified on day 35 and
from group D on day 22. Animals were submitted to clinical evaluation (score 0-4: 0=no arthritis;
1-2=weak arthritis, with inflamed digits; 3=medium arthritis, with more than 2 digits and an
inflamed footpad; 4=strong arthritis, with all inflamed digits and paws), hematological
parameters, histological analysis, quantification of cytokines levels, citrullinated proteins and
splenocytes proliferation. n= 4 animals per group. Results: Data obtained showed that in
groups A and C, HQ exposure elevated scores (3-4) of CIA when compared to HQ vehicle or
saline exposure (1-2), caused weight body loss, marked increase on leukocyte numbers into the
synovial fluid and neutrophils influx into the synovial membrane, pannus formation and
hyperplasia of synovial cells in the synovia. However, HQ exposure in groups A and C did not
alter the number of circulating cells and the production of citrullinated peptides in the serum and
in the bronchoalveolar lavage. In group B, HQ exposure induced score 2-3, enhanced pannus
formation and did not modify other parameters in comparison to saline or vehicle groups. In the
sensibilization phase (group D), HQ exposure caused pronounced reduction in the splenocytes
proliferation when compared to vehicle or saline exposures, and did not alter the production of
cytokines IL-6, IL-1f3 or TNF-a. Conclusion: Our data show that HQ exposure has a role on
CIA disease and that HQ may be a determinant component of cigarette on RA induction and
development. As HQ exposure caused more severe CIA when exposed during the entire and at
the end period of the disease, and it did not enhance the parameters of the sensibilization
phase, we suggest that HQ may act locally on the synovia. Further experiments are being
carried out to investigate this hypothesis. Supported by Cnpqg; FAPESP 2014/07328-4.
Protocol CEUA number 435.



04.020 Role of ACKR2 in experimental COPD induced by cigarette smoke inhalation.
Coutinho DS, Ferreira TPT?, Dias DF*, Arantes ACS', Arantes ACS*, Ciambarella BT*, Serra
MF!, Silva PMR', Locati M? Martins MA® Fiocruz — Inflamacéo, “Humanitas Clinical and
Research Center — University of Milan

Introduction: ACKR2 is an atypical chemokine receptor implicated in sequestering and
internalization of chemokines and resolution of inflammation. Remarkably, ACKR2 is highly
expressed on human alveolar macrophages of COPD, however, its role remains elusive. This
study assessed the impact of ACKR2 in a murine model of COPD triggered by cigarette smoke
(CS) inhalation. We hypothesized that ACKR2 has a protective role on crucial pathologic
changes in COPD mice. Methods: C57BI/6 mice were distributed mto 4 groups: (1) WT mice
exposed to amblent air (AA), (2) WT mice exposed to CS, (3) ACKR2" mice exposed to AA and
(4) ACKR2™" mice exposed to CS. Animals were exposed to 3 CS cycles every day, 4 cigarettes
per cycle for 12 weeks. Analysis were performed 24 h after the last exposure to CS. Results:
ACKR2" mice showed a significant increase in mean linear intercept (Lm) values both in AA
(31.6 £ 0.4 to 35.4 £ 0.7 ym) and CS conditions (41.8 + 0.5 to 44.5 + 0.4 pym). ACKR2" mice
also exhibited a substantial decrease in catalase levels following AA exposure (9.9 + 0.1 to 1.9
+ 0.1 U/mg ptn), suggesting the existence of a COPD predisposing phenotype. Following CS
exposure, lung MPO levels showed a 2-fold increased in ACKR2" mice compared to WT mlce
Finally, though the levels of IL-17, TNF-a and CCL3 were slightly higher in the lung of ACKR2™"

as compared to WT mice grown in ambient air, Ievels of these inflammatory mediators were
similarly increased in the lung of WT and ACKR2™" mice exposed to CS. Conclusion: These
findings suggest that the atypical chemokine receptor ACKR2 prevents the development of
pivotal COPD features, including chronic inflammation and emphysema. Financial support: UE
FP7- 2007-2013; HEALTH-F4-2011-281608. Animal Research Ethical Committee: L0-30/15



04.021 cAMP elevating agents induce resolution of acute inflammation dependent on
Annexin Al. Lima KM*, Negreiros-Lima GL', Caux TR', Vago JP!, Tavares LP?, Aribada RG,
Carmo AAF, Galvao I, Costa BRC', Soriani FM*, Perretti M*, Silva PMR?, Pinho V*, Solito E?,
Teixeira MM*, Sousa LP* 'UFMG, “Queen Mary University of London, *Fiocruz

Introduction: Annexin Al (AnxAl) is a glucocorticoid-regulated protein endowed with anti-
inflammatory and proresolving properties. We previously showed that Rolipram (ROL), a
phosphodiesterase-4 inhibitor, induces resolution of acute inflammation and AnxAl expression.
In this study, we investigated the ability of ROL and db-cAMP (cAMP mimetic) to modulate
AnxAl expression and evaluated whether AnxALl is involved in the pro-resolving ability of these
compounds. Methods: BALB/c mice were challenged with an intrapleural injection of LPS or
PBS and later received an injection of ROL (6 mg/kg/i.p.), db-cAMP (100pg/mousef/i.pl.) or
Dexamethasone (DEXA, 2 mg/kg/i.p.). A nonselective AnxAl receptor antagonist (BOC-1 -5
mg/kg/i.pl.) or a PKA inhibitor H89 (100ug/kg/i.pl.) were given before the drugs. The cells from
the pleural cavity were harvested after treatments and processed for total and differential
leukocyte counts, apoptosis and western blot analysis for AnxAl. In vitro studies were carried
out in PMA-differentiated THP-1 cells (a human monocytoid cell line), which were treated with
ROL and db-cAMP at different times and concentrations. To investigate whether the effect of
Rolipram was dependent of PKA pathway, we used two PKA inhibitors: H89 and Rp. Human
neutrophils were also treated with ROL e db-cAMP to analyze the ability of these drugs to
induce in vitro apoptosis. Results: The ROL and db-cAMP treatment shortened resolution
intervals, improved resolution indices and increased AnxAl expression. In vitro studies showed
that ROL or db-cAMP induced AnxAl expression and phosphorylation and this effect was
prevented by PKA inhibitors, suggesting the involvement of PKA on ROL-induced AnxAl
expression. Moreover, ROL and db-cAMP induced AnxAl-dependent neutrophil apoptosis in
vitro suggesting a functional involvement of the endogenous AnxAl. Akin to these in vitro
findings, H89 prevented ROL and db-cAMP-induced resolution of inflammation, and it was
associated with decreased levels of intact AnxAl. Interestingly, BOC1 also prevented ROL and
db-cAMP-induced resolution and the neutralization of AnxAl resulted in loss of the proresolving
effects of these agents. Conclusion: Our results showed that AnxAl is at least one of the
endogenous determinants mediating the pro-resolving properties of cAMP elevating agents.
Financial support: CNPq, FAPEMIG and CAPES. Research approval Animal Ethical
Committee: CETEA/UFMG, Protocol number 15/2011.



