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12 Questao: Como valorizar os bioprodutos Amazonicos tradicionais?

- Usos tradicionais
- Novos usos
- Residuos da bioindustria

22 Questao: Como aumentar a qualidade dos bioprodutos Amazonicos?

- DOC
- Valorizar diferencas regionais

32 Questao: Como conhecer e valorizar a biodiversidade ainda desconhecida?

- Animais
- Microorganismos
- Aproveitamentos transdisciplinares

42 Questao: Qual o trabalho do fitoquimico no século XXI?

- Isolar

- Aumento de Escala

- Identificar em misturas

- Padronizar extratos e fragoes ativos




12 Questao:

- Como valorizar os bioprodutos Amazonicos
tradicionais?

- Usos tradicionais
- Novos usos
- Residuos da bioindustria



Buriti— Mauritia flexuosa
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Saracura-mira

Ampelozizyphus amazonicus




- Do puxuri 3 pimenta-longa
- Da seringueira ao agai

- Da copaiba ao cipo-titica

- Do cumaru ao parica

- Do cupuagu a sorva

- Do tucuma ao bacuri

- Da mandioca a casca-preciosa

- Do pau-rosa ao tapereba

- Do piquia a macacaporanga

- Da unha-de-gato ao babacu

- Da priprioca ao patchouli

- Da pataqueira a catinga de mulata

- Da sdlvia-do-marajo ao breu...




No inicio: de frente para o mar...
...a busca por especiarias.

“...e 0S mesmos eram
cheios de graos vermelhos,
pequenos, que,
esmagando-os entre os dedos,

faziam tintura muito vermelha, da

qual eles andavam tintos...”

Pero Vaz de Caminha, Carta a El Rey D. Manoel |, 1500.



%"’ ”...mascam essa fruta e espremem o suco dentro de Jenipapo
oy Genipa americana

Rubiaceae

um vaso. Com ele € que se pintam. Quando

esfregam 0 suco sobre a pele, no inicio parece
agua. Mas depois de algum tempo a pele fica tao

Urucum preta como se fosse tinta. Isso perdura até o nono
Bixa orellana dia. Depois a cor desaparece, mas ndo antes desse
Bixaceae

prazo, mesmo quando eles se lavam muitas vezes".
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Jenipapo
Genipa americana
Rubiaceae

Urucum
Bixa orellana
Bixaceae




Urucum
Bixa orellana
Bixaceae
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Jenipapo
Genipa americana
Rubiaceae




Urucum
Bixa orellana
Bixaceae coome
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J.Food Pharm.Sci. 2 (2014) 68-74

Journal of Food and Pharmaceutical Sciences

jEce. - - hatmvci

Available online at jfoodphamsci.com

Research Article

Studies on Effect of Light Source on the Stability and In Vitro Antioxidant
Activity of Dyes and Extracts from Annatto (Bixa orellana L.) Seed

Prabhakara Rac Pamidighantam®, Narsing Rao Galla, Madhavi Mallidu, Balaswamy Karakala,
Satyanarayana Akula

[ nacia.2010: 44(2)231-24:
CSIR-Central Food Technological Research Institute (Council of Scientific and Ir Revista Cubana de Farmacia.2010; 44(2)231-244

Habshiguda, Uppal Road, Hyderabad-500 007, India

ARTICULOS DE REVISION

La Bixa orellana L. en el tratamiento de afecciones
estomatologicas, un tema aun por estudiar

Hetzel de la C. Lourido Pérez'; Gregorio Martinez Sanchez™

Bixin Action in the Healing Process
(el Of Rats Mouth Wounds

&
L

Authors: Machado Piva, Renata; Cristina Batista Rodrigues

Johann, Aline; Kocler Costa, Camila; Gomez Miguel,

Obdulio; Ribeiro Rosa, Edvaldo; Reis de Azevedo-Alanis, . n: A . ot .y
Luciana; Cristina Trevilatto, Paula; Aparecido Ignacio, Tolerdbllldade CUtdl’lEd a blx' nd
Sergio; Vida Cassi Bettega, Patricia; Maria Trindade Gregio,

Ana

Urucum
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Source: Current Pharmaceutical Biotechnology, Volume Eliana Carla Gomes de Souza', nutricio@faminas.edu.br
14, Number 9, October 2013, pp. 785-791(7) 1. Faculdade de Minas-Muriaé (FAMINAS-Muriaé), MG.

E-Bixina Publisher: Bentham Science Publishers
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J Biomed Mater Res B Appl Biomater. 2016 Jun 13. doi: 10.1002/jbm.b.33724. [Epub ahead of print]

Efficient cutaneous wound healing using bixin-loaded PCL nanofibers
in diabetic mice.

Journal of Pinzon-Garcia AD', Cassini-Vieira P2, Ribeiro CC', de Matos Jensen CE?, Barcelos LS?, Cortes ME?,
Biomedical Materials Research .. 1
PART B APPLIED BIOMATERIALS —Sm'Sterra RD".

Free Radical Biology and Medicine
Volume 89, December 2015, Pages 690-700

Efficient cutaneous wound healing using bixin-loaded

PCL nanofibers in diabetic mice
Original Contribution

Ana Delia Pinzon-Garcia, Pusbla Cassini-Vieira,? Cyntia Cabral Ribeiro," Systemic administration of the apocarotenoid bixin protects

Carlos Eduardo de Matos Jensen,” Luciola Silva Barcelos,” Maria Esperanza Cortes,” skin against solar UV-induced damage through activation of
Ruben Dario Sinisterra® NRE?2

Shasha Tao, Sophia L. Park, Montserrat Rojo de la Vega, Donna D. Zhang ® - ™ Georg T. Wondrak -

Int J Pharm. 2014 Oct 1;473(1-2):485-92. doi: 10.1016/j.ijpharm.2014.07.027. Epub 2014 Jul 24.

Bixin loaded solid lipid nanoparticles for enhanced hepatoprotection--
preparation, characterisation and in vivo evaluation.

Rao MP', Manjunath K2, Bhagawati ST?, Thippeswamy BS1.

U r u C u m Arq. Bras. Med. Vel. Zootec., v.68, n.1, 104-112, 2016

Bixa orellana

. Potencial cicatricial da Bixa orellana L. em feridas cutaneas:
B|Xa ceae estudo em modelo experimental

[Therapeutic potential of Bixa orellana L. in skin wounds: a study in the
rat model of open wound healing]

S.0. Capeﬂal, M.T. T:'Hmannl, A0.C. Féi:'xz, E.G. Fonrouml, C.G. Fernandesz,
R.A. Freitag’, M.A.Z. Santos”, S.R. Félix', M.O. Nobré®
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Jenipapo
Genipa americana
Rubiaceae




g

J Bacteriol Virol. 2016 Jun;46(2):108-113. Korean.
Published online June 28, 2016. https://doi.org/10.4167/jbv.2016.46.2.108

Copyright © 2016 The Korean Society for Microbiology and The Korean Society of Virology

Antitumor Effects of Genipin: New and Emerging Insights from
Recent Studies

Yu Su Shin,’ Miyeon Cho,? Gyu Hwan Park,? Hyosun Cho,Ba and Hyojeung K:angr:]2

Molecules. 2016 Jul 16;21(7). pii: E923. doi: 10.3390/molecules21070923.
Evaluation of the Antidepressant Activity, Hepatotoxicity and Blood

Brain Barrier Permeability of Methyl Genipin. .Jenlpapo.
Che X1'2‘3, Wan Md:!—}:rﬂ: Wan T?,E‘.,Q.‘ Fan H1t],11.12, Yan M13=14=1‘E’, Wan W1EE'.,1T,1B, Mm:zu:m_ Genlpa Gmerlcana
Rubiaceae

The Role of Genipin and Geniposide in Liver Diseases: A Review

Sheng-xi Meng'?, Jing-hua Peng'?®, Qin Feng'?, Jian-mei Cao* and Yi-yang Hu'**

Drug Metab Lett. 2016 Oct 20. [Epub ahead of print]

Genipin inhibits the induction of inducible nitric oxide synthase
through the inhibition of NF-kB activation in rat hepatocytes.

Nakatake R, Tsuda T, Matsuura T, Miki H, Hishikawa H, Matsushima H, Ishizaki M, Matsui K, Kaibori M,
Nishizawa M, Okumura T', Kon M.



@ PLos | ONE

RESEARGH ARTIGLE
Genipin Enhances Kaposi’s Sarcoma-
Associated Herpesvirus Genome
Maintenance

Miyeon Cho'®, Seok Won Jung'®, Soomin Lee'®, Kuwon Son', Gyu Hwan Park', Jong-
Wha Jung’, Yu Su Shin?, Taegun Seo®, Hyosun Cho®*, Hyojeung Kang'*

Mater Sci Eng C Mater Biol Appl. 2016 Dec 1;69:967-76. doi: 10.1016/].msec.2016.08.011. Epub 2016 Aug 5.

Novel genipin crosslinked atorvastatin loaded sericin nanoparticles Jenipapo
for their enhanced antihyperlipidemic activity. Genipa americana
Kanoujia J1, Singh M?, Singh P71, Saraf SAZ?. Ru biaceae

2
il
il 2 .

Colloids Surf B Biointerfaces. 2016 Dec 1;148:607-614. doi: 10.1016/j.colsurfb.2016.09.031. Epub 2016 Sep 22.

|
’ *

Biopolymeric hydrogels - nanostructured TiO2 hybrid materials as
potential injectable scaffolds for bone regeneration.

e

Zazakowny K1, Lewandowska-t aricucka J2, Mastalska-Poptawska J', Kamiriski K?, Kusior A', Radecka
M?*, Nowakowska M3.

# Author information

Abstract
The present work aims at development of novel hybrid materials from [E4lJaly crosslinked
collagen or collagen/chitosan hydrogels containing various types of TiO, nanoparticles



. R'=R*=H:R>=0Ac
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Andiroba
Carapa guianensis _
Meliaceae | ) COOCH;




Andiroba
Carapa guianensis
Meliaceae

Curr Pharm Des. 2014;20(6):850-6.

Grenetics and Molecular Biology, 39, 2, 248-256 (2016)
Copyright © 2016, Sociedade Brasileira de Genética, Printed in Brazil
DO hitp://dx.doi.org/10.1590/1678-4685-GMB-2015-D098

Research Article

The lipidome, genotoxicity, hematotoxicity and antioxidant properties of
andiroba oil from the Brazilian Amazon

Susana Suely Rodrigues Milhomem-Paixdo', Maria Luiza Fascineli’, Mariana Matos Roll?, Jodo Paulo
Figueird Longo®, Ricardo Bentes Azevedo®, Julio Cesar Pieczarka', Hugo Leonardo Crisostomo Salgado®,
Alberdan Silva Santos® and Cesar Koppe Grisolia’

Malar J. 2014 Aug 13;13:317. doi: 10.1186/M1475-2875-13-317.

