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Bee Products



Definition: Propolis is a product derived from resinous, gummy and
balsamic substances, collected by bees, from shoots, flowers and
exudates from plants, in which bees add salivary secretions, wax
and pollen for the final preparation of the product.

Ministry of Agriculture of Brazil
Instrução Normativa SDA Nº 03, de 19-01-2001

Definition



from the bee hive
to the clinic



Lateral openings in the melgueras with insertion of mobile frame (propolis frame)
This is the most recommended collector.
Advantage:
- Low cost and easy to use;
- Better protection and quality of propolis, since the propolyzed side of the collector is oriented
towards the inside of the hive;
- The propolis boxes can be removed and replaced without opening the hive and with little use 
of smoke;

Propolis production



Propolis production



Propolis productionPropolis production

Production and collection for transport to the apiary



Propolis Extracts
Propolis resin

Dry extract

Water Soluble
Extract

Glycolic Extract

Concentrated
extract (80-95%)

Tinctures, Geis, Gel-
cream

Clear oral solution, soaps, etc.

Creams, shampoos, 
conditioner

Capsules, talcs, 
effervescent salts, etc.

Ethanolic Extract
Aqueous Extract



Propolis Extracts
Propolis resin

Ethanolic Extract



Propolis extracts
Ethanolic ExtractConcentrated

extract (80-95%)

To obtain the soft extract, the solvent evaporation process will be used in rotary evaporation equipment or by simple
evaporation with a temperature between 40-50C until the thick consistency of the extract with the smallest possible
volume of solvent. In general, a concentration of around 90% or more is achieved in this extract.



Water Soluble
Extract

Concentrated
extract (80-95%)

To obtain the water-soluble extract of propolis, the process of mixing a desired amount of soft extract to a
fraction of Cremophor RH40 will be used until obtaining a homogeneous mass. Then and little by little add
water, always mixing well for the total emulsification of the desired volume.

Cremophor® RH 40
INCI Name:
PEG-40 Hydrogenated Castor Oil
Empresa:
BASF Latin America
Cremophor® RH 40 is a non-ionic solubilizer and emulsifying agents
obtained by reacting hydrogenated castor oil with ethylene oxide.
The main components of the product are glyceryl polyethylene
glycol oxystearate, which, together with fatty acid esters of
polyglyceryl glyceryl, form the hydrophobic part of the product.
Cremophor® RH 40 is used to solubilize ethereal oils, perfume
compositions, vitamins and hydrophobic active substances in
aqueous-alcoholic and purely aqueous solutions.

Propolis extracts

https://www.ulprospector.com/pt/la/PersonalCare/Suppliers/1960/BASF-Latin-America


Water Soluble
ExtractGlycolic Extract

To obtain the glycolic extract of propolis, the process of mixing a desired amount of water-soluble
extract with known concentration will be used and it is diluted with propylene glycol until the
desired volume of glycolic extract is obtained.

It is also possible to obtain the glycolic extract of propolis, using the process of mixing a desired
quantity of soft extract to a fraction of Cremophor RH40 until obtaining a homogeneous mass.
Then, little by little, add propylene glycol, always mixing well for the total emulsification of the
desired volume.

Cremophor® RH 40
INCI Name:
PEG-40 Hydrogenated Castor Oil

Propolis extracts



Ethanolic ExtractDry extract

To obtain the dry extract of propolis, the process of mixing a desired amount of ethanol extract
with known concentration will be used and a proportion of talc or avicel is added until the
homogeneous incorporation of the extract in the powder mixture. Then proceed to sieving to
standardize the granulometry and final drying.

It is also possible to obtain the dry extract from the freeze-drying of the propolis extract or
atomization until obtaining the pulverized concentrate.

Avicel is a 
microcrystalline
cellulose powder
that is used in both
the food and 
pharmaceutical
industries.

Liofilizador de bancada
L101

Propolis Dry Extract

Propolis extracts



Pharmaceutical and cosmetic products
Tinctures, Geis, Gel-

cream

Clear oral solution, soaps, etc.

Creams, shampoos, 
conditioner

Capsules, talcs, 
effervescent salts, etc.



Pharmaceutical grade propolis
Propolis

Manufacturer

Description and legal 
data of the

manufacturer, 
registration bodies, 

responsible
pharmacist and

quality certification.

Botanical Sources

Plant sources with
propolinizing resins

and phyto-geographic
variations for 

occurrences of
propolis types

Chemistry

Description of the
main biological

compounds described
in Brazilian propolis

Activities

Biological activities
described in the

literature and
proposed therapeutic

uses based on
scientific evidence in 

vivo, in vitro and
clinical.

HO OH
O

Anti-inflammatory
Antitumor
Antioxidant
Antibacterial
Antimycotics
Antiviral
Immunomodulatory



Propolis is collected, cleaned, crushed and 
percolated under standardized conditions 
(usually in alcohol) to produce extract.

These substances are transformed into 
the hive and used to close the opening 
and protect it from the proliferation of 
bacteria, fungi and viruses.

This resinous substance is 
called propolis.

Propolis extract is used to prepare various 
pharmaceutical formulations: capsules, creams, oral 
spray, shampoos ...

Bees collect resinous 
substances from certain 
plants

Green Propolis



Brasilia(DF)

Amazonas

Roraima

In Brazil we have many phytogeographic regions and many types of propolis (at least 14) with different chemical 
constitutions.

Green

Green Propolis

Climatic and vegetation conditions also
contribute to this type of production. 
The state of Minas Gerais alone produces
29 tons of propolis, being responsible for 
70% of the production in the whole of

Brazil, according to the Brazilian Micro and
Small Business Support Service (Sebrae).
In Brazil, the monthly production of green
propolis is around 41 tons



Bees collect a green resin from 
Baccharis dracunculifolia.

Beekeepers in operation to 
collect Baccharis propolis

Look at 
this!

Green Propolis from Baccharis dracunculifolia



The chemical composition of Baccharis dracunculifolia propolis was determined by HPLC using a Merck-Hitachi equipment
(Germany), equipped with a pump (model L-7100, Merck-Hitachi) and a diode detector (model L-7455, Merck-Hitachi ).
Phenolic compounds (mg / g) (1) coumaric acid (3.81), (2) rutin (9.87), (3) pinobanksin (3.48), (4) quercetin (2.15), (5)
kaempferol (0.78), ( 6) apigenin (1.86), (7) pinocembrin (22.55), (8) pinobanksin-3-acetate (4.10), (9) chrysin (2.49), (10)
galangin (4.14), (11) kaempferide (5.59) , (12) tectochrysin (2.90), (13) ARTEPILLIN C (87.97).

