Propolis:

Composition, Health, Medicine: A Review
Stefan Bogdanov

Other bees, like soldiers, armed in their stings,
Make boot upon the summer's velvet buds,
Which pillage they with merry march bring home.
Shakespeare, King Henry

PROPOLIS IN HISTORY

The word propolis originates from Greek: «proinfront, «polis» = city.
The meaning ,, in front of the city, suits well tipeotecting role of propolis
for the bee colony. The Greek world propolis meass to glue and

) describes also the role of propolis to cement omEnof the bee hive.

TRy ~ Another name of propolis is bee glue.
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Propolis was already known in ancient Egypt, whiewes probably used as an adhesive. Propolis was
mentioned by the Greek philosopher AristoteledigHistoria animaliumit was reffered to a substance which
the bees smeared at the hive entrance and usedesf®cbruises and sores, Crane, p. 558.0f

The Greeks used propolis as the principal ingrédiean exquisite perfume called “polyanthus”, whic
combined propolis, olibanum styrax and aromatidsewhile the ancient Jews considered “tsori” @pptis as
a medicine.

The Roman scholar Plinius (23-79 A.D) postulathdt it originates in the buds of different tred® livillow,
poplar, elm, reed and other plants. kiew of the use of propolis as a glue in the hive @bout its medicinal
properties and described them in his 35 volumesnadbHistory. He saysCurrent physicians use propolis as a
medicine because it extracts stings and all sultgtsulembedded in the flesh, reduces swelling, soften
indurations, soothes pain of sinews and heals satem it appears hopeless for them to mé¥d.

The Greek doctor Discorides, 1st century AD, thaubat it came fronStyrax: the yellow bee glue that is of a
sweet scent and resembling styrax is to be chasénvhich is soft and easy to spread after the tasbf
mastic. It is extremely warm and attractive anda®d for the drawing out of thorns and splinteradAeing
suffimigated it doth help old coughs and being Bgupit doth take away the licheng”

The Arabs knew probably also about propolis. Doétdcenna speaks of two different kinds of wax:arlevax
and black wax, the latter being probably propdfis.says: hy its strong smell it makes you snéemal ,has
the characteristics to eliminating the spikes @ tolts and the stakes. It also rarefies cleanssoaks?.

In Europe it is mentioned in the herbal literatu@ther healers in the many centuries that folloalsd praised
the use of bee products for healing. In John Ger&achous herbal book, The History of Plants (1597)
reference is also made to the usetbé'resin or clammy substance of the black popése buds for healing
ointments®. Nicholas Culpepper's famous Complete Herbal§Lainder the heading of "The Poplar Tree"
states thatthe ointment called propolis is singularly good &drheat and inflammations in many parts of the
body and cools the heat of the wountfs In Green's Universal Herbal (1824), unBepulus nigra(Black
Poplar Tree), it is said thathie young leaves are an excellent ingredient fadtm®s for hard and painful
swellings. The buds of both this and the white grognell very pleasantly in the spring. Being pegsbetween
the fingers, yield a balsamic resinous substancepgis), which smells like storax. A drachma aé tincture
in broth is administered in internal ulcers and exations and is said to have removed obstinatatmrormal
discharges from the intestines"
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Although the main use of propolis was medical,aswsed as a constituent of violin varnish. Viblinlders
like Stradivari, Amati and others used propolisa®nstituent of their violin varnish p. 550°4f

Georgia is the origin of the propolis gathering Casian bees. In the medicine book “The Carbadmiblished
in the 13th century, the author suggests that pifogood against dental decay

At the beginning of the Z0century a hypothesis was prevailing, that propisli digestion product of bee

poIIeanS. In 1928 the German scientist Rdsch, on the gt@inmeticolous observations, confirmed the

hypothesis of Plinius that propolis originates friira buds of plantS®. The Russian researcher Popravko
proved this theory by comparing the compositiobuds resin and the propofs’ 2*°

Now it is known that bees gather propolis frometifint plants, in the temperate climate zone mdinin
poplar. In Brazil, a major propolis producer, thaimpropolis type is the green propolis from Bacha'ou
can find more on the collection of different tym#gropolis, its use, quality, trade and applicafiorms (with
many practical recipes) in the illustrated PropBligks online atvww.bee-hexagon.net

COMPOSITION, QUALITY REQUIREMENTS
Table 1 A Composition of raw poplar propolis after® 2" 7> 160, 253, 259,324

Substances
BALSAM Phenolics
40-70 % Phenols, phenolic acids, esters, flavanons, ditii@nons, flavons,
Ethanol soluble flavonols, chalkones, phenolic glycerides ;
Poplar origin Others
Aliphatics: acids, alcohols, esters, aldehydesries, benzoic acid and
esters
Essential oils Mono-, and sesquiterpenes
3-5%
ethanol soluble
poplar origin
NON-BALSAM Beeswax components
Wax 20-35 %
Ethanol insoluble
Beeswax origin
others ca. 5 % Mainly minerals average ash content 2.1 %
partly ethanol soluble Polysaccharides:2 %
bee and pollen origin Proteins, amino acids, amines and amides: 0. 7 %

Traces of carbohydrates, lactones, quinones, dragtamins
Table 1 B:Composition of raw Baccharis propolisafter>” ™ 181 244. 245, 277

Substances
BALSAM Mainly cinnamic acid and derivatives, coumaric apicenylated
45 -60 % coumpounds, artepillin C
Ethanol soluble Minor quantities of phenolics as flavonoids, benzigid, aliphatic acids
Baccharis origin and esters
NON BALSAM
10-15 % Prenylated compounds, alkanes and terpenoids
Ethanol insoluble
Baccharis origin
15-25 Beeswax
Ethanol insoluble
ca.5% 2.5 —4.5 % minerals

partly ethanol soluble 1-2 % of carbohydrates: fructose, mannose, inpgitgthrose
Bee and pollen origin 1-2 %: glycerol, lower aliphatic acids, amino agidmines
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Propolis is composed mainly by the plant resinsendlates that bees gather. Bees add wax, andats®
secretions and pollen to it. The composition ofpplis depends on its botanical and thus also on its
geographical origin.

Several hundred different compounds have been cieaised in the different propolis types. The tgpic
components of poplar propolis are the phenoliesdihoid aglycones, (flavones and flavanones), gieacids
and their esters. The typical compounds of Braziieopolis are prenylated derivatives of p-coumadid and
of acetophenone, as well as diterpenes and ligiidestlavonoids are different from those in ‘popigoe’
propolis.

The overall content of this propolis type is similathe poplar propolis, basically containing laatéc and non
balsamic components. It contains a main part aftplarived substances and minor part of bee ardrpol
derived substances. The chemical composition isgkier very different.

The balsam part of poplar propolis originates fittva collected glue, while the non-balsamic constita are
added by the bees.

The non-ethanol soluble part of the Baccharis pispoiginating partly from the plant, besides atpd minor
constituents originating partly from the plants &mon the bees and from pollen.

Quality requirements

Proper harvesting is very important (see PropatiekBchapter one on this website). In 2010 Italesearchers
characterised chemically propolis harvested witfedBnt methods: by scraping, with plastic matsvith
wooden wedges. The propolis harvested with woodsaiges had the highest content of balsam, thusatte b
quality”®*. An Argentinian research paper recommends plasiis as the better harvesting method than
scraping, as it has lower Pb contamination

It is recommended that collection is from Springht@umn. Propolis that has been in the bee hivendwrinter
is much darker and is of lesser quality (Perci&du, personal communication).

Contamination is an important issughis topic is reviewed by Bogdanov. Most importeohtaminants are
heavy metals and lipophylic synthetic acaricidesdu®r varroa mite controt™.
Minimal contamination can be guaranteed by usimtfigel organic propolis.

COMPOSITION AND NUTRITIONAL REQUIREMENTS

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

Proteins: max 1 g/100 g; Carbohydrates: max 1 gt ®at: 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 thedlagtears describing the biological and health eaimgn
properties of propolis. The differebiblogical and health enhancing effects, as testeell experiments and
animals are summarised on table 1. The effectsithesl here were achieved in cell and animal erpants. A
number of reviews have summarised the knowledgerapolis:* °* 182 223The health enhancing effects are
divided into main and secondary. This division baen made taking into consideration the number of
publications and the health significance of the@tf

Most studies have been carried out with poplarBradilian baccharis propolis, while in some of thira
propolis type was not determined. It is astonishihgt while the composition of the different tygfgpropolis
differs greatly depending on its botanical orighe biological effects of the different propolipgs are very
similar: see Propolis Book One and tables 2 and 3.

The main propolis types on the market are popldria@tcharis propolis. These two types of propaligeh
similar biological properties but the active ingesds 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 geneyd#sted with 70 to 100 % ethanol extracts. 60-8&diteous
ethanol solutions have a higher biological actitfitgn tinctures, prepared with more or less f&tér”

Bee Product Scienceiww.bee-hexagon.nefpril 2016 3




Table 1:Health enhancing properties of propolis as testedhicell cultures and animal experiments

Effect

Tested propolis type

Reference

Antibacterial
Antiviral
Antifungal
Against parasites

Antiulcer (stomach, skin, buccal)

Antioxidant

Radiation protective
Hepatoprotective
Antitumor, antimutagenic

Anti-angiogenic

Cyto- and chemopreventive

Antiinflammatory

Wound healing
Immunostimulating

Immunomodulating (immunosuppressive in

autoimmune diseases)

Muscle contracting at small concentration
Muscle relaxant at higher concentration

Anti-diabetes

Cardioprotective: antimyocard, antithrombogenic,
antihypertensive, antiarhythmic

Local anaesthetic

Improves regeneration of cartilagenious and bone
tissue, dental pulp, cicatrising
Improves corneal wound healing and inflammation

rats
Food preservative

Anti-ostheoporose

Against scratching behaviour in mice

Estrogenic

Against experimental rhinitis in mice

Against experimental colitis in rats

Against rat colon anastomosis in rats

Angiostatic in human umbilical vein endotheliallsel

Anti-allergenic

Main functional effects

All propolis types
All propolis types
All propolis types

Poplar, Baccharis, Cuba. Mexico

Baccharis, India

All propolis types
Poplar, Baccharis
All propolis types

Poplar, Baccharis, Cuba, Taiwan,

Marocco, Korea

Poplar, Baccharis,
Poplar, Baccharis

Poplar, Baccharis, Cuba, Egypt

Different propolis types
Poplar, Baccharis, Brazil
Baccharis

Poplar, Baccharis

Poplar, Baccharis
Poplar, Bacharis, Asia,

Poplar, Bacharis
Poplar, Baccharis

Baccharis

Poplar, Baccharis, Argentine, Egy
Secondary effects

Poplar, Egypt
Baccharis
Poplar
Baccharis

Popplar, Turkey, Baccharis

Popplar, Turkey
Baccharis
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
Neurotrophic effects in PC12m3 cells

Inhibits cell growth of higher plants and animaikibits
germination of wheat seedlings

Water-soluble propolis derivative relieves scopatan

induced amnesia in mice

Baccharis
Poplar

Poplar

Enhancement of the hyperthermal tolerance in immune Poplar

mononuclear cells of competitive cyclists
Antiaging, increases life span of mice (1) redumddative

stress in aged mice (2)

Against skin aging and for skin protection

Protective against rabbit pasteurellosis
Anti-atherogenic and anti-angiogenic

Poplar, Baccharis, Algeria ,

Australia,
Egypt

Baccharis, Cuba (red) Chile

(brown)
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1: Chile; 2: Egypt 3: Baccharis

1: Poplar: 2: Spain (poplar?)

30, 52, 97, 164, 182, 294

30, 52, 97, 164, 182, 294

30, 52, 97, 164, 182, 294

7, 83, 89, 227, 251, 325

31, 60, 81, 82, 130, 231, 248, 294

30, 52, 97, 97, 182

37, 38, 102, 223, 314

28-30, 97

6 3, 30, 52, 58, 85, 133, 182, 223, 252

336

4,76, 77,167, 193, 223

37, 38, 223, 319

10, 30, 129, 153, 235, 240, 264, 271
310, 338, 338

9, 40, 189, 248, 291

30, 97, 223, 257, 293

218

15, 67, 90, 150, 241, 315

2,14, 135, 147, 188, 294, 341, 345
11, 60, 65, 65, 77, 97, 130, 132, 202
219, 231

233, 324, 32897

113, 287, 288, 317, 324

186

1, 8,17, 156, 178, 205, 275, 303, 326

13,91

297

309

298

16, 109

154

63, 142

214, 293, 320
15, 295

55, 122, 273

148
15, 311

59

61

36, 176

53, 69, 290, 327

215
78, 193



Anti-depressant China, Korea, Turkey (poplar?) 16 173340
149

Treatment of fibrotic diseases and asthma Taiwan

Improves the health of mother sheep Brazil (red propolis) 209

Laxative effect in mice Baccharis 146

Anti-Alzheimer (anti advanced glycation end-prodict Popplar 42

Photoprotective against skin UV radiation Popplar, Baccharis e

Against contrast-induced nephropathy Poplar ®

Lipid bioactive nano-carrier for topical nasal ddejivery Sardinia (Italy) 206

Table 2Biological effects of propolis components

Component, propolis type Biological Activity Reference

Polyphenols and flavonoids Antibacterial, antiviral, antifungal, antioxidarmtiaging, O S S

Mostly poplar, but present in mo: antiulcer, antitumor, antiallergic, antiinflammagor 120,123, 179,

propolis types antiosterporotic, antitrombogenic, antiatherosaio 182, 216, 242,

cardioprotective, immunomodulating, hepatoprotestaicatrising 2°* 2%

Caffeic acid phenethyl ester Antioxidant, anti-inflammatory, antitumor, antibagtl, antiviral, 2% 23 397"

(CAPE) and other caffeates fungicide, immunomodulatory, cardioprotective, hepaotective, 23 3%°

Poplar, Bacharis antiosteoporosis

Caffeic acid (CA) Antiviral, Antioxidant, antiulcer, antitumor o7

Poplar, Baccharis

Polyprenylated benzophenones Antioxidant, antiinflammatory, antitumor A

Cuba, Venezuela and Brazil

Artepillin C Antioxidant, antiinflammatory, antitumor, apoptosislucing AL

Baccharis

Prenylated flavanones (propolins Antioxidant, anticancer, apoptosis inducing, AL

Taiwan

Terpenes Antibacterial, antifungal RS A,

Greece, Crete, Croatia, Brazil 190,254

Essential oils Antibacterial 24, 80, 346

Brazil, Poland

Furfuran lignans Antibacterial 6o

Canary islands

Table 3:Biologically active ingredients in Poplar and Bachkaris propolis

Biological activity Propolis type,active ingredient Ref.

Antibacterial Poplar: different flavonones, flavons, phenolic acidsl @meir esters S Ihe
Bacharis: prenylated p-coumaric acids, labdane diterpenes 19,22, 183

Antifungal Poplar: pinocembrin, galangin, benzoic acid, salycilidaeanillin S
Baccharis mono and sesquiterpenes, Artipellin C 100

Antiviral Poplar: Polyphenols, phenyl- carboxylic acids, and estésubstituted o/
cinnamic acids, caffeic acid, quercetin, lutedlisetin, quertecagetin,
Baccharis activity detected but no substances identified Sl

Antioxidant Poplar: different flavonoids phenolics and their esters 52b 1 e

Radiation protective ~ Baccharis different prenylated p-coumaric acids and flavidso RS

Hepatoprotective Poplar: different flavonoids, CAPE, ferulic acid, caffeicid RS
Baccharis different prenylated p-coumaric acids, flavonoiégnans s

Anticancer and Poplar: CAPE, CABE, caffeic acid, caffeic acid phenyldtegter, apigenin, 997223306

antitumor guercitin, genistein, rutin, p-coumaric acid, fécwcid, kampferol, naringenin 144318
Baccharis artipelline C, baccharin, drupanin, cinamic adétivatives, 1, e, 22

prenylated p-coumaric acids, clerodane diterpbeegpfuranes

Immuno modulating ~ Poplar: CAPE, chriysin, benzylcaffeate, phenethylferrejatinamic acid R 29
Baccharis caffeoylquinic acid derivatives, clerodane ditsmpid, artipelline C  2%% 32
Anti-inflammatory Poplar: flavonons, flavons, phenolic acids and their esste 5 2
Baccharisartipelline C 240
Cardioprotective Poplar: CAPE, acacetin, chrysin, quercetin o
Baccharis caffeoylquinic acid 202
Anti-ulcer Poplar: CAPE, caffeic acid, pinocembrin, galangin, chnysi EELE

Baccharis ferulic, p-coumaric and cinnamic acids, o
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Propolis against bacteria, fungi, molds and parasés

The antimicrobial activity of propolis is by fargimost important biological property of propolidieh has
deserved the highest scientific interest, consigetfie high number of performed studies. Around f@@dred
papers deal with this aspect. In spite of the bigositional differences of the different propayipes, they all
have antimicrobial activity. It seems that rathex sum of the propolis antimicrobial componentsitha
individual substances are responsible for the aatahial action®”

The results summarised below show that propolisahéibacterial, fungicide, antiviral and antipaitsieffects
of against harmful and pathogen organisms. Thesgepties make it a good candidate for its applicaitn
therapy (see section apitherapy).

Antibacterial activity

Table 4 :Effects of propolis against pathogenic and harmfubacteria funghi, viruses, molds and parasites
after30, 52,79, 106, 114, 182, 324

Gram-positive bacteria

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

Gram negative bacteria

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

Fungi

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

Viruses

Adenovirus, Coronavirus, Herpes symplex, Influefk@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 duodenalis, Trichomonas vaginalidypanosoma cruzi, Trypanosoma evansi

Propolis is the bee product with the highest amtiobial activity. The antibacterial activity of grolis has been
confirmed by numerous scientific studies. Antibaeleactivity has been demonstrated against bamgr
positive and gram-posivite, both aerobic and araerypes.

Although the composition of propolis differs coresidbly depending on its botanical origin, all exaei types
of propolis revealed a strong antibacterial agti¥it** The antibacterial activity of poplar propolis attier
types of propolis of different geographical andamital origin was similaf*.

Poplar propolis gathered by Byis mellifera caucasichad a higher antibacterial activity than the oathgred
by Apis mellifera anatolicandApis mellifera carnic¥*

The antibacterial activity of propolis to pathogeni harmful bacteria is summarised in the tablewé® % 1%
112.182)t has been proposed that propolis is more aetijanst gram-positive pathogeisbut many gram
negative bacteria are also inhibited (see table 4).

More recent research has revealed antibacteriaitg@gainstMicrococcus luteus, Salmonella typhimuricith
Klesbsiella pneumona@’. Although in previous studi€s? it was claimed thaltisteria monocytogends not
sensitive to propolis, recent works revealed sigaift antibacterial activity’® **° In recent study it has been
shown that propolis has a stong antibacterial igtagainst 13 different plant pathogefis

With the increasing of antibiotic resistance in ld&t years there is a considerable interest gfiteds in
propolis as an antibacterial agent. It has beewsltbat propolis has synergistic effects with atilb action
against bacterigz 221, 222, 285, 313, 3.16

The antibacterial effect of propolis is bacteri¢jidaat means bacteria-killing:> 2°* 42 by inhibiting their
mobility ?°*. Each propolis type has different antibacteridssances (see table 5). The antibacterial substance
of the two main propolis types are given in tahlé 6as been shown that the antibacterial activitgoplar
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propolis is also based on quorum sensing inhibi@$1) action, the flavonoid pinocembrin being enportant
QS| agerft*

Generally biologically activity decreases with ieasing storage. However it was found that progalistion in

ethanol stored for 10-15 years results not in téswd decrease, but in an increase of antibattrtivity'®”.

Antifungal activity

Poplar propolis is the bee product with the higlaegifungal activity as tested with 40 yeast sgsaihCandida
albicans Candida 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 different lbaical and geographical origin was simil¥r

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 inhibitfd Propolis acts
against many different viruses (table 4). Most hl&as its activity against the influenza virusyifal in propolis
of different origin*®* and in Brazilian green propoli§ CAPE, a poplar propolis constituent is a prominent
antiviral substancé

Antiparasite activity

Propolis acts against a number of parasites (@bl€hus, it could act as an protective agent agamestinal
parasites, e.g. agair8t mansont** and againsGiardia duodenalis trophozoit¥s

Propol[g from Portugal has antiparasitic agatimstTrypanosomas brucei, the parasite of the Afralaeping
diseas

Antioxidant and hepatoprotective activity
Antioxidant activity

An antioxidant is a molecule capable of slowingpmventing the oxidation of other molecules antbso
prevent such changes. The antioxidant effect ateelroughly with the anti-inflammatory and hepatbgctive
activity.

Although the phenolic content seems to vary acogrth the botanical origin, antioxidant effects fioost
propolis types have been reported.

Compared to pollen and royal jelly, propolis extsaexhibited the highest antioxidant actifify

In a study with propolis of different geographieald botanical origin it was found that the anti@xitlactivity
correlates well with its total concentration of yyathenol$®® * Poplar propolis with relatively higher
polyphenol content has a higher antioxidant agtitiian Brazilian propolis, which contains less jpbignols>
165.1%¢ The antioxidant activity of Spanish (poplar) @wlish (poplar) propolis correlated both signifitano
the phenolic conterif' *® while in Polish and Argentina propolis it corteld also in addtiona significantly to

the flavonoid content 3@

The antioxidant activity differs according to tlype of the polyphenols. CAPE, a typical constitusnoplar
propolis, seems to be one of the most powerfubaittant substances of propdlis

The antioxidant activity is measured in differenits. The antioxidant activity of different foodsdompared
mostly by the so called ORAC (Oxygen Radical Absorde Capacifyindex. According to a 2007 US Patent a
50/50 water/acetone extract of poplar propolised@459 ORAC units, while a hexane/ethylacetei&ie2p)
scored 7215 ORAC units. Pure propolis resin sc863t ORAC unitsiimole TE/g)'**. The ORAC value of
Uruguay poplar propolis was similarly high: 80@®ol TE/g propolis®™. Thus propolis is one of the strongest
natural antioxidants.

10 % ethanol poplar propolis extract from Croata bout 70 % of the FRAP antioxidant activity obkn
antioxidants as vitamin C and trilox. Propolis miaded antioxidant enzymes (AOE) and significantly
decreased lipid peroxidation processes (LPO) iarpéa liver, lungs, and brain of mice. The effecs wase-
and tissue-dependent. The highest vulnerabiliyxidative stress was observed in lungs where hygemas
not associated with augmentation of AOE. Propaigeted lungs from hyperoxia by increased catdl@sd’)
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activity. This is of special importance for lungsce lungs of adult animals are highly vulnerabl@xidative
stress because of their inability to augment AOtvity. The authors conclude that because of isngt
antioxidant and scavenging abilities, native prapolight be used as a strong plant-based antioixeféactive
not only in physiological conditions but also irsea that require prolonged high concentration gfer”’.

It was found that water soluble propolis extradt€binese (poplar) propolis was significant and thaontains
more biologically active flavonoids, and also thatantioxidant capacity was similar to that of #thanol
extracts'®

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 press and leads to cell death. Oxidative streshasight to
contribute to the development of chronic and degeattive diseases such as cancer, autoimmune disarde
aging, cataract, rheumatoid arthritis, cardiovasar and neurodegenerative diseaé€sPropolis can be
regarded as a supplement preventing chronic degetien diseases, e.g. cancer.

Hepatoprotective activity and anