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P. Ehrlich, ChemotherapeuticsChemotherapeutics: : scientificscientific principlesprinciples,,
methodsmethods andand resultsresults. Lancet 1913, 2, 445



ArsfenaminaPaul EhrlichPaul Ehrlich
18541854--19151915
Nobel 1908Nobel 1908

Dr. Dr. EhrlichEhrlich's 's MagicMagic BulletBullet

SalvarsanR

Lloyd NC, Morgan HW, Nicholson BK, Ronimus RS "The composition of Ehrlich's salvarsan: 
resolution of a century-old debate". Angew. Chem. Int. Ed. Engl. 2005, 44, 941.
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Pentâmero
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• Modelo Chave-fechadura 
Lock-Key Concept : Emil Fisher
(1852-1919)

•Primeiro paradigma da descoberta de fármacos
(first drug discovery paradigm)
abordagem caixa-preta (‘black

 
box’

 
approach)

• Segundo paradigma da descobrta de fármacos:
‘one-target

 
one-disease’

 
approach

abordagem “uma-doença/um ligante”

• “Balas mágicas”
Magic bullets
Paul Ehrlich

 
(1854-1915)
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• O paradigma atual: o composto-protótipo: 
lead-compound

 

discovery
‘one-target

 

one-disease’

• Recentes sucessos das “new-magic bullets”
coxibes

• Desenho racional de ligantes múltiplos
inibidores duplos COX-2 & 5-LOX 

• Ligantes duplos, para dois alvos
dual, binary, dimeric, bivalent, mixed

 

ligands
TXS-TPant; 5-HT1ARant-SSRI; 

N
O C O 2H

N
F 3C

S

O N N A r

 Freyne, 1987 Monge, 2001 Teixeira, 1998

benzothiazin-3-one

LASSBio-272

E

HO

CH3
CH3H3C

H3C CH3

H3C

S
N

H3CO

H3CO
O O

CH3

O

eliezer © 2008



•• COXCOX--LOXLOX

J. Med. Chem. 2006, 49, 1668 (1/2COX - 5/15LOX)
Bioorg.Med.Chem.Lett. 2005, 15, 4842 (COX – LOX)

•• SerSer--TreoTreo quinasequinase Akt1/2Akt1/2 (PKB)(PKB)

Bioorg. Med. Chem. Lett. 2008, 18, 3178

•• Trombina & Fator Trombina & Fator XaXa

Bioorg. Med. Chem. Lett. 2007, 17, 3322
Bioorg. Med. Chem. Lett. 2007, 17, 2927

•• TXSTXS--TPantTPant
Bioorg.Med.Chem.Lett. 2001,11, 1019 (BM-567)

•• FibroblastFibroblast GrowthGrowth FactorFactor RR--1/Vascular 1/Vascular EndothelialEndothelial GrowthGrowth FRFR--22

J. Med. Chem. 2005, 48, 4628

•• ProteProteíínasnas antianti--apoptapoptóóticasticas BclBcl--2 & 2 & BclBcl--xLxL

J. Med. Chem. 2007, 50, 641

• Ligantes duplos/duais/mistos/bivalentes para dois alvos
(Dual, binary, dimeric, bivalent, mixed ligands, multi-target)

novos compostosnovos compostos--protprotóótipos, capazes de serem reconhecidos molecularmente tipos, capazes de serem reconhecidos molecularmente 
por dois alvospor dois alvos--terapêuticos distintos da mesma cadeia bioquterapêuticos distintos da mesma cadeia bioquíímica, envolvidos mica, envolvidos 
na mesma patologia.na mesma patologia.
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““TherapeuticTherapeutic regimensregimens thatthat
comprisecomprise moremore thanthan oneone activeactive

ingredientingredient are are commonlycommonly usedused in in clinicalclinical. . 
DespiteDespite thisthis, , mostmost drugdrug

discoverydiscovery effortsefforts searchsearch forfor drugsdrugs thatthat areare
composedcomposed ofof

a a singlesingle chemicalchemical entityentity..””

