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12. Drug Discovery and Development 

12.001 Development and challenges of topical nanoparticulate carrier systems 
for hybrid (Corticoid) hydrogen sulfide (H2S) donos. Gomes GL, Rodrigues L, 
Cerqueira ARA, Teixeira SA, Muscará MN, Lopes LB, Costa SKP ICB-USP 

Introduction: We demonstrated that systemic treatment with the slow-releasing H2S 
donor GYY4137 donor reduces pruritus related to acute inflammation [Rodrigues, 
Pharmacol Res.115:255, 2017]. With the development of nanoparticulate carrier 
system for hybrid H2S donors of steroids-based (prednisone and dexamethasone), it is 
expected to increase the anti-inflammatory and anti-pruritus effects of H2S in a murine 
experimental model of psoriasis. Methods: Under isoflurane anaesthesia, the dorsal 
skin of BALB/c mice was shaved (2x3 cm), the animals received the repeated topical 
application of a nanoemulsion containing different proportions of poloxamer, monolein, 
miglyol, tween, decylglycoside in water; 65 mg/day), on the dorsal skin and ear surface 
during 5 consecutive days. Control-treated mice received an equivalent amount of 
vaseline. The Psoriasis Area and severity index (PASI) was used as index of irritation 
of skin. The spontaneous itching behaviour was recorded during 30 min at day 6 (Sony 
Handycam DCR-PJ6, Japan). Animals were euthanized and biological samples (skin) 
were collected and assayed for leukocyte infiltration and histological analysis. Results: 
Topical daily administration of the nanoparticulate carrier system produced per se 
increased PASI index (erythema, scaly skin and oedema) as compared to mice treated 
with vaseline (vehicle). The level of leukocyte influx and spontaneous itching increased 
but in a non-significant manner between nanoemulsion and vaseline. Conclusion: The 
result evidenced that the proposed nanoparticulate carrier system is irritant and 
incompatible with the murine skin, thus showing the challenges in the development of 
nanoparticle-based system. New nanoparticle-based systems are under investigation. 
Acknowledgments: CNPq, CAPES and FAPESP for Financial Support. Ethic 
committee process number: 100/2013/CEUA  
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12.002 Evaluation of the protective effect of carvacryl acetate in intestinal 
mucosite induced by antineoplasic irinotecan (CPT-11). Alvarenga EM1, Lopes 

ALF1, Sousa NA1, Araújo S1, Júnior JLP1, Iles B1, Pacífico DM2, Souza EP2, Souza 
EP2, Sousa DP3, Medeiros JVR1 1 Lafidg-UFPI – Pharmacology of Inflammation and 
Gastrointestinal Disorders, 2UFC – Morphofunctional Sciences, Department of 
Morphology, 3UFPB – Pharmaceutical Sciences 

Introduction: Intestinal mucositis is an inflammatory process occurring in the intestinal 
mucosa. It is a common side effect of irinotecan hydrochloride (CPT-11) based 
anticancer regimens. Transient potential receptor cation channel belongs to subfamily 
A and it is a member 1 (TRPA1) that is highly expressed in the intestinal mucosa and 
has the ability to identify cell damage signaling indicating a possible association with 
intestinal mucositis. This receptor plays a key role in gastrointestinal agonist diseases. 
The aim is determining whether carvacryl acetate acts as TRPA1 receptor and its 
effects against irinotecan (CPT-11) induced intestinal mucositis in mice. Methods: 

