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Apis mellifera Linnaeus,1758

honey, propolis, apitoxin, beeswax, royal jelly, pollen




Definition medicall.. .

Ministry of Agriculture of Brazil
Instru¢ao Normativa SDA N2 03, de 19-01-2001

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.




from the bee hive
to the clinic



Propolis production medicallZ.

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;
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Propolis Extracts

Concentrated

extract (80-95%)

Propolis resin

Ethanolic Extract
Aqueous Extract

!

Dry extract

1

Tinctures, Geis, Gel-

Capsules, talcs,

cream effervescent salts, etc.
> Clear oral solution, soaps, etc.
> Creams, shampoos,

Glycolic Extract

conditioner
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Propolis extracts

Concentrated Ethanolic Extract
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.
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Propolis extracts

Concentrated

extract (80-95%)

1

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 Qil wKectar

Empresa: q s

BASF Latin America 2
Cremophor® RH 40 is a non-ionic solubilizer and emulsifying agents % e ~
obtained by reacting hydrogenated castor oil with ethylene oxide. ees e
The main components of the product are glyceryl polyethylene il
glycol oxystearate, which, together with fatty acid esters of M 5

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.



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

Propolis extracts

Glycolic Extract

1

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
guantity 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 Qil
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Propolis extracts

Dry extract = —— Ethanolic Extract

1

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.

Liofilizador de bancada
L101
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EXTRATO DE Avicel is a \

ROpPOLIS 4 \
microcrystalline

cellulose powder

that is used in both

the food and

pharmaceutical

industries.

Propolis Dry Extract



Pharmaceutical and cosmetic products

Tinctures, Geis, Gel-
cream

Capsules, talcs,
effervescent salts, etc.
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Pharmaceutical grade propolis

Propolis

Botanical Sources

Chemistry

Activities

Manufacturer

Plant sources with
propolinizing resins
and phyto-geographic
variations for
occurrences of
propolis types

Description of the
main biological
compounds described
in Brazilian propolis

Biological activities
described in the
literature and
proposed therapeutic
uses based on
scientific evidence in
vivo, in vitro and
clinical.

Description and legal
data of the
manufacturer,
registration bodies,
responsible
pharmacist and
quality certification.

Anti-inflammatory
Antitumor
Antioxidant
Antibacterial
Antimycotics
Antiviral

Immunomodulatory
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Green Propolis

These substances are transformed into
the hive and used to close the opening
and protect it from the proliferation of This resinous substance is
bacteria, fungi and viruses. called propolis.

Bees collect resinous
substances from certain
plants

Propolis extract is used to prepare various

pharmaceutical formulations: capsules, creams, oral
spray, shampoos ...

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



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

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



Green Propolis from Baccharis dracunculifolia

Look at
this!

Bees collect a green resin from Beekeepers in operation to
Baccharis dracunculifolia. collect Baccharis propolis



Green Propolis from B. dracunculifolia

RPHPLC: Propolis Lot # CT0706
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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
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Name
Coumaric acid
Rutin
Pinobanksin
Quercetin
Kaempferol
Apigenin
Pinocembrin

Pinobanksin-3-
acetate

Chrysin
Galangin
Kaempferide
Tectochrysin
Artepillin C

Retention time
8.176
14.058
21.209
25.598
31.946
32.611
38.083
40.200

41.792
46.789
52.137
67.054
72.599

Content (mg/g)
3.81
9.87
3.48
215
0.78
1.86
22.55
410

2.49
414
5.59
2.90
87.97

Chemical markers present in the propolis of Baccharis dracunculifolia



Common compounds in green propolis
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Unique compounds in green propolis

/O /(
OH
O

|
I 2,2-Dimethyl-6-carboxyethyl-8-
| prenyl-2H-1-benzopyran |
L

Prenylated compounds derived from
0 cinnamic acid characteristic of green
OH propolis and highly bioactive

2,2-Dimethyl-6-carboxyethyl-2H-1-benzopyran
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Systematic scientific study for
verticalization of technology
transfer and innovation for the
industry



Systematic study for the pharmaceutical
development of Brazilian propolis

1998

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

1999
Systematic study for the
pharmaceutical m';,\:]
development of Brazilian BRASIL
propolis \ Pharma

W Nectar
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Propolis from Brazil
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Prospecting, qualification and validation of extracts

Obtaining and standardizing extracts

Chemical fractionation

3 Isolation and chemical characterization of compounds

Espectroscopia de
massa

PATENT IN BRAZIL AND

ABROAD
Journal of
‘J‘ ETHNO- 25
JOURNAL OF ETHNOPHARMACOLOGY 1,3 b
An Interdisciplinary Journal Devoted to Indigenous Drugs . : e
The Official Journal of the International Society for Ethnopharmacology x,.:

MARCUCCI, M. C. ; FERRERES, F. ; GARCIAVIGUERA, 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

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.



http://www.ethnopharmacology.org/

Patents submitted for the Brazilian Propolis Typification

Titulo — TYPING NATURAL PRODUCTS

Pais — Japao (PCT)

Descri¢cdo — Numero do pedido: 2002-552654. Data de depdsito: 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

Titulo — TYPING NATURAL PRODUCTS

Pais — Comunidade Européia (PCT)

Descricdo — Numero do depdsito: EP 012719175. Data de depdsito: 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

Titulo — PROCESSO DE IDENTIFICACAO DE TIPAGENS DA PROPOLIS BRASILEIRA

Pais — Brasil (INPI-Rio de Janeiro)

Descricdo — Numero do pedido: Pl 0006272-3 Data de depdsito: 22/12/2000, publicada em 16/08/2002.
Nome do depositante: Maria Cristina Marcucci Ribeiro (transferido para Fundagdo de Amparo a Pesquisa do
Estado de Sao Paulo — Fapesp).

Nome dos inventores: Maria Cristina Marcucci Ribeiro.

Nome do procurador: Beerre Assessoria Empresarial Ltda



Biological Activities

Biological tests

JOURNAL OF PHARMACY AND PHARMACOLOGY

An international journal of pharmaceutical science
ISSN: 0022-3573

Copyright 2002 Pharmaceutical Press

CAMPOQOS, 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

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).
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JOURNAL OF PHARMACY AND PHARMACOLOGY

An international journal of pharmaceutical science
ISSN: 0022-3573

Copyright 2002 Pharmaceutical Press

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.

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)
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% Planta Medica PLANTA MEDICA

G A

An International Journal of Natural Products and Medicinal Plant
Research

Official Organ of the Society for Medicinal Plant Research (GA),
www.ga-online.org

¥ Thieme

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

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 (NF2B).


http://www.ga-online.org/
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Available online at www.sciencedirect.com

€ : . . " Veterinary
S *s” ScienceDirect immunology

£ sl immunopathology
ELSEVIER Veterinary Immunology and Immunopathology 116 (2007) 79-84

www.elsevier.com/locate/vetimm

Adjuvant effect of green propolis on humoral immune response of
bovines immunized with bovine herpesvirus type 5

Geferson Fischer ***, Marlete Brum Cleff®, Luana Alves Dummer®®,
Niraldo Paulino ¢, Amarilis Scremin Paulino€, Camila de Oliveira Vilela®,
Fabricio Souza Campos . Tiago Storch®, Gilberto D’ Avila Vargas ®.
Silvia de Oliveira Hiibner®, Telmo Vidor®

*Centro de Biotecnologia, Universidade Federal de Pelotas (UFPel), Campus Universitdrio,
Caixa Postal 354, 96010-900, Pelotas, RS, Brazil
P Laboratério de Virologia e Imunologia, Faculdade de Veterindria, UFPel, Campus Universitdrio,
Caixa Postal 354, 96010-900, Pelotas, RS, Brazil
¢ Faculdade de Farmdcia, Departamento de Pesquisa e Extensdo, Universidade Bandeirante de Sao Paulo, Sdo Paulo, Brazil

Received 19 October 2006: received in revised form 19 December 2006: accepted 9 January 2007

Demonstration of the immunomodulatory effect of typified green propolis on the humoral and cellular immune
response. Propolis as a veterinary vaccine adjuvant.
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Available online at www.sciencedirect.com
-

“.* ScienceDirect Vaeaae

Vaccine 25 (2007) 1250-1256

www.elsevier.com/locate/vaccine

Immunomodulation produced by a green propolis extract on
humoral and cellular responses of mice immunized with SuHV-1

Geferson Fischer®?* Fabricio Rochedo Conceicio®P, Fibio Pereira Leivas Leite®©,
Luana Alves Dummer®P, Gilberto D’ Avila Vargas®, Silvia de Oliveira Hiibner®,
Odir Antonio Dellagostin®¢, Niraldo Paulino9, Amarilis Scremin Paulino, Telmo Vidor®
* Centro de Biotecnolog gLl LLeiotas (UFPel), CP 354, Yo010-900 Pelotas, RS, Brazil
b Laboratorio de Virologia e Inunologia, Faculdade de Veterindgria, UFPel, CP 354, 96010-900 Pelotas, RS, Brazil
© Instituto de Biologia, UFPel, CP 354, Y6010-%X) Pelotas, RS, Brazil
d Curso de Farmdcia, Universidade Barrica Verde, UNIBAVE, Rua Micuel Couto 330, 88870-000 Orleans, SC, Brazil

Received 4 September 2006: received in revised form 4 October 2006: accepted 4 October 2006
Available online 18 October 2006
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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.
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Evaluation of the anti-inflammatory activity and bioavailability of the compound Artepillin C present in the typified
green propolis.
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Anti-inflammatory action of propolis and / or its
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Fig.6 Effect of treatment with G1 of cell lineages: (A) nitrite production by RAW 264.7 cells stimulated with 1 ug/mL LPS for 20 h and treated
with the extract (3 to 100 ug/mL); (B) luciferase activity in HEK 293 cell transiently transfected with a NF-xB-driven luciferase reporter gene by the
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asterisks indicate significant inhibition of the enzyme activity in relation to the untreated group, P < 0.05.