C.T. Keith, A.A. Borisy, B.R. Stockwell,
MulticomponentMulticomponent therapeuticstherapeutics for for networkednetworked systemssystems

Nature Rev. Drug Nature Rev. Drug DiscovDiscov. 2005, 4, 1
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N. A. Flores, N. A. Flores, CurrCurr. . OpinOpin. . InvestInvest. . DrugsDrugs 20042004, , 55, 984, 984

MerckMerck//ScheringSchering--PloughPlough
twotwo componentcomponent tablettablet
((estatinestatin & & vastatinvastatin))

ZoccorR
ZetiaR

W. H. W. H. FrishmanFrishman & A. L. & A. L. ZuckermanZuckerman, , ExpertExpert Rev. Rev. CardiovasCardiovas. . TherTher. . 20042004, , 22, 675., 675.

twotwo componentcomponent
tablettablet

NorvascNorvascRR

LipitorLipitorRR

O setor de medicamentos cardiovasculares O setor de medicamentos cardiovasculares 
movimentou em 2005 movimentou em 2005 caca. US$ 72 bilhões. US$ 72 bilhões
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C: C: ““... ... therethere hashas beenbeen growinggrowing interestinterest in in thethe (..) (..) rationalrational design of design of ligandsligands actingacting 
specificallyspecifically onon multiplemultiple targetstargets......”” MorphyMorphy & & RankovicRankovic,  J. ,  J. MedMed. . ChemChem. 2005, . 2005, 4848, , 65236523

B: B: ““......therethere are are significantsignificant risksrisks involvedinvolved in in thethe developmentdevelopment of of multicomponentmulticomponent drugsdrugs......””

InterInter--aliaalia: G. : G. GlassGlass, , ““Cardiovascular Cardiovascular combinationscombinations”” NatNat. Rev. . Rev. DrugDrug Discovery Discovery 20042004, , 33, 731; R. , 731; R. MorphyMorphy, C. , C. 
KayKay, Z. , Z. RankovicRankovic, , ““FromFrom magicmagic bulletsbullets to to designeddesigned multiplemultiple ligandsligands”” DrugDrug Discovery Discovery TodayToday 20042004, , 99, 641., 641.

SingleSingle chemicalchemical entityentity
ableable to to modulatemodulate twotwo
targettarget simultaneouslysimultaneously
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•Fármacos simbióticos
novos compostosnovos compostos--protprotóótipos com afinidade (tipos com afinidade (SAfiRSAfiR) relativa pr) relativa próóxima xima 
capazes de serem reconhecidos molecularmente por dois alvoscapazes de serem reconhecidos molecularmente por dois alvos-- 
terapêuticos distintos de diferentes cascatas bioquterapêuticos distintos de diferentes cascatas bioquíímicas, envolvidos micas, envolvidos 
na mesma fisiopatologia.na mesma fisiopatologia.

Symbiotic approach to new lead-candidates
(Multi-target-based new lead-candidates discovery)

a new a new compoundcompound ableable to to bebe effectiveeffective in in twotwo differentdifferent targettarget, , bothboth relevantrelevant to to diseasedisease butbut 
belongingbelonging tto distincto distinct biochemicalbiochemical pathwaypathway;;

COXCOX--2/CA                    2/CA                    RTi/integraseRTi/integrase TACETACE--MMPMMP’’ss
J. Med. Chem. 2004, 47, 550   J. Med. Chem. 2007, 50, 3416     J. Med. Chem. 2002, 45, 2289
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Novas Abordagens Novas Abordagens 
Terapêuticas para o Terapêuticas para o 

Tratamento da InflamaTratamento da Inflamaççãoão

InovaInovaçção terapêuticaão terapêutica
eliezer © 2008



MAPK
MMP

O primeiro alvo:O primeiro alvo:
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22--(2,6(2,6--DioxoDioxo--33--piperidinylpiperidinyl))--11HH--isoindoleisoindole--1,3(21,3(2HH))--dionedione

thalidomidethalidomide WilhelmWilhelm KunzKunz, 1953, 1953
Herbert Herbert KellerKeller, 1953, 1953
CNS, 1957CNS, 1957
FrancesFrances KelseyKelsey, 1961, 1961
GillaGilla Kaplan, 1991 (TNFKaplan, 1991 (TNF--α)α)
Elisabeth P. Sampaio,1997Elisabeth P. Sampaio,1997