TRPA1 structure was obtained from a databank protein and the carvacryl acetate 3-D 
structure also determined. Structural of ligations were obtained by automatic 
simulations. In order to determine the effect of carvacryl acetate in vivo, mice were 
treated with DMSO 2%, CPT-11, carvacryl acetate with addition of CPT-11 or HC-
030031 and antagonist receptor TRPA1 with carvacryl acetate. Structural samples from 
jejunum were taken and structural parameters such as body mass analysis, 
inflammatory activity and antioxidant (MDA, MPO, NF-kB and COX-2), parameters 
were studied. In the same way, it was determined the morphology, survival rate, 
morphometric parameters and cytokines Results: Eight amino acids residues in 
TRPA1 established stable interactions with carvacryl acetate, which led to 
pharmacological efficacy against intestinal mucositis induced by CPT-11 through of 
reduction of both neutropenia (5710 ± 660.9 leukocytes/mm3 and CPT-11 3382 ± 
613.7 leukocytes/mm3). Bacterial growth rate in mice treated with carvacryl acetate it 
was similar to mice treated with DMSO (negative control). The morphometric analysis 
showed that carvacryl acetate restored villus length and extended crypt depths (185 ± 
37.2 μm, 86.5 ± 17.34 μm). Carvacryl acetate reduced the CPT-11-induced increase in 
cytokine levels (148.4±51.12 pg/ml, 497.9 ± 151.4 pg/ml, and 46.24 ± 42.38 pg/ml for 
IL-1β, KC, and TNF-α, respectively). Groups of CPT-11 has high MPO levels (4.08±2.1 
U MPO / mg of tissue). During the treatment with carvacryl acetate those levels 
decreased (1.16 ± 1.12 U MPO / mg of tissue) and also the metabolite levels of nitric 
oxide with CPT-11 (0.47 ± 0.16 μM), DMSO 2% (0.24±0.03 μM) and carvacryl acetate 
(0.24±0.15 μM). Survival rate analysis showed that the group treated with carvacryl 
acetate (75 mg /kg ip) and DMSO 2% respectively assumed a survival rate of 100%, 
while the CPT-11 group only 62.5% (75 mg /kg ip). Conclusion: According to the 

study, carvacryl acetate is a promising anti-inflammatory and antioxidant agent 
because of the interactions with TRPA1 to treat intestinal mucositis in mice induced by 
CPT-11. Financial Support: FAPEPI/CNPq CEEAP UFPI: Protocol Nº 080/2015  
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12.003 Inhibition of absorptive transporters in the skin by nanocarriers as a 
strategy for cutaneous localization of anticancer agents. Giacone DV1, Dartora 

VFC1, Costa SKP1, Lopes LB1 1ICB-USP – Farmacologia 

Introduction: In addition to being expressed in cancer cells, P-glycoprotein (P-gp) 
efflux transporter is also distributed in several other tissues, contributing to drug 
disposition. Considering that this transporter is also expressed in the basal layer of the 
epidermis and dermis, where it plays an absorptive role, its inhibition may promote 
epidermal targeting of its substrates. In this study, we developed nanocarriers 
containing an inhibitor of P-gp to improve epidermal targeting of the cytotoxic agent 
paclitaxel while limiting its transdermal delivery as a strategy to improve drug efficacy 
and safety, and enable its use for topical treatment of skin cancer. Methods: 
Nanoemulsions (NE) were produced by mixing polysorbate 80 as surfactant, tributyrin, 
oleic acid and miglyol as oil phase, and a 2% poloxamer solution as aqueous phase. 
Elacridar, the P-gp inhibitor, was dissolved in the oil phase (at 0.07%, w/w) with 
paclitaxel (0.5%, w/w). The ATPase activity of P-gp in the presence of the nanocarrier 
(100-1500 M) with and without elacridar was assessed using the Pro-glo assay 
(Promega) and recombinant P-gp in membrane fractions. The effect of the nanocarrier 
and elacridar on the skin penetration and transdermal delivery of paclitaxel was 
assessed using freshly escised mice skin mounted in Franz diffusion cells for 2-6 h. 
Cutaneous distribution of elacridar and paclitaxel was quantified using HPLC. Results: 
The NE presented a diameter of 47.6 2.2 nm and a slightly negative charge (-5.6 0.8 
mV). Only at 1500 M, the NE without elacridar inhibited P-gp (1.5-fold; p < 0.05), 
while incorporation of elacridar reduced this concentration to 500 M. At 6h post-
application, NE containing elacridar reduced paclitaxel penetration in dermis and its 
transdermal transport by 1.5 and 1.8-fold, respectively, compared to the nanocarrier 
without the inhibitor, while larger amounts of the paclitaxel (1.4-fold) were obtained in 
the viable epidermis. Evaluation of the cutaneous distribution of a fluorescent derivative 
of paclitaxel (Oregon green, ThermoFisher Scientific) confirmed that less drug reached 
the dermis when elacridar was incorporated in the nanocarrier. Conclusion: The 
developed nanoemulsion containing elacridar exhibited a high potential for P-gp 
inhibition, enabling epidermal targeting of paclitaxel. Thus, it represents a novel 
strategy to increase local efficacy in the treatment of skin cancer while reducing 
potential drug systemic adverse effects. Acknowledgments: This study was supported 
by FAPESP (2013/16617-7 e 2016/04913-9) and CNPq (443549-2014-1). The protocol 
for animal use was approved by the Institute of Biomedical Sciences Institutional 
Animal Care and Use Committee (protocol number 100, p.9, book 3)  
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12.004 Bioadhesive nanocoarriers for intraductal administration and localized 
breast cancer treatment: safety and synergistic effects of C6 ceramide and 
tributyrin. Migotto A, Carvalho VFM, Lotufo LVC, Silva FWM, Ishida K, Lopes LB USP 
– Farmacologia 