Green Propolis from B. dracunculifolia
Propolis



Peak Name Retention time Content (mg/g)
1 Coumaric acid 8.176 3.81
2 Rutin 14.058 9.87
3 Pinobanksin 21.209 3.48
4 Quercetin 25.598 2.15
5 Kaempferol 31.946 0.78
6 Apigenin 32.611 1.86
7 Pinocembrin 38.083 22.55
8 Pinobanksin-3-

acetate
40.200 4.10

9 Chrysin 41.792 2.49
10 Galangin 46.789 4.14
11 Kaempferide 52.137 5.59
12 Tectochrysin 67.054 2.90
13 Artepillin C 72.599 87.97

Chemical markers present in the propolis of Baccharis dracunculifolia

Green Propolis from B. dracunculifolia



Coumaric acid Apigenin Chrisin

Galangin Kaempferol Quercetin

Rutin

Common compounds in green propolis



O

OHHO

3-Prenyl 4-hydroxycinnamic acid

O

O

OH

2,2-Dimethyl-6-carboxyethyl-2H-1-benzopyran

Unique compounds in green propolis

HO OH

O

Artepillin C®

OH

O

O

2,2-Dimethyl-6-carboxyethyl-8-
prenyl-2H-1-benzopyran

Prenylated compounds derived from
cinnamic acid characteristic of green

propolis and highly bioactive



Propolis

Antiviral Antimicrobial

Fungicide

Debiaggi,1990

Schimidt, 1996

Burdock, 1998

Scheller et al.,1998

Kujumgiev et al., 1999

Vynograd et al., 2000

Huleihel e Isanu, 2002

Abd Al Hady et al., 2003

Ilhan et al., 2004

Sartori et al., 2012

Búfalo et al., 2009

Shimizu et al., 2012

Yildirim A et al., 2016

Silva-Beltrán NP et al.,
2019

Grange et al, 1990

Aga et al., 1994

Kain et al., 1996

Kujumgiev et al., 1999

Kartal et al., 2003

Santos et al., 2003

Ugur e Arsian 2004

Morawiec et al., 2015

Bueno Silva et al., 2016

Machado et al., 2016

Fiordalise et al., 2016

Freires et al., 2016

Veiga et al., 2017
Soares et al., 2017

Scheller et al.,1977a e b
Millet-Clerc et al. 1987

Scheller et al., 1998

Kujumgiev et al., 1999
Ozean 2004

Siqueira et al., 2009

Dota et al., 2011

Ngatu et al., 2012

Freires et al., 2016

Pippi et al., 2016

Anti protozoan
Higashi et al, 1991

Amoros et al., 1992a, 1992b

Matsuno, 1992

Krol et al, 1993

Scheller et al 1998

da Silva Filho et al., 2004

da Silva Cunha et al., 2004

Santana et al., 2014

Otoguro et al., 2012

Anticarie
Ikeno et al., 1991

Steinberg et al., 1996

Botushanov et al., 2004

Bretz et al., 2014

Anauate-Netto et al., 2013, 2014

Propolis
Labská K et al., 2018

González-Búrquez MJ et
al., 2018

Altındiş M et al., 2020

Kitamura H et al., 2018

Governa P, et al., 2019

3.331
results



Immunomodulatory
Torres et al, 1990
Higashi et al, 1991

Amoros et al., 1992a, 1992b

Matsuno, 1992

Krol et al, 1993

Scheller et al 1998

da Silva Filho et al., 2004

da Silva Cunha et al., 2004

Fischer et al., 2007 a, b

Fischer et. al 2010

Anti-inflammatory

Bankova et al.,1983
Wang et al., 1993

Khayyal et al., 1993

Schimidt, 1996

Volpert e Elstner, 1996

Mirzoeva e Calder, 1996

Menezes et al., 1999

Paulino et al., 2003

Silva et al., 2004

Paulino et al., 2006 a, b

Paulino et al., 2008

Paulino et al 2015

Paulino et al., 2016

Antioxidant

Krol et al., 1990

Scheller et al., 1990

Dobrowolski et al., 1991
Schmidt, 1996

Volpert e Elstner, 1996

Ichikawa et al., 2002

Shinohara et al., 2002

Simões et al., 2004
Shimizu et al., 2004

De Mendonça et al., 2015

Machado et al., 2015

Zhao et al., 2016

Veiga et al., 2017

Hepatoprotective
Merino et al., 1996

Basnet et al., 1996

Lin et al., 1997

Banskota et al., 2001

El-Khatib et al., 2002

Seo et al., 2003

Shukla et al., 2004

Liu et al., 2004

Paulino et al., 2014

Antihyperalgesic
Paintz e Metzer, 1979

Schimidt, 1996

Paulino et al.,1996d
Campos et al., 1998

Paulino et al., 2003

Propolis

Chan GC 2013

Al-Hariri M. 2019

Touzani S et al., 2019

Dos Santos Thomazelli APF 2017

Sena-Lopes Â 2018

Propolis



ANTITUMORAL

Ribeiro et al. 2006
Padmavathi et al., 2006a
Scifo et al., 2006
Chen et al., 2006
Bestwick et al., 2006
Padmavathi et al., 2006b
Padmavathi etal., 2006c
Chen et al., 2005
Abdel-Latif et al., 2005
Shimizu et al., 2005a
Shimizu et al., 2005b
Hwang et al., 2006
Orsolic et al., 2005a
Orsolic et al., 2005b
Gunduz et al., 2005
Orsolic et al., 2005c
Jin et al., 2005
Mishima et al., 2005
Kuo et al., 2006
Weng et al., 2005
Shieh et al., 2005
Orsolic et al., 2005
Woo et al., 2005
Lee et al., 2004

De Lima et al., 2005
Russo et al., 2004
Woo et al., 2004
Scifo et al., 2004
Kumazawa et al., 2004
Aso et al., 2004
Orsolic et al., 2003
Shimizu et al., 2004
Gambelunghe et al., 2003
Liao et al., 2003
Chen et al., 2004
Lee et al., 2003
Asao et al., 2003
Chen et al., 2003
Sugimoto et al., 2003
Kimono et al., 2001a
Kimoto et al., 2001b
Kimono et al., 2000
Kimono et al., 1998
Kimoto et al., 1996
Scheller et al., 1989

Da Silva et al, 2016
Kakehashi et al., 2016
Nguyen et al., 2016
De Mendonça et al., 2015
Frión-Herrera et al., 2015
Begnini et al., 2014
Ishiai et al., 2014
Munari et al., 2014
De Oliveira et al., 2014
Pinheiro et al., 2014
Ishikawa et al., 2012
Cinegaglia et al., 2013
Kamiya et al., 2012

E muitos otros.....

ANTITUMORAL

Propóleo

484 results

Propolis



Systematic scientific study for 
verticalization of technology

transfer and innovation for the
industry



Systematic study for the pharmaceutical
development of Brazilian propolis

Two major partners in the
industry for the systematic
study of Brazilian propolis

Systematic study for the
pharmaceutical

development of Brazilian
propolis

1998

1999



Prospecting, qualification and validation of extracts

Obtaining and standardizing extracts

Chemical fractionation Isolation and chemical 
characterization of compounds

Biological tests

Pharmacotechnicians Pharmacologicals

Search Formulation 
development

Quality control       Pharmacology Toxicology

Compatibility

Viability

Pharmaceutical form

Packing

technical information

Pharmacotechnician

Physico-chemical

Chemical

In vivo

In vitro

Ex vivo

LD50

Hematology and 
biochemistry

Systemic and 
behavioral toxicity

HPLC

Mass 
spectroscopy

Need

PATENT 
REGISTRATION

Addendum to 
PATENTS

Complementary studiesFormulations2018

1998

Brazilian Propolis Study



Research with Brazilian
propolis

Origem GeográficaBotanical source

Toxicology AntibacterianInflammationPain Transductional
Signalling

Molecular 
Biologiy

In vivo

Biochhem.

Celular

Function:
Hepatic
Renal

LD50

Histology:
Liver and

kidney

Paw Oedema Peritonitis

Pleurisy

Induced:
Carrageenan

Bradicinin
Histamine
PGF2 alpha

PGE2 or
Capsaicin

Induced:
Carrageenan

Bradicinin
Histamine

MIC

Growth
inhibition

Cytotoxic effect

Cell
culture

Isolated organs

Trachea

Patch clamp
Kv1.3, BKCa

Antioxidant

In vitroIn vivo

Liver

Ear Oedema

RAW 264.7

Jurkat

Desoxyribos

Xanthina-
oxidase

Neutrophil
migration

Kidney

Kupfer
cells

Guinea pig
isolated
trachea

CHO e GH3

MTT

NFkBNOMPO

Formulations
with propolis

Capsules with
standardized dry extract

Formulation for 
vaginal use

Formulations for 
dental use

Início em 
abril 1998

Final in 
April 2018

Inflammatory

Thermal

COX2

Aorta

Íleum

Hemogram

Leukocytes

Hematological
data

PGE2

Cosmetics and
cosmeceuticals line

Vaccine against HVB 
and HVS

Brazilian Propolis Study



Propolis from Brazil

Brazilian universities foreign universities financial support

James Fearnley
Nature’s Laboratory Ltd
England - UK

Indústrias

Néctar Farmácia Ltda
Belo Horizonte MG

Apis-Nativa Produtos 
Naturais Ltda

Rua Caetano Lumertz, 49 
Araranguá, SC 

Brazilian Propolis Study



Typification of Brazilian Propolis
Prospecting, qualification and validation of extracts

Obtaining and standardizing extracts

Chemical fractionation Isolation and chemical characterization of compoundsHPLC

Espectroscopia de 
massa

PATENT IN BRAZIL AND 
ABROAD

Work that depicts four compounds found in Brazilian propolis: (1) 3-prenyl-4-hydroxycinnamic acid ,, (2) 2,2-dimethyl-6-
carboxyethenyl-2H-1-benzopyrane, (3) 3,5-diprenyl -4-hydroxycinnamic acid and (4) 2,2-dimethyl-6-carboxyethenyl-8-
prenyl-2H-1-benzopyran.

MARCUCCI, M. C. ; FERRERES, F. ; GARCÍAVIGUERA, C. ; BANKOVA, V. S. ; CASTRO, S. L. ; DANTAS, A. P. ; VALENTE, P. H. M. 
; PAULINO, N. . Phenolic compounds from Brazilian propolis with pharmacological activities.. Journal of 

Ethnopharmacology, Estados Unidos, v. 74, p. 105-112, 2001 

JOURNAL OF ETHNOPHARMACOLOGY
An Interdisciplinary Journal Devoted to Indigenous Drugs
The Official Journal of the International Society for Ethnopharmacology

http://www.ethnopharmacology.org/


Título – TYPING NATURAL PRODUCTS
País – Japão (PCT)
Descrição – Número do pedido: 2002-552654. Data de depósito: 20/06/2003. 
PCT/BR01/00159. Prioridade: 22/12/00. 
Nome do depositante: Maria Cristina Marcucci Ribeiro. 
Nome dos inventores: Maria Cristina Marcucci Ribeiro. 
Nome do procurador: Beerre Assessoria Empresarial Ltda

Título – TYPING NATURAL PRODUCTS
País – Comunidade Européia (PCT)
Descrição – Número do depósito: EP 012719175. Data de depósito: 20/06/2003. 
PCT/BR01/00159 Prioridade: 22/12/00. 
Nome do depositante: Maria Cristina Marcucci Ribeiro. 
Nome dos inventores: Maria Cristina Marcucci Ribeiro. 
Nome do procurador: Beerre Assessoria Empresarial Ltda

Título – PROCESSO DE IDENTIFICAÇÃO DE TIPAGENS DA PRÓPOLIS BRASILEIRA
País – Brasil (INPI-Rio de Janeiro)
Descrição – Número do pedido: PI 0006272-3 Data de depósito: 22/12/2000, publicada em 16/08/2002. 
Nome do depositante: Maria Cristina Marcucci Ribeiro (transferido para Fundação de Amparo à Pesquisa do 
Estado de São Paulo – Fapesp). 
Nome dos inventores: Maria Cristina Marcucci Ribeiro. 
Nome do procurador: Beerre Assessoria Empresarial Ltda

Patents submitted for the Brazilian Propolis Typification



Biological Activities
Biological tests

Farmacológicos 

The first studies with samples of standardized propolis from southern Brazil (P1), demonstrated antinociceptive activity in
several models of pain in mice and rats, including nociception caused by acetic acid, kaolin and zimozan, as well as inhibition
of both phases, neurogenic and persistent, from pain induced by formalin, or even pain induced by capsaicin (Campos et al.,
1998).

CAMPOS, R. O. P. ; PAULINO, N. ; SILVA, C. H. M. ; SCREMIN, A. ; CALIXTO, J. B. . Anti-
hyperalgesic effect of the ethanolic extract of propolis. Journal of Pharmacy and 

Pharmacology, Inglaterra, v. 50, p. 1187-1193, 1998 

JOURNAL OF PHARMACY AND PHARMACOLOGY
An international journal of pharmaceutical science
ISSN: 0022-3573 
Copyright 2002 Pharmaceutical Press 



We also demonstrated that Brazilian propolis produced a relaxing effect on the isolated guinea pig trachea in vitro. This effect
was indirectly dependent on the production and release of nitric oxide from nitrergic neurons and was directly dependent on
the modulation of calcium-modulated potassium channels and high (BKCa) and intermediate (IKCa) conductances (Paulino et
al., 2002)

PAULINO, N. ; SCREMIN, F. M. ; RAICHASKI, L. B. ; MARCUCCI, M. C. ; SCREMIN, A. ; 
CALIXTO, J. B. Mechanisms involved in the relaxant action of the ethanolic extract of 
propolis in the guinea pig trachea in vitro. Journal of Pharmacy and Pharmacology, 

Northern Ireland, v. 54, n. 6, p. 845-852, 2002. 

JOURNAL OF PHARMACY AND PHARMACOLOGY
An international journal of pharmaceutical science
ISSN: 0022-3573 
Copyright 2002 Pharmaceutical Press 

Biological Activities



We published an article on the analgesic and anti-inflammatory activity of the propolis of Baccharis dracunculifolia from
Brazil. We demonstrated that Baccharis dracunculifolia's propolis produced an anti-edema, anti-inflammatory and
analgesic effect when evaluated using various animal models and in molecular biology methods. Baccharis
dracunculifolia propolis inhibited the production of prostaglandin E2 during the acute inflammation phase, reduced the
production of nitric oxide in macrophages and inhibited the activation of the nuclear transcription factor (NF�B).

PAULINO, N. ; TEIXEIRA, C. ; MARTINS, R. ; SCREMIN, A. ; DIRSCH, V. ; VOLLMAR, A. ; ABREU, 
S. R. L. ; CASTRO, S. L. ; MARCUCCI, M. C. . Evaluation of the analgesic and anti-inflammatory 
effects of a Brazilian green propolis.. Planta Medica, v. 72, p. 899-906, 2006

PLANTA MEDICA
An International Journal of Natural Products and Medicinal Plant 
Research
Official Organ of the Society for Medicinal Plant Research (GA), 
www.ga-online.org

Biological Activities

http://www.ga-online.org/


Demonstration of the immunomodulatory effect of typified green propolis on the humoral and cellular immune
response. Propolis as a veterinary vaccine adjuvant.

Biological Activities



Demonstration of the immunomodulatory effect of typified green propolis on the humoral and cellular immune
response. Propolis as a veterinary vaccine adjuvant.

Biological Activities



Review of the indication for the use of propolis as an adjunctive nutritional therapy in the treatment of cancer, which
refers to this effect based on numerous studies published in the literature.

J. Galvao, J.A. Abreu, T. Cruz, G.A.S. Machado, P. Niraldo, A. Daugsch, C.S. Moraes, P. Fort and 
Y.K. Park F. Biological Therapy Using Propolis as Nutritional Supplement in Cancer Treatment. 
International Journal of Cancer Research 3 (1): 43-53, 2007 

INTERNATIONAL JOURNAL OF CANCER RESEARCH

Biological Activities

http://scialert.com/asci/author.php?author=J.%20Galvao
http://scialert.com/asci/author.php?author=J.A.%20Abreu
http://scialert.com/asci/author.php?author=T.%20Cruz
http://scialert.com/asci/author.php?author=G.A.S.%20Machado
http://scialert.com/asci/author.php?author=P.%20Niraldo
http://scialert.com/asci/author.php?author=A.%20Daugsch
http://scialert.com/asci/author.php?author=C.S.%20Moraes
http://scialert.com/asci/author.php?author=P.%20Fort
http://scialert.com/asci/author.php?author=Y.K.%20Park%20F


Evaluation of the anti-inflammatory activity and bioavailability of the compound Artepillin C present in the typified
green propolis.

Biological Activities



Anti-inflammatory action of propolis and / or its
constituents

Pharmacological Mechanisms



Estímulos
TLR

Myd-88 IRAK

TRAF6

NIK
IKKa

IKKb

IkBa
p50 p65

p50 p65
 TNF-a

 iNOS

 COX-2

 IL-12
 Inflammation

NO

PG

 IL1

Vasorelaxation Nutrition to cancer

Induction of VGEF Neoangiogenese

 TumorInduction of MMP

 Metastasis
Liao HF, Chen YY, Liu JJ, Hsu ML, Shieh HJ, Liao 
HJ, Shieh CJ, Shiao MS, Chen YJ. Inhibitory effect 
of caffeic acid phenethyl ester on angiogenesis, tumor 
invasion, and metastasis. J Agric Food Chem. 2003 
Dec 31;51(27):7907-12 

Hwang HJ, Park HJ, Chung HJ, Min HY, Park EJ, 
Hong JY, Lee SK. Inhibitory effects of caffeic acid 
phenethyl ester on cancer cell metastasis mediated by 
the down-regulation of matrix metalloproteinase 
expression in human HT1080 fibrosarcoma cells. J 
Nutr Biochem. 2006 May;17(5):356-62.  

Abdel-Latif MM, Windle HJ, 
Homasany BS, Sabra K, Kelleher D. 
Caffeic acid phenethyl ester modulates 
Helicobacter pylori-induced nuclear 
factor-kappa B and activator protein-1 
expression in gastric epithelial cells. Br 
J Pharmacol. 2005 Dec;146(8):1139-47 

Paulino N, Teixeira C, Martins R, 
Scremin A, Dirsch VM, Vollmar AM, 
Abreu SR, de Castro SL, Marcucci 
MC. Evaluation of the Analgesic and 
Anti-Inflammatory Effects of a 
Brazilian Green Propolis. Planta Med. 
2006 Aug 10; 

Paulino N, Teixeira C, Martins R, 
Scremin A, Dirsch VM, Vollmar AM, 
Abreu SR, de Castro SL, Marcucci 
MC. Evaluation of the Analgesic and 
Anti-Inflammatory Effects of a 
Brazilian Green Propolis. Planta Med. 
2006 Aug 10; 

Reduction of inflammation and angiogenesis

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Liao+HF%22%5bAuthor%5d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Chen+YY%22%5bAuthor%5d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Liu+JJ%22%5bAuthor%5d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Hsu+ML%22%5bAuthor%5d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Shieh+HJ%22%5bAuthor%5d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Liao+HJ%22%5bAuthor%5d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Shieh+CJ%22%5bAuthor%5d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Shiao+MS%22%5bAuthor%5d
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Conclusion: propolis is anti-inflammatory, reduces the production of 
nitric oxide and reduces the activity of NF-kappa B (NF :B: p50-p65).
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Pathophysiology of SARS-
CoV-2 infection
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Hypercytokinemia in the
interaction between the pathogen

and the host in Covid-19

SARS-CoV-2 triggers the gene 
expression of pro-inflammatory

cytokines (Il1, Il12 TNF𝛼) mediated
by the activation of the nuclear 

transcription factor kappa B (NF𝛋B)

That generate an inflammatory
condition and promote an increase
in oxidative stress, cell destruction

and the participation of the
affected organs.

Journal of Inflammation Research 2020:13 255–261
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Regulation of the immune system and T lymphocytes

Cytopropolis increases the post-
translational prenylation of RAS-
GTPase proteins and stimulates
the cellular immune response.

Prenilation
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CLINICAL EVIDENCE
Are the preclinical effects 
reproducible in humans with 
cancer during nutritional 
supplementation with 
propolis?



Pharmacology
PHARMACOKINETICS
Absorption and distribution
Cytopropolis® has a complex mixture of compounds.
The chemical composition of Cytopropolis® was evaluated by 
HPLC analysis showing high levels of phenolic compounds 
(mg / g): coumaric acid (4.47), rutin (0.12), pinobanksin 
(5.38), quercetin (0.31), kaempferol (1.02), apigenin (0.08), 
pinocembrin (0.71), pinobanksin-3-acetate (4.51), chrysin 
(0.70), galangin (0.63), tectocrisin (0.303), artepilin C (60.95), 
Bacarin (17.76) .
The total content of phenolic compounds is 96.92 mg / g of 
dry extract.



Pharmacology
PHARMACOKINETICS
Absorption and distribution - Clinical pharmacokinetic study:
* 20 volunteers (18-25 years of both sexes);
* 6 Cytopropolis® capsules (700 mg each) / volunteer;
* Blood collected after 1, 2, 4 and 24 hours after consuming Cytopropolis®;
* Blood was treated and the plasma concentration of phenolic compounds was evaluated by
an HPLC assay.
* Cytopropolis® Pharmanectar (batch PADE1105-BIO, manufactured in 2005/11)



Pharmacology

Evaluation of plasma concentrations of Artepilin C and related phenolic compounds in humans after
consuming Cytopropolis®. Each point represents the mean ± SEM of the concentrations of phenolic
compounds (ng / mL).

Absorption and distribution - Clinical pharmacokinetic study:



Federal Agricultural Legislation (MINISTRY OF AGRICULTURE, 2001) regulated the identity and quality for propolis,
setting the minimum quality requirements for its commercialization

At the end of 2005, Anvisa published a technical note regulating the registration of medicines made from propolis,
provided that they have therapeutic indications proven by scientific experiments.

(www.anvisa.gov.br/medicamentos/catef/propolis.htm).

There is a demand for the registration of products with therapeutic indication, containing propolis, as an asset, alone
or in association.

Propolis is a natural product, with resinous physical characteristics and variable composition, collected from various
plant species and which undergoes the addition of secretions from the bee, being classified as opotherapeutic. The 
requirements for your registration are defined in RDC No. 132/2003 and proof of safety and effectiveness is detailed
in this technical note.

Câmara Técnica de Medicamentos Fitoterápicos - CATEF

Biological Activities

http://www.anvisa.gov.br/medicamentos/catef/propolis.htm


Cosmetics and cosmeceuticals

www.prodapys.com.br



The propolis samples were prepared by the company Farmacêutica Ltda (Lote PADE1105-BIO, fab. In
2007/11) with analysis reports for chemical and origin certification. The quality standards of the company
Néctar Farmacêutica Ltda were certified by ISO 9001 / GMP and by five other institutional accreditation
bodies: SIF and INMETRO (Brazil), DNV (Germany), JAB (Japan) and UKAS (United Kingdom). Artepillin C®
was kindly provided by Prof. Dr. Hitoshi Hori and Yoshihiro Uto of the Department of Biological Science &
Technology, Faculty of Engineering, The University of Tokushima, Tokushima, Japan.

Certified Quality System Marks

Nutritional supplementation

(pharmacokinetic assay)



Research with Brazilian
propolis
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Propolis as a bioactive for innovation 
in health products
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Evaluation of the analgesic and anti-inflammatory effects of a Brazilian green propolis.
Paulino N, Teixeira C, Martins R, Scremin A, Dirsch VM, Vollmar AM, Abreu SR, de Castro SL, 
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Planta Med. 2006 Aug;72(10):899-906. Epub 2006 Aug 10.

Anti-hyperalgesic effect of an ethanolic extract of propolis in mice and rats.
de Campos RO, Paulino N, da Silva CH, Scremin A, Calixto JB.
J Pharm Pharmacol. 1998 Oct;50(10):1187-93.

Phenolic compounds from Brazilian propolis with pharmacological activities.
Marcucci MC, Ferreres F, García-Viguera C, Bankova VS, De Castro SL, Dantas AP, Valente 
PH,Paulino N.
J Ethnopharmacol. 2001 Feb;74(2):105-12.

Mechanisms involved in the relaxant action of the ethanolic extract of propolis in the
guinea-pig trachea in-vitro.
Paulino N, Scremin FM, Raichaski LB, Marcucci MC, Scremin A, Calixto JB.
J Pharm Pharmacol. 2002 Jun;54(6):845-52

References

https://www.ncbi.nlm.nih.gov/pubmed/16902858
https://www.ncbi.nlm.nih.gov/pubmed/9821669
https://www.ncbi.nlm.nih.gov/pubmed/11167028
https://www.ncbi.nlm.nih.gov/pubmed/12079001


Anti-inflammatory effects of a bioavailable compound, Artepillin C, in Brazilian propolis.
Paulino N, Abreu SR, Uto Y, Koyama D, Nagasawa H, Hori H, Dirsch VM, Vollmar AM, 
Scremin A, Bretz WA.
Eur J Pharmacol. 2008 Jun 10;587(1-3):296-301. doi: 10.1016/j.ejphar.2008.02.067. Epub
2008 Feb 29.

Immunomodulation produced by a green propolis extract on humoral and cellular
responses of mice immunized with SuHV-1.
Fischer G, Conceição FR, Leite FP, Dummer LA, Vargas GD, Hübner Sde O, Dellagostin OA, 
Paulino N, Paulino AS, Vidor T.
Vaccine. 2007 Jan 26;25(7):1250-6. Epub 2006 Oct 18.

Adjuvant effect of green propolis on humoral immune response of bovines immunized
with bovine herpesvirus type 5.
Fischer G, Cleff MB, Dummer LA, Paulino N, Paulino AS, de Oliveira Vilela C, Campos FS, 
Storch T, D'Avila Vargas G, de Oliveira Hübner S, Vidor T.
Vet Immunol Immunopathol. 2007 Mar 15;116(1-2):79-84. Epub 2007 Jan 14

https://www.ncbi.nlm.nih.gov/pubmed/18474366
https://www.ncbi.nlm.nih.gov/pubmed/17084001
https://www.ncbi.nlm.nih.gov/pubmed/17275918


Anti-inflammatory effects of a bioavailable compound, Artepillin C, in Brazilian propolis.
Paulino N, Abreu SR, Uto Y, Koyama D, Nagasawa H, Hori H, Dirsch VM, Vollmar AM, 
Scremin A, Bretz WA.
Eur J Pharmacol. 2008 Jun 10;587(1-3):296-301. doi: 10.1016/j.ejphar.2008.02.067. Epub
2008 Feb 29.

Immunomodulation produced by a green propolis extract on humoral and cellular
responses of mice immunized with SuHV-1.
Fischer G, Conceição FR, Leite FP, Dummer LA, Vargas GD, Hübner Sde O, Dellagostin OA, 
Paulino N, Paulino AS, Vidor T.
Vaccine. 2007 Jan 26;25(7):1250-6. Epub 2006 Oct 18.

Adjuvant effect of green propolis on humoral immune response of bovines immunized
with bovine herpesvirus type 5.
Fischer G, Cleff MB, Dummer LA, Paulino N, Paulino AS, de Oliveira Vilela C, Campos FS, 
Storch T, D'Avila Vargas G, de Oliveira Hübner S, Vidor T.
Vet Immunol Immunopathol. 2007 Mar 15;116(1-2):79-84. Epub 2007 Jan 14

https://www.ncbi.nlm.nih.gov/pubmed/18474366
https://www.ncbi.nlm.nih.gov/pubmed/17084001
https://www.ncbi.nlm.nih.gov/pubmed/17275918


SOARES, A. C. ; CARNEIRO, F. P. ; FARO, L. R. F. ; SILVA, M. V. ; EUDES-FILHO, J. ; ASSIS, M. S. ; COSTA, F. J. Q. ; SOUSA, J. B. ; 
PAULINO, NIRALDO ; MOTOYAMA, A. B. ; AMARAL, K. ; JREIGE JR, A. ; FERREIRA, V. M. . Therapeutic property of propolis extract in 
systemic infection induced in rats. INTERNATIONAL JOURNAL OF DEVELOPMENT RESEARCH , v. 7, p. 13381-13387, 2017.

VEIGA, R.S. ; DE MENDONÇA, S. ; MENDES, P.B. ; PAULINO, N. ; MIMICA, M.J. ; LAGAREIRO NETTO, A.A. ; LIRA, I.S. ; LÓPEZ, 
B.G.-C. ; NEGRÃO, V. ; MARCUCCI, M.C. . Artepillin C and phenolic compounds responsible for antimicrobial and antioxidant activity of
green propolis and Baccharis dracunculifolia DC. JOURNAL OF APPLIED MICROBIOLOGY , v. 122, p. 911-920, 2017.

DE FIGUEIREDO, SONIA M. ; BINDA, NANCY S. ; VIEIRA-FILHO, SIDNEY A. ; DE MOURA ALMEIDA, BRUNO ; ABREU, SHEILA R.L. ; 
PAULINO, NIRALDO ; PASTORE, GLAUCIA M. ; SATO, HELIA H. ; THEODOROPOULOS, VIVIANE C.T. ; TAPIA, EULALIA V. ; PARK, YONG K. ; 
CALIGIORNE, RACHEL B. . Physicochemical Characteristics of Brazilian Green Propolis Evaluated During a Six-Year Period. CURRENT DRUG 
DISCOVERY TECHNOLOGIES , v. 14, p. 127-134, 2017.

PAULINO, NIRALDO ; PAULINO, AMARILIS SCREMIN ; DINIZ, SUSANA N. ; MENDONÇA, SERGIO DE ; GONÇALVES, IVAIR D. ; 
FLORES, FERNANDA FAIÃO ; SANTOS, REGINALDO PEREIRA ; RODRIGUES, CARINA ; PARDI, PAULO CELSO ; SUAREZ, JOSÉ AGUSTIN 
QUINCOCES . Evaluation of the anti-inflammatory action of curcumin analog (DM1): effect on iNOS and COX-2 gene expression and
autophagy pathways. Bioorganic & Medicinal Chemistry (Print) , v. 24, p. 1927-1935, 2016.

SANTOS, GUSTAVO A.A. ; PARDI, P. C. ; PAULINO, N. ; AZEVEDO, ROBERTO GOMES ; CLAROS PAZ, MIGUEL ANGEL . THYROID 
HORMONES AND ALZHEIMER'S DISEASE. Alzheimers & Dementia , v. 12, p. P878-P879, 2016.

PAULINO, NIRALDO ; COUTINHO, L. A. ; VILELA, G. C. ; LEANDRO, V. P. S. ; PAULINO, A. S. . Antiulcerogenic effect of Brazilian
propolis formulation in mice. Pharmacology & Pharmacy , v. 6, p. 32-36, 2015.

PAULINO, NIRALDO ; BARBOSA, A. P. ; PAULINO, A. S. ; MARCUCCI, M. C. . Hepatoprotective effect of green propolis is related
with antioxidant action in vivo and in vitro. Oxidants and Antioxidants in Medical Science , v. 3, p. 43, 2014.

MIYASHIRO, C.A.H.V. ; DINIZ, S. N. ; OLIVEIRA, D. A. F. ; GONCALVES, I. D. ; PEREIRA, R.M.S. ; SILVA, R. G. ; PAULINO, NIRALDO ; 
OKUYAMA, C. E. . The Potentiation of Anti-inflammatory Effect and INOS and COX-2 Gene Expression Inhibition by Rut in When Complexed
with Cooper. British Journal of Medicine and Medical Research , v. 4, p. 1-10-10, 2014.

ANIDO-ANIDO, A. ; LEWGOY, H. R. ; R, M. ; ALONSO, R. C. B. ; MARCUCCI, M. C. ; PAULINO, NIRALDO ; BRETZ, W. A. . 
Randomized, Double-masked, Placebo-controlled Clinical Trial on the Effects of Propolis and Chlorhexidine Mouthrinses on Gingivitis. 
Brazilian Dental Science , v. 17, p. 11-15, 2014.

Other bibliographic productions



BRETZ, WALTER A. ; PAULINO, NIRALDO ; NÖR, JACQUES E. ; MOREIRA, ALEXANDRE . The Effectiveness of Propolis on
Gingivitis: A Randomized Controlled Trial. The Journal of Alternative and Complementary Medicine (New York, N.Y.) , v. 1, p. 
141107141656007-5, 2014.

MARCUCCI, M. C. ; SAWAYA, A.C.H.F. ; PAULINO, NIRALDO ; DINIZ, S. N. ; MENDONÇA, S. ; RODRIGUES, N. C. ; CASSINA-LOPES, 
B. G. . Composição química, atividade biológica e segurança de uso da própolis vermelha.. Mensagem Doce (Associação Paulista de 
Apicultores, Criadores de Abelhas Melificas Européias) , v. 125, p. 1-6, 2014.

PAULINO, N. ; Coutinho, J.R. ; COUTINHO, L.A. ; PAULINO, S. A . Clinical evaluation of the anti-inflammatory effect of Baccharis
dracunculifolia propolis gel on cervicitis. Revista Ciência e Estudos Acadêmicos de Medicina , v. 2, p. 31-46, 2014.

ANAUATE-NETTO, C. ; MARCUCCI, M. C. ; PAULINO, N. ; PAULINO, N. ; ANIDO-ANIDO, A. ; AMORE, R. ; MENDONÇA, S. ; BORELI 
NETO, L. ; BRETZ, W. A. . Effects of typified propolis on mutans streptococci and lactobacilli: a randomized clinical trial. Brazilian Dental 
Science , v. 16, p. 31-36-36, 2013.

RAMOS, I. F. ; BIZ, M. ; PAULINO, N. ; SCREMIN, A. ; DELLA-BONA, A. ; BARLETTA, F. ; FIGUEIREDO, J.A. . Histopathological
analysis of corticosteroid-antibiotic preparation and propolis paste formulation as intracanal medication after pulpectomy: an in vivo 
study.. Journal of Applied Oral Science (Impresso) , v. 20, p. 50-56, 2012.

PAULINO, N. ; SCREMIN, A. ; VAUTIER, P. ; PISCO, Laura ; PASSARELLI, C. G. ; J.M.F. Costa ; MICHALIK, D. ; PARDI, P. C. ; SUÁREZ, 
J. A. P. Q. . Evaluation of Antinociceptive and Anti-Inflammatory Effects of Synthetic O-Prenylated Phenolic Derivatives. Journal of
Pharmacy and Pharmacology , v. 3, p. 356-365, 2012.

PAULINO, A. S. ; RAUBER, G. ; DEOBALD, A. M. ; PAULINO, N. ; SAWAYA, A. C. H. F. ; ERBELIN, M. N. ; CARDOSO, S. G. . Isolation
and characterization of a degradation product of deflazacort. Die Pharmazie (Berlin) , v. 67, p. 495-499, 2012.

NUNES, C. F. ; FINGER, P. F. ; FISCHER, G. ; CASTRO, C. C. ; HÜBNER, S. O. ; PAULINO, N. ; MARCUCCI, M. C. ; VIEIRA, O. ; 
MARTES, P. E. ; VARGAS, G. D. . Padronização de uma amostra de extrato etanólico de própolis verde. Revista Fitos (ALANAC) , v. 7, p. 67, 
2012.

CRUZ, V. B. ; TRESVENZOL, L. M. F. ; FERREIRA, H. D. ; PAULA, J. R. ; PAULINO, N. . Leonotis nepetifolia (L.) R. Br. (CORDÃO- DE-
FRADE): BIOLOGIA E USO TRADICIONAL. Revista de Pesquisa e Inovação Farmacêutica , v. 1, p. 15-28, 2011.

SCREMIN, A. ; PIAZZON, M. ; SILVA, M. A. S. ; KUMINEK, G. ; CORREA, G. M. ; PAULINO, N. ; CARDOSO, S. G. . 
Spectrophotometric and HPLC determination of deflazacort in pharmaceutical dosage forms. RBCF. Revista Brasileira de Ciências 
Farmacêuticas (Cessou em 2008. Cont. ISSN 1984-8250 Brazilian Journal of Pharmaceutical Sciences) , v. 46, p. 281-287, 2010.



FISCHER, G. ; PAULINO, N. ; MARCUCCI, M. C. ; SIEDLER, B. S. ; MUNHOZ, L. S. ; FINGER, P. F. ; VARGAS, G. D. ; HÜBNER, S. O. ; 
VIDOR, T. ; ROEHE, P. M. . Green propolis phenolic compounds act as vaccine adjuvants, improving humoral and cellular responses in mice
inoculated with inactivated vaccines. Memórias do Instituto Oswaldo Cruz (Impresso) , v. 105, p. 908-913, 2010.

PAULINO, N. ; RODRIGUES, N. C. ; PARDI, P. C. ; SUAREZ, J. A. P. Q. ; SANTOS, R. P. ; VOGEL, C. ; FEIST, H. ; MICHALIK, D. . 
Evaluation of anti-inflammatory effect of synthetic 1,5-bis(4-acetoxy-3-methoxyphenyl)-1,4-pentadien-3-one, HB2. Bioorganic & Medicinal 
Chemistry , v. 17, p. 4290-4295, 2009.

PAULINO, N. ; ABREU, S. R. L. ; UTO, Y. ; NAGASAWA, H. ; HORI, H. ; DIRSCH, V. ; VOLLMAR, A. ; SCREMIN, A. . Anti-
inflammatory effects of a bioavailable compound, Artepillin C, in Brazilian propolis. European Journal of Pharmacology , v. 587, p. 296-
301, 2008.

FISCHER, G. ; CONCEICAO, F. R. ; Leite, F.P.L. ; VARGAS, G. D. ; HÜBNER, S. O. ; DELLAGOSTIN, O. A. ; PAULINO, N. ; SCREMIN, A. 
; VIDOR, T. . IMMUNOMODULATION PRODUCED BY A GREEN PROPOLIS EXTRACT ON HUMORAL AND. Vaccine (Guildford) , v. 25, p. 1250-
1256, 2007.

FISCHER, G. ; Cleff MB ; Dummer LA ; PAULINO, N. ; De Oliveira Villela C ; Campos FS ; Storch T ; D'avila Vargas G ; De Oliveira 
Hubner S ; VIDOR, T. . Adjuvant effect of green propolis on humoral immune response of bovines immunized with bovine herpesvirus type
5.. Veterinary Immunology and Immunopathology , v. 116, p. 79-84, 2007.

PEREIRA, R.M.S. ; ANDRADES, N. E. ; PAULINO, N. ; SAWAYA, A. C. H. F. ; ERBELIN, M. N. ; MARCUCCI, M. C. ; FAVERO, G. M. ; 
NOVAK, E. M. ; BYDLOWSKI, S. P. . Synthesis and Characterization of a Metal Complex Containing Naringin and Cu, and its Antioxidant, 
Antimicrobial, Antiinflammatory and Tumor Cell Cytotoxicity. Molecules (Basel) , v. 12, p. 1352-1366, 2007.

PAULINO, N. ; TEIXEIRA, C. ; MARTINS, R. ; SCREMIN, A. ; DIRSCH, V. ; VOLLMAR, A. ; ABREU, S. R. L. ; CASTRO, S. L. ; 
MARCUCCI, M. C. . Evaluation of the analgesic and anti-inflammatory effects of a brazilian green propolis.. Planta Medica (Stuttgart) , v. 
72, p. 899-906, 2006.

PAULINO, N. ; DANTAS, A. P ; BANKOVA, V. S. ; LONGHI, D. T. ; CASTRO, S. L. ; CALIXTO, J. B. . Bulgarian propolis induces
analgesic and anti-inflammatory effects in mice and inhibits in vitro contraction of airway smooth muscle.. Journal of Pharmaceutical
Sciences , Japão, v. 93, n.3, p. 307-313, 2003.

PAULINO, N. ; SCREMIN, F. M. ; RAICHASKI, L. B. ; MARCUCCI, M. C. ; SCREMIN, A. ; CALIXTO, J. B. . Mechanisms involved in the
relaxant action of the ethanolic extract of propolis in the guinea pig trachea in vitro. Journal of Pharmacy and Pharmacology , Northern
Ireland, v. 54, n.6, p. 845-852, 2002.



PAULINO, N. ; OKUYAMA, C. E. ; SILVA, C. ; MARCUCCI, M. C. ; CALIXTO, J. B. . Antioedematogenic effect of Brazilian propolis in 
mice. HoneyBee Science, Tokyo, Japão, v. 23, n.2, p. 75-79, 2002.

MARCUCCI, M. C. ; FERRERES, F. ; GARCÍA VIGUERA, C. ; BANKOVA, V. S. ; CASTRO, S. L. ; DANTAS, A. P ; VALENTE, P. H. M. ; 
PAULINO, N. . Phenolic compounds from Brazilian propolis with pharmacological activities.. Journal of Ethnopharmacology , Estados 
Unidos, v. 74, p. 105-112, 2001.

CUNHA, J. F. ; CAMPESTRINI, F. D. ; CALIXTO, J. B. ; SCREMIN, A. ; PAULINO, N. . The mechanisms of gentisic acid-induced
relaxation of the guinea pig isolated trachea: the rolwe of potassium channels and vasoactive intestinal peptide receptor. Brazilian Journal
of Medical and Biological Research , Ribeirão Preto, Brasil, v. 34, p. 381-388, 2001.

PAULINO, N. ; PIZZOLLATTI, M. G. ; YUNES, R. A. ; CRECZYNSKI-PASA, T. B. ; CALIXTO, J. B. . The mechanisms underlying the
relaxant effect of methyl and ethyl gallates isolated in the guinea pig trachea in vitro. the contribution of potassium channels. Naunyn-
Schmiedeberg's Archives of Pharmacology , v. 360, n.3, p. 331-336, 1999.

CAMPOS, R. O. P. ; PAULINO, N. ; SILVA, C. H. M. ; CALIXTO, J. B. . Anti-hyperalgesic effect of the ethanolic extract of propolis. 
Journal of Pharmacy and Pharmacology , Inglaterra, v. 50, p. 1187-1193, 1998.

CALIXTO, J. B. ; SANTOS, A. R. ; PAULINO, N. ; CECHINEL-FILHO, V. ; YUNES, R. A. . The plants of the genus Phyllanthus as a 
potential source of new drugs. Ciência e Cultura (SBPC) , São Paulo, v. 49, p. 422-432, 1997.

PAULINO, N. ; CECHINEL-FILHO, V. ; PIZZOLATTI, M. G. ; YUNES, R. A. ; CALIXTO, J. B. . Mechanisms involved in the contractile
responses induced by hydroalcoholic extract of Phyllanthus urinaria of the guinea pig isolated trachea. Evidence for participation of
tachykinins and influx of extracellular Ca2+ sensitive to ruthenium red. General Pharmacology. The Vascular System , Inglaterra, v. 27, n.5, 
p. 795-802, 1996.

PAULINO, N. ; CECHINEL-FILHO, V. ; YUNES, R. A. ; CALIXTO, J. B. . The relaxant effect of extract Phyllanthus urinaria in the
guinea pig isolated trachea. Evidence for involvement of ATP-sensitive potassium channels. Journal of Pharmacy and Pharmacology , 
Inglaterra, v. 48, p. 1158-1163, 1996.