L.M. Lima L.M. Lima etet al., O Renascimento de um Fal., O Renascimento de um Fáármaco: Talidomida, rmaco: Talidomida, QuimQuim. Nova. Nova 2001, 24, 683; (2001, 24, 683; (www.scielo.brwww.scielo.br); ); 
E.P. Sampaio, D.S. Carvalho, J.A.C. Nery, U.G. Lopes, E.N. E.P. Sampaio, D.S. Carvalho, J.A.C. Nery, U.G. Lopes, E.N. SarnoSarno,,””ThalidomideThalidomide: : AnAn OverviewOverview of of itsits 
PharmacologicalPharmacological MechanismsMechanisms ofof ActionAction””AntiAnti--inflammatoryinflammatory & && &antianti--alergyalergy AgentsAgents in Medicinal in Medicinal ChemistryChemistry 
2006, 5, 71; L.M. Lima, C.A.M. Fraga, V.L.G. 2006, 5, 71; L.M. Lima, C.A.M. Fraga, V.L.G. KoatzKoatz, E.J. Barreiro, , E.J. Barreiro, ““ThalidomideThalidomide andand AnalogsAnalogs as as AntiAnti-- 
inflammatoryinflammatory andand ImmunomodulatorImmunomodulator DrugDrug CandidatesCandidates””, , AntiAnti--inflammatoryinflammatory & && &antianti--alergyalergy AgentsAgents in in 
Medicinal Medicinal ChemistryChemistry 2006, 5,79.2006, 5,79.

N

O

O
N
HO

O

ThalomidThalomidRR, , PhasePhase III, III, CelgeneCelgene

TNFTNF--αα
 

ICIC5050 = 200 = 200 μμMM

eliezer © 2008



eliezer © 2008



*  Terapias com *  Terapias com biofbiofáármacosrmacos injetinjetááveis.veis.

*

JD Gale, KF McClure, N Pullen, Annu.Rept. Med. Chem. 2003, 38, 141;
B Bain, M Brazil, Nature Rev. Drug Disc. 2003, 2, 693;

BiofBiofáármacosrmacos AntiAnti--TNFTNF--αα
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DMARD (DMARD (diseasedisease--modifyingmodifying antirheumaticantirheumatic drugdrug) ) 

methotrexatemethotrexate + + sulfasalazinesulfasalazine + + hydrochloroquinehydrochloroquine

methotrexatemethotrexate, , sulfasalazinesulfasalazine ((AzulfidineAzulfidineRR), ), leflunomideleflunomide ((AravaAravaRR), ), 
cyclosporinecyclosporine ((NeoralNeoralRR), ), chlorambucylchlorambucyl ((LeukeranLeukeranRR), ), penicilaminepenicilamine ((CuprimineCuprimineRR), ), 
hidroxychloroquinehidroxychloroquine, , Gold salt, Gold salt, azathioprineazathioprine ((ImuranImuranRR) ) 

antianti--tumor tumor necrosisnecrosis factorfactor (TNF) (TNF) drugsdrugs::
etanercepteetanercepte ((EnbrelEnbrelRR), ), infliximabeinfliximabe ((RemicadeRemicadeRR), ), adalimumabeadalimumabe ((HumiraHumiraRR))
tocilizumabetocilizumabe [[ActemraActemraRR]  ]  

R$7.057,77*R$7.057,77*
R$3.668,79*R$3.668,79*

R$7.082,39*R$7.082,39*

* * ConsultaConsulta emem 15/07/2008: 15/07/2008: http://www.consultaremedios.com.br/http://www.consultaremedios.com.br/
eliezer © 2008