Introduction: Considering that the majority of breast cancer begins in the lining of the 
ducts, local drug administration into the ducts could target potential cancer cells and 
pre-tumor lesions locally while reducing adverse effects resulting from systemic drug 
exposure. In this study, the cytotoxicity and safety of a bioadhesive nanocarrier 
developed for intraductal C6 administration were assessed. Synergistic effects 
between tributyrin (a formulation component) and ceramide, as well as formulation 
selectivity against cancer cells were evaluated. Methods: To assess the influence of 
nanoencapsulation and presence of tributyrin (a butyric acid pro-drug) as a 
nanoemulsion component on ceramide-mediated cytotoxicity, viability of MCF7 cells 
treated for 48 h with various concentrations (0.01-2 mg/mL) of ceramide-loaded 
nanoemulsion (0.4% w/w) in the presence or absence of tributyrin was assessed; 
ceramide solution in DMSO (0.4% w/w) and unloaded nanoemulsions were used as 
controls. To assess formulation selective effects on cancer over non-transformed cells, 
RPE cells were also subjected to the same treatment. Safety of the nanocarrier was 
assessed in Galleria mellonella larvae; 10 µL of different concentrations of formulation 
(0.5-500 mg/mL) was injected in the proleg of larvae and survival was assessed 
throughout 5 days. Results: The concentration necessary to reduce cell viability to 
50% (EC50) decreased 3.9-fold when the drug was incorporated in the nanocarrier 
without tributyrin compared to its solution, whereas a further decrease (2.6-fold) was 
observed when the drug was encapsulated in tributyrin-containing nanocarriers. This 
phenomenon was attributed to synergism as evidenced by a combination index 
(calculated using the Chou-Talalay equation) of 0.48. Compared to MCF7 cells, the 
viability of RPE cells was higher (1.6-fold). Galleria mellonella larvae survival rate for all 
concentrations of formulation was above 65%; only the higher concentration (500 
mg/mL) resulted in survival of approximately 50%. Considering the larvae weight and 
the volume administered, this concentration would exceed the amount of formulation to 
be injected into the ducts by at least 10-fold. Conclusions: Nanoencapsulation of 
ceramide proved to increase drug cytotoxicity, and this effect was further improved in 
the presence of tributyrin, which acted synergistically with the drug and potentiated its 
cytotoxicity. Since the viability of RPE cells was higher, the formulation most likely 
displays some level of selectivity against cancer cells, which suggests its potential use 
for prevention in addition to treatment. The unloaded formulation was well tolerated in 
the Galleria model, implying its safety for intraductal administration. 
Acknowledgements: Financial Support from FAPESP (2013/16617-7 and fellowship 

(2016/23590-6) and (CNPq 443549/2014-1) are greatly appreciated.  
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12.005 Evaluation of the activity of a new molecule derived from isoniazid 
against Mycobacterium tuberculosis. Campos DL1, Maia PIS2, Souza PC1, Pavan 

FR1 1FCFar-Unesp-Araraquara, 2IQSC-USP 

Introduction: Tuberculosis (TB) is an infectious disease caused by Mycobacterium 
tuberculosis (MTB) and, were estimated in 2015 by World Health Organization (WHO), 
10.4 million new cases in addition to 1.4 million deaths. Its treatment , recommended 
by WHO, is composed by four different antibiotics: rifampicin (RFP), isoniazid (INH), 
ethambutol (ETH) and pyrazinamide (PZA). However, there are many strains that are 
resistant to these antibiotics and it happens because of treatment failure since the 
minimum treatment period is 6 months. In order to discovery a new TB candidate, we 
have published a first report with a new library of hydrazones derived from INH with 
excellent screening Results: Here, we have gone deeply on different in vitro assays on 
one of these compounds. Material and Methods: The presented hydrazone, a 
monobenzoylacetone isonicotinoylhydrazone (hydrazone 14) was tested in an aerobic 
(REMA) and anaerobic (LORA) conditions to determine the minimal inhibitory 
concentration (MIC) against MTB H37Rv. Bactericidal/bacteriostatic profile was 
performed by time kill-curve in its MIC and 2x MIC concentrations. The citotoxicity was 
verified against MCR-5 cells (normal and ephitelial) and J774A.1 cells (macrophages) 
and finally, it was performed the intracellular assay, to verify the ability of the 
compound to inhibit the MTB inside of macrophages in concentrations of MIC to 100x 
MIC. Results and discussion: The hydrazone 14 showed a high activity against MTB on 
both conditions, aerobic and anaerobic, with MIC of 0.35 mg/mL and 1.77 mg/mL, 
respectively. The time-kill curve was performed, leading to a decrease of 2,4 log and 
3,0 log of bacterial concentration after 15 days of incubation in its MIC and 2x MIC, 
respectively. When exposed to cells from different strains, this compound showed non-
toxic activity up to 100 mg/mL, meaning a very safety compound. Finally, 
intramacrophagically, the hydrazone was able to inhibit bacterial growth in 14% in its 
MIC value, 34% at 5x MIC, 49% at 10x MIC, reaching approximately 70% when tested 
at 20x, 50x and 100x MIC. Hydrazone 14 is an analog of INH, however, the results 
found here shows better activity than INH since this first line drug is not active against 
MTB on latente state and intracellularly, while hydrazone 14 showed activity on both 
conditions. Conclusion: Hydrazone 14 was modified from INH. However, these results 
shows that this compound has a mechanism of action and pharmacodynamic profile 
different than INH. Further studies are in progress to confirm hydrazone 14 as new 
promising new compound for the treatment of TB. 
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12.006 Oral clioquinol is effective in the treatment of toll-deficient drosophila 
flies infected with Candida albicans. Merkel S1, Pippi B2, Alves RJ3, Andrade SF4, 

Fuentefria AM2,4, Zanette RA1 1UFRGS – Farmacologia e Terapêutica, 2UFRGS – 
Microbiologia Agrícola e do Ambiente, 3UFMG – Farmácia, 4UFRGS – Ciências 
Farmacêuticas 

Introduction: Mortality rates caused by Candida spp. in immunocompromised patients 

have increased in the last decades and resistance to antifungals is a challenge in the 
treatment of these infections. Clioquinol is an 8-hydroxyquinoline derivative that was 
widely used in the 1950s–1970s as an oral antimicrobial agent and the oral forms were 
withdrawn from the market due to reports of toxicity. However, there is controversy on 
these reports because clioquinol had been used for 20 years prior to these events 
without incident. The purpose of this study was to evaluate the toxicity and antifungal 
activity of clioquinol in Toll-deficient Drosophila melanogaster. Methods: Female, Toll-
deficient, D. melanogaster flies were generated by crossing flies carrying a 
thermosensitive allele of Toll (Tlr632) with flies carrying a null allele of Toll (TlI-RXA). 
Initially, flies were transferred to vials with food containing clioquinol at concentrations 
ranging from 0.004 to 1 mg/ml. Survival rates were plotted using the log-rank test 
during 7 days at 29°C. For the drug protection experiments, flies were housed in vials 
with food containing clioquinol and after 24 h they were infected with Candida albicans 
ATCC 18804 (108 cells/mL) by injection. Clioquinol was tested at concentrations 
between 0.00025 and 1 mg/mL, and the efficacy of the treatment was evaluated by 
survival curves (Logrank test, Graphpad software). Control flies were infected but not 
treated. Each experiment was performed at least in triplicate on different days. 
Results: Flies fed with food containing clioquinol at 0.0005 mg/mL had a significantly 
higher survival rate than control flies (P <0.05). Only the concentration of 0.00025 
mg/mL clioquinol did not show statistical difference in comparison to control flies. D. 
melanogaster were fully protected when exposed to 1 mg/mL of clioquinol. In addition, 
none of the concentrations tested were toxic to flies. Conclusions: clioquinol showed 
to be an effective oral antifungal agent in immuncompromised D. melanogaster once it 
protected Toll-mutant flies from the infection caused by C. albicans. Moreover, the 