In vitro and in vivo anti-malarial activity of imonoids isolated from the residual seed biomass
from Carapa guianensis (andiroba) oil production.

Pereira TB, Rocha E Silva LF, Amorim RC. Melo MR, Zacardi de Souza RC, Eberdin MN, Lima ES, Vasconcellos MC, Pohlit AM?.

J Ethnopharmacol 2012 Aug 1:142(3):679-83. doi: 10.1016/ jep.2012.05.037. Epub 2012 May 31.

Antiplasmodial activity of the andiroba (Carapa guianensis Aubl., Meliaceae) oil and its limonoid-
rich fraction.
Miranda Jinior RN', Dolabela MFE, da Silva MN, Pévoa MM, Maia JG.

Efeito da Carapa guianensis Aublet (Andiroba) e Orbignya
phalerata (Babacu) na cicatrizacdo de colorrafias em ratos

Effect of Carapa guianensis Aublet (Andiroba) and Orbignya phalerata (Babassu)
in colonic healing in rats

Cicero EvanDro Soares Sitva’?, ORLANDO JosE Dos SANTOS?, JURANDIR MARCONDES RiBAs-FILHO'; FERNANDO Issamu TasusHI'; MaRrcio

The therapeutic properties Of Carapa guianensis_ Hiroak Kume'; LEanDro Bressianmi Jukonis': 1cor FurLan CeLial

Henriques Md, Penido C'.

Rev. Col. Bras. Cir. 2015; 42(6): 399-406



Fitoterapia. 2014 Jul;96:56-64. doi: 10.1016/.fitote. 2014.04.006. Epub 2014 Apr 15.
Carapanolides C-l from the seeds of andiroba (Carapa guianensis, Meliaceae).

Inoue T, Matsui ¥, Kikuchi T', In ¥", Murao Yamada T', Tanaka R*.

Volume 71, Issue 18, 2015, Pages 2753-2760

3 Tetrahedron — Molecules 2015, 20 55-20966; doi:10.3390/molecules201119737
, b Article

Carapanolides J-L from the Seeds of Carapa

guianensis (Andiroba) and Their Effects on LPS- | Carapanolides M-S from seeds of andiroba (Carapa Carapanolides T-X from Carapa guianensis (Andiroba) Seeds

Activated NO Production guianensis, Meliaceae) and triglyceride metabolism-promoting
activity in high glucose-pretreated HepG2 cells

) Py o . . ) Teppei Miyake 1, Sari Ishimoto 1, Naoko Ishimatsu 1, Keiichiro Higuchi 1, Katsuhiko Minoura 1, Takashi
Yuuki Matsui , Takashi Kikuchi ', Takanobu Inoue ', Osamu Muraoka *, ol - Yuuki Mats s da’, Ya Osamu Muraoka’, Chie Kikuchi 1, Takeshi Yamada 1, Osamu Muraoka 2 and Reiko Tanaka 1*

Takeshi Yamada ' and Reiko Tanaka ' & Ninomiya s

Fitoterapia. 2013 Oct;90:20-9. doi- 10.1016 fitote.2013.07.001. Epub 2013 Jul 10. Fitoterapia

Andirolides Q-V from the flower of andiroba (Carapa guianensis, Meliaceae). , volume 100, January 2015, Pages 81-87

Sakamoto A', Tanaka Y, Inoue T, Kikuchi T, Kajimoto T, Muraocka O, Yamada T, Tanaka R.
Andirolides W-Y from the flower oil of andiroba (Carapa
guianensis, Meliaceae)

mu Muraoka®, Kiy

SRy : " Int. ]. Mol. Sci. 2016, 17(4), 591; doi:10.3390/4ms17040591
Andiroba | " Nl Ny A Artit

C ara pa g u [ anens [ ) & | Y Fi | Hepatoprotective Limonoids from Andiroba (Carapa guianens

M e I i a C e a e : i b T - Kiyofumi Ninomiya 12, Seiya Miyazawa 1, Kaiten Ozeki 1, Natsuko Matsuo 1, Osamu Muraoka 123,
5 Takashi Kikuchi 4, Takeshi Yamada 4, Reiko Tanaka 4* and Toshio Morikawa 1.2.%



O Curare

“...0s curares constituem talvez o exemplo
mais perfeito da argucia, do engenho, da
perspicacia do indio sul-americano.

Em quase todos os reconditos do grande
vale, descobriu ele aquelas plantas que
embora botanicamente diversas, podiam
fornecer-lhe o veneno, indcuo por via oral,
do qual uma gota, injetada, permitia prostrar
a caca em fracao de segundos”.

Gottlieb, O.R e Mors, W.B. Interciéncia, 252, 1978.




O Curare

- Mais de 70 espécies sao utilizadas
para a producao do curare nos géneros:
- Strychnos
- Chondodendrom

Tubocurarina




O Timbo

- Principios ativos encontrados nas cascas
das raizes de Leguminosas dos géneros:

- Derris

- Lonchocarpus

Rotenonas: Deguelina, tefrosina



22 Questao:

- Como aumentar a qualidade dos bioprodutos
Amazonicos?