http://images.google.com.br/imgres?imgurl=http://www.netlogiccorp.com/images/dmard.gif&imgrefurl=http://www.netlogiccorp.com/&h=60&w=130&sz=15&hl=pt-BR&start=30&tbnid=fOPuW9vKR_YNhM:&tbnh=42&tbnw=91&prev=/images%3Fq%3DDMARD%26start%3D18%26ndsp%3D18%26svnum%3D10%26hl%3Dpt-BR%26lr%3D%26sa%3DN
http://images.google.com.br/imgres?imgurl=http://homepage.mac.com/ciberfefo/.cv/ciberfefo/Sites/.Pictures/Photo%2520Album%2520Pictures/2003-11-08%252021.31.02%2520-0800/Image-22530CCE127411D8.jpg-thumb_205_273.jpg&imgrefurl=http://homepage.mac.com/ciberfefo/Trabajos/PhotoAlbum31.html&h=273&w=180&sz=5&hl=pt-BR&start=20&tbnid=pjJah8OtCQ01FM:&tbnh=113&tbnw=75&prev=/images%3Fq%3Dhumira%26start%3D18%26ndsp%3D18%26svnum%3D10%26hl%3Dpt-BR%26lr%3D%26sa%3DN
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CurrCurr Op Op PharmacolPharmacol. 2004, 4, 372. 2004, 4, 372

CurrCurr Op Op PharmacolPharmacol. 2004, 4, 276. 2004, 4, 276

PhosphodiesterasePhosphodiesterase--4 as a 4 as a therapeutictherapeutic targettarget
MilesMiles D D HouslayHouslay, Peter , Peter SchaferSchafer & & KamKam Y J Y J ZhangZhang

DrugDrug DiscovDiscov TodayToday 2005, 10, 1503, 2005, 10, 1503, 

CurrCurr Op Op PharmacolPharmacol. 2005, 5, 257. 2005, 5, 257
eliezer © 2008

O segundo alvo:O segundo alvo:

http://www.elsevier.com/locate/issn/14714892


Note: S, short-form; SS, super short-form; no labels, long- 
form; LARBS, low-affinity rolipram binding state; HARBS, 
high-affinity rolipram binding state. 

www.hsc.wvu.edu/wvucn/People/Zhang/research.html

The phosphodiesterase 4 (PDE4) is the 
most important PDE family in the 
control of intra-cellular cAMP. PDE4 is 
encoded by four separate genes 
(PDE4A, 4B, 4C, and 4D). The PDE4 
subtypes are differentially distributed in 
brain regions, indicating that they may 
exert different CNS activity. Our 
preliminary studies supported the idea 
that PDE4D plays a critical role in the 
mediation of memory. Using gene  
knockout and gene silencing 
techniques, we are determining the 
roles of PDE4D and its splice variants 
in memory processes and in other 
aspects of behavior. Hopefully, this will 
help guide the chemical syntheses of 
potent, selective inhibitors of individual 
PDE4 subtypes.
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Roflumilast (DaxasR)
Altana Pharma AG 
& Pfizer Inc

Cilomilast (ArifloR)
GSK
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ArilAril--sulfonamidasulfonamida

J. G. MontanaJ. G. Montana, G. M. , G. M. BuckleyBuckley, N. Cooper, H. J. , N. Cooper, H. J. DykeDyke, L. , L. GowersGowers, , 
J. P. J. P. GregoryGregory, P. G. , P. G. HellewellHellewell, H. J. , H. J. KendallKendall, C. , C. LoweLowe, R. , R. MaxeyMaxey, , 
L. L. MiotlaMiotla, R. J. , R. J. NaylorNaylor, , K. A.K. A. RuncieRuncie, B. , B. TuladharTuladhar, J. B. H. , J. B. H. WarneckWarneck,  ,  
““ArylAryl sulfonamidessulfonamides as as selectiveselective PDEPDE--4 4 inhibitorsinhibitors”” , , BioorgBioorg. . MedMed. . ChemChem..
LettLett. 1998, . 1998, 88, 2635., 2635.