absence of toxicity is a very important result since the literature brings contradictory 
information on this issue. Finally, the methodology used is an alternative in vivo model 
and has been useful in the evaluation of antifungal activity of compounds. The low cost, 
simplicity of use, similarity of the immune system to the mammals and short-life spam 
make invertebrates ideal candidates for large scale studies, since they do not present 
ethical constraints. Financial Support: CAPES, CNPq. References: 1. Arvanitis, M. 
Bioch Biophys Acta, 1832(9):1378-83, 2013. 2. Lionakis, M. S. J Infect Dis, 
191(7):1188-95, 2005. 3. Mao X. Toxicol Lett ; 182 (1-3): 1-3,2008. 4. Pfaller, M. Am J 
Med, v.125: S3-S13, 2012.  
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12.007 Metal complex active against intracellular bacteria of tuberculosis: 
Tris(1,10-phenanthroline)iron(II). Solcia MC, Campos DL, Pavan FR FCFar-Unesp-

Araraquara 

Introduction: Tuberculosis (TB) still remains a leading cause of death among bacterial 
infections worldwide. The causative agent of TB, Mycobacterium tuberculosis (Mtb), is 
a facultative intracellular pathogen that can survive within macrophages, especially if 
the immune system is not operating properly, for this reason the problems of 
tuberculosis treatment are exacerbated mainly in patients with AIDS. Intracellular bacilli 
are generally more difficult to treat due to limited access of drugs to bacteria within 
macrophages, needs chronic treatment with high therapeutic doses for effective control 
and treatment of the disease. Due to these facts, the research of new drugs finds as a 
challenge for searching drugs presenting anti-TB action in intracellular enviroment. In 
view of this need, the work sought to evaluate the capacity of Tris(1,10-
phenanthroline)iron(II) ([Fe(phen)3]+2) to inhibit the bacteria after macrophage 
phagocytosis. Previously we already determined an excellent in vitro activity against 
extracellular Mtb, exhibiting a high selectivity index in the killing of the pathogen and 
low eukariotic cytotoxicity. Methods: To evaluate the intramacrophagic activity, a 
murine macrophages cell culture J774A.1(ATCC TIB-67) was prepared in a 
concentration of 5x105 cells/mL in a 24-well microplate incubated for 24h at 37°C with 
5% CO2 for cell adhesion. Then a suspension of Mtb H37Rv with Multiplicity of Infection 
of 1 to 5 bacteria per macrophage was added. After a further incubation of 2h that 
allowed phagocytosis, 1 mL of 200μg/mL amikacin was added to each well for 
complete elimination of bacteria that were not phagocytosed. Wells were treated with 
test complex concentrations equal to MIC (concentration that inhibits 90% of bacterial 
growth); 5xMIC and 10xMIC and incubated under the same conditions for 72h. As 
control of bacterial growth, the T0h e t72h times were used and as drug control, 
rifampicin (RIF). After the incubation time the wells were lysed, the contents seeded on 
Middlebrook agar plates 7H10 and then after formation of Mtb colonies, the UFC/mL 
was counted, thus determining the intramacrophagic bacterial inhibition. Results: The 
results were found after three independente assays and expressed as mean. The 
complex was able to inhibit the intramacrophagic bacillus in 44% at MIC concentration; 
61% at 5xMIC; and 53% at 10xMIC. Intramacrophagic inhibition of RIF was 34% at 
5xMIC and 71% at 10xMIC, no inhibition was found at MIC concentration. The action of 
the complex on intracellular bacteria was quite favorable, since compared to the RIF 
drug that is widely used in the treatment of the disease and also considering the 
possibility of using high concentrations of the complex, because it has high selectivity 
against bacillus and low cytotoxicity in cell assays. Conclusion: The complex 
([Fe(phen)3]+2) represents a promising candidate in the therapy against tuberculosis, 
especially in more difficult cases of intracellular bacilli where the drug is more difficult to 
act, demonstrated by its action Intramacrophagic. Therefore further studies will be 
conducted to better understand its efficacy and safety along with investigating which 
mechanism this complex uses to inhibit the disease pathogen. Financial support: 