- DOC
- Valorizar diferencgas regionais



Oleos de copaiba apresentam grande
variacao em sua composicao quimica

Sesquiterpenos nao oxigenados

Sesquiterpenos oxigenados

Commodities versus DOC
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Pricolage argenting propée joges

Para medhorar desempenho
cogadivo na pré-escoia

NSAGEIROS DO UNIVERSD
Co: Upo especial de iz ajuca
a detectar os rai0s gésmicos

Grafico mostra os principais produtos naturais originarios de cada microrregiao do estado
do Amazonas.

Commodities versus DOC




32 Questao:

- Como conhecer e valorizar a biodiversidade ainda
desconhecida?

- Animais
- Microorganismos
- Aproveitamentos transdisciplinares
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Analytlcal & Bioanalytical

Techniques
Research Article

Elemental Composition of Drulia browni Collected in Negro River (Amazonas,

luri Bezerra de Barros™, Cecilia Volkmer-Ribeiro*, Claudia Candida Silva'™ and Valdir Floréncio da Veiga Junior®
"Grupo Crowfoot de Métodos de Raios-X, Escola Supenor de Tecnologia, Universidade do Esfado do Amazonas, Av. Darcy Vargas 1200, 69065-020 Manaus — AM,

Anstituto Politécnico do Rio de Janeire, Universidade do Estado do Rie de Janeire, R. Bonfim, 25, CEP 28625-570 Nova Friburgo — RJ, Brazil
Deparamento de Quimica, Instituto de Cifncias Exatas, Universidade Federal do Amazonas, Av. Rodige Octdvic, 8200, CEP 63077-000 Manaus — AM, Brazil
“Museu de Ciéncias Naturais, Fundagio Zoobotinica do Rie Grande do Sul, Cx.P. 1188, 200001-970 Porto Alegre = RS, Brazil

; Journal of Bioprocessing & Biotechniques oo aeszss-sszioooars

ResearchArlicle Onenflccess

Extraction of High Purity Silica from Amazonian Sponges

luri Bezerra de Barros'2, Cecilia Volkmer-Ribeiro?, Valdir Floréncio da Veiga Junior®and Claudia Cdndida Silva®*

Research article

Received: 10 October 2012 Accepted: 12 October 2012 Published enline in Wiley Online Library

(wileyonlinelibrary.com) DOI 10.1002/xrs.2430

Elemental composition of freshwater sponges
Drulia uruguayensis and Drulia cristata
collected in the Tapajos River

luri Bezerra de Barros,” Emily Silva Gomes dos Santos,”
Desirée Emelly Dantas Gomes,” Cecilia Volkmer-Ribeiro,*
Claudia Candida Silva®* and Valdir Floréncio da Veig

OCORRENCIA DE ESPONJAS DE AGUA DOCE
(PORIFERA, DEMOSPONGIAE) NA BAIA DO
MALHEIROS, PANTANAL MATO-GROSSENSE

Occurrence of freshwater sponges (Porifera, demospongiae) in the Bay of
Malheiros, Pantanal Mato-Grossense

Barros et al., J Anal Bioanal Tech 2014, 512
http: //dx.doi.ong/ 10. 4172/ 2155-83872.512-011

MAROSTEGA, T. N.
MORINL A.A.E. T.
RODRIGUES. F. A. C.
ARAUJO, L. M.
BARROS, L. B.
DAVEIGAJ. V.F.

Bamo= =t al., J Bioprocess Biotech 2016, €:4

D‘/q oevistar Virtoural de Crrirmrica

Composicao Elementar da Esponja Dulcicola Metania fittkaui
Volkmer-Ribeiro

de Barros, I. B.; Volkmer-Ribeiro, C.; Silva, C. C.; Veiga Junior, V. F.*

Rev. Virtual Quim., 2014, & (5), 1380-1390. Data de publicagdo na Web: 25 de julho de 2014

http://www.uff.br/rv




Composicao inorganica e usos de esponjas dulciculas

Figura 2. Fragmento de Metania fittkaui 2 4

Figura 4. Ampliacdo do espectro de EDXRF para uma amostra de M. fittkaui coletada no rio
Tapajos

I 122rapé Mapi
[ lLago do Encanto

% m/m)

Concentragio

Figura 5. Concentragdo de elementos minoritarios encontrados em M. fitkaui coletados no
igarapé Mapi (S3o Gabriel da Cachoeira, AM) e Igarapé do Encanto (Belterra, PA)




Bicchemical Systermatics and Ecology 49 (2013) 167-171

Contents lists available at SciVerse ScienceDirect

biochamical
I','lllﬂllllbl:l
and scalogy

Biochemical Systematics and Ecology

journal homepage: www.elsevier.com/locate/biocchemsyseco

Sterols from sponges of Anavilhanas @Crm,,mk

[uri Bezerra de Barros ¢, Cecilia Volkmer-Ribeiro®,
Valdir Floréncio da Veiga Junior®*

hitpeffdx.dodorg/ 10, 5935/0100-404 2,201 50134 Cluim. Nowva, Vol. 38, No, 9, T192-1195, 2015

ESTEROIS E CONSTITUINTES VOLATEIS DA ESPONJA DULCICOLA Trochospongilla paulula (BOWERBANK)

Turi B. de Barros™®, Cecilia Volkmer Ribeiro® e Valdir F. da Veiga Junior®*

Tkl 1. Commiposicao da Trag o voldi de Trochospomgilla palila,

Indice de relengio
Subsifncia Percentual (%)
experimental Titeratura’

Tetradecanol 1675 1671 28

Pentadecanal 1712 1,30

Pentadecans 1775 14,22

Hexadecanal 1413 1819 2,15

Acido pentadecandico 1865 5,02

Hexadecanol 1479 1874 3,18 Figura 1. Perfil cromatogrdfico dos esterois da esponja Trochospongilla

Acido hexadecandico 19460} 1956 9,30 paulula




Quim. Nova, Vol. 36, No. 9, 1348-1353, 2013

SI[:NTESE DO MATERIAL MESOPOROSO MCM-41 USANDO ESPONJA DE AGUA-DOCE COMO FONTE DE
SILICA

Orivaldo da Silva Lacerda Jiinior, Rodrigo Marinho Cawvalcanti, Thaisa Moreira de Matos, Jocilindia de Brito Venfincio,
Iuri Bezerra de Barros, Valdir Floréncio da Veiga-Jinior e Ivoneide de Carvalho Lopes Barros*®

Departamento de Quimica, Instituto de Ciéncias Exatas, Universidade Federal do Amazonas, Avenida General Rodrigo Octédvio,
Coroado, 6200, @907 7-000 Manaus — AM, Brasil

Recebido em 14/3/13; aceito em 11/7/13; publicado na web em 9/8/13
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Figura 5. Isotermas de adsorgdo-dessorgdo de N, das amostras: |

Uso da silica como suporte de catalizadores










Churm, Nowva, Vol 37, No, 1, 89-94, 2014

PERFIL DE FLAYONOIDES E AVALIACAO DO POTENCIAL ANTIOXIDANTE E CITOTOXICO DE
Rauhinia purpurea (Fabaceae) DA REGIAO AMAZONICA

Priscila Moraes dos Santos®, Patricia Danielle (Miveira de Almeida", Emerson Silva Lima", Manoel Odorico de Moraes®,
Palricia Marcal da Costa®, Assuero Silva Meira®, Cliudia do O Pessoa®, Ligia Maria Marino Valente® ¢ Valdir Floréncio
da Veig

1= Bi-Pe o-Ramnose, Ri-H
2 = By = M. Ry P-Lilioase, By = CH
3 - By = I By a-Pammonll == 61 -Clicose, B = O

Fipura 1. Estratura dos favoenoides glicosdados presenfes em espécies de
Banhiniag axados come sabsidacias de referfacia (1) kaempleritring (2) iso-
quercilring, (1) rufing




Miterials Research. 2016; 19(1): 187-104
DO Tty e ol org 10,1300/ 1080-5373-ME-201 30204

The inhibitory action of Bauhinia purpurea extracts on the
corrosion of carbon steel in sulfaric acid medium

Turi Bezerva de Barvos*, Marco André Abud Kappel®, Priscila Moraes des Santos®,
Faldir Floréncio da Veiga Juniow*, Eliane D'Elia® , Ivan Napoledo Bastos=*
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Figure 4: Nyquist plots obtained at the OCP for C-steel m 1 0 mol L H 80O,
with and without of methanolic Bauhinia pupursa extract at the following
concentrations: 50, 125, 250 and 500 mg-L* at 25°C.

2.0k 30 um
Figure 7: SEM micrograph (2000x) of C-steel immersed in 1.0 mol-L* H, SO, in the absence (A) and presence of 250 mg-L" of methanolic
Bauhinia purpursa extract (B).

Figure 2: Open circwit potential (OCP) of C-steel m 1.0 mol-L-*
H, 20, with and without methanolic Bauhinia purpurea extract at
the following concentrations: 50, 123, 250 and 300 mg-L* at 25 °C.
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Figure 3: Polarization curve of C-stasl in 1.0 mol L H,20, with
and without methanolic Bauhinia purpursa extract at the following
concentrations: 30, 125, 250 and 300 mg-L* at 23 °C.
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42 Questao: Qual o trabalho do fitoquimico no século XXI?

Analisar em mistura ou isolar?

Sinergismo ou pureza?

Permanecem os paradigmas do
século XX ?

Isolar ainda é necessario ?



Substancias purificadas de

...A suspirar cantava a coitadinha a sombra do salgueiro. prOdUtOS naturais

Canto de dor coracao lhe vinha: Oh salgueiro! salgueiro!

A Pens Stare

Triste, ouvia-a o regato todo o dia: Oh salgueiro! Othell() ’ ClasiesSetes

Publication

salgueiro! O pranto a pedra dura amolecia...”,

by ,
Desdémona cantava apaixonada. Wailliam /ﬁLi
Shakespeare

Salicin



Taxol Substancias purificadas de
produtos naturais

PHARMA GROUPS TAKE A KEY POSITION

- Isolamento publicado em 1971 CHEM Icﬁlw'

- Primeira coleta em 1962 (Taxus brevifolia)

- Ensaios clinicos: 1983 ¥ \:\ o

- Comercializado em 1994 (Paclitaxel) Zs

- Taxus baccata i R TR

Cell grows and carries DNA replication
out normal metabolism; and chromosome
organelles duplicate duplication

Paclitaxel blocks

transition between

metaphase and \

anaphase and induces cell death \ Cell grows and
prepares for mitosis

Extraction

Chromatography

\.

Crystallization

PAI
WEHL“ ‘ e

3 Chemical steps &
0 - 1 Chromatography step




Efeito sinérgico de produtos
naturais

Linimento Negro dos Vencedores Olimpicos

- Nos Jogos Olimpicos da Antiguidade, os vencedores recebiam
remédios especiais para curar suas feridas e aliviar suas
dores:

- O linimento utilizava Mirra, Frankincense, Acacia e Opio

Reduz o inchaco e alivia a dor de forma 25% mais efetiva que os
modernos emplastos utilizados para este fim.



Efeito sinérgico de produtos

naturais
Cinco ervas mais
utilizadas na medicina
nos EUA

Echinaceae
Alho Sao comercializadas como extratos, agao

. . pelo efeito sinérgico da combinacao de
Ginkgo biloba

seus constituintes
Saw Palmetto

Ginseng



Efeito sinérgico de produtos
naturais

Echinacea (Echnacea purpurea)

Imunoestimulante

Contra infecgoes do sistema respiratori

Distribution of phytochemicals found in ethanolic extracts of Echinacea among the
three main Echinacea species (data from Barnes et al. 2005; Binns et al. 2002; Kraus
et al. 2006; Wu et al. 2004).

Plant part Major compounds Peculiarities

. pallida var ~ Mainly roots Alkylamides Cynarin only present
angustifolia  Mainly flowerheads Caffeic acid derivatives in this species

. pallida var ~ Mainly flowerheads Caffeic acid derivatives  Alkylamides almost
pallida absent

g'c . purpurea Mainly roots Alkylamides

OH]\/ | Mainly flowerheads Caffeic acid derivatives  Echinacoside absent
OH™ = Z O Fg?
0 o 0/\ /< OH

|
Rha Echinacoside

Caffeic acid

0

Cynarin (1,3-dicaffeoyl quinic acid)



GINKGO BILOBA

EFICIENTE CONTRA A PERDA DE MEMORIA

Efeito sinérgico de produtos
naturais

Dores de cabeca, enxaquecas, vertigens, zumbidos, insuficiéncia
circulatoria periférica.
Mal de Alzheimer

Demeéncias e doengas degenerativas

EGb761
Ginkgo-flavonaglicosideos (24%) e terpenoides
(6%)

4-6% de Lactonas terpénicas

2,8-3,4% ginkgolideos A, Be C
2,6-3,2% bilobalideos

24,40% de glicosideos flavonoidicos

10,85% quercetina glicosilada
11,80% kaempferol glicosilado

1,75% isorhamnetina glicosilada

Ginkgolides Bilobalide

X=H Ginkgolide A
X= OH Ginkgolide B

EeoRy
3 T

!

= Ginkgo

. Biloba
60mg

| ey e Functon

Herbal Supplement ,,'—’

30 TABLETS g

X=H Kaemplaral
X=0H Quercetin
X=0CH; Isorhamnetin|




Necessidade de Estudos de Farmacos para Doencas Negligenciadas

3 Five naglectad tropical dmoases
3 Six neglected teopical diseases
Bl Seven neglected tropical diseases
u 0.779-0,844
¥ Fpur NTDs

Fig. 2 - Map of Brazil showing the geographic overlap and distribution of the main neglected
tropical diseases (A) according to the health surveillance service (Ministry of Health) and
the distribution of human development index (B) according to the Brazilian Institute of
Geography and Statistics (IBGE).

Presenga das nove

principais doengas

negligenciadas na
Amazonia



Necessidade de Estudos de Farmacos para Doencas Negligenciadas

Distribution of cutaneous leishmaniasis, worldwide, 2009 Distribution of cases of Trypanosoma cruzi infection, based on official estimates
and status of vector transmission, worldwide, 2006-2009

Average number of reported cases, Estimated number of cases Status of vector transmission
2005-2009 : 00 I Countries without vector transmissiol
® <1000 [ Previously reparted cases
® 1000-4999 [ Mo cases reported

@ 5000-24999

. »=25 000

dental vector tra

ector transm

The boundaries and names shown and the designations used on this map do nat imply the expression o " ng the leg - / World Health
of any opinion wh & part of the World Health Organizatior the Iagal status 1 o  aun o b igati

of any country. territory. city or area or of its auth concerning the delimitation of its frontiers iseas : ) i Organization
or boundari Dotte mate border lines for which there may not

yet be full agresmen

Category 2. Category 5.
Emerging and Control strategy available Control strategy effsctive
uncontrolled diseas Disease burden persists Disease burden falling

Elimination planned

Schistosominsis
Denpuie fever Tuberculos Lymphatic filarixsis
Onchocercinsis
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Terpenes from Copaifera Demonstrated in Vitro Antiparasitic and
Synergic Activity

and Celso Vataru Nakamura®"*
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Figure 1. Terpenes evaluated for antitrypanosomal activity. Methyl copalate (1), copalic acid (2), 3f-hydroxycopalic acid (3), agathic acid (4),
pinifolic acid (5), polyaltic acid (6), kaurenoic acid (7), and f-caryophylene (8).
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Table 1. Inhibition of T. cruzi Life Stages and Cytotoxicity on Mammalian Cells”

epimastigotes trypomastigotes amastigotes LLCME, erythrocytes |

compd 1C,,/9 h EC,,/24 h 1C,,/96 h CC../9 h HC,./3 h CC../IC,, ama

B33+ 22
417 + 6.5
412+ 09
6.8 + 149

Bid + 1086

167.7 £ 63
1672 £ 23

3773 + B8
444 + 161.1
453.1 + 1093
B233 £+ 1047
1830 + 10848
R65.1 + 66.4
596 + 92.7

2.5 = 006

L3 £ 0.06

LE + 0.0&
149 + 2.9
186 + 31
184 + 6.3
las £ 33

69.1 + 44
394 + 46
312 + 65
508 £ 62
2515 £ 13
60.1 + B.8
760 + 46

1597 + 5.4

65.7 £ 0.2

125 £ 7.5
1047 + 104
>1552
=1582

463.5 £ 565

e
303
17.3
38
135
21

4.6

T84 + 49 1593 + 171.5 6317 £ 2.8
6.5 + 0.7 M5+ 76 192 + 3.0

1,715 £ 171.5 =451 6.9
6147 + 1153 =1,921 320

“Values of concentration are represented in uM. IC., inhibitory concentration of 50%; EC,,, effective concentration of 50%; CC., cytotoxic
concentration of 50%; HC,, hemolytic concentration of 50%; SI, selectivity index between host cell LLCMK, and amastigote forms; ama,
amastigotes; +, standard deviation; >, above; and BZ, standard drug benznidazole. Significant differences between compound's activity and control
cell growth, ANOVA (p < 0.0001).
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854 + 108.6 1630 + 108.6 186 + 3.1 2515 + 13 >1552
167.7 + 63 965.1 + 66.4 184 + 6.3 60.1 + 8.8 >1582
1672 + 2.3 596 + 92.7 165 + 3.3 6.1 + 4.6 463.5 + 56.5
784 + 4.9 1593 + 1715 637 + 5.8 L715 & 1715 2451
h5 07 LMS + 6, 1972 +40 64T +.1057 1821
i EX7N, 165534 6.1 %46 . §635.5.565
IC,,/96 h Coyf2 1C,,/96 h CC.,/96 b HC,./3 h CC.,/1C,, ama
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Figure 1. Terpenes evaluated for antitrypanosomal activity. Methyl copalate (1), copalic acid (2], 3f-hydroxycopalic acid (3), agathic acid (4),
pinifolic acid (5), polyaltic acid (6), kaurenoic acid (7), and f-caryophylene (8).
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Figure 1. Terpenes evaluated for antitrypanosomal activity. Methyl copalate (1), copalic acid (2], 3f-hydroxycopalic acid (3), agathic acid (4),
pinifolic acid (§), polyaltic acid (&), kaurenocic acid (7), and f-caryophylene (8).
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Figure 5. Transmission electron microscopy of epimastigotes of T.
cruzi. (A) Control, (B) B-caryophyllene, (C) copalic acid, and (D) 34-
hydroxycopalic acid. Key: n, nucleus; k, kinetoplast; r, reservosomes; g,
Golgi apparatus; m, mitochondrion; and asterisk, membranous
vacuoles formation. Bars = 1 ym.

- Doses letais ao parasita sao muito
menores que as doses toxicas ao
hospedeiro

400

MDA nmol/mg protein

200

- Efeito sinérgico entre terpenos de copaiba

control 1 2 3 4 5 6 7 8

p e Ia p rl m e I ra Ve Z Figu.)re 3. Evaluation of lipid peroxidation caused by terpenes on epimastigote forms. Treatment with 400 uM for 6 h. ANOVA—Dunnett (*p =
0.02).

- Mecanismo de acao identificado com aumento do stress oxidativo, alteracao
da membrana celular, desorganizacao do cinetoplasto, formacao de
vacuolos membranosos com possivel autofagia
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Journal of Ethnopharmacology 120 (2008) 204-208

Contents lists available at ScienceDirect

Journal of Ethnopharmacology

journal homepage: www.elsevier.com/locate/jethpharm

Effect of Brazilian copaiba oils on Leishmania amazonensis
Adriana 0. Santos?, Tinia Ueda-NakamuraP®, Benedito P. Dias Filho??,

Valdir F Veioa luniorSd Aneeln € Pintnd Celsn V i Nakamura b+

Table 1
Correlation of values of 1Csy for promastigetes of Leishmanio amazonensis with the percentage of sesquiterpene and diterpene content in copaiba oils from different species

Survival index

Oleoresins 1Csp (pgfmL)* Muin sesquiterpene 4 Total sesguiterpene Main acid diterpenes 4 Total diterpene 3 i
content 24
— - R - e 2 = N Fig. 2. Effect of Copaifera reticulata (collected at Pard) on Leishmania
Copaifera reticulata {Para) a-Lopaene f8. [jc'Pal'c ) amazonensis-cell interaction. Peritoneal macrophage cells were infected with
Bergamotene 3 Kaurenoic & promastigotes of Leishmania amazonensis and then treated with 10, 20 or 30 pg/mL
Bolopapbayllone of copaiba oil. The survival index was calculated by multiplying the percentage of
macrophages cells with parasites and the mean number of internalized parasites
Copaifera reticulata | Acre) 220 + 00 a-Copaene 2 3. Copalic 7.7 E per cell. Each bar represents the mean + standard error of at least three independent
B-Caryophyllene Kaurenoic 7.5 experiments, which were performed in duplicate.
Hardwickiic

Copaifera martii 140 + 09 pB-Bisabolene 7 7.7 Kaurenoic T 2

Zingiberene 7. Kovalenic AtiVI d a d e
Copaifera cearensis 18.0 + 0.0 p-Caryophyllene 76. Hardwrickiic L 23.

-Copacne | Copalic - leishmanicida

Copaifera paupera 11.0 + 0.4 B-Bisabolene 4 Kaurenoic

a-Zingiberene A Copalic - 3 | ta m bé m va ri a

Copaifera langsdorfii 200 £ 0.8 B-Caryophyllene 4 Kaurenoic
Copalic
Hardwickiic . com o local de

Copaifera afficinalis 200 £ 0.4 B-Caryophyllene 4 227 Hardwickiic ¥ 77
Copalic : coletae a

Copaifera multijuga 10.0 + 0.8 B-Caryophyllene 7. B5. Copalic

7 .
- ) - _ espécie
Copaifera lucens 200 + 09 p-Caryophyllene A Polyalthic
Copalic

Amphotericin B 005 + 0.0
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Experimental Parasitology 129 (2011) 145-151

Contents lists available at ScienceDirect

Experimental Parasitology

journal homepage: www.elsevier.com/locate/yexpr

Leishmania amazonensis: Effects of oral treatment with copaiba oil in mice

Adriana Oliveira dos Santos ?, Marco Antonio Costa ®, Tania Ueda-Nakamura ®, Benedito Prado Dias-Filho *,
Valdir Floréncio da Veiga-JGnior ¢, Marli Miriam de Souza Lima®, Celso Vataru Nakamura *>*

Table 1

Effects of copaiba oil on lesion development in mice infected with L. amazonensis
promastigotes. Results are shown as the mean £ SD for the four mice in each group.

Treatment Average lesion size (mm) (mean £ SD)

Group I C(-): Infected and untreated 4.4 +1.3

Group I (C+): Glucantime® 0.9 +0.3"
Group llI: C.O. Subcutaneous route 3.0+1.0"
Group IV: C.O. Oral route 1.1£04"
Group V: C.0. Topical 49+0.3"
Group VI: C.O. Oral route and topical 1.2 £0.2°

Atividade leishmanicida de

C(—): negative control; C(+): positive control; C.O.: copaiba oil; SD: standard . .
deviation. Copaifera reticulata
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Research Article

Copaiba Oil: An Alternative to Development of
New Drugs against Leishmaniasis

Adriana Oliveira dos Santos,! Tania Ueda-Nakamura,? Benedito Prado Dias Filho,!2
Valdir Floréncio da Veiga Junior,® and Celso Vataru Nakamura'-?

Atividade leishmanicida do 6leo de
copaiba de Copaifera reticulata em
formas promastigotas e axénicas
amastigotas

Ficure 1: Scanning electron micrographs of promastigote and axenic amastigote forms of L. amazonensis treated with copaiba oil for 72 h.

(a) promastigote, control; (b) promastigote after treatment with 1Cs of copaiba oil; (c and d) promastigote after treatment with ICsg of

copaiba oil; (e) amastigote, control; (f) amastigote after treatment m!h 1Cs0 of copaiba oil; (g and h) amastigote after treatment with ICs of
copaiba oil. Bars = | um.
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Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 70801): 59-64, February 2013

Antileishmanial activity of diterpene acids in copaiba oil

Adriana Oliveira dos Santos’, Erika lzumi', Tinia Ueda-Nakamura?, Benedito Prado Dias-Filho'?,

Valdir Floréncio da Veiga-Janior’, Celso Vataru Nakamura'*/*

TABLE

Antileishmanial and cytotoxic activity of diterpenes from copaiba oil
pg/mL

IC,, cc

Compounds Promastigote Amastigote Erythrocytes

Hydroxycopalic acid 2.5 o 18.0 = 1.5° 400 + 2.4
Kaurenoic acid 28007 35+05 1400+ 17.0
Methyl copalate 6.0=0.9° 14.0 = 1.0¢ 500.0=+30
Pinifolic acid 70.0 +8.0° 4.0+04 = 500.0
Polyaltic acid 35.0£2.0% 15.0 £ L.O¢ =500.0
Amphotericin B 0.06 =0.0 0.23 0.0 ND

Atividade leishmanicida dos acidos
isolados, mostrando potencial
especialmente para o

7 e

acido 3-hidroxi-copalico

Fig. 1: scanning (SEM) and transmission (TEM) electron micrographs
of promastigote forms of Leishmania amazonensis treated with 2.5

pg/mL hydroxycopalic acid for 72 h. A: control (SEM); B-D: treated
i control (TEMY); F, G: treated parasites. The hydroxyco-




12 Questao: Como valorizar os bioprodutos Amazonicos?

- Usos tradicionais
- Novos usos
- Residuos da bioindustria

22 Questao: Como aumentar a qualidade dos bioprodutos Amazonicos?

- DOC
- Valorizar diferencas regionais

32 Questao: Como conhecer e valorizar a biodiversidade ainda desconhecida?

- Animais
- Microorganismos
- Aproveitamentos transdisciplinares

42 Questao: Qual o trabalho do fitoquimico no século XXI?

- Isolar

- Aumento de Escala

- Identificar em misturas

- Padronizar extratos e fragoes ativos




Questao Fundamental:

Quimicos e a biodiversidade Amazonica, pra quem?

- Academia...?
- Para atender requisitos da CAPES...?

ou

- Para entregar a Industria Bioprodutos ativos e
padronizados, de comercializacao viavel e que
promovam o Desenvolvimento Regional?



22 anos de pesquisas na Amazonia

Obrigado

Dr. Valdir F. Veiga Junior

valdirveiga@ufam.edu.br a
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valdir.veiga @gmail.com FINANCIADORA DE ESTUDOS E PROJETO