O

O

S
O O

H3C

H3C

NH

PDE-4i IC
5 0

 = 4.3 μM
5050

ChiroscienceChiroscience LtdLtd, Cambridge , Cambridge ScienceScience ParkPark, Milton , Milton RoadRoad, Cambridge, UK, Cambridge, UK
((CelltechCelltech ChiroscienceChiroscience LtdLtd ))
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1 GMS Silva, LM Lima, CAM Fraga, CMR Sant´Anna, EJ Barreiro, Bioorg. Med. Chem. Lett. 2005, 15, 1169
2 LM Lima, P Castro, AL Machado, CAM Fraga, Bioorg. Med. Chem. 2002, 10, 3067
3 LM Lima & EJ Barreiro, resultados não publicados
4 BR-0502016-6 03/06/2005 eliezer © 2008
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/CHCl3XHN

70%

ClSO3H/PCl5 N

O

O

S

O

Cl

O

anidrido ftálico

X=NCH3  65
X=NPh   67%
X= NH   56%
X= O    60%
X= S     65%

Lidia M. Lima,Tese de Doutoramento, IQ-UFRJ, Br., 2001

Overall Overall yieldyield: : caca.. 20%20%
(0.35 M, (0.35 M, caca.. 150g)150g)

X = X = NMeNMe 65%65%
X = X = NPhNPh 67%67%
X = NH    58%X = NH    58%
X =   O     63%X =   O     63%
X =   S      67%X =   S      67%
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EffectEffect of new of new compoundscompounds andand thalidomidethalidomide onon neutrophilneutrophil
influxinflux inducedinduced byby LPS LPS intointo BALB/c of BALB/c of micemice lungslungs

(10 mg/kg, DMSO; i.p.)(10 mg/kg, DMSO; i.p.)

eliezer © 2008



Effect of compound  LASSBio 468 on TNFEffect of compound  LASSBio 468 on TNF--αα
 

levels and levels and 
neutrophilneutrophil influx into the BALB/c of mice lungsinflux into the BALB/c of mice lungs

50% more 50% more activeactive thanthan thalidomidethalidomide

LASSBioLASSBio--468468

eliezer © 2008
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TNFTNF--α α EDED50  50  2,5  mg/Kg2,5  mg/Kg

PDEPDE--44 inibidorinibidor

AtividadeAtividade PDEPDE--4 de 4 de foifoi 
medidamedida emem aorta bovina: aorta bovina: 

ICIC5050 = 32,6= 32,6μμMM
((cf.cf. PDEPDE--1, 2, 3, > 420 1, 2, 3, > 420 μμMM; 5); 5)

Dr Dr ClaireClaire LugnierLugnier (CAPES(CAPES--COFECUB; COFECUB; LASSBioLASSBio--StrasbourgStrasbourg))
UniversitUniversitéé Louis Pasteur de Louis Pasteur de StrasbourgStrasbourg, FR., FR.

LaboratoireLaboratoire de de PharmacologiePharmacologie etet dde Physicochimiee Physicochimie desdes InteractionsInteractions
CellulairesCellulaires etet MolMolééculairesculaires..C18H16N2O4S2

 

a) L. M. Lima a) L. M. Lima et alet al., ., ““Synthesis and AntiSynthesis and Anti--inflammatory Activity of inflammatory Activity of PhthalimidePhthalimide Derivatives, Designed as New Thalidomide AnaloguesDerivatives, Designed as New Thalidomide Analogues””, , BioorgBioorg. Med. Chem. Med. Chem. 2002, 10, 3067;. 2002, 10, 3067;
b) M. S. b) M. S. AlexandreAlexandre--MoreiraMoreira et al., et al., ““LASSBioLASSBio--468: a New 468: a New achiralachiral Thalidomide Analogue which Modulates TNFThalidomide Analogue which Modulates TNF--αα

 

and NO Production and Inhibit and NO Production and Inhibit EndotoxicEndotoxic Shock and Shock and 
Arthritis in Animal  ModelArthritis in Animal  Model””, , International International ImmunopharmacologyImmunopharmacology 2005, 5, 485.2005, 5, 485.
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LASSBioLASSBio--468468
Novo Novo agenteagente antianti--inflamatinflamatóóriorio simbisimbióóticotico

M. S. M. S. AlexandreAlexandre--MoreiraMoreira et al.et al., , ““LASSBioLASSBio--468: a New 468: a New achiralachiral Thalidomide Analogue which Modulates TNFThalidomide Analogue which Modulates TNF--aa 
and NO Production and Inhibit and NO Production and Inhibit EndotoxicEndotoxic Shock and Arthritis in Animal  ModelShock and Arthritis in Animal  Model””, , International International 

ImmunopharmacologyImmunopharmacology 2005, 2005, 55, 485, 485..