CNPQ, 147308/2016-0 and FAPESP, JP 2013/14957-5 
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12.008 Efficacy of a semi synthetic compound phenol derivative as anti-
inflammatory agent: new small molecule cox inhibitor without gastric side 
effects. Nogueira KM1, Souza LKM1, Sousa FBM1, Araújo S1, Nicolau LAD2, Lopes 
ALF1, Chaves LS1, Oliveira AP1, Araújo TSL1, Alencar MS1, Silva IS1, Medeiros JVR1 
1UFPI, 2UFC 

Introduction: Vanillic acid has been shown to provide evidence of the effectiveness in 

the management of inflammatory or immune. In this sense Isopropyl vanillate (VI), has 
been synthesized from chemical modifications of vanillic acid. Methods: Swiss mice 
were used to evaluate the anti-inflammatory activity of the VI in the doses 0.3,1 and 3 
mg/kg by measuring paw edema induced by carragennan and compound 48/80, 
serotonin, histamine, dextran sulfate, bradykinin or PGE2. We avaliatted the 
immunohistochemical for Cox-2 and iNOs this sample. In a mouse peritonitis model, 
were expressed the number of leukocytes or neutrophils of the peritoneal exudates. 
Aliquots of these exudate were collected for determination of glutathione (GSH), 
malondialdehyde (MDA) levels, myeloperoxidase(MPO) activity, cytokine levels (TNF-
α, IL-6), cyclooxygenase (COX-2) and nitrite (NO2-) concentration, was performed 
analysis by intravital microscopy. The gastric toxicity was also evaluated.The values 
were considered significant when the value of p <0.05. Results: The carrageenan 

administration into the right hind paw promotes the formation of edema, with a peak at 
3 h , however, pretreatment with IV in the doses 1 and 3 mg/kg i.p produced a 
reduction in paw edema formation at 3h (53% inhibition, 59% inhibition). Pre-treatment 
IV (1mg/kg) effectively inhibited paw edema (p<0.05) induced by histamine, serotonin, 
compound 48/80, PGE2, bradykinin, and dextran sulfate. The VI exhibit a COX-2 
inhibition (57.739±0.59), and COX-1(29,67±3,438) significanty, in the same way as the 
indomethacin treated group showed COX-2 inhibition (51.77±0.65) and COX-1 
(53.71±1.03). Carrageenan administration induced significantly increase in total 
leukocytes with great neutrophil recruitment, in contrast, pre-treatment with IV 
significantly reduced the leukocyte migration and neutrophil into peritoneal cavity (77% 
and 70% of inhibition, respectively). Through reduction leukocyte rolling (2.20±0.58 
leukocyte rolling/min) and adherence (0.54±0.10 adherent cells/100 mm2) in the 
mesentery microcirculation and, compared to those in the carrageenan group 
(10.20±1.01 leukocyte rolling/min and 1.65±0.18 adherent cells/100 mm2, 
respectively). Carrageenan administration produced a significant increase in MPO 
activity in the peritoneal exudates, and MDA levels and quantity of nitrite in the 
peritoneal exudates, The pre-treatment with IV reduced MDA levels and was able to 
reduce quantity of nitrite in the peritoneal exudates, and significantly increases GSH 
levels. IV pre-treatment significantly reduced the TNF-α (182.9 ± 43.9 pg/ml) and IL-6 
(4923.0 ± 1264.0 pg/ml) levels in peritoneal fluid, compared to the corresponding levels 
in the carrageenan group (473.4 ± 67.2 pg/ml and 24542.0 ± 7586.0 pg/ml 
respectively). The administration of indomethacin (20mg/kg) promoted a significant 
gastric lesion (3.24 ± 0.34 mm) and increased MPO activity (3,31 = ± 0.10 UMPO/mg 
gastric tissue). However, pre-treatment VI (100 mg/kg) did not promote gastric damage 
(0.836 ± 0.27 mm) or change in MPO activity (2.12 ± 0.15 UMPO/ mg tissue). 
Conclusion: The results evidence that VI demonstrated anti-inflammatory activity 
observed by the inhibition parameters, such as edema formation, neutrophil migration 
reduction and oxidative stress, as well also as inhibiting COX-2. Financial Support: 
CNPq. Protocol Nº068/14 
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12.009 Novel long-acting amylin agonist suppresses food intake and Improves 
GLP-1 effect in vivo Nascimento CVMF1, Lima LMTR2 1Biozeus Biopharmaceutical 

S.A., 2UFRJ – Farmácia 

Introduction: Obesity is a complex metabolic disorder associated with imbalanced 
food consumption and energy expenditure. Pharmacological treatment involves 
appetite suppressants with important side-effects, but recent approval of Glucagon-Like 
Peptide 1 (GLP-1) analogs has brought safer options for obesity therapy. However, 
actual weight control has not been observed so far regardless the approach. Next 
generation drugs involve multi-targeting to tackle the complexity of obesity. Amylin is a 
peptide hormone released from the pancreas in response to feeding. Among other 
features, amylin suppresses food intake (FI), increases resting energy expenditure and 
restores physiological mechanisms of appetite control, lost in obese subjects. Literature 
shows the potential synergism of amylin and GLP-1 on weight loss (ROTH et al. Br J 
Pharmacol. 166, 121, 2012). The drug candidate BZ043B is an acylated amylin 
displaying classic amylin mimetic features additionally to the potential of teaming up 
with GLP-1 analogs in fixed-dose combinations. Methods: The efficacy of BZ043B and 
its interaction with a GLP-1 agonist (liraglutide) was assessed upon FI in vivo. Lean 
Sprague Dawley (SD) rats (n=7-8) were subcutaneously (sc) administered with vehicle 
(saline), BZ043B (1, 2 or 4 mg/kg), liraglutide (0.1 or 0.2 mg/kg) or BZ043B (1 mg/kg) 
and liraglutide (0.1 mg/kg) 60 min prior study started. Subsequently, FI and body 
weight were measured for up to 5 days. A pilot pharmacokinetics profiling was also 
carried out in SD rats. After a single intravenous (iv) or sc administration of BZ043B (2 
mg/kg), peripheral blood samples were collected up to 72 h and plasma concentration 
of BZ043B was measured with a regular anti-human amylin ELISA kit. PK parameters 
were calculated from the concentration-time curve using WinNonlin® (Certara, USA). 
Studies of FI and GE were performed at Gubra (Denmark); the PK was assessed at 
Eurofins (Taiwan). Results: BZ043B dose-dependently reduced FI in lean rats for up to 
48 h after a single sc administration, at a level comparable with liraglutide. Body weight 
gain remained lower in treated animals compared to vehicle for up to 5 days. 
Combined administration of BZ043B (1.0 mg/kg) and liraglutide (0.1 mg/kg) resulted in 
additive inhibition of FI compared with treatments alone. Such suppression lasted for 
up to 96h without observable overcompensation on FI of treated animals. Combined 
therapy resulted in actual weight loss and not only reduced weight gain as in 
monotherapy. Pharmacokinetic analysis showed BZ043B has a half-life of 
approximately 12 h after iv dosing. Following sc administration, BZ043B becomes 28% 
bioavailable, reaching its maximum plasma concentration after 8 h. Conclusion: 
BZ043B is as bioavailable as other amylin analogs, however with remarkably increased 
plasma exposure and duration of effect. The long lasting effect upon FI is in line with 
the improved half-life, although methodological refinements are required. Low doses of 
BZ043B and liraglutide promoted additive inhibition of FI, corroborating other findings 
of the interplay between those mechanisms. Results support further investigation of the 
therapeutic potential of BZ043B for clinical treatment of obesity, alone or in 
combination with GLP-1 analogs. FUNDING: Biozeus Biopharmaceutical; CNPq 
ANIMAL USE LICENSES: 515500-05022016 (Eurofins); 2015-15-0201-00518 (Gubra) 
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12.010 Layered double hydroxides with intercalated mefenamic acid: 
antinociceptive study and gastroprotective effect Marcelino BR1, Castro AS1, Aviz 

BNL1, Freitas JJS1, Anicete-Santos M2, Lima AB1 1UEPA, 2UFPA 

Layered double hydroxide compound (LDHs) of magnesium and aluminum cations with 
mefenamic acid (MEF) antiinflammatory intercalated has been successfully prepared 
by coprecipitation method. Usually, these materials are applied to controlled release of 
drugs. The aim of this study was to evaluate the biodisponibility of mefenamic acid 
incorporated into LDHs (MEF-LDHs) using models of nociception and to investigate the 
possible anti-ulcerogenic induced by mefenamic acid. The mefenamic acid was 
adsorbed to calcined material resulting in reduction of specific surface area, volume 
and pore diameter. The experimental protocols were approved by the Ethics 
Committee on Animal Experimentation (CETEA) from the Universidade do Estado do 
Pará (13-2016). For In vivo assays were performed the writhing test induced by acetic 
acid was used male albino Swiss mice (6-8 weeks). MEF-LDH, MEF, LDH or vehicle, 
were administered by gavage at 30mg/kg. The drugs were administered 2, 24, 48 or 72 
hours before the i.p. injection of 0,6% acetic acid. The MEF-LDH decreased the 
number of writhing in 96,19%, 87.6%, 79,2%, and 54,02%, to 2, 24, 48 or 72 h 
respectively. Though the group MEF decreased the number of writhing in 89.5% to 2 
hours, this group showed no significant decreased the number of writhing in 24, 48 or 
72 h. Pharmacological studies in vivo show that intercalation of the drug in the LDH 
reduces the ulcerating damage of the drug. The results presented here provide a better 
understanding of LDH interaction, demonstrating that carrier improve the 
biodisponibility and efficacy of this drug in vivo. The results of structural 
characterization measures and in vivo assays revealed the LDHs-MEF as perspectival 
material for drug delivery system. Keywords: Drug carrier, Drug delivery, Layered 
double hydroxide, Mefenamic Acid.  
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Introduction: Computational studies applied in the rational discovery of new drugs can 
help in methodologies that allow to test new molecules to reduce the experimental 
time1. The quantitative structure-activity relationship (QSAR) method is a good example 
of this technique, presenting a methodology used to propose new molecules with 
potential to be new drugs2. For the construction of QSAR models, it is necessary to 
obtain experimental data from the set of molecules. Thus, we have used molecules that 
are epidermal growth factor receptor (EGFR)3 as experimental datas. Methods: A 

model for correlating the values of the experimental biological activity of a series of 
quinazolines to EGFR candidates and the ability of these molecules to inhibit kinases 
was constructed. The molecules were designed in specific programs and the values of 
the ability to inhibit kinases were obtained. The experimental values of the biological 
activity IC50 were converted into pIC50 forming the first set of data for the creation of a 
linear correlation model. A second set of data was obtained computationally from the 
result of the ability to inhibit kinases of these same quinazolines. The values of the 
ability to inhibit kinases were obtained using the computational plataform 
Molinspiration4 in which it uses QSAR methodology of molecular models already 
calibrated and validated. After some adjustments in the correlation model of these two 
variables (experimental data and computational data) to a correlation coefficient R2 and 
an equation representing this model were obtained. New molecules could be tested by 
the new model obtained. Results: The ability to inhibit kinase was computationally 
calculated and pIC50 values could be estimated. Thus, three new molecules 1 
[miSMILESCOc3cc2ncnc(Nc1ccc(F)cc1)c2cc3OC], 2 [miSMILES 
COc3cc2ncnc(Nc1cc(OC)c(OC)c(OC)c1)c2cc3OC] and 3 
[miSMILESNCc1ncnc2ccccc12] were tested and the pIC50 values for these molecules 
were estimated. Molecule 1 obtained the estimated pIC50 of 6.61 being considered a 
strong inhibitor. However, the molecule 3 obtained a low pIC50 = 3.56, being considered 
a very weak inhibitor. Conclusion: Methodologies as described in this study can be 

used in the selection of new molecules for synthesis. Thus, novel kinase inhibitors can 
be developed, such as molecule 1 in this study. References 1. Fernandes GS, et al., 
Op. J. Med. Chem. 2015, 5: 106-115. 2. Antunes, J.E.; et al. J. Med. Chem., 2008(43), 
1632-1638. 3. Bridges AJ, et al. J. of Med. Chem. 1996, 39 (1),267-276. 4. 
Molinspiration Chem informatics. Bratislava, Eslováquia. [Access in 04/29/2016]. 
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