04.022 Potential pro-resolutive effects of rolipram on pathogenesis of chronic
nephropathy induced by doxorubicin. Costa WC*, Silva JD*, Barroso LV*, Campolina GH",
Reis AC!, Braz GGS!, Santos APB?, Pinho V! "UFMG — Morfologia

The chronic inflammation has been associated to an ineffective resolution of inflammation
response. Thus, the development of therapy based in induction or activation of inflammation
resolution program must be an innovative approaches to treatment of unresolved inflammation.
In this study, we have been investigating the effects of treatment with rolipram, a selective
PDE4 inhibitor with putative pro-resolutive actions, on pathogenesis of chronic nephropathy
induced by doxorubicin. The nephropathy was induced by single dose of doxorubicin (10mg/kg)
in the tail vein of Balb/c mice. All experimental animals injected with doxorubicin developed
nephropathy that was maximal at day 14 after injection. To verify the effects of rolipram,
doxorrubicin-injected mice were daily treated with rolipram (6.0 mg/kg) from day 7, when
histological changes and renal injury has already been established, to day 14 after exposure to
doxorrubicin. Control mice received vehicle dose (PBS+DMSO) at the same period that was
administered the treatment with rolipram. Treatment with rolipram induced recorery in serum
total protein and albumin and reduced weight loss and prostration of mice. In addition, rolipram
decreased glycoproteins accumulation in glomerulus and renal tubules and ameliorate
histophatological renal damage. Taken together, this preliminary study provides evidence that
rolipram may have pro-resolutive effects in established chronic inflammation during
nephropathy induced by doxorubicin. Financial Support: CAPES/FAPEMIG. Ethics Committee
UFMG: 263/2015



04.023 OQuabain inhibits neutrophil migration through downregulation of p38 MAPK
activation. Cavalcante-Silva LHA, Lima EA, Galvdo JGFM, Costa JOM, Freitas JAM,
Rodrigues-Mascarenhas S UFPB

Introduction: Ouabain, a Na’,K'-ATPase inhibitor, was first identified as an endogenous
substance (Hamlyn, JM; Proc Natl Acad Sci USA; 88:6259, 1991). Recently, ouabain was
shown to affect various immunological processes (Rodrigues-Mascarenhas, S; Ann NY Acad
Sci; 1153:153; 2009), including inflammation (Leite, JA; Mediators Inflamm; 2015:1; 2015), but
little is known about the mechanisms involved in its anti-inflammatory effect. Thus, the aim of
this work was to evaluate ouabain mechanism of action on neutrophil migration. Methods: In
this work, female Swiss albino mice (2 months old) were obtained from Thomas George animal
house of UFPB. Firstly, neutrophils obtained from mice peritoneum after thioglycolate broth 4%
challenge were submitted to in vitro transmigration assay. Chemotaxis was measured by
migration through a polycarbonate filter of 5 um pore size in 24-well transwell chambers. DMEM
containing 0.5% FCS plus N-Formyl-Met-Leu-Phe (fMLP) (100 nM), or medium alone as a
control for spontaneous migration, was added to the lower chambers. 1.5 x 10° cells were
added to the upper chambers in absence or presence of ouabain (1 nM, 10 nM, 100 nM, and 1
uM), and were incubated with 5% CO, atmosphere at 37 °C. After 4 h, migration was defined by
counting the cells that migrated to the lower chambers by optical microscopy. In order to
perform in vivo experiments, 0.56 mg/kg ouabain or phosphate buffered saline (PBS) was given
intraperitoneally (i.p.) for three consecutive days. Peritoneal inflammation was induced by
zymosan (2 mg/mL, 500 pL, i.p.) one hour after the last injection on day 3. The cells were
isolated 4h after challenge, counted by optical microscopy, and then submitted to intracellular
staining protocol of P-p38, and analyzed by flow cytometry. Statistical analysis was performed
using ANOVA one way followed by Turkey test. Results: fMLP stimulus increased neutrophil
migration around 70% (p < 0.01) when compared to spontaneous migration. On the other hand,
when neutrophils were treated with ouabain (1 nM, 10 nM, 100 nM, and 1 uM), and stimulated
with fMLP, it was observed a reduction of neutrophil migration by 55.4%, 49.1%, 60%, and
61.1% (p < 0.01), respectively, when compared to fMLP alone. Besides that, zymosan
challenge increased cell influx by 85% when compared to control group (PBS). When animals
were treated with ouabain, it was observed 47.5% cell migration reduction when compared to
zymosan group. It is noteworthy that ouabain treatment alone did not modulate peritoneum cell
number. Lastly, neutrophils recovered from zymosan presented 65% P-p38 levels increase
when compared to control group cells (p < 0.01); whereas neutrophils recovered from animals
treated with ouabain and challenge by zymosan presented 44.1% P-p38 levels reduction (p <
0.01). Also, ouabain treatment alone did not modulate P-p38 levels. Conclusion: Taken
together, these data support in vitro and in vivo ouabain inhibitory effect on neutrophil migration.
This effect could be related to P-p38 MAPK inhibition, a cell signaling protein involved in
neutrophil migration. Financial support: This work was supported by CNPq (grant n°
478536/2013-5). Ethical committee number 039/2015.



04.024 Coadjuvant action of Annexin Al on angiogenesis: potential application to
heterologous transplantation. Mimura KKO, Drewes CC, Lacerda JZ, Zanon CF, Greco R,
Ansari T, Gil CD, Greco KV, Oliani SM, Farsky SHP FCF-USP

Introduction: The anti-inflammatory protein annexin A1 (ANXA1) confers regulatory functions
on vascular development; however, its mechanisms of action and outcomes are still
controversial. Here we investigated the role of endogenous ANXA1 in vascular endothelial
growth factor-A (VEGF-A)-induced angiogenesis, and the effect of an ANXA1 mimetic (peptide
ANXA1l,,s) on endothelial cell functions and in vivo angiogenesis during heterologous
transplantation. Methods: Human umbilical vein endothelial cells (HUVEC) were treated with
ANXA1,.,6 (1-30uM) or with VEGF-A (50ng/mL) or with both simultaneously, and employed to
evaluate cell cycle, proliferation and adhesion molecules expression by flow cytometry;
adherence, migration and tube formation on matrigel; F-actin staining by confocal microscopy
and ultrastructural immunocytochemical to label ANXA1l. Wild-type (WT) or Annexin Al
knockout (AnxA1™) Balb-C mice were topically treated with ANXAL,.,¢ peptide (1 mg/kg;-10pL)]
and/or VEGF-A (10ng/10pL) to investigate the angiogenesis on the subcutaneous tissue by
intravital microscopy; and WT mice were treated with ANXAL,.,s peptide (100ug/mouse-day)
during a heterologous transplantation. Results: ANXA1,.,5 treatment enhanced cell proliferation,
migration and actin polymerization in HUVECs, similarly to those evoked by VEGF-A.
Differently, ANXAl,,s treatment impaired HUVEC adhesion to matrigel, and induced
tubulogenesis only when coapplied with VEGF-A. Angiogenesis in the dorsal subcutaneous
tissue of BALB/c mice (WT) was increased following treatment with ANXAL,.,s or VEGF-A,
nevertheless, basal or VEGF-A-stimulated angiogenesis was equivalent in WT and ANXA1 null
mice. From a therapeutic perspective, heterologous transplantation of skin scaffolds was
improved in mice treated with ANXA1l,.,s by inducing angiogenesis, cell influx into allograft
tissue and impaired and augmented expression of pro- and anti-inflammatory cytokines,
respectively. Conclusions: Collectively, our data indicate that VEGF-A-induced angiogenesis
occurs in the absence of AnxAl; nevertheless, ANXA1,.,4 therapy favours angiogenesis and
tissue regeneration after transplantation, providing evidence for a potential therapeutic
application. Financial Support: FAPESP grant 2014/07328-4 Ethics Committee in Animal
Experimentation of Sdo Paulo State University of Sdo José do Rio Preto (N°. 074/2013 and
065/2012).



04.025 Participation of 5-LO pathway in development of mouse model of acute graft-
versus-host disease: potential new therapeutic target for GVHD. Rezende BM', Bernardes
PT!, Athayde RM', Resende CB', Goncalves WA?, Perez DA', Esper L2, Cisalpino D?, Cunha
TM*, Castor MGM®, Machado FS? Teixeira MM?, Pinho V! 'ICB-UFMG — Morfologia, *ICB-
UFMG - Bioquimica e Imunologia, *|CB-UFMG - Microbiologia, *FMRP-USP — Farmacologia,
°|CB-UFMG — Farmacologia

Introduction: Graft-versus-host disease (GVHD) remains a major limitation for bone marrow
transplant. 5-LO is an enzyme associated with leukotriene B4 production (LTB4). LTB4 has
been associated with intestinal GVHD in humans, however its mechanism of action remain
unclear. Objective: We evaluated the participation of the 5-LO/LTB4 axis in GVHD
pathogenesis. Methods: GVHD was induced in B6D2F1 mice by transplant of 1x107 bone
marrow cells + 3x107 splenocytes from SV129 or of 5LO-/- leukocytes. After transplant,
intestinal 5-LO mMRNA expression was assessed by PCR. To evaluate the effect of
pharmacological inhibition of 5-LO, transplanted mice were treated with zileuton (30 mg/kg, 12
h/12 h) by gavage. The liver and intestine were subjected to histopathological analysis, ELISA,
NAG and flow cytometry. The levels of LTB4 were evaluated in the blood, liver and intestine by
enzymatic immune assay. To evaluate chimerism, the frequency of H2D+H2B+ cells (B6D2F1
cell marker) and H2D+ cells (C57BL/6 and SV129 cell marker) was assessed in the spleen and
bone marrow of all groups. 5-LO-/- leukocytes transplantation or zileuton treatment ameliorated
GVHD by reducing intestinal and liver injury and serum and hepatic LTB4 levels. These
improvements were associated with inhibition of macrophages and CD8+ cells and decreased
levels of cytokines and chemokines (IFN-y, TNF-a, IL17, IL12, CCL2, CCL3, CCL5). Transplant
of 5-LO-/- leukocytes or zileuton treatment also prolonged survival and reduced GVHD clinical
scores. Moreover, transplant of 5-LO-/- leukocytes or zileuton treatment did not interfere in the
incidence of chimerism. Conclusion: the 5-LO/LTB4 axis orchestrates GVHD development,
revealing a potential new pharmaceutical strategy for repositioning zileuton for the treatment of
GVHD in bone marrow-transplanted patients. Number of approval ethics committee
(CETEA/UFMG): 135/13. Financial support: CAPES, FAPEMIG e CNPq.



04.026 Translocator Protein 18 kDa (TSPO): A Promising Target for Meta-Inflammation.
Barioni ED*, Rocha GHO", Oliveira EM?*, Campa A', Farsky SHP' 'USP — Andlises Clinicas e
Toxicoldgicas, 2University of Cambridge — Cambridge — Institute of Metabolic Science

Introduction: Obesity is a chronic disease associated to low intensity chronic inflammation,
characterized by increased of macrophages influx, adipose cells necrosis and proinflammatory
adipokines secretion, such as TNF by adipose tissue inflamed. Translocator protein 18 kDa
(TSPO), previously known as the peripheral benzodiazepine receptor (PBR), is expressed in
many cell types and considered a new marker of inflammation. TSPO is expressed on
adipocytes and has been implicated in many important physiological functions, including
adipogenesis, glucose homeostasis, cholesterol transport and steroidogenesis, cellular
respiration and immunomodulation. However, effects of TSPO gene and protein expression
induced by diazepam, a central and peripheral benzodiazepine receptor agonist, on adipocytes
adipogenesis and inflammation is not established. Hence, we here first proposed to investigate
the TSPO expression on adipocytes in different conditions. Methods: TSPO gene expression
on the differentiation process of 3T3-L1 lineage was quantified by Real Time-PCR. The viability
of 3T3-L1 pre-adipocytes treated with diazepam (5, 10 and 20 uM), vehicle (DMSO 0,02%)
or/fand TNF (5 and 10 ng/mL) was quantified by flow cytometer. TSPO gene and protein
expression on the differentiation process of 3T3-L1 lineage treated with diazepam, vehicle
or/and TNF was quantified by Real Time-PCR and Western Blot, respectively, and 3T3-L1
triacylglycerol storage was quantified by Oil Red staining and free-glycerol colorimetric assay.
Results: Our results showed the positive regulation of TSPO complementary tapes on 3T3-L1
differentiation process. Furthermore, diazepam (5 and 10 pM) or TNF (10 ng/mL) treatment
increased and decreased TSPO gene and protein expression, respectively, and did not evoke
significantily changes in the viability of 3T3-L1 pre-adipocytes. Finally, 3T3-L1 triacylglycerol
storage was not modified by diazepam. Conclusion: Our data show that TSPO is expressed on
3T3-L1 cells during the differentiation process, and it is modulated by diazepam, a TSPO
agonist, and by TNF. Further studies are being carried out to investigate the role of TSPO
activation by different agonist on adipogenesis and meta-inflammation process. Supported by
FAPESP (2013/11027-7; 2014/07328-4).



04.027 Antagonism of TRPC4/TRPC5 channels increases the severity and mortality of
sepsis in mice. Pereira DMS', Mendes SJF!, Castro Jr JAA!, Aubdool AA® Alawi KM?
Thakore P? Grisotto MAG!, Brain S? Fernandes ES'? 'Ceuma, %King's College -
Cardiovascular Division

Introduction: Transient receptor potential channels are non-selective Ca*? channels expressed
on neuronal and non-neuronal cells, known to play a plethora of roles including in inflammation.
TRP Vanilloid 1 (TRPV1) and Ankyrin 1 (TRPAL) are oxidative stress sensors and modulate the
systemic inflammatory response (SIRS) to lipopolyssacharide (LPS) as their activation is linked
to a protective state in this syndrome (Fernandes et al., J Immunol, 188:5741, 2012; Mendes et
al., Int Immunopharmacol, 34:60, 2015). The TRP Canonical 5 (TRPC5) channel was recently
suggested as an oxidative stress sensor (Takahashi and Mori, Front Pharmacol, 2:58; 2011),
however, little is known of its role in sepsis. Interestingly, TRPC5 can be expressed as
homodimers and heterodimers with other TRPC channels such as TRPC4. Here, we evaluated
the effects of a selective TRPC4/TRPC5 antagonist in a mouse model of SIRS caused by LPS.
Methods: Male and female C57BL/6 mice (3-months old) were subcutaneously treated with
either vehicle (3% DMSO in saline) or the selective TRPC4/TRPC5 antagonist ML204 (1 mg/kg)
twice daily for 5 days. SIRS was then induced by LPS (11.25 million EU/kg, E. coli serotype
0111:B4). Vehicle (PBS)-treated animals were used as controls. Temperature changes were
measured 5 days following ML204 treatment and over 72h after LPS injection, and were
compared with baseline recordings. Disease severity and survival rate were evaluated over 72h
following LPS injection. For evaluation of severity, a score was attributed to each of the
following parameters as previously described by Mendes et al. (2015): grooming behaviour (1-
normal grooming, 2-reduced grooming, 3- no grooming), mobility (1-normal mobility, 2-partial
impairment, 3-poor mobility, 4-no mobility), piloerection (1- absence, 2- presence) and whipping
eyes (1- absence, 2- presence). The summation of the scores attributed to each of the
parameters for each animal was taken as severity score index. For comparison, baseline scores
were taken for all groups of mice. Additionally, peritoneal lavage cytokine (IL-18, TNFa and IL-6)
levels were determined by cytometric bead array, in samples collected 24h after LPS-injection.
Results: TRPC4/TRPC5 blockade worsened sepsis severity and induced mortality in 15% of
the mice. Also, ML204-treated mice with sepsis (24h) exhibited increased hypothermia (3°C
lower) and reduced levels of peritoneal IL-6 (95%) in comparison with vehicle controls.
Conclusion: Collectively, our data show that TRPC4/TRPC5 channels may play a protective
role in sepsis by regulating IL-6 production and thus, influencing temperature regulation,
survival and sepsis severity in LPS-injected mice. This is a novel study and thus, other
pathways may be involved in TRPC4/TRPCS protection to sepsis and this remains to be
investigated. Financial support: FAPEMA, CNPq and CAPES All procedures were approved
by the Ethics Committee of UNICEUMA (protocol number 108/14) and carried out in accordance
with the Brazilian Society for Animal Welfare.



04.028 Bacterial thioredoxin effects on cytokine production are exacerbated in TRPC5 KO
mice with LPS-induced sepsis. Mendes SJF', Pereira DMS", Silva BLR", Aubdool AA?, Alawi
K?, Thakore P?, Grisotto MAG?, Brain SD?, Fernandes ES™? *Ceuma, %King's College London —
Cardiovascular Division

Introduction: Sepsis is a potentially fatal condition and affects thousands of people annually
(Rittirsch et al., 2007). Oxidative stress plays a key role in sepsis, regulating the production of
inflammatory mediators, phagocytosis and lysis of the pathogen (Victor et al., 2004; 2005).
Thioredoxin (TRX) is a highly conserved protein across species, being produced by all forms of
life, from bacteria to humans (Lee et al., 2012). However, despite of having been identified
decades ago, its role in sepsis remains unclear. TRX can be reduced during inflammation and
in its reduced form, it was shown to activate the Transient Receptor Potential Canonical 5
(TRPC5) channel, a nonselective Ca*? channel found to be expressed on non-neuronal cells
(Sossey-Alaoui et al., 1999). Herein, we evaluated the effects of E. coli-derived TRX in a mouse
model of lipolyssacharide (LPS)-induced sepsis in TRPC5 WT and knockout (TRPC5 KO) mice.
Methods: Male 129Si/SvimJ WT and TRPC5 KO mice (3-months old) received either vehicle
(PBS; 10 ml/kg) or bacterial TRX (20 ug/200 pl) subcutaneously, twice daily for 3 days and then
received an intraperitoneal injection of LPS (11.25 million EU/kg, E. coli, serotype 111:B4).
Vehicle-treated mice were used as controls. Mice were culled 18h following LPS-injection and
the peritoneal lavage was collected for analysis. Total and differential cell were evaluated by
microscopy and cytokine levels were quantified by using an MSD multiplex array. Results: No
differences were observed in total peritoneal cell counts when comparing vehicle- and LPS-
injected mice of both genotypes. However, TRX treatment caused reduction in the number of
total and mononuclear peritoneal cells in LPS-treated WT mice (36%). On the hand, TRX
evoked a 2.3-fold increase in the number of total and mononuclear peritoneal cells in TRPC5
KO animals when compared with their LPS-injected controls. LPS-injection increased the
peritoneal levels of TNFa and IL-6 in both WT (1.8- and 7.2-fold increase, respectively) and
TRPC5 KO mice (1.6- and 3.7-fold increase, respectively). IL-18 was also augmented in WT
(5.4-fold increase) but not in TRPC5 KO samples. Whilst treatment with bacterial TRX did not
affect cytokine production in WT mice with SIRS, this protein further enhanced the peritoneal
levels of TNFa (1.2-fold increase), IL-1B (2.1-fold increase) and IL-6 (2.7-fold increase) in
TRPC5 KO-injected mice. Conclusion: Collectively, our data show that in the absence of
TRPCS5, bacterial TRX induces an exacerbated pro-inflammatory response in septic mice;
suggesting this receptor may play a protective role in this syndrome. Financial support: This
research was funded by FAPEMA, CNPq and CAPES. All procedures were conducted in
accordance with the UK HO Animals (Scientific Procedures) Act of 1986 and local King's
College London ethics approval (HOLC 1417F8A77). Lee, S, Kim. Antioxid Redox Signal. Vol 1:
4322; 2012. Rittirsch. J Leukoc Biol, Vol 81: 137; 2007 Sossey-Alaoui, K. Genomics Vol 60:
330; 1999 Victor, VM, Rocha. Int Immunopharmacol. Vol 4: 327; 2004.



04.029 Anti- inflammatory activity of serotonin amide in the coffee beans. Amorim JL',
Moreira IGS?, Rezende CM?, Fernandes PD' 'UFRJ — Farmacologia, 2UFRJ — Quimica

Introduction: Coffee is among the most popular drinks in the world and the serotonin amide N-
behenoil-5-hidroxitriptamide (C22-5HT) is present in the surface wax of coffee beans. The
simple amides of fatty acids have indicated anti-inflammatory effect, specifically serotonin
amides, which have been shown anti-inflammatory activity by inhibiting the expression of
caspases. Thus, the aim of this work was to evaluate the anti-inflammatory effect of C22-5HT in
the model of formalin-induced paw licking, carrageenan-induced inflammation into the
subcutaneous air pouch (SAP), production of reactive oxygen species (ROS) by PMA-
stimulated leukocytes and MTT cell viability assay. Methods: C22-5HT present in the Arabica
coffee beans (Coffea arabica L., Rubiaceae) was synthesized by the group of Professor Claudia
Rezende, UFRJ. Female Webster mice received oral administration of C22-5HT (0.1,1,3 or 10
mg/kg) and evaluated (20-25g; n=6-8) in models of formalin-induced paw licking and leukocyte
migration induced by carrageenan into de subcutaneous air pouch (SAP). Mice received oral
administration of morphine, acetylsalicylic acid (ASA) or C22-5HT (0.1,1,3 or 10 mg/kg) 1lh
before injection of 20 uL of formalin (2.5% v/v) into the dorsal surface of the left hind paw. The
time that the animal spent licking the injected paw was immediately recorded. The second
model used was carrageenan injection into the SAP. After 24h mice were euthanized and the
exsudate from SAP were collected for measurements of cell count, protein, nitric oxide (NO),
and cytokines. For the evaluation of ROS, leukocytes from the SAP were collected and
incubated with C22-5HT (0.1,1 or 3 uM) for 1 hour. After, the cells were treated and incubated
with 10 nM PMA and 2 mM DCF-DA. The fluorescence was captured in the FL-1 channel flow
cytometer and was expressed as DCF-DA fluorescence. For the evaluation cell viability RAW
264.7 mouse macrophages were incubated with C22-5HT (0.1,1 or 3 uM) for 3, 24 or 48 hours.
Statistical significance between groups was determined by ANOVA followed by Bonferroni’s
test (*p<0.05). Results: C22-5HT showed significant anti-inflammatory activity with reduction on
cell mi%ration (vehicle 60.8 * 8.3x10°ells/mL versus 61.12 + 9.5x10°cells/mL, 31.16 =+
8.6*x10°%ells/mL, 39.8 + 7.7*x10°ells/mL, and 29.6 + 8.7* xloecells/mL) and protein
extravasated (vehicle=264.3 + 43.4ug/mL versus 204.4 + 42.3ug/mL, 86.6 + 16.7*ug/mL, 143.1
+ 31.6*ug/mL, and 100.6 + 28.5*ug/mL) with the doses of 0.1,1,3, and 10 mg/kg. It was also
observed reduction in levels of NO produced in all doses tested (vehicle=141.2 + 31.8uM versus
66.7 £ 17.3*uM, 63.1 + 16.1*uM, 56.2 = 16.5*uM and 50.1 = 17.8*uM) and in cytokines levels:
INF-y (vehicle=122.4 * 38.6pg/mL versus 87.7 * 18.8pg/mL, 82.1 + 16.2pg/mL, 204 =*
7.3*pg/mL, 38 * 14.8*pg/mL) and TNF-a (vehicle=205.9 + 31.2pg/mL versus 163.3 +
30.9pg/mL, 86.1 + 28.6*pg/mL, 48.8 + 18.6*pg/mL, 9.4 = 3.8*pg/mL). C22-5HT significantly
reduced the production of ROS by PMA-stimulated leukocytes in all concentrations tested
(vehicle=197,237.4 + 8,738 DCF-DA fluorescence versus 87,951.6 + 11,564*DCF-DA
fluorescence, 98,852.1 + 10,391.2* DCF-DA fluorescence, 77,932.3 + 6,324.1*DCF-DA
fluorescence) and did not reduce the cell viability of RAW 264.7 macrophages. Conclusion:
Initial results demonstrate that C22-5HT produces anti-inflammatory effect, by reducing cell
migration, protein extravasation, NO, cytokines production and ROS reduction. The
mechanism(s) by which the C22-5HT produces this effect are still under investigation. Financial
support: CNPqg and FAPERJ. Number of the Committee: DFBCICB015-04/16.



04.030 Evaluation of anti-inflammatory effect of Tibouchina granulosa leaves. Sobrinho
AP! Ferreira LLC? Fernandes PD' 'UFRJ — Farmacologia e Quimica Medicinal, VB —
Fitoterapicos

Introduction: Tibouchina granulosa (Tg) is an ornamental plant popularly named quaresmeira.
Personal observation suggests that the aqueous extract (AE) of the leaves given orally has an
anti-inflammatory effect in rodents. Our aim was to evaluate the anti-inflammatory effects of AE
of the leaves in animal models. Methods: Tg leaves were collected in Cachoeiras de
Macacu/RJ.A voucher specimen is deposited in the herbarium of IB/UFRJ and received the
number 37.931. Infusions were prepared, lyophilized and stored at -20°C until use. Mice female
30-35 g, n=10-15 were used. The experimental model used was carrageenan-induced
inflammation into the subcutaneous air pouch (SAP). Animals received 1, 3, 10, 30 or 100
mg/kg, orally 60 minutes before carrageenan injection into the pouch. Mice were euthanized 24
h later and the exudate was collected for measurements of protein, nitric oxide (NO) and
cytokines. For the evaluation of reactive oxygen species production (ROS), leukocytes from the
SAP were collected and incubated with 1, 10, 30 ug/ml of Tg for 1h. After the cells were treated
and incubated with 10 nM phorbol myristate acetate (PMA) and 2'-7'diclorodihidrofluoescein
diacetate- DCF-DA. The emitted fluorescence was captured in the FL-1channel flow cytometer
and were expressed as DCF-DA fluorescence. Protocol for use of animal’'s # DFBCICB015-
04/16. Statistical significance between groups were determined by ANOVA followed by
Newman-Keuls (*p<0.05) Results: Reduction in leukocytes migration in SAP model
(carrageenan group=64,8 =+ 10,7x1060ells/pL control without carrageenan 22,1 =
3,9x1060ells/pL) In animals pretreated orally and receiving injection of carrageenan into cavity:
32,6 + 14,4x10%cells/uL,32,8 + 150x10%cells/uL, 24,6 =+ 55x10%cells/ul 32,1 +
9,4x10%cells/uL,34,7 + 14,0x10%cells/uL 1,10,30 and 100 mg/kg, respectively. Protein
measurement: carrageenan group=233,3 + 74,0u/mL control without carrageenan 42,7 +
23,3uL,149,4 + 138,8uL, 221,2 + 117,2uL,157,1 + 65,6*uL, 127,6 + 35,0*uL,102,4 + 55,9*uL.
NO measurements: carrageenan group=226,9 + 85,5u/M control without carrageenan 12,1 +
4,54/M,78,0 + 27,8*u/M,81,4 + 18,2*u/M, 65,8 + 33.6* WM,53,4 + 27,25*u/M e 47,2 + 37,2* W/M.
Cytokines in treated groups - TNF-a: carrageenan group=260 * 64,4pg/mL control without
carrageenan= 16,3 + 8,6pg/mL,146,5 + 110,92*pg/mL, 242,6 *+ 68,86pg/mL, 230,1 + 75,9
pg/mL, 170,7 + 55,1*pg/mL, 182,0 £ 51,0*pg/mL) and IL-10 (carrageenan group=41,0 +
4,5pg/mL control without carrageenan 15,6 + 3,6pg/mL,34,8 + 25,6pg/mL,22,5 + 8,2*pg/mL,
23,5 + 18,2*pg/mL,25,4 + 14,3* pg/m/L, 54,6 + 28,8 pg/mL). ROS production in leukocytes
stimulated by PMA: PMA-stimulated=65611 * 15340DCF-DA fluorescence
unstimulated=359451 + 66513DCF-DA fluorescence, 60618 + 23528*DCF-DA fluorescence,
36516 * 13259*DCF-DA fluorescence and 79371 + 37905*DCF-DA fluorescence) at
concentrations 1, 10 and 30 pg/mL. Conclusion: The results indicate that Tg has anti-
inflammatory effect as reduced cell migration, protein extravasation and the production of TNF-a
and IL-10 cytokines. Evidenced reduction of ROS production, which is an indicator of
intracellular amplification inflammatory response. Financial support: CNPq, FAPERJ, IVB.
Technical support: Alan Minho.



04.031 Gedunin modulates LPS-induced astrocyte activation. Costa TEMM™?, Seito LN’
Henriques MG'?®, Penido C“? 'Farmanguinhos-Fiocruz — Farmacologia Aplicada, CDTS-
INCT-Fiocruz, *INCT-IDN

Introduction: Neuroinflammation is a protective response of the central nervous system (CNS)
against infectious insults or injury (Zhang et al, 2015). Astrocytes are key cells involved in
neuroinflammation, through the secretion of pro-inflammatory cytokines, growth factors and
purines (Be Haim et al, 2015). However, exacerbated activation of astrocytes can be
detrimental to the host (Buffo et al, 2010). Gedunin, a natural limonoid from Meliaceae species,
has been described as an anti-tumoral and anti-inflammatory compound in different in vitro and
in vivo models; however its role in the CNS is still not kown. Gedunin mechanism of action relies
on the inhibition of heat shock protein 90 (HSP90) (Patwardhan et al, 2013) and our group has
recently shown that gedunin also binds to myeloid differentiation-2 (MD2) molecule, impairing
toll-like receptor 4 (TLR4) signaling pathway (Borges et al, 2015). In this context, the present
work aims to evaluate the effect of gedunin on the astrocytic cell line GL261 inflammatory
response induced by bacterial endotoxin (lipopolysaccharide, LPS) in vitro. Methods: GL261
cell line (2x10°/well) were seeded on 24 well plate and treated with gedunin (100 - 0.1uM), with
the selective HSP90 inhibitor 17-N-allylamino-17-demethoxygeldanamycin (17-AAG, 1uM) or
with dexamethasone (100nM) for 1h. Cells were subsequently stimulated with LPS (1pg/mL)
plus Interferon-Y (IFN-Y, 25U/mL) for 6 or 24h. Nitric oxide (NO), tumor necrosis factor-a (TNF-
a) and interleukin (IL)-6 levels were evaluated in the supernatant, by Griess and ELISA,
respectively. Ciclooxigenase-2 (COX-2), heme-oxygenase-1 (HO-1) and HSP70 expression
were evaluated in cell lysates by western blot. Cytotoxic effect of gedunin incubation on GL261
was measured by resazurin salt reduction method. Results: Gedunin pretreatment of GL261
cells impaired LPS-induced expression of COX-2, HO-1 and HSP70, in a dose response
manner within 6h. Gedunin also reduced the production of TNF-a and IL-6 by GL261 cells 24h
after LPS-stimulation. Of note, gedunin incubation did not induce cytotoxic effect on GL261 cells
from 100 to 0.1uM. Conclusion: Our results demonstrate that gedunin modulates LPS-induced
astrocyte activation by triggering increased expression of anti-inflammatory mediators and
stress-related proteins, as well as reducing the production of proinflammatory mediators.
Gedunin effects might be due to both HSP90 modulation and MD-2 binding, impairing LPS-
induced TLR4/MD-2 signaling in astrocytes. References: - Zhang et al, Neuropsychiatr Dis
Treat, 11:243, 2015. - Ben Haim et al, Front. Cell. Neurosci. 9:278 ,2015. - Buffo et al.,
Biochemical Pharmacology 79:77, 2010. - Borges et al, Mol Pharmacol 88:949, 2015. -
Patwardhan et al, J. Biol. Chem. 288: 7313, 2013.



04.032 Nimesulide attenuates pentylenetetrazol-induced seizures and increases IL-10
levels in the cerebral cortex and hippocampus. Temp FR, Marafiga JR, Jesse AC, Duarte T,
Milanesi LH, Hessel AT, Londero AL, Mello CF UFSM — Farmacologia

Introduction: Inflammation, as part of the innate immune response, is commonly described as
sequential events triggered by the activation of pattern-recognition receptors by pathogen- and
damage-associated molecular patterns, such as the Toll-like receptors (TLRs). The activation
TLR results in the induction of transcriptional factors such as nuclear factor kB, which has the
ability to trigger various pro-inflammatory cytokines, including IL-1B, IL-6, and TNF-a, COX-2
and thus perpetuate inflammatory reactions in periphery and brain (1,2,3). It is known that
seizures increase prostaglandin (PGs) and cytokine levels in the brain (4,5,6), and that PGs are
major lipid mediators produced by COX activity. However, it has not been addressed whether
an COX-2 inhibitor, such as nimesulide, decreases cytokine production and whether such an
effect is associated with seizure suppression. Therefore, in this study we investigated whether
the subchronic administration of the COX-2 inhibitor nimesulide alters seizure and pro- and anti-
inflammatory cytokine levels in hippocampus and cerebral cortex of mice subjected to
pentylenetetrazol (PTZ)-induced seizures. Methods: Adult male Swiss mice received vehicle
(0.1% carboxymethylcellulose plus 5% Tween 80, p.0.) or nimesulide (0.2, 2 or 20 mg/kg, p.o.),
daily for 14 successive days. On the 15" day mice were challenged with PTZ (50 mg/kg, i.p.).
After PTZ administration animals were monitored for 20 minutes for the appearance of
myoclonic jerks and generalized tonic-clonic seizures. The number of seizure episodes, total
time spent seizing and Racine scale score were recorded. After behavioral analysis animals
were euthanized and temporal cerebral cortex and hippocampus were dissected and
homogenized according to manufacturer’s protocol for posterior analysis of interleukins (IL-1j3,
TNF-a, INF-J, IL-6 and IL-10) by ELISA. Results: Subchronic administration of nimesulide
significantly increased the latency to PTZ-induced generalized tonic-clonic seizures [H(3)=8.3;
p<0.05]. However, nimesulide did not alter the latency to PTZ-induced myoclonic jerks, number
of seizure episodes, total time spent seizing and Racine scale. Furthermore, the increase in IL-
1B [F(1,11)=32.16, p<0.01], IL-6 [F(1,11)=31.96, p<0.01], INF-y [F(1,11)=32.25; p<0.01] and
TNF-a [F(1,11)=31.75, p<0.01] levels in cerebral cortex and hippocampus induced by PTZ was
not prevented by nimesulide. PTZ administration increased IL-10 [F(1,11)=61.09, p<0.01] levels
in cerebral cortex and hippocampus and nimesulide significantly potentiated such an increase in
both cerebral structures. Discussion: Considering that simultaneously nimesulide decreased
seizures and increased IL-10 levels in the cerebral cortex and hippocampus, and that IL-10 has
been known to decrease seizures, it is possible that IL-10 increase may underlie the currently
described anticonvulsant effect of nimesulide. Source of research support and
acknowledgements: CAPES, CNPq, FAPERGS, PRPGP/UFSM, PIBIC/UFSM. The protocols
followed the official Government Ethics Guidelines and were approved by the University Ethics
Committee (N°024/2014). References: 1. Cazareth et al. J Neuroinflammation, 11:132, 2014, 2.
Chikuma et al. J. Mol. Neurosci., 39:175, 2009; 3. Nakao et al. Mol. Cell. Biochem., 238:11,
2002; 4. Abdallah D. M. Brain Res 1351:246, 2010; 5. Kaushik et al. Exp Neurol., 257:157,
2014; 6. Gomez et al. J Neurochem, 6:770, 2014.
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Anticancer mechanisms of classic cytotoxic agents commonly target cell proliferation properties.
Currently, the concept that many chemotherapy drugs may elicit tumor-specific immune
responses is emerging. Previous reports suggest that Paclitaxel (PCX), a drug used to treat
breast cancer patients, shows a LPS-like agonistic effect on the Toll-like Receptor-4 (TLR-4).
However, how this mechanism influences PCX-dependent activation of immune cell response in
the tumor microenvironment is unknown. This study aimed to investigate the effects of paclitaxel
on M1/M2 macrophage polarization in in vitro and in vivo (in situ tumor) conditions. Bone
marrow-derived macrophages (BMDM) were obtained from C57BL/6 (WT) or TLR-4" mice and
were incubated with PCX (10, 30, 100 uM), LPS (100 ng/mL, a M1 stimulus), IL-4 (10ng/mL, a
M2 stimulus) or IL-4 plus PCX or LPS. Following a 48-h incubation period, M1 and M2 markers
(TNF, IL-12, INOS and CCL22, IGF-1, CD206/MR, respectively) were measured in cell culture
supernatant. Breast cancer (4T1 cells)-bearing Balb/C mice were treated with saline or PCX (10
mg/kg, 3x 6/6h) and the frequency of F4/80"/CD206/MR" cells was measured by flow cytometry.
PCX increased M1 markers (TNF, IL-12, iNOS) in macrophages obtained from WT animals, but
not in TLR-4 deficient cells. In addition, PCX blocked IL-4-dependent production of CCL22, IGF-
1, CD206/MR, and also shifted M2-polarized macrophages towards M1 phenotype.
Furthermore, tumor-associated F4/80°/CD206" macrophages population was reduced when
compared with saline group (CEPA: 56/2016). Therefore, this study suggests that paclitaxel
shifts tumor-associated M2-like macrophages to M1 phenotype in a TLR-4 dependent-manner.
Financial support: CNPq, Funcap.



04.034 Progression of Systemic Metabolic Alterations Induced by Colonic Inflammation
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Introduction: Inflammation and metabolic changes are associated and related to the
development of secondary chronic disease, including atherosclerosis. The aim of the present
study was to describe the progression of such link in animal model of DSS-induced colitis.
Methods: For acute inflammation evaluation BALB/c female mice received dextran sulfate
sodium (DSS) in the drinking water for a maximum of six days. Then animals were euthanized
after two, four or six days of DSS; or received the chemical for six days and were euthanized 14
days after DSS removal - remission phase. For chronic colonic inflammation colitis was based
of five DSS-cycles administration; each cycle was comprised of six days of the chemical
followed by 14 days DSS-free period. Results: In the acute phase, the main systemic metabolic
alteration occurred after six days of DSS administration, followed by inflammatory response in
mesenteric adipose tissue. Furthermore, in acute colitis the DSS-group showed reduction in
serum levels of glucose associated with an increase in cholesterol and triglycerides compared
with the control group. The serum glucose reduction may be in part of the reduction of glucose-
6-phosphatase expression, assayed by qPCR in liver tissue. The colitis group showed reduction
in adiponectin and resistin, however an increase in leptin levels were demonstrated compared
with the control group. DSS-mice showed an increase in myeloperoxidase activity, eosinophil
peroxidase, and TNF-alfa, IL-6 and IL-10 cytokine levels compared with the control group in the
mesenteric adipose tissue. All of these alterations induced glucose intolerance in the colitis-
mice after 14 days of DSS compared with the control group. In the chronic colitis model,
metabolic alteration still remained after 14 days of DSS-free interval with slightly differences
from acute colitis. Glucose, cholesterol and triglycerides showed increased levels in DSS-mice
compared with control. In contrast to acute colitis, there was decrease in leptin and increase in
resistin levels. Conclusion: Taken together, persistent colonic inflammation induces the
development of a metabolic syndrome-like with systemic metabolic alterations and the
development of glucose intolerance. Those alterations may contribute to the increased risk of
coronary artery disease in IBD patients and needs to be considered in the clinical practice.
Financial support: Capes, CNPq, Fapemig. Local animal ethics committee protocol number:
296 / 2012.



04.035 The acute exposure to the ambient poIIutant 1,2- Napththoqumone regulates
human and mlce eosmoph|l chemotaX|s Feitosa KF Santos KT Favaro RR Santana
FPR®, Prado CM?, Sato ASP*, Ferreira HHA*, Zorn TMT?, Muscara MN* Costa SKP! 'ICB-USP
- Farmacolog|a ICB-USP - Biologia CeIuIar e do Desenvolwmento 3Unifesp-Diadema —
Biociéncias, “S&o Leopoldo Mandic — Inflamacéo

Introduction: We have previously shown that the early contact with the ambient pollutant 1,2-
naphthoquinone (1.2-NQ) enhanced the innate immune responses at adulthood via
direct/indirect activation of endotoxin-toll-like receptor (TLR4) pathway [1]. This study was
undertaken to further determine the involved cellular mechanisms in the lung tissue of adult
male wild type (WT) and TLR4 knockout (KO) mice prior exposed to 1,2-NQ during neonatal
period. We also extrapolate the data on the effects of 1,2-NQ on polymorphonuclear (PMN)
chemotaxis in murine to healthy human PMN in vitro. Methods: Male C57BL/6 WT and TLR4
KO neonate mice were exposed to the pollutant 1,2-NQ (100 nM) or its vehicle, accordingly [1],
and were divided in 4 groups: control (vehicle), pollutant (1.2-NQ), allergic (OVA) and 1.2-
NQ+OVA. Lung samples for each mouse/group were processed in order to permit the analysis
of airway remodeling (H&E), mucus production and vascular cell adhesion molecule-1 (VCAM-
1) expression. In parallel, healthy human eosinophil or neutrophil chemotaxis in response to
1,2-NQ (10 - 100 nM; 37°C) incubation (20 min) was evaluated using a microchemotaxis
chamber, in response to eotaxin (100ng/mL) or fMLP (5x101 M) [2]. Results: The early
exposure to 1,2-NQ significantly mcreased the ratio muscle wall area/basal membrane
perimeter (WAmM/Pbm: 4.2 £ 0.6um /um) in the lung of aIIerg|c WT mice compared to allergic
mice exposed to vehicle only (WAM/Pbm: 2.7 = 0.2* um /um) or as compared to TLR4 KO mice
exposed to both 1,2-NQ and OVA (WAmM/Pbm: 2.7 + 0.6*um?/um). The early contact with 1,2-
NQ in WT increased acid mucus hypersecretion (2.5 = 1.5%) compared to related vehicle-
treated mice (0.1 + 0.3%) or TLR4 KO mice exposed to 1,2-NQ and OVA (0.5 + 0.3%) without
affecting total neutral mucus production. Immunoreaction for VCAM-1 in the lung of WT mice
was higher in apical region of epithelial cells of bronchioles compared to related TLR4 KO
group. Incubation (20 min) of healthy human blood eosinophils or neutrophils with 1,2-NQ (10 —
100 nM) did not significantly affect eotaxin- or fMLP-induced chemotaxis, respectively. However,
1,2-NQ by itself (100 nM) significantly increased eosinophil chemotaxis. Conclusion: Neonatal
exposure to 1,2-NQ stimulates allergic airway remodeling in murine via a TLR4-dependent
mediated pathway. Similarly to the chemotactic effects of 1,2-NQ in murine airways, the
expsoure of human PMN with 1,2-NQ led to increased eosinophil chemotaxis. We suggest that
the early contact with 1,2-NQ, a contaminant of particulate matter, might be a potential inductor
of pulmonary allergic inflammation. Acknowledgments: CAPES, CNPq, FAPESP. Ethic
committee: Numbers 1200 CEPSH and 48/2016 CEUA References: 1. Inflammation Research.
2011 v. 60. p. S174-P276. 2. BMC Pulm Med. 2008 Aug 12;8:13. 3. J Immunol Methods
1991;145:105-10.
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Introduction: Platelets have been described as important cells in inflammation, however, the
effects of cytokines on platelet reactivity are rarely studied. Tumor necrosis factor-alpha (TNF-a)
is an essential mediator in the pathogenesis of many inflammatory and cardiovascular disorders
and part of its effects occurs through NF-kB. Platelets possess many elements involved in the
TNF-a signaling. Our group observed that this cytokine reduced platelet aggregation through
TNFR activation, which was accompanied by Ca®" mobilization reduction and inhibition of c-Src
and fibrinogen receptor activation, but the mechanisms involved in these effects were not
elucidated yet. Therefore, the objective of the present work was to determine the signaling
pathway involved in the inhibitory effect of TNF-a on platelet aggregation. Methods: Blood from
abdominal aorta of male Wistar rats (250-320g) was collected in ACD-C (9:1 v/v). Platelet-rich
plasma (PRP) was obtained by centrifugation of whole blood at 200 g for 15 min. The platelets
were washed using citrated buffer (pH 6.0) and the number was adjusted to 1.2x10° plat/ml.
Platelet aggregation was measured in a two channel aggregometer (Chronolog Lumi-
Aggregometer). Aggregation assays were carried out incubating platelets with TNF-a (0,01-
3000 pg/ml) for 30min or 24h before ADP addition. In some experiments the platelets were pre-
incubated with the inhibitors of IKK (IKK16, 0,01 - 3uM), PKC & (rottlerin, 5uM), or PKCe
(SC3095, 1 and 10uM) before TNF addition (100 pg/ml). Results: Incubation of platelets with
TNF-a for 30min reduced ADP (5uM)-induced aggregation in a dose-dependent manner. TNF-a
(100 pg/ml, 30 min) inhibited about 60% of the ADP-induced platelet aggregation.
Concentrations lower than 1 pg/ml of TNF-a, did not modify platelet aggregation compared to
control group, even when platelets were incubated with TNF-a for longer period of time (until
24h). Pre-incubation of platelets with the IKK inhibitor IKK16 (3uM, 20 min) significantly inhibited
ADP (5 uM)-induced aggregation (60 + 10%, n=7). The inhibitory effect of TNF-a (100 pg/ml) on
platelet aggregation was increased by 20% in presence of IKK16. Inhibition of PKCd and PKCe
did not affect platelet aggregation. On the other hand, pre-incubation of platelets with rottlerin or
SC3095 before TNF-a addition, reduced the inhibitory effect of this cytokine on aggregation (10
+ 3% of aggregation in absence of PKC inhibitors and about 25 + 2% of aggregation in
presence of either PKCd or PKCe inhibitors). Conclusion: Nuclear factor kappa-B (NFk-B)
positively modulates ADP-induced platelet aggregation. However, this transcription factor does
not take part in TNF-a inhibitory effect on platelet aggregation. Additionally, PKC® and PKCe
activation partially contributes to the platelet aggregation inhibition by TNF-a. Financial
support: CNPQ Research approval process number: 3709-1
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Introduction: Intestinal Mucositis(IM) is a common side-effect associated with irinotecan(IRI)
therapy for colorrectal cancer. IM can cause delayed chemotherapy cycles and treatment
interruption. The involvement of inflammatory mediators, such as TNF-a, IL1-0, IL-18 and KC,
has been demonstrated by our group. However, the role of adaptive immune system cells is yet
to be shown in IM. Aim:To evaluate the role of Tregs in IRI-induced IM. Methods: C57BL/6(20-
25g) were injected with saline(n=10) or IRI(75 mg/kg, i.p.) once a day/4 days. The mice were
euthanized at day 1(D1,n=4), 3(D3,n=6 ), 5(D5,n=4) or 7(D7,n=4) following the first dose of IRI.
For Tregs depletion, the mice were pretreated with a low single dose of cyclophosphamide(100
mg/kg, CYP), 2h before the first IRl administration and euthanized at D7. Intestinal lamina
propria lymphocytes were harvested by enzymatic digestion and purified by Percoll. The
frequency of Th subsets was identified by flow cytometry. Blood leukocyte count (x103/DI) was
obtained and ileum samples were collected for histopathological analysis and myeloperoxidase
assay (MPO, neutrophil/mg tissue). ANOVA/Bonferroni’s, Mann Whitney or Pearson test were
used for statistical analysis.P<0.05 was accepted. Results: IRI-injected mice presented
diarrhea on D5 and D7 when compared to saline [SAL: 0(0-0); D5: 0(0-2), P<0.05; D7: 1(0-3),
P<0,0001]. Intestinal neutrophils increased along mucositis development, which peaked on
D5(21171+ 15289, P<0.01) and decreased on D7(6163+4304;P<0.01) when compared to
control(1873+571.7). Intestinal Tregs showed a 3x and 7x increase, respectively on D5(8.7+6.2
vs SAL:2.8+2.5;P<0.05) and D7(18.7+6.2% vs SAL: 2.8+2.5;P<0.0001). Similar increase was
seen to intestinal Thl7 cells (SAL: 9.19+3.3%; 2x on D5: 22.4+ 4.9%;P<0.01; 3x on DT7:
28.248.3; P<0.01). The number of neutrophils decreased on D7 when % Tregs peaked. Indeed,
a negative correlation between these cells in IRI group was observed(r= -0.71;P=0.02). The
%Th17 cells did not have correlation with neutrophils in these mice (r= -0.35; P=0.31). To
evaluate the hypothesis that Tregs are important to control of inflammation in IM, mice were
depleted of Tregs with CYP. %Tregs was reduced to baseline levels in CYP+IRI group when
compared to IRI group(CYP+IRI: 1.3+0.7% vs IRI: 18.7+6.2%, P<0.0001). Tregs depletion
reduced animal survival with IM(CYP+IRI[0% survival] vs IRI[50% suvival],p=0.01). Tregs
depletion induced a marked weight loss (P<0.0001), increased diarrhea[2(0-3),P<0.01],
intestinal damage (villus/crypt ratio-P<0.01) and intestinal accumulation of neutrophils
(22254+9203;P<0.0001), when compared to IRl group. The % of other TCD4® subsets
(CD3+CD4+CD25FOXP3) increased in CYP+IRI group vs IRI group (P<0.0001) with a strong
negative correlation with %Tregs (r= -0.98;P<0.0001).Conclusions: Tregs are important to
control of inflammation in IRI-induced IM, probably by negatively modulate neutrophils and Th
subsets.  Financial  Support: CNPqg/CAPES/FUNCAP. Animal Research Ethical
Committee:75/2013.
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Introduction: Glucocorticoids are the mainstay of therapy in asthma, but glucocorticoid
resistance is a challenging clinical problem in a significant proportion of severe asthma patients.
Dasatinib is a dual Src/Bcr-Abl tyrosine kinase inhibitor developed for the treatment of chronic
myeloid leukemia, and able to inhibit proliferation, activation, and function of T lymphocyte,
macrophage and dendritic cells. In this study, we attempted to assess the impact of dasatinib
interventional treatment upon pathological changes triggered by repeated allergen provocation
in a long-term mouse model of asthma non-responsive to glucocorticoids. Methods: Mice of
strain A/J were subcutaneously sensitized on days 0 and 14 by a suspension of Al(OH)3 and
ovalbumin (OVA), and challenged for nine consecutive weeks, once a week, starting on the 3rd
week post-sensitization. Administrations of dexamethasone (1 mg/kg) or Dasatinib (10 mg/kg)
were given orally for seven consecutive days in the last week of the once-a- week series of
OVA provocations. Airway hyper-reactivity (AHR), cytokine generation, extracellular matrix
deposition, mucus exacerbation, and oxidative stress were evaluated 24 h after the last
challenge (CEUA license # L-030/15). Results: Dasatinib, but not dexamethasone, inhibited
allergen-induced eosinophil and neutrophil accumulation in the BAL fluid, under conditions
where the increased levels of mononuclear cells were refractory to both treatments. Increased
lung tissue levels of IL-4, TNF-a, eotaxin-1 and -2, KC, TARC and MIP-1a, noted in asthmatic
mice, as well as the peribronchial fibrosis were also significantly inhibited only by dasatinib
treatment. Furthermore, while both dasatinib and dexamethasone inhibited mucus exacerbation
equally, none of them modified allergen-induced AHR or changes in lung tissue levels of
catalase and TBARS. Conclusion: Our findings show that dasatinib interventional therapy can
significantly inhibit at least part of pivotal pathological changes triggered by recurrent allergen
provocation, including lung remodeling, in a murine model of asthma non-responsive to
glucocorticoids. These effects were likely due to down-regulation of pro-inflammatory cytokines
and chemokines and subsequent blockade of eosinophilic and neutrophilic infiltration in the lung
tissue. Financial Support: CNPq, FAPERJ, MS/DECIT, TARKINAID, TIMER and CAPES.



04.039 The role of neutrophils in the chronification of the immune response using an
antigen induced arthritis model. Uribe-Alvarez R, Amaral FA, Teixeira MM UFMG -
Biochemistry and Immunology

Introduction: Neutrophils are known to contribute greatly to the acute inflammatory response
but there is still need for studies regarding its role in the chronification of the immune response.
Methods: We used a model of antigen induced arthritis (AIA) to study neutrophils from different
inflammatory phases (peak and resolution) and tissues (lymph node, spleen and knee joint). We
evaluated neutrophils activation state and surface protein profile using flow cytometry. Results:
We obtained a clear difference in expression of surface proteins like MHCII and CD86 between
cells from different inflammatory phases. We also blocked neutrophil recruitment with a CXCR2
receptor antagonist and saw that this altered the surface protein expression as well.
Conclusion: Our results show that neutrophil surface molecule expression changes in the
chronic immune response leading us to think that neutrophils might have a different role in this
inflammatory phase. Financial Support: National Council for Scientific and Technological
Development (CNPq) Project approved by the etics and animal research committee of the
UFMG under the protocol number 86/2014.
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Introduction: Complications related to diabetes can affect many organs. We have previously
demonstrated that type 1 diabetes (T1D) leads to impaired bone healing, by affecting osteoblast
activity (Cignachi et al., J Cell Physiol. 230: 3019, 2015). The aim of this study was to evaluate
the bone healing in an experimental model involving a femoral defect, in male and female type 1
diabetic mice. The effects of vitamin D supplementation were assessed in this model. Methods:
Male and female C57BL/6JUnib mice (18-25 g) were used. The local animal ethics committee
(15/00433) approved the experimental protocols. Type 1 diabetes was induced by 5-daily
injections of streptozotocin (STZ; 50 mg/kg i.p.), dissolved in citrate buffer (50 mM; pH 4.5).
Non-diabetic groups received only citrate buffer vehicle i.p., at the same time-points. The bone
defects were created 7 days after the last STZ injection. After anesthesia with ketamine and
xylazine (100 plus 10 mg/kg, i.p.), the left mouse femur was assessed, and a monocortical bone
defect (4-mm in length and 1-mm in diameter) was created. The animals were distributed into
four experimental groups, subdivided in male and female: (1) non-diabetic mice treated with
vehicle; (2) non-dia