L. M. Lima L. M. Lima et alet al., ., ““Synthesis and AntiSynthesis and Anti--inflammatory Activity of inflammatory Activity of PhthalimidePhthalimide
Derivatives, Designed as New Thalidomide AnaloguesDerivatives, Designed as New Thalidomide Analogues””, , BioorgBioorg. Med. Chem. Med. Chem. 2002,. 2002, 1010,, 30673067

LASSBioLASSBio--468, 468, éé um novo um novo candidatocandidato a a protprotóótipotipo de de ffáármacormaco AIAI, , 
(DMARD) (DMARD) estruturalmenteestruturalmente planejadoplanejado porpor hibridahibridaççãoão molecularmolecular, , 
com novo e original com novo e original padrãopadrão molecular, molecular, 
estruturalmenteestruturalmente simples, simples, aquiralaquiral, , desenhadodesenhado
comocomo candidatocandidato a a ffáármacormaco simbisimbióóticotico, , 
úútiltil parapara o o tratamentotratamento dada artriteartrite reumatreumatóóideide
e e dada doendoenççaa de de CrohnCrohn, com , com atividadeatividade protetoraprotetora no no choquechoque 
sséépticoptico e e nana respostaresposta granulomatosagranulomatosa emem modelomodelo de de artriteartrite 
reumatreumatóóideide emem camundongoscamundongos, , semsem efeitoefeito imunossupressorimunossupressor. . 
PossuiPossui novo novo mecanismomecanismo de de aaççãoão, , originaloriginal, , inibindoinibindo a  a  
respostaresposta aoao TNFTNF--αα

 
ee a a atividadeatividade PDEPDE--44, , comocomo desejadodesejado 

quandoquando de de seuseu planejamentoplanejamento estruturalestrutural. . RepresentaRepresenta umauma 
autênticaautêntica inovainovaççãoão terapêuticaterapêutica..
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PUBLICAPUBLICAÇÇÕES & PATENTES ÕES & PATENTES LASSBioLASSBio--468468

1. CAMPOS, H S; XISTO, D G; TEIXEIRA, I; NEGRI, E M; MAUAD, T; CARNIELLI, D; LIMA, L. M.; BARREIRO, E 
J; FAFFE, Ds; ZIN, W A; SILVA, J R Lapa E; ROCCO, P R M. Protective effects of phosphodiesterase 
inhibitors on lung function and remodeling in a murine model of chronic asthma. Brazilian Journal of 
Medical and Biological Research,  39, 283-287, 2006.

2. ALEXANDREMOREIRA, Magna S; TAKIYA, Christina M; ARRUDA, Luciana B de; PASCARELLI, Bernardo; 
GOMES, Raquel N; FARIA NETO, Hugo C Castro; LIMA, L. M.; BARREIRO, E.J. LASSBio-468: a new achiral 
thalidomide analogue which modulates TNF-alfa and NO production and inhibits endotoxic shock and 
arthritis in a animal model. International immunopharmacology, 5, 485-494, 2005.

3. ROCCO, P. R M; LIMA, L. M.; MACHADO, A. L.; GONÇALVES DE MORAES, V. L.; BARREIRO, E. J; ZIN, W. A. 
The therapeutic potential of a new phosphodiesterase inhibitor in acute respiratory distress syndrome. Eur. 
Respir. J., 22, 20-27, 2003.

4. LIMA, L. M.; CASTRO, P.; MACHADO, A. L.; FRAGA, C. A. M.; LUGNIER, C.; GONÇALVES DE MORAES, V. L.; 
BARREIRO, E. J. Synthesis and antiinflammatory activity of phthalimide derivatives, designed as new 
thalidomide analogues. Bioorg. Med. Chem., 10, 3067-3073, 2002.

1. BARREIRO, E. J.; ROCCO, P.R. M.; ZIN, W. A.; LIMA, L. M., FRAGA, C.A. M.; KOATZ, V. L. G.. USO DO 
COMPOSTO LASSBio 596 E CONGÊNERES, E COMPOSIÇÕES FARMACÊUTICAS CONTENDO OS MESMOS, 
NO TRATAMENTO DA SÍNDROME DO DESCONFORTO RESPIRATÓRIO AGUDO. 2002 [INPI#0208667-7]

2. BARREIRO, E.J.; ROCCO, P. R. M.; ZIN, W. A.; LIMA, L. M., FRAGA, C. A. M. DERIVADOS N- 
FENILFTALIMÍDICOS E CARBAMOILBENZÓICOS FUNCIONALIZADOS, PROCESSOS PARA SUA PREPARAÇÃO 
E COMPOSIÇÕES FARMACÊUTICAS CONTENDO OS MESMOS, 2003 [INPI#0401660-2]
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1 GMS Silva, LM Lima, CAM Fraga, CMR Sant´Anna, EJ Barreiro, Bioorg. Med. Chem. Lett. 2005, 15, 1169
2 LM Lima, P Castro, AL Machado, CAM Fraga, Bioorg. Med. Chem. 2002, 10, 3067
3 LM Lima & EJ Barreiro, resultados não publicados
4 BR-0502016-6 03/06/2005 elieer © 2008



CurrCurr Op Op PharmacolPharmacol. 2004, 4, 372. 2004, 4, 372

CurrCurr Op Op PharmacolPharmacol. 2004, 4, 276. 2004, 4, 276

PhosphodiesterasePhosphodiesterase--4 as a 4 as a therapeutictherapeutic targettarget
MilesMiles D D HouslayHouslay, Peter , Peter SchaferSchafer & & KamKam Y J Y J ZhangZhang

DrugDrug DiscovDiscov TodayToday 2005, 10, 1503, 2005, 10, 1503, 

CurrCurr Op Op PharmacolPharmacol. 2005, 5, 257. 2005, 5, 257
eliezer © 2008

O terceiro alvo:O terceiro alvo:

http://www.elsevier.com/locate/issn/14714892


C
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LiteraturaLiteratura de de patentespatentes::
Anti MAPKp38Anti MAPKp38
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ScienceScience DirectDirect-- TopTop--25 25 HottestHottest ArticlesArticles BioorganicBioorganic Medicinal Medicinal ChemistryChemistry LettersLetters:13:13ºº artigo mais consultado artigo mais consultado 
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Perfil FarmacolPerfil Farmacolóógicogico

EFEITOS DOS COMPOSTOS INIBIDORES DE p38 SOBRE A 
FOSFORILAÇÃO DA MAP KINASE p38 EM PBMC INDUZIDA POR LPS
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Perfil FarmacolPerfil Farmacolóógico 2gico 2

Os animais foram prOs animais foram préé--tratados com tratados com LASSBioLASSBio--998 p.o., 4h antes da inala998 p.o., 4h antes da inalaçção de LPS (0,5 ão de LPS (0,5 mgmg//mLmL) e a contagem de ) e a contagem de 
neutrneutróófilosfilos foi efetuada apfoi efetuada apóós 3h. s 3h. 

EFEITO DE TRATAMENTO COM L-998 NO INFLUXO DE 
NEUTRÓFILOS APÓS INSTILAÇÃO INTRANASAL DE  TNF-α
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Modelo de Inflamação
Pulmonar aguda induzida por LPS

ED50 =150 mg/kg (via oral)
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LASSBioLASSBio--294*294*

LASSBioLASSBio--599599

LASSBioLASSBio--341341

LASSBioLASSBio--294*294*

LASSBioLASSBio--349, 349, LASSBioLASSBio--715715

LASSBioLASSBio--468468
LASSBioLASSBio--998998

LASSBioLASSBio--468468
LASSBioLASSBio--341341

LASSBioLASSBio--294*294*

LASSBioLASSBio--498498

LASSBioLASSBio--365365

LASSBioLASSBio--560560
LASSBioLASSBio--501501

LASSBioLASSBio--455455

LASSBioLASSBio--772*772*

LASSBioLASSBio--468, 468, LASSBioLASSBio--961961

InovaInovaççãoão

FarmacolFarmacolóógicagica
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Dra Claire Lugnier, (Faculté de Pharmacie, Université Louis Pasteur, 

Strasbourg, França.

LASSBioLASSBio, UFRJ: , UFRJ: 
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