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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Immunomodulatory action of propolis and / or
Its constituents
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Pathophysiology of SARS-
CoV-2 infection
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COMMENTARY

Hypercytokinemia and Pathogen—Host Interaction

in COVID-19

Alaa Badawi'?

'Public Health Risk Sciences Division,
Public Health Agency of Canada, Toronto,
ON, Canada; *Department of Nutritional
Sciences, Faculty of Medicine, University
of Toronto, Toronto, ON, Canada

This article was published in the following Dove Press journal:
Journal of Inflammation Research

Abstract: Severe acute respiratory syndrome (SARS) coronavirus (CoV)-2 (SARS-CoV-2)
is a novel coronavirus identified as the cause of coronavirus disease-2019 (COVID-19) that
began in Wuhan, China in late 2019 and spread now in 210 countries and territories around
the world. Many people are asymptomatic or with mild symptoms. However, in some cases
(usually the elderly and those with comorbidities) the disease may progress to pneumonia,
acute respiratory distress syndrome and multi-organ dysfunction that can lead to death. Such
wide interindividual differences in response to SARS-CoV-2 infection may relate to several
pathogen- and host-related factors. These include the different levels of the ubiquitously
present human angiotensin I converting enzyme 2 (ACE2) receptors gene expression and its
variant alleles, the different binding affinities of ACE2 to the virus spike (S) protein given its
L- and S-subtypes and the subsequent extent of innate immunity-related hypercytokinemia.
The extensive synthesis of cytokines and chemokines in coronavirus diseases was suggested
as a major factor in exacerbating lung damage and other fatal complications. The poly-
morphisms in genes coding for pro-inflammatory cytokines and chemokines have been
associated with mediating the response and susceptibility to a wide range of infections and
their severe outcomes. Understanding the nature of pathogen—host interaction in COVID-19
symptomatology together with the role of hypercytokinemia in disease severity may permit
developing new avenues of approach for prevention and treatment and can delineate public
health measures to control the spread of the disease.

Keywords: SARS-CoV, MERS-CoV, SARS-CoV-2, COVID-19, hypercytokinemia

Hypercytokinemia in the

interaction between the pathogen

and the host in Covid-19

SARS-CoV-2 triggers the gene
expression of pro-inflammatory
cytokines (111, 1112 TNFa) mediated
by the activation of the nuclear
transcription factor kappa B (NFkB)

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




Reduction of inflammation and angiogenesis
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Regulation of the immune system and T lymphocytes

Paulino N, et al.,

umpublished results
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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)
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Pharmacology

Absorption and distribution - Clinical pharmacokinetic study:
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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).



Biological Activities

Camara Técnica de Medicamentos Fitoterapicos - CATEF

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.
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Nutritional supplementation

(pharmacokinetic assay)

The propolis samples were prepared by the company Farmacéutica Ltda (Lote PADE1105-BIO, fab. In
2007/11) with analysis reports for chemical and origin certification. The quality standards of the company
Néctar Farmacéutica 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.

Pharma

@

Nectar B8
PROPOLIS

4‘? | WNectar

-

pNeciar
YTOPROP(
B1Q CHANCE

CYTOPROP!

DN.NF as
...............

R020 - N X
Bl (43
FIRM UALITY \ Al
= aHdmf < : USTRIA BRAS
Certified Quality System Marks 2 PROPOLI® | F .y Y
o "0 02402) X
25% (9 2 \‘ |
!




medical4..

Brazilian Propolis Study

Inicio em

Research with Brazilian

abril 1998 propolis
-
-
- . 7 g
Botanical source . Origem Geografica
a
| I I | I
Toxicology Pain Inflammation Antibacterian Antioxidant Molecular Transductional
= Biologiy Signalling
a
|}
WiTEE -y . Isolated organs
In vivo Pleurisy MIC In vivo In vitro Cell
Inflammatory v culture
L ] | |
Biochhem. - v Patch clamp
Paw Oedema Peritonitis Growth Liver Desoxyribos ol Kv1.3, BKCa
I inhibition
Celular Hl| Jurkat | MTT
Ear Oedema Induced: Cytotoxic effect Kidney
Carrageenan o | Trachea
Bradicinin . RAW 264.7
L Histamine . Neutrophil Xanthina-
Histology: Induced: . migration oxidase
tverand Carrag_e.er)an " Aorta
kidney Bradlcmm Hemogram MPO " NO NEE
Histamine . Kupfer
PGF2 alpha I . cells
PGE2 or Hematological " e
o COX lleum
- Capsaicin data . ; ; 2
Function: T Formulations Guinea pig |
Hepatic . . isolated
¢ Leukocytes with propolis
Renal trachea
PGE;
| |
LDso Capsules with Formulations for Formulation for
dental use vaginal use

standardized dry extract

Cosmetics and
cosmeceuticals line

Vaccine against HVB
and HVS

inal in
April 2018




| Propolis as a bioactive for innovation
in health products




Challenges of innovation and diversification with propolis
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