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Propolis:

biological properties
and medical
applications

Stefan Bogdanov

COMPOSITION AND NUTRITIONAL REQUIREMENTS
The composition of propolis varies greatly depegain its geographic and botanical origin. Approxiena
figures for the main nutrients estimated from tbelgative data from the literature are:

Proteins: max 1 g/100 g

Carbohydrates: max 1 g/100 g

Fat: max: 1 g/100 g

Considering the low suggested intake of 200 mg gay propolis has an insignificant contribution tde
daily requirements regarding the basic nutrients.

HEALTH ENHANCING EFFECTS

Hundreds of publications have appeared in thedldgtears describing the biological and health eaiman
properties of propolis. The differebiplogical and health enhancing effects, as teisteell experiments and
animals are summarised on table 1. The effectsithesl here were achieved in cell and animal
experiments. A number of reviews have summarisedmiowledge on propolig! °* *"*?’The health
enhancing effects are divided into main and seagnddis division has been made taking into
consideration the number of publications and thathesignificance of the effect.

Most studies have been carried out with poplarBuaailian baccharis propolis, while in some of thira
propolis type was not determined. It is astonishihgt while the composition of the different tygfe
propolis differs greatly depending on its botanimadjin, the biological effects of the differentopolis types
are very similar: see Propolis Book One and tablasd 3.

The main propolis types on the market are popldraTcharis propolis. These two types of propaigeh
similar biological properties but the active ingexds are different (table 3).

The health enhancing effects are found in the @lhextractable part of propolis is called balsatne T
biological activity of ethanol extracts is geneya#sted with 70 to 100 % ethanol extracts. 60-8@deous
ethanol solutions have a higher biological actitfityn tinctures, prepared with more or less f&tér?
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Table 1:Health enhancing properties of propolis as testedhicell cultures and animal experiments

Effect Tested propolis type Reference

Main functional effects

Antimicrobial, anti-inflammatory, immunomodulatingpund and ulcler healing

Antibacterial All propolis types 31, 52, 95, 161, 179, 278
Antiviral All propolis types 31, 52, 95, 161, 179, 278
Antifungal All propolis types 31, 52, 95, 161, 179, 278
Food preservative Poplar, Baccharis, Argentine, Egy *® 18 153 175 202, 261, 287, 311
Against parasites Poplar, Baccharis, Cuba. Mexico " 88 224,245,310
Antiinflammatory Poplar, Baccharis, Cuba, Egypt 1131 126,150, 231, 236, 251, 257,
294, 326, 326

Immunostimulating Poplar, Baccharis, Brazil <, 3 B0 B, T
Immunomodulating (immunosuppressive in Baccharis 215
autoimmune diseases)
Antiulcer (stomach, skin, buccal) Baccharis, India iz G0, 783, 7R, 220, 2, 2002, e
Wound healing Different propolis types 9, 41, 186, 242, 275
Improves corneal wound healing and inflammation Baccharis 183
rats

Antioxidant, antitumor, hepatoprotective, radiatiprotective
Hepatoprotective All propolis types PR, B
Antitumor, antimutagenic Poplar, Baccharis, Cuba, Taiwan, °3 352 57,82 130,179,220, 245,

Marocco, Korea 324

Anti-angiogenic Poplar, Baccharis, b [ Ty ey St 2
Cyto- and chemopreventive Poplar, Baccharis b b a8
Antioxidant All propolis types S 7 29 B8 S0
Radiation protective Poplar, Baccharis b b Boh b

Anti-aging, brain and nervous system effects
Antiaging, increases life span of mice (1) reduces 1: Poplar: 2: Spain (poplar?) STl S/
oxidative stress in aged mice (2)
Anti-Alzheimer and anti-Dementia Popplar, Baccharis o
Anti-depressant China, Korea, Turkey (poplar?) 6% 169328
Neurotrophic effects in PC12m3 cells Baccharis 145
Water-soluble propolis derivative relieves Poplar %8
scopolamine-induced amnesia in mice

Others

Muscle contracting at small concentration Poplar, Baccharis 45 o1 G S5 8 P2
Muscle relaxant at higher concentration
Anti-diabetes Poplar, Baccharis e SR S S TS B EE

12, 60, 65, 65, 74, 95, 127, 129, 198,
216, 228

Cardioprotective: antimyocard, antithrombogenic, Poplar, Bacharis, Asia,
antihypertensive, antiarhythmic

Local anaesthetic Poplar, Bacharis

Improves regeneration of cartilagenious and bone Poplar, Baccharis
tissue, dental pulp, cicatrising

230, 308, 31281

111, 271, 272, 301, 308
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Secondary effects
Poplar, Egypt

Australia,
Against scratching behaviour in mice Baccharis
Against experimental rhinitis in mice Baccharis

Against experimental colitis in rats
Against rat colon anastomosis in rats

Popplar, Turkey

Angiostatic in human umbilical vein endotheliallsel Baccharis

Anti-allergenic

Poplar, Bacharis

No effect on basic blood parameters, protects svgittes Poplar, Baccharis
against radiation, anti-aggregation effect;

Protects sperm membrane from oxidative attack (1),

improves rabbit (2) and rat (3) sperm quality

Improves the health of mother sheep

Estrogenic

Brazil (red propolis)
Poplar

Enhancement of the hyperthermal tolerance in immune Poplar
mononuclear cells of competitive cyclists

Protective against rabbit pasteurellosis Egypt

Anti-atherogenic and anti-angiogenic Baccharis, Cuba (red) Chile
(brown)

Treatment of fibrotic diseases and asthma Taiwan

Photoprotective against skin UV radiation

Popplar, Baccharis

Against contrast-induced nephropathy Poplar
Lipid bioactive nano-carrier for topical nasal digivery Sardinia (Italy)

Laxative effect in mice

Baccharis

Inhibits cell growth of higher plants and animaihibits Poplar
germination of wheat seedlings

Table 2Biological effects of propolis components

Component, propolis type

Polyphenols and flavonoids
Mostly poplar, but present in mo:

propolis types

Caffeic acid phenethyl ester
(CAPE) and other caffeates

Poplar, Bacharis
Caffeic acid (CA)
Poplar, Baccharis

Biological Activity

Antibacterial, antiviral, antifungal, antioxidamintiaging,
antiulcer, antitumor, antiallergic, antiinflammator
antiosterporatic, antitrombogenic, antiatherosdex,o

Poplar, Baccharis, Algeria ,

Popplar, Turkey, Baccharis

1: Chile; 2: Egypt 3: Baccharis

14, 89
53, 69, 274, 312

281

282

17, 106

151

63, 139

211, 277, 304
16, 279

6k, dLLS), 251)

206
293
61

212
75, 189

146
43, 209
36
252
143
16, 295

Reference
11, 31, 52, 103
117, 120, 176, 179
213, 238, 251, 277

cardioprotective, immunomodulating, hepatoprotegtaicatrising
Antioxidant, anti-inflammatory, antitumor, antibagal, antiviral, )

fungicide, immunomodulatory, cardioprotective, hepaotective,

antiosteoporosis
Antiviral, Antioxidant, antiulcer, antitumor

Polyprenylated benzophenones Antioxidant, antiinflammatory, antitumor

Cuba, Venezuela and Brazil

Artepillin C
Baccharis

Prenylated flavanones (propolins

Taiwan
Terpenes

Greece, Crete, Croatia, Brazil

Essential oils
Brazil, Poland
Furfuran lignans
Canary islands

Antioxidant, antiinflammatory, antitumor, apoptosigucing

Antibacterial, antifungal
Antibacterial, antifungal

Antibacterial
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22,25 14, 95, 273
284

95

22,25

22,25

22,25

23, 24, 46, 187
187, 24726

26, 27, 77, 335
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Table 3:Biologically active ingredients in Poplar and Baclkaris propolis

Biological activity Propolis type,active ingredient Ref.
Antibacterial Poplar: different flavonones, flavons, phenolic acidsl dmeir esters T B
Bacharis: prenylated p-coumaric acids, labdane diterpenes 21, 24,180
Antifungal Poplar: pinocembrin, galangin, benzoic acid, salycilidaeanillin o2
Baccharis mono and sesquiterpenes, Artipellin C o
Antiviral Poplar: Polyphenols, phenyl- carboxylic acids, and estésubstituted cinnamic %> *>*

acids, caffeic acid, quercetin, luteolin, fisetjuertecagetin,

Baccharis activity detected but no substances identified SRR
Antioxidant Poplar: different flavonoids phenolics and their esters Sl
Radiation protective Baccharis different prenylated p-coumaric acids and flavidso e
Hepatoprotective ~ Poplar: different flavonoids, CAPE, ferulic acid, caffeicid e
Baccharis different prenylated p-coumaric acids, flavonoiitgans HHES
Anticancer and Poplar: CAPE, CABE, caffeic acid, caffeic acid phenyldtbgter, apigenin, T
antitumor quercitin, genistein, rutin, p-coumaric acid, aadific acid, kampferol, HE A, SO
naringenin

Baccharis artipelline C, baccharin, drupanin, cinamic adétivatives, prenylate( 21.95.220
p-coumaric acids, clerodane diterpenes,benzofarane

Immuno modulating Poplar: CAPE, chriysin, benzylcaffeate, phenethylferrejatinamic acid S
Baccharis caffeoylquinic acid derivatives, clerodane ditmpid, artipelline C =~ 27" 3%
Anti-inflammatory  Poplar: flavonons, flavons, phenolic acids and their rsste e
Baccharisartipelline C 236
Cardioprotective Poplar: CAPE, acacetin, chrysin, quercetin %
Baccharis caffeoylquinic acid 198
Anti-ulcer Poplar: CAPE, caffeic acid, pinocembrin, galangin, chnysi A5 2 2

Baccharis ferulic, p-coumaric and cinnamic acids, %

Propolis against bacteria, fungi, molds and parasés

Table 4 :Effects of propolis against pathogenic and harmfubacteria funghi, viruses, molds and
parasitesaﬂerSl, 52,76, 103, 112, 179, 308

Gram-positive bacteria

Bacillus cereus, Bacillus mesentericus, Corynebagtespp., Corynebacterium diphtheriae, Diplocagcu
pneumonae, Enterococcus spp., Mycobacteria spgobicterium tuberculosis, Staphylococcus aureus,
Streptococcuscritecus epidermis faecalis mutans, pyogenesdaiis, sobrinus,

Gram negative bacteria

Branhamella catarrhalis, E. coli, Helicobacter pyiloKlebsiellaozaemaeProteus vulgarisPseudomonas
aeruginosa, Salmonellaholeraesuis, dublin, enteritidis, exneri, gallinen, pullorum, , paratyphi-A,
paratyphi-B, typh;i Shigella: dysinteriae, sonnei

Fungi

Aspergilus sp., Candidalbicans, guiliermondi, parapsilosis, tropicali€ryptococcus sp., Cryptococcus
neoformans, Histoplasma encapsulatum, Madurellegtomi, Microsporumaudoinini, canis, cepleo,
distortum, ferrugeneum, gypseum; Piedra hortaealiphora jeanselmekaccharomyces sp.
Trichophyton sp., mentagrophytes, rubrum, Trichosporon cutameu

Viruses

Adenovirus, Coronavirus, Herpes symplex, Influef\@nd B virus, Newcastle disease virus, Polio virus
Vaccinia, Rotavirus; Vesicular Stomatitis Virus,r@ear virus

Parasites

Cholomonas paramecium, Eimerimagna, media, perforans

Giardia lambia,Giardia duodenalisfrichomonas vaginalisirypanosoma cruzi, Trypanosoma evansi

The antimicrobial activity of propolis is by fareimost important biological
property of propolis, which has deserved the highegntific interest,
considering the high number of performed studiesuAd 700 hundred papers
deal with this aspect. In spite of the big composdl differences of the
different propolis types, they all have antimicidlactivity. It seems that rather
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the sum of the propolis antimicrobial componengntimdividual substances are responsible for the
antimicrobial actioff".

The results summarised below show that propolisahéibacterial, fungicide, antiviral and antipaicsi
effects of against harmful and pathogen organidinese properties make it a good candidate for its
application in therapy (see section apitherapy).

Antibacterial activity

Propolis is the bee product with the highest amtiobial activity. The antibacterial activity of grolis has
been confirmed by numerous scientific studies. Batterial activity has been demonstrated agairist bo
gram positive and gram-posivite, both aerobic armkeobic types.

Although the composition of propolis differs coresigbly depending on its botanical origin, all exagai
types of propolis revealed a strong antibactedtiviy>" > The antibacterial activity of poplar propolis and
other types of propolis of different geographiaad &otanical origin was simil&r-

Poplar propolis gathered by Byis mellifera caucasichad a higher antibacterial activity than the one
gathered byApis mellifera anatolicandApis mellifera carnic&®

The antibacterial activity of propolis to pathogear harmful bacteria is summarised in the tableveé" >>
103, 110,179t has been proposed that propolis is more aetijgnst gram-positive pathogefiSbut many
gram negative bacteria are also inhibited (see}abl

More recent research has revealed antibacterigltgcigainstMicrococcus luteus, Salmonella typhimurium
315 Klesbsiella pneumonaé®. Although in previous studi€s’ it was claimed thatisteria monocytogends
not sensitive to propolis, recent works revealedificant antibacterial activit?” *2” In recent study it has
been shown that propolis has a stong antibactetality against 13 different plant pathogéns

With the increasing of antibiotic resistance in ldx&t years there is a considerable interest gbitads in
propolis as an antibacterial agent. It has beewslbat propolis has synergistic effects with atil
action against bactertg 218 219 269,297,300

The antibacterial effect of propolis is bacteri¢jidaat means bacteria-killing:® - 2 by inhibiting their
mobility **”. Each propolis type has different antibacteridssances (see table 5). The antibacterial
substances of the two main propolis types are givéable 6. It has been shown that the antibaadteri
activity of poplar propolis is also based on quorsensing inhibitory (QSI) action, the flavonoid
pinocembrin being an important QS| agéht

Generally biologically activity decreases with ieasing storage. However it was found that propolis
solution in ethanol stored for 10-15 years resutiisin result in a decrease, but in an increasmtibacterial
activity",

Antifungal activity

Poplar propolis is the bee product with the higlaegifungal activity as tested with 40 yeast ssaih
Candida albicansCandida glabrataCandida kruseiandTrichosporon spp'>?

Poplar propolis gathered by by Apis mellifera caiain Turkey had higher antifungal activity tithe one
gathered byApis mellifera anatolicandApis mellifera carnica®®®. On the other hand the antifungal and
mostly antiviral properties of propolis from diféert botanical and geographical origin was siriiar

Recent research on the of propolis have shown ¢idegeffects on juice spoilage furgandida famataC.
glabrata, C. kefyr, C. pelliculosa, C. parapsiloaisd Pichia ohmert>®

Antivirus activity

Propolis kills the funghi and also the viruses, lestihe growth of the latter is also inhibitdd Propolis acts
against many different viruses (table 4). Most hl#as its activity against the influenza virusyfa in
propolis of different origirt® and in Brazilian green propdlf§ CAPE, a poplar propolis constituent is a
prominent antiviral substante
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Antiparasite activity

Propolis acts against a number of parasites (&bl€hus, it could act as an protective agent again
intestinal parasites, e.g. agaifstmansoni*® and againsGiardia duodenalis trophozoit€s. Propolis from
Portugal has antiparasitic against the Trypanasdonucei, the parasite of the African sleepingatg’

Antioxidant and hepatoprotective activity
Antioxidant activity

An antioxidant is a molecule capable of slowingpmventing the oxidation of other
molecules and so to prevent such changes. Thexal#iu effect correlates roughly
with the anti-inflammatory and hepatoprotectivea\aist

Although the phenolic content seems to vary acogrth the botanical origin,
antioxidant effects for most propolis types haverbeeported.

Compared to pollen and royal jelly, propolis extsagxhibited the highest
antioxidant activity™®.

In a study with propolis of different geographieald botanical origin it was found
that the antioxidant activity correlates well with total concentration of polyphents 2 Poplar propolis
with relatively higher polyphenol content has ah@igantioxidant activity than Brazilian propolishieh
contains less polyphendt§ 162 163

The antioxidant activity of Spanish (poplar) andi$to(poplar) propolis correlated significantlyttoe
phenolic content> ?**while in Polish and Argentina propolis it corrgldtin addition also significantly to the
flavonoid contentf” 2*The antioxidant activity differs on the type oétholyphenols. CAPE, a typical
constituent of poplar propolis, seems to be orth@imost powerful antioxidant substances of prapoli

The antioxidant activity is measured in differentts. The antioxidant activity of different foods i
compared mostly the so called ORAC (Oxygen Radibalorbance Capacityndex. According to a 2007
US Patent a 50/50 water/acetone extract of poptarglis scored 2459 ORAC units, while a
hexane/ethylacetetate (75:25) scored 7215 ORAG.Uritre propolis resin scored 9674 ORAC units
(umole TE/g)™%. The ORAC value of Uruguay poplar propolis wasikirty high: 8000umol TE/g
propolis®®. Thus propolis is one of the strongest natural aitants.

10 % ethanol poplar propolis extract from Croata bout 70 % of the FRAP antioxidant activity of
known antioxidants as vitamin C and trilox. Propatiodulated antioxidant enzymes (AOE) and
significantly decreased lipid peroxidation procaes@d?O) in plasma, liver, lungs, and brain of mitke
effect was dose- and tissue-dependent. The highéstrability to oxidative stress was observediimgls
where hyperoxia was not associated with augmentafid\OE. Propolis protected lungs from hyperoxya b
increased catalase (CAT) activity. This is of spkithportance for lungs since lungs of adult angvaak
highly vulnerable to oxidative stress because eif timability to augment AOE activity. The authors
conclude that because of its strong antioxidantsmagenging abilities, native propolis might beduas a
strong plant-based antioxidant effective not onlplysiological conditions but also in cases teguire
prolonged high concentration of oxygén

It was found that water soluble propolis extradt€binese (poplar) propolis was significant and tha
contains more biologically active flavonoids, amgbahat its antioxidant capacity was similar tattof the
ethanol extract§™

Propolis is a powerful antioxidant. This effect due to the high concentration of phenolics and othe
antioxidant compounds. The radical theory in humarhysiology claims that the active free radicals are
involved in almost all the cellular degradation ptess and leads to cell death. Oxidative streshasight
to contribute to the development of chronic andggeerative diseases such as cancer, autoimmune
disorders, aging, cataract, rheumatoid arthritisaiovascular and neurodegenerative disedées
Propolis can be regarded as a supplement preventhgnic degeneration diseases, e.g. cancer.

Hepatoprotective activity and anti-radiation activity

The liver is perhaps the hardest working orgarnefdody. It has hundreds of tasks to perform, oholg
detoxification of the blood. A sluggish liver medatigue and toxemia and a high risk of variousale
diseases. Phenolics are known to have a hepatofivetiinction. Hepatoproctive activity for different
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types of propolis has been reported, which caeelto the antioxidant activity*’. Propolis counteracts
hepatoxic effects of alcohol liver injury in mic¢e ***and also of paracetamol induced liver damage of
mice'® and carbon tetrachloride induced liver damageats’®

The anti-radiation effect of propolis have beerigeed by Orsolic in 2010. As an antioxidant propdias a
powerful effect to counteract radiation as testetimor cells or animals. Propolis act also in @psig of
cancer cells thus improving the anti-cancer eféécadiation®”

Propolis supplementation is prophylactic for liviaealth and for counteracting the damaging effect of
tumor irradiation.

Immunomodulating effects

The immunomodulating effect has been reviewed0bi72by Sforci”’. All propolis types have
immunostimulating activity (see table 3). Howeuss aictive substances of the various types of piopod
different (table 5 and 6).

Action on microphages

In vitro and in vivo assays demonstrated the madplaaction of propolis on murine peritoneal
macrophages, increasing their microbicidal actigityg stimulating the lytic activity of natural ki cells
against tumor cells by enhancing antibody productithe best immunostimulating results were observed
when propolis was administered over a short-teramimals. Both poplar and baccharis propolis insgea
the microphage activit§/’

Action on lymphocytes and antibody production

Both poplar and baccharis propolis can have an inmstimulalting effect by increasing antibody proiiore
and by activating B and T lymphocytes, an adjuviietactivity of propolis?””. The propolis compounds
chrysine, quercetin, and galangin have a antiprasitivity”>

Propolis can be regarded as a supplement for thenatation of the immune system

Antitumor effects

The antitumor activity of propolis was reviewed®ysolic in 2010: The
chemopreventive activity of propolis in animal mizdand cell cultures are likely to be
the result of their ability to inhibit DNA synthasin tumour cells, their capability to
induce apoptosis (cell death) of tumour cells, du@ir property to activate macrophages
to produce factors capable of regulating the fumctf B-, T- and NK-cells,

respectively. Especially interesting is the syndvgiween propolis and anticancer
agents. Moreover, flavonoids from propolis playrat@ctive role against the toxicity of
the chemotherapeutic agents or radiation in misgghope that they may have similar
protective action in humans. The combination withadjuvant antioxidant therapy may
enhance the effectiveness of chemotherapy by arasiig the side effect on leukocytes, liver anchkigs

and consequently enabling dose escal&tion

The cytotoxic effects leading to the anticanceivitgthave been reviewed in 2011 by Watanabe &’al.

Vit et al, 2015, reviews the different propertidgpmopolis which lead to anticancer activity: amiaant,
antiproliferating, cancer cells apoptosis causami-angiogenic (multi-step process to form bloedsels,
this process is disturbed in cancer), immuno-sgvesanti-inflamation, immunomodulatdty

Although many polyphenols have a anti-metastativif, caffeic acid phenethyl ester (CAPE) frompber
propolis and Artepillin C from baccharis propolisve been identified as the most potent antitumrgents

> 22,25, 221,222, 21T Kt antitumor effects of chrysin (poplar proppland both nemorosone and plukenetione A
(in Cuban prropolis) have been reportéd

Consumption of propolis supplement can have a ssgpre effect against mutation induced cafter

Regular consumption of propolis food supplementsideave a preventive effect against cancer

Anti-inflammatory activity
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Inflammation(inflammatio, to set on fire) is the complex bialkes response of vascular tissues to harmful
stimuli, such as pathogens, damaged cells, irgtant free radicals. Antiinflammatory activity s
defined as the primary effect of the host deferystesn.

The antiiflammatory activity of propolis has beerniewed by Almeida and Menezes. Propolis has itdripi
effects on mieloperoxidase activity, NADPH-oxidaseithine decarboxilase, tirosine-protein-kinasej a
hyaluronidase from guinea pig mast cells. This-arflammatory activity can be explained by the jerese
of active flavonoids and cinnamic acid derivativEise former includes acacetin, quercetin, andhgeriin
the latter includes caffeic acid phenyl ester (CARE caffeic acid (CAJ

CAPE and galangin, both typical poplar propolisstdnents exhibited anti-inflammatory activity and

significantly inhibited carrageenan oedema, caeaga pleurisy and adjuvant arthritis inflammations
rats’

An ethanol extract of propolis suppressed prostafgeand leukotriene generation by mouse peritoneal
macrophages in vitro and during zymosan-inducetegoeritoneal inflammation in vivo. Dietary progoli
significantly suppressed the lipoxygenase pathwarachidonic acid metabolism during inflammatian i
vivo. CAPE was a more potent modulator of araahiclacid metabolism than caffeic acid, quercetid an
naringenin®.

Baccharis propolis suppresses the hypoxia-indueedomflammatory responses through inhibition @f th
NF-kappa B activation in microglia. Furthermoresrigased generation of ROS from the mitochondria is
responsible for the NF-kappa B activation. Themf@ropolis may be beneficial in preventing hypexia
induced neuroinflammatiGf®

Propolis can be regarded as food supplement form@uacting body and nerve inflammation

Digestion and the gut

Recent studies indicate that dietary polyphen@s@evant in the modulation of gut microbiota émak
these microorganisms convert polyphenols into adivd bioavailable metabolites; hence, variatiorgut
microbiota can affect polyphenol activitj Also there is a complex interaction between pogmpls and the
gut mucus barrié?’

Polyphenol-rich propolis extract strengthens itmes barrier function by activating AMPK (adenosin
monophosphate-activated protein kinase) and ERKgeadlular signal regulated kinase) signaling and
provide novel insights into the potential applioatof propolis for human gut health

Green propolis supplementation reduces inflammatesgonse and endotoxemia by preventing dysbiosis i
mice challenged with a high-fat diet by reducing levels of circulating lipopolysaccharides and the
inflammatory cytokine expression in mustfe

Propolis and the Brain

As seen in table one there are numerous publicttiemrshow a positive influence of propolis (botplar
and baccharis) on depression, Alzheimers and dean@&dlyphenols generally have a preventive fumcito
dementia due besides to their antioxidant, antimfhatory and neuroprotective properties also tio the
modulatory action of the P-glycoproteiffs For following propolis polyphenols anti-Alzheinseeffects
have been reported: pinocembBfifCAPE and quercetif’

Parkinson is also a neurodegenerative diseaseduédative stress and propolis has thus also anti-
Parkinson propertié® Also, propolis extracts decreases neurotrophimfa@nd protects tyrosine
hydroxylase neurons in the brain in rat model Remta disease studiés
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APPLICATIONS IN MEDICINE

Table 5: Health enhancing effects tested in human cells on humans

Study, effect Propolis type Reference
Cell and tissue experiments

Antiproliferative activity in many different humarancer cells All propolis types A A

Antioxidant and antiproliferative activity in hum&(human mouth Chile (poplar) 258

epidermoid carcinoma cells), Caco-2 (colon adersicama cells) and DU-14
(androgen-insensitive prostate cancer cells)

Propolis has protective action against oxidativaification of lipids in human Argentine
unfractionated serum

Propolis may have a role in protection against rivdktility Chile (poplar)

Propolis extracts and CAPE have protective actfqurapolis in cartilage Italy (poplar)

tissue alteration, that appears greater than ticted by indomethacin,

commonly employed in joint diseases

Dressing of artificially formed losses of the claginous tissue with the Poland (poplar)

preparation containing ethanol extract of prop(#EP) caused acceleration «

regenerating processes in the lesioned cartilage.

10% propolis was a more effective storage mediunhfmman periodontal Turkey (poplar)

ligament cells than other tested media and istalsiei transport medium for

avulsed teeth

Antiapoptatic effects on human macrophages ?

Preclinical Treatment of Candidiasis vulvovaginmdéction Brazil (Baccharis)
Clinical studies

Successfully applied against the different stoneaficial pathologic conditions Poplar and Baccharis

stomatitis, paradontosis, gingivitis and caries

Use of combined therapy with propolis and antilsiaifjainst Heliobacter Italy, Poland (poplar)

pillory in humans, better efficiency than antibawgilone

Propolis was successfully used in patients opeffategoitre, patients with Poland (poplar)
wounds and ulcerations difficult to heal and pa#emith non-specific rectal

inflammation.

A total of 260 steel workers suffering from brortehivere successfully treate Poland (poplar)
for 24 days with an ethanolic extract of propoli&€P) in a physiological salt

solution.

CAPE-rich water-miscible extract propolis suppréssempletely the growth New Zealand (poplar)

of a human NF1 cancer and an almost complete regresf human NF2

tumor (Schwannoma), both grafted in nude mice.

Successful treatment of human giardiasis (intelspiagasitism) Cuba

In vivo effect in healthy (n=49), Effect gender sffie (only in men)For the  Croatia (poplar)
men test group after the initial 15 days of proptieatment, 23.2% (p = 0.00

decrease in concentration of malondialdehyde wasrobd.

Clinical study for the treatment of bronchial asthwith 22 patients receiving Egypt

propolis supplement and 24 with a placebo con&ralubstantial improvement

of conditions in treatment group, accompanied lmpdif proimflammatory

cytokinines

Propolis decreases the erythrocytes membraneifyagfilpatients with Two Braslian propolis

hereditary spherocytosis red blood cells. types
Improves the immunological response of humans
Treatment of chronic vaginitis

Treatment of asthma Poplar
Treatment of Peyronie's disease

Treatment of psoriasis with propolis ointment cogmlis intake Egyptian propolis
Treatment of recurrent cervicitis Baccharis
Treatment of mild cognitive impairment at high taitie Baccharis
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The main medical application of propolis are basedts antimicrobial, antiiinflammatory and immuno-
modulating effects: e.g. ins stomatology, otorhanphgologic diseases, gastroenterology, gynecology,
pediatric, urological and chirurgical diseasesal$ also potential in other medical fields sucbhaagerolgy,
dermatology, endocrinology, where the other biaabeffects of propolis also play a role.

The medicinal effects of propolis are summarisei@linte 5, as available in original publications.

Dentistry

The application of propolis in dentistry is probatiie most well scientifically documented and now
practically applied in many countries, mostly tleveloping ones. The different applications weréensed
in different publications, the last in 201% 27234 32prgpolis is applied in the different dental Spkies:
oral hygiene; periodontology and oral mucosa pathiek; oral surgery; orthodontics; restorative winyt
endodontics and prosthetic dentistry

Oral hygiene

Propolis inhibits in the mouth different pathogemiicrobes such as bacteria, fungi and vird&e&®* 2°% 28

and can be successfully applied against the diffeasmmatological pathologic conditions: plaquenfation,
mouth wounds and ulcers, denture and aphthous Stsnaradontosis, periodontitis, gingivitis, dieal
hypersensitivity and carigs!?? 12> 170. 174, 184, 217, 234, 240, 268 49 4 against Candida-associated denture
stomatitis’

Most of the in vivo test carried on rats and aliuical tests on humans showed positive resulteducing
bacterial plague (caries). The clinical applicatidipropolis against caries has been reviewed 1620
suggesting that propolis can be successfully i$ed

The soft and periodontal tissues surrounding démiallants are particularly susceptible to bactamiasion
and inflammatory reactions due to complex histalabstructures. A study was carried out to invesgéghe
influence of a Baccharis propolis-containing hygieagent on selected oral health parameters, oral
microflora, and the condition of periodontal heaffixteen subjects who underwent an oral rehatidia
with dental implants were selected and randomligassl into two groups, which received a newly
formulated propolis-containing toothpaste (3%(C#)n negative control without an active ingredig).
Approximal plague index (API), oral hygiene ind&H(], debris component), and sulcus bleeding index
(SBI) were assessed in three subsequent stagaéage first and last examinations, the swabs were
employed for microbiological inoculation. Propotisntaining toothpaste was found to be distinctively
effective in improving oral health and hygiene &@mel occurrence of gingivitis triggered by dentaqle.

containing propolis might be used as a naturahedijtito other active substances in individuals ithigh
risk of periodontal problems against pathogenit miaroflora®.

Halitosis, an unpleasant breath, is also largdated to hygiene of the oral cavity. The byprodwts
degradation of microorganisms located in the mauéhone of the reasons of bad breath. Microbes
particularly related to the creation of bad breattude the red complex bacteria and: Prevotetierimedia,
Porphyromonas endodontalis, and Eubacterium. Tresunements of the content of volatile sulfur
components in exhaled air with the use of halimietgicate that propolis reduces halitosis, seeimailg
references if®,

Periodontology (inflammation of the teeth supportiry tissue) and oral mucosa pathologies.

The confirmation of the effectiveness of propatigighting etiological factors of periodontitis nredome
authors include these preparations in the periadiogit therapeutic protocol. Mucoadhesive hydrdplgkl
containing propolis, when applied to gingival paskean be useful in treatment of periodontitisddidnal
subgingival irrigations with a propolis extract ohg periodontologic treatment allowed to obtaintéet
results than scaling and root planning. Not onbtalpbut also oral use of propolis-based preparatiorns
out to be effective in periodontal treatment, segimal publications in*

In cases of infection of the oral mucosa causeddmpes simplei was shown that propolis solutions had a
high antivirus effectiveness. Propolis delays gioatd progression of skin changes in an early sibge
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infection with Herpes simplex and does not havetoyic effects. Propolis can be used also in teattnent
of recurrent aphthoid stomatitis, see original ations in**

A 6-month masked, randomized clinical trial compgmpropolis (of Chinese origin) with placebo (place-
SRP group, n = 26) or SRP (scaling and root plag)réombined with a 6-month regimen of 400 mg oral
propolis once daily (propolis + SRP group, n = &4} performed in patients with long-standing Diabet
Melitis type 2 (DMt2) and chronic peridontitis (CRfter 3 and 6 months, average HbAlc levels in the
propolis group decreased significantly by 0.82% @u9&% units, respectively (P <0.01); however,her
were no significant differences in the placebo grdukewise, fasting plasma glucose and serum cayba
lysine levels were significantly reduced in thegwiis group, but not in the placebo group. Aftesrtpy,
periodontal parameters of CP were significantlyrowgd in both groups. The propolis group showed
significantly greater probing depth reduction ahdical attachment level gain than the control gradter 3
and 6 months. Conclusion: A 6-month regimen of #@0propolis once daily is a potentially viable auju
to SRP that significantly reduces levels of HbARBG, and CML, and improves periodontal therapy
outcome in people with DMt2 and &P

Oral surgery

Most studies show very good effects of storagevafsed teeth in propolis. Propolis is extremelyeefive;

it not only reduces apoptosis of periodontium cellsalso increases their metabolic activity and
proliferation. Local application of propolis afteurgery helps wounds to heal, reduces inflammati@hhas
also an analgesic effect, see original publicatior®

Orthodontics

In malocclusions accompanied by a considerableonang of the maxilla, it is necessary to use a ceww
expand the palatine suture. There is a positivecetif propolis solution on bone forming processrduthe
treatment with the device to expand the palatinersuthere is an an increased quantity of ostetdbla
preparations from rats which received propolis myithe treatment. In such cases bone remodellitigrwi
the palatine suture was quicker, see original patibns in*?®

Restorative Dentistry

In restorative dentistry, propolis can be useddoréase permeability of the dentin and to diretyt papping
in order to create restorative dentin. Propolisremiuce dentin permeability. On this basis, it lsan
concluded that it counteracts tooth sensitivitye Tégenerative effect of propolis on the tooth fhap been
known for a long time. Nevertheless, there is nasent on the subject of propolis extracts effectbss in
comparison with calcium hydroxide which is moseafused in stimulation of creation a reparativetideit
seems that there are no important differencesreéctcapping with propolis and with calcium
hydroxidebased products. Both of them offer a sindlegree of healing pulp inflammation, reducing
guantity of microbes and stimulating creation ofititebridge. Also propolis, calcium hydroxide, add A
have similar effectiveness in the induction to tzeaparative dentin. It seems that there is adnigh
effectiveness of direct pulp capping with propdfian with calcium hydroxide-based products. Prepodit
only stops infammatory reaction, infection with nolees and pulp necrosis but also induces formation
high quality tubular dentin through stimulationstém cells, see original publications’n

Endodontics

One of the aims of endodontic treatment is a cotakmination of microbes in root canals. The
effectiveness of medicines used in endodontologften assessed through a tesEnferococcus faecalis
growth which is resistant to unfavorable environtreard can survive in the root canal system despite
application ofmedicaments. Many studies show phapolis effectively limits the quantity &. faecalisin
root canals, but its effectiveness might be lowantthat of chlorhexidine see original publication¥>

For the different purposes propolis is applied in érm of sprays, mouthwashs (both with or
without alcohol), toothpastes, gels and other spdi preparations
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PROPOLIS

& LEMON
MOUTHWASH
RATURES FROTICTOR
HIGH FOTENY rRnnis

250mi
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Propolis toothpaste Propolis mouthwash  Propolis oral spray without alcohol

Otorhinolaryngologic and respiration diseasesear, nose, throat, and head and neck

disorders)

This topic has been reviewed by Marcu€giAsavova®, Shkenderov-lvand® and Tichonot®
Following diseases have been treated, indicatatsasthe number of cited studies:
» Chronic and acute inflammation of the inner ear: 10

« Common acute cold, acute and chronic inflammatifath@® upper respiration
path:13
P e Synositis:3
{“\( e Laryngitis (larynx inflammation): 2

;\/ » Tonisillitis (infections of the tonsils): 4

/\/ * Pulmonary tuberculosis: 5 (sometimes together wauiitibiobics and together
in complex of anti-tuberculosis measures)

* Bronchial asthma:3

A total of 260 steel workers suffering from brorthivere treated for 24 days by various methodsidicg
local and systemic regulation of the immune sysaechlocal treatment with an ethanolic extract afpalis
(EEP) in a physiological salt solution. The besutts were obtained in patients treated with EEP
inhalation$™

For the otorhinolaryngologic (ear, nose, throaatments following application forms have been used

« Common acute cold, acute and chronic inflammaticth@ upper respiration path, synositis,
bronchial asthmaaerosol inhalation combined with EEP intake

» Inflammation of the inner eatampons and washing with propolis extracts

e Tonsilitis: aerosol inhalation, application of propolis ointnien

Application forms

* Propolis inhalation 3 to 5 times a day

» Drops (10-15 drops of 20 % propolis, 3 times a) day

* Tablets: 4-6 times daily of tablets containing 5§ pnopolis
» Cream and ointments containing 5-10 % propolis

Gastroentorology

From the different effects reported in table 5 &rile most widely mentioned are the ones concethiag
effects of propolis in gastroenterology. Propdi&mown as a powerful inhibitor éfelocobacter pylorithe
causative agent of gastric, duodenal ulcers anilitigfs ** " **and it was used aloté **®or in
combination with antibiotics for in the preventiand treatment of gastric ulc&t§* 3%

Due to its antiinfimmatory and antimicrobial propées propolis supplements can be used for the
prevention of bacterial infection and of inflammain of the stomach and duodenum.

Propolis against cancer

This promising area has been reviewed by Galvah™&tand in 2010 by Orsofit° showing that there are
numerous antitumor effects in cell culture and aitasts.

Thus regular propolis consumption could have agmtve anticancer effett.
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On the other hand, there are very few human stu@ies major threat for women is the human papilloma
virus (HPV) infection which can lead to cervicahcar, which is the most frequent cancer in women,
especially in the developing world. But even in ées countries there are many HPV-associated dsissla
which require surgery by means of conisation ondwesterectomy. In a randomised trial, HPV infeasio
were present after three months of treatment in @Bp@tients treated with propolis compared to 90%he
control group'®. Similarly, another study described an improveniefAP smears of 76% with the use of
propolis*®* . Here, treatment with bee products offers arrésting approach which could avoid invasive
surgery.

CAPE-rich water-miscible extract propolis suppressempletely the growth of a human NF1 cancer dalle
MPNST (malignant peripheral nerve sheath tumor)anged an almost complete regression of human NF2
Schwannoma tumor, both grafted in nude mice. Theegareparation is currently tested on patiéhts*

Regular consumption of propolis food supplementsi@ve a preventive effect against mutation linked
cancers in humarfs*

In a controlled clinical trials it was shown thabpolis treatment prevented oral mucositis in breascer
patient§**and in head and neck patiéffits

Supplementation with propolis capsules (400 mgn8s daily) for 10 consecutive days before radiatpg
of breast cancer (BC) patients, during the coufsadiation treatment and 10 days after completiveg
radiotherapy was tested in clinical study (agaansontrol). There wwas a measurable protectiomagai
DNA damage caused by ionizing radiation in BC pasideukocytes and inhibits bonucleotide reduckd2e
subunit overexpression. Moreover, propolis has figiakeffects on the serum antioxidant capacitgd an
improves the digestive utilization of iron and tegeneration efficiency of hemogloBih

The experience of Ludyanski

Ludyansky, a chief doctor in a big Russian hospiteith life-long practice in apitherapy, has sumised
the apitherapy knowledge in his monograph “Apitpéa(in Russian)’*. He summarises the medical uses
of propolis in his hospital in the following table:

Table 6 Applications of propolis in a big Russian hospita

Treated disease Very good and good improvement No improvement
Alopecia 69 10
Geriatry 22 10
Impotency 20 2
Inflammation of the vagina 26 9
Pediatrics 100 -
Prostatitis 13 5
Radicultis, polyradiculoneuritis 39 2
Stomach ulcer 23 5
Stomatology 16 3

EXTERNAL APPLICATIONS: SKIN LESIONS, SURGERY, WOUND S,
BURNS, ULCERS, SKIN AND EYE DISEASES, GYNECOLOGY

Skin lesions, surgery, wounds, burns, ulcers
Natural Phases of Wound Healing

)/

Propolis applications in this area are known sexoaent
times and are based on its antimicrobial and anti-
inflammatory properties. This area has been regentl
' @ == > - reviewed by Barbos3 “In this review 4 studies on the
: /l i — | successful use of propolis in skin lesions suds@®gmic
Efry f . ulcer, stasis ulcer, venous ulcer, iatrogenic lesimd ulcer
INJURED TISSUE NEW VESSEL AND HEALED WOUND were reported' App“ed was 30 % aqueous propohlsaek
AND INFLAMMATION  TISSUE REMODELING After the first week of use already, improvementaind
odor and patient’s sensitivity to pain was obsepaxiwell as a decrease in the number of microdsyas.
The authors of this study emphasized that wounlingeafficacy is closely associated with the pragol
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concentration in the solution. Another study, whisled propolis ointment on 22 chronic wounds, atiwh
11 were venous ulcers, seven pressure ulcers,igbett ulcers, and two post-trauma injuries, fouhdt
necrotic tissue was present in 14 (8.2%) duringuisassessment process. However, there was ndinecro
tissue after therapeutic intervention. Mean healinge was 13.2 weeks. Considering a 20-week falipw-
74.1% of ulcers healed before this period. In additregarding pain felt by people with chronic walg, all
of them reported improvement, even though its Maslnot assessed by this study. “

The applications, citing Eastern European studissiieen reviewed by Asavd¥arhe applications can be
summarised as follows, together with indicationhef number of the successful studies:

Ulcers: 5; Burns: 2: Healing of damages due to earadiation treatments:2; badly healing wounds: 1

In humans it has been used for treatment of surdisaases™®, wounds® and burng™ ?° In Cuba a better
success was achieved by mixing honey, propoligiayrde oil.

In Poland Sheller has used ethanol extracts ofghiom the clinic to treat patients with burns,icl
ulceration, pressure ulcers, osteomyelitis, infextiof the wound after trauma/injury and infectiohghe
operative wounti®

In the Russian centre for the treatment of burn%lfropolis in animal fat or plant oils was usebleT
propolis ointment had a anaesthetic, bactericiddlvaound regeneration effect, improving also blaad
lymphatic systeff®. More recently the Russian preparation “Propoksiait”, based on a propolis
containing mixture with sunflower oil and heavydtians of a dark natural wax is successfully usedhe
treatment of burns, wounds, skin diseases andsmetic§®.

Hartiwich et al. tested propolis treatments ongrdti operated for goitre, patients with wounds and
ulcerations difficult to heal and patients with repecific rectal inflammation. They also tested the
effectiveness of propolis as supplementary meaesadicating treatment éfelicobacter pylori It was
found that the drug was tolerated very well, pdly had no side-effects and was highly effective

In another study, the effect of Brazilian propalisn cream was compared with that of silver suliadne
(SSD) in the treatment of minor burns (superfisetond degree) in the ambulatory care setting itess
20% total body surface area burned). The studyowaducted at a burn clinic in Brazil. Patients were
admitted to the study only if their initial presatidn for burn care was within 48 hours post-injand if
bilateral wounds of similar depth and quality wpresent. Patients had propolis skin cream apphieohé
wound and SSD applied to the other selected wouriditial presentation and underwent debridemedt an
dressings change the following morning. Patientsequently returned to the clinic every 3 daysaweehthe
wounds checked and dressings changed. At thesk-apecwounds were cultured for microbial growthl an
photographed to document inflammation and cicdtasaPatients were instructed not to disturb their
wounds or change their dressings at home, thusfisggkin cream and SSD were applied to the wounds
only at the specified 3-day intervals. The resditsiot show any significant difference in microbial
colonization between wounds treated with SSD aoggirs skin cream, however, wounds treated with
propolis skin cream consistently showed less infietion and more rapid cicatrisation then thoseeka
with SSD. It is concluded that propolis skin creappears to have a beneficial effects on the tgpalin
partial thickness burn wounds. More frequent apilim of propolis should enhance the antimicroarad
wound healing effects of propoits Antimicrobial Brazilian propolis (EPP-AF) contaimjtBiocellulose
Membranes is a promising biomaterial for skin wtealing*

In a study with Bacharis propolis it was found tbptimum results for treating wounds can be aclidxe
propylene glycol containing 3.6 % propolis. At thisncentration all tested bacteria could be inaibit
Propolis gels for application on wounds or burngehiaeen recently developgéd

Application forms: propolis ointments or creams, -BD % water or glycol propolis tincturesp ethanol
Skin diseases

Against epidermophytosis, skin tuberculosis aloggasoriasis; different microbial and chronic ecasm
cutaneous conditions of cold regions, pyoderma;hibphyton skin inflammatidf

Application forms: 10-50 % propolis ointments oreams, 10-20 % propolis water tinctures
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Eye diseases

Several successful clinical studes on the treatwieatvariety of eye diseases are reported: kisatit
conjunctivitis and blephariti& 0.3 - 1 % aqueous propolis solutions have beptieab Tichonov et al.
developed special propolis preparations, basepextife propolis fractions, especially adapteddge
application&®.

Gynocology and urology

The applications of propolis in gynocology and ogyl are based on the antibacterial and anti-infiatory
effects of propolis. These applications have besiewed by Asavova Most successful is the treatment of
the inflammation of the vagina and of the femaleiigd area, where 8 successful studies were ditedthis
purpose direct application of 20-30 % EEP and E&tfpons were used. Two studies with successful
treatments of vagina erosions were cited, alorie combination with cortisone creams, with appiicatof
15% propolis in fatty cream or intake of EEP.

Other external applications

Propolis ointments have been successfully usedhsigedld soredilerpes simpleskin lesions and Herpes
zoster lesion$> ***and also against genital herff@s?* 3!8 Egyptian propolis was successfully used against
different types of wart¥’. According to Potschinkova propolis-beeswax warngtagters can be

used for the treatment of arthritis and arthrosis against sprains, physical injuries, inflammadion
of muscles, nerves and filamefifs Propolis ointments are also used for these ciomdit

Attention when applying propolis externally: tefr propolis contact allergy before application

VETERINARY MEDICINE AND AGRICULTURE

The application of propolis in veterinary mediciadased on its antimicrobial properties. It is
reviewed in the monographs of Zakdffand Teterev (1998

Uses of propolis in veterinary medicine

85, 148, 190, 195, 307
307

307

Mastitis: application of propolis linement

Gynecological diseases: application of propolisibes

Feeding of weak pigs, prophylactics of gastronentgical and respiration diseases of
pigs; feeding with 0.5 % propolis in milk

Improves weight gain and reduced diarrhoea in fid@tbiealves with 5 ml of 20% ethano
extract

Prophylactics of calf diarrhoea: at to feeding@lig of 10 % ethanol extract
Prophylactics against paratyphoid fever of duckedfng with 50 % propolis aqueous
extract

Wound healing: application of 5% propolis in fishar fat

As a local anaesthetic in surgery: 1 to 10 % PEP

Against foot-and-mouth disease’ induced damageb@ntter of cows and pigs
Against enzootic pneumonia of pigs

Stimulant for the growth of underdeveloped lamlgs |and calves

113

307
314
314
314
314

Teterev describes several preparations for vetéggimase: Biogel 5: containing 0.5 % propolis arfd 2
carboxymethylcellulose for intake against gastreeiogy diseases, for prophylaxis; Biogel 10, simib
Biogel 5 but contains 1 % propolis.

Agriculture
This use has been reviewed by Tet&fentake of propolis increases of weight gain, depment rate and
productivity of different animals. 1 to 10 % projsah milk is used, the intake bein about 10 mi/kg.
Following uses have been described.

+ Weight gain, increased rate of development of alsmad productivity

« Improvement of meat quality

* Increased rates of egg laying of hens
Propolis has been also used:

< to control the white rot disease of onidhs
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against potato virus&s

to inhibit the growth ofA. ochraceusNRRL 3174 as well as biosynthesis of ochratoxiRas
cheese ripenirfg

as a natural antioxidant for conservation of pkitstand butté?* ?*and meat*® **°

against soy-bean and sunflower wild dise®8es

inhibitory effect on germination and cell divisiamthe root tips of wheat seedlifgs

as potential pre- and post-Harvest fungicide incado storagé*

better feeding of bulls than conventional additi¥&s

enhancing the ruminal degradabiffty
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PROPOLIS PREPARATIONS
The application forms shown in this section arepéethafter Ludyanski*Pochinkova®,
Tichonov et af and in the online publication oKrell**”, where more recipes can be found.

Tichonov’'s monograph on propolis preparations

Prof. Tichonov and his team of the Ukranian Khargbarmacy faculty, has produced a detailed propolis
monograph describing in detail different propoliegarations (poplar propolis) He compared the etitia
of phenolic substances in 40, 70 and 95 % etham@4 to 144 hours extraction time (macerationstBe
extraction of the phenolics was achieved by 70 %31% ethanol after 144 hours. About 90-95 % ef th
maximal extraction was achieved already after A& fidHe also compared also the dependence of the
extraction efficacy on the size of the propolistiotes, best extraction was found with 0.5 - 1 memtigles.
Tichonov developed a fractional-differential extras method with better efficacy than the tradibn
maceration method. The extracted propolis is cdfleeinolic Hydrophobic Preparation (PHP). The aimm wa
to produce a water soluble PHP containing a maxaoatentration of the phenolic active ingredienssng
detergents. For that purpose he uses Polysobati®260 and 80 (Tween 20) a polysorbate surféstan
whose stability and non-toxicity allows it to beedsas detergents and emulsifiers in a numbermokdtc,
scientific and pharmacological applications. Thal toxicity dose for the Tween substances is 2§.g/&
maximal concentration of the phenolic fraction vaakieved by mixing 1 part of PHP, 0.3 p Tween 89 an
0.5 p water, a concentration of 55.5 % PHP. Tickdested also solubilisation with different nonitgx
synthetic non-ionic surfactants. He chose ethyteade / propylene oxide copolymers type surfactants

a MW of 5500. Tichonov determined the bioavailghélhd the toxicity of water soluble PHP. Based @n h
studies different propolis preparations are markéiehe Ukrain&”®,

A topical formulation of Brazilian propolis was ddgped, containing Polowax as a stabilizer against
damag&®.

Raw whole propolis

The simplest application of is to grind frozen ptigpto powder with the help of a mill. Simple oedf mill
does the job. The propolis powder can be mixedteeir food or drinks for intake, can be used asudest
for solutions or can be used for the productiopropolis pills. Large pieces of propolis can bevebe, but
it should be consumed in small quantities. Powderle made into capsules or mixed with A speciahfo
of raw propolis, the so called water soluble whmiepolis has been developed by Glenn Perry,
www.glennperry.com

Tinctures

Tinctures are prepared in ethanol, glycol and dhieThe latter two ones are better for skin andnoetic
applications. Ethanol is the best solvent for esting the bioactive substances (balsam). Propyeongktan
dissolve less propolis, 20 g per 100 ml glycol bardissolved®. Glycol tinctures are highly antioxidant and
can be used in skin protectigh

Total amount of phenolic compounds in extracts nmagmlyethylene glycol 400 (PEG) and water mixture
or in PEG, olive oil and water mixture at 70 °C veasnparable to that of ethanolic extract. Predontiga
identified compounds were phenolic acids, whichtebate ca. 40 % of total radical scavenging attivi
Investigated nonethanolic extracts inhibited theagh and reproduction of all tested microrganisms.
Antimicrobial activity of some extracts was equaksceeded the antimicrobial effect of ethanolitrax.
Extracts made in pure water or oil only at roomgenature, contained more than 5 - 10-fold lower @mho
of phenolic compounds, and demonstrated no antiial activity.**®
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Ethanol tinctures

Tinctures are prepared in ethanol, glycol and dhiveThe latter two ones are better for skin andnoetic
applications. Ethanol is the best solvent for esting the bioactive substances (balsam). Propyeongtan
dissolve less propolis, 20 g per 100 ml glycol bardissolved®. Glycol tinctures are highly antioxidant and
can be used in skin protectidh

Ethanol tinctures

The optimal conditions for propolis extraction hdeen studied in different publications. In preeti
propolis is generally macerated (extraction indbkrent without stirring) with occasional shaki@her
extraction methods as Soxlett, ultrasound or mienaor differential extraction are betf&f°® but need
specific equipment and cannot be used under hongitams. 60-80 % aqueous ethanol solutions have a
higher biological activity than tinctures, prepaxeith more or less watef 2% 2°° |n practice many

different propolis maceration procedures are gitle® maceration time being sometimes as long as one
year. The maceration time for best extraction ofibtive materials depends on different factors: @aghe
extraction time, extraction method, on the soha@rhposition, on the propolis concentration andhen t
size of the propolis particles. Higher temperatiumesease the extraction power, but due to thetiMbyeof
ethanol room temperature between 20 anti@&re optimal.

Extraction has been studied for poplar propolidetail by Tikhonov and coworkePé who developed a
semi-industrial method of differential extractiar bptimal and reproducible extraction of propolikey
found that optimum extraction of phenolics is wiiee propolis particles (size 0.5-1 mm) are extdc
using 95 % ethanol. These particles which alredigy 8 days optimum extraction of phenolics is avkd
under conditions of maceration.

Cunha et al. found out that when using 70 % ethém®oimaceration of 20 g/ 100 ml of green propdlis i
optimal 30 days of extraction time, although thees no statistical difference between the extrastmf
10 and 30 day$ In another study on extraction of Baccharis plisgminimum of 5 days was
suggestelf®. Salonen found that a maceration time of 2 moaft&nish propolis will further improve
extraction by about 5-10 %, but it was not testeis effect was significafit’

NronoAM<

MAAGK LT OBMIA
2l

In Russia and the Ukraine there are many propoéipgrations based on the extended research in these
countries

Raw propolis

Unprocessed, pure propolis can be frozen and bra&em to pieces or ground to fine powder.
Large pieces of propolis can be chewed, but it Ehbe consumed in small quantities. Powder can
be made into capsules or mixed with food or dridkspecial form of raw propolis, the so called
water soluble whole propolis has been develope@lbypn Perrywww.glennperry.com

Whole dry water soluble propolis

A patent described by SosnowSRibased on the extraction of poplar propolis

“The following examples are set forth in order tbyfdescribe the method for extracting and purifyin
propolis as well as the resulting dry propolis p@wvdnd its uses. About 500 grams of clean raw pispo
was placed in an amber glass container and coverignabout 1 liter of absolute ethanol. This mnetwas
allowed to sit for ten days at room temperaturdhvgieriodic agitation several times each day. Atéhd of
ten days, the mixture was filtered through Whatian1 filter paper.The resulting propolis-contaigin
filtrate was then incubated at about 70 degreesitd a dry propolis powder was obtained”.
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Another method patented by Hajime (1999) uses etiwaof Brazilian propolis under conditions of pH
adjustment, the method is availabldine

Glenn Perrywww.wholepropolis.condeveloped a method for the preparation of wholeensoluble
propolis as a water emulsion.

Ethanol tinctures

Practical considerations

+ For human use only non-toxic solvents should bd,.hanol of Pharmacopeia
. guality is the best choice.

<+ Propolis should be pure, remove coarse debris aggsive wax.

+ Place propolis in freezer and break it in smallgae or mill it to powder for a better
solubility

PROPOLIg

TINCTURE

+ 60-80 % aqueous ethanol solutions have a highaobical activity than tinctures,
prepared with more or less waf& #* 70% seems to be optimal

-— <+ Prepare a 70 % (v/v) aqueous ethanol by adding iD6thanol to 300 ml of water

<+ Calculate necessary quantities of propolis and agsecthanol. Solutions are
expressed in weight per weight. 1 L of ethanogth®ica. 800 g, 1 L of 70 % eth., ca. 860 g

+ 5-30 % propolis solutions are used, do not makeentioan 30 % solutions in order to prevent
precipitation of active compounds.

<+ Ethanaol tincture intake only after a strong diartiwith water (10-30 drops in a glass of water)

Propolis ethanol tincture
+ Add 100 g propolis to 400 g 70 % ethanol (for 2@Gif6ture)
+ Store vessel in the dark for two weeks, shakicgsionally (the longer the extraction time, theajes

the concentration of active ingredients, but 1-zthe will further improve the extraction by 5-10 %
71, 262

+ Filter through a paper filter (coffee filter willa) and store tincture closed in a clean dark vedsel
vessel is not brown or reddish, store in the darlpack vessel in aluminium foil
Tincture in 30 % ethanol for uses in dentistry:
« 26 ml 95 % ethanol, 74 ml distilled water and 33vdered propolis

Store vessel in the dark for at least two daygebetne or two weeks, shaking occasionally (thgéon
the extraction time, the greater the concentratbactive ingredients, but more than 2 weeks doés n
bring more benefit)

Filter through a paper filter (coffee filter willaj and store tincture closed in a clean dark ved$el
vessel is not brown or reddish, store in the darkpack vessel in aluminium foil

Propolis water extracts

Simple extraction with water
+« Add 50 g of propolis to 100 ml of water
+«+ Boil for 60 minutes
++ Cool down to room temperature and filter

Water extract after Ludyanski*
300 ml of water is poured in a pan over 30 g pragalut in small pieces.

Close pan and boil gently for 40-45 min.

+ Cool down, collect wax from the surface and desapernatant (1).
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+ Add a new portion of 30 g propolis pieces to renmgjrprecipitate in the pan and 300 ml of cold water
+ Boil gently for 10-15 minutes

Cool down, collect wax from the surface and desapernatant into vessel with supernatant 1 to give
about 500-600 ml of propolis water extract

According to Ludyanski this water extract has amfamgal, antibacterial effect and also other known
biological effects. This water is ready for drinfgirKeep in a dark place.

Mixtures, emulsions, concentrates, creams, ointmest

Ethanol-water mixtures
<+ Mix 1 part 30 % propolis ethanol tincture with ) &r 100 parts of water.

Some the propolis constituents will precipitatee Turability of this mixture durability is
limited to 7 days. Store in the dark. Shake befm® Used for stomatology and for
compress.

Ethanol-oil emulsion:
Mix 1 part 30 % prop ethanol tincture with 1 or args of glycerol or edible oil.
Store in the dark. This emulsion has an indefigiitelf life.

Propolis concentrate

There are propolis concentrates with 25 % liquigvét” concentrate) and 5 % liquid (“dry” concentrate
The concentrates are prepared by the ethanol 3ff & propolis ethanol tincture 1 at 80 in water bath

(see above). These concentrates are used for @pamations of creams, pastes and supositoria, or fo

mixing it to honey.

Propolis creams and ointments for different uses
Creams on the basis of a propolis concentrate
+ Use vaseline or vaselin-sunflower (2:1) oil anddlme as an emulgator. In practice 1,2 and 5 %
propolis are used.
1 and 2 % cream: add 90 g vaseline, 10 g lanolng br 2 g of a dry propolis concentrate.

+ 5 9% cream: add 80 g vaseline, 15 g lanoline tod g dry propolis concentrate.

While mixing lanoline with a spatula add first padis concentrate unitil a uniform mass is attained,
then add vaseline and mix well.

For the basis of the cream vaseline and lanolinprizportions 9:1 and 8:2 are used. For 100 g oftbasis
10-20 ml of 30 % propolis ethanol extract are used:
+ warm up basis in a water bath (at about 40%6Dand add propolis extract

+ while stirring, warm to boiling to evaporate ethano

+ While still warm sieve cream, containing 3 or 6 ogmlis and pack it in a dark cream box, tightly
closed.

Propolis paste

Place propolis in freezer, cut it into small pie@xl ground it to a fine powder. Mix it in a vesaith the
basis (honey, margarine, butter etc.), so that®,16 and 20 % propolis cream is obtained. Alse,dhy
concentrate can be used (5 g dry propolis concéatiar 100 g basis). The dose to be taken is 3stenday,
take a tea spoonful 0.5-1 hour before meals.

Propolis butter

+ Boil 1kg of butter and cool down to 8D
» Add 150 g propolis powder and mix well
Cover with lid and wait 20 min. while stirring frotime to time, in order to prevent propolis from
stirring to pan.
Extract propolis into butter by heating mixture8-90°C while energetically stirring
Filter hot mixture through a gaze and keep closed tool dark place until consummation.
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The dose to be taken is 3 times a day, take gt@anful 0.5-1 hour before meals.
Propolis cream for dentistryingredients (in parts by weighgfte®

10 Lanolin

10 Unbleached beeswax

10 Petrolatum (or Vaseline, the trade name foetrgatum)
2 Ethyl aminobenzoate

3 Clove oil

15 Propolis (50% EEP)

COSMETICS

Propolis is used as in cream or in lotions foredi#ht cosmetic purposes. The
propolis uses for cosmetics have been investigited’ Its use is based on the
antibacterial, antifungal, anti-viral anti-acnetidanflamatory, antioxidant effects,
epithelial, micro-circulation and topical anaesiteffects. Low toxicity and good
skin compatablity have been demonstrated, dedpmtegk for allergic reactions.
For skin lotions and creams for cosmetic use 1{&éfolis seems to be the
appropiate amouHf. However, before use a test on a small skin sergaould be
made, if there is a propolis allergy problem. Thegible allergising effects should
be marked on the product.

Different uses of propolis in cosmeticafterKrell **’

Function Application

Anti-bacterial agent Deodorants and antiperspirants
Anti-dandruff and sebum equalizing agent Shampoos and hair lotions
Anti-microbial and healing agent Anti-acnes and after-shave products
Purifying agent Cleansing creams and lotions
Preservative In all of the above

Propolis for skin care

Propolis used in skin care is based on its ardigyl, anti-inflammation, anti-androgen, anti-lipaze
antimicrobial and a promotive action on collagentbgsis® Thus, the dermatological and cosmetic uses
for propolis and its extracts are very comiionThe skin lesion applications of propolis haverbe
reviewed by Barbosa et

Propolis can be used in skin and mouth cosmeticsrfouth prophylactics and for the preventions of
different stomatological pathologic conditions: statitis, paradontosis, gingivitis and caries. Whilse of
Baccharis propolis is without problems, people ugipoplar propolis allergy should make an allergyste

ALLERGY AND TOXIC EFFECTS

Most allergy studies are conducted with poplar pligpThere are no reporteds on allergy caseshafrot
propolis types.

Contact dermatitis

Poplar propolis can cause contact dermatitis. €spansible contact allergen are 3-methyl-2-
butenyl caffeate and phenylethyl cafféale

In a 2010 contact dermatitis test in the UK witl2&ormal human subjects 1.9 % were found to be
sensitive to propolfs®. In a questionary filled out by 1051 German begkees 3.6 % declared skin
sensitivity to propoli€®. Thus it seems that people that regular contatt paplar propolis seems to have a
skin allergising effect. In another study 4.1 %666 dermatitis allergic patients were allergiptopolis””.

Walgrave reviewed different contact dermatitis &acnd concludes that 1.2 to 6.6 % of the patients
undergoing patch testing are sensitive to propdlis

Individual cases of people allergic to ingestedopiis (mouthwash, toothpaste)have been descfib&d'*:
Special hypoallergic propolis preparations havenlisreloped for skin and wound applicatigns®
A simple chemical procedure has been proposedrove allergic esters from poplar prop&lis
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Allergy after ingestion

Propolis allergy upon ingestion seems to be lespuient than contact allergy, due probably to its an
allergenic and anti-inflammatory properties (sdxetd). No data on the allergy frequency of theyaton
is available. Reports on individual caségeople allergic to propolis ingestion have bpahlished* *?8

On the other effect propolis ingestions has beewaslto have an anti-allergenic effects, due to the
flavonoid$*

Toxicology

Burdock reviews many animal toxicological studiesinimals. He concludes that an intake until 4000
mg/kg per day there are no measurable effects stabllsshes a No Effect Level (NOEL) at 1400 mg/kg p
day. Generally a safety margin of 100 is assumedfog and food additiveThis means that a
maximum of 14 mg/kg per or 980 mg per day for a hu@n of 70 kg can be the daily acceptable intake.

HEALTH CLAIMS FOR PROPOLIS

According to the EU Regulation 1924/208@lifferent health claims can be made. Accordmthe
evidence presented in this review following healims can be made:

1. Diet-related cancer
Intake of propolis can reduce the risk for the imergence of cancer

2. Gut health, digestion and immunity
Intake of propolis can improve gut health, digestiand immunity

APPLICATION FORMS, INTAKE, AND DOSAGE
Application forms

Tinctures

The most widely used form as 10 or 20 % tinctunesd to 100 % ethanol. The percentage of the pi®pol
tinctures is calculated according to the amoumropolis used. However the actual concentratioihef
propolis components is only half of that as th@lads soluble resin is about 50 % of the total pispo

An intake of 3 times 20 drops of 20 % tincture § darresponds to about 1 g tincture (from a stash@@rml
eye drop bottle) or about 200 mg of propolis per, dar from the maximum of 1400 mg per day. Chitdre
half dose.

Propolis in honey

In many countries propolis is mixed to honey atwtdog/100 g ratio. 10 g of honey (one full teacpo
corresponds to about 100 mg of propolis. An intaka spoons per day is often recommended,
corresponding to a total of 300 mg propolis. Clatdrhalf dose

Tablets

Tablet contain generally about 50 mg of propolisy 8 pills per day are recommended, in total 3@0ofn
propolis, children: half dose.

It is necessary to supply information on the labespropolis skin and cosmetic products about
possible allergy reactions in risk individuals. legtion of propolis products is without problems.

LEGAL STATUS OF PROPOLIS: FOOD SUPLEMENT OR MEDICIN E

In most countries of the world the propolis useasregulated. In some countries, e.g. Austrianégea
Spain, Japan, Taiwan, Korea, USA and Brasil prggslconsidered as food supplement, together dsetie
products bee pollen and royal jelly. In others IBwitzerland and Germany it is considered a meeicin
Due to its natural variation and varying properpespolis its application in medicine is problematt
should be rather considered a food supplementfuiitttional properties.
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Propolis forms for internal application

Tr—

ey

Tincture Propolis in honey Propolis pills

The health enhancing properties of propolis have atuin common
with the original function of propolis as a “deferaht of the hive”. It
is used to defend human health against microbes am&nhance
human immunity against microbial intruders and diase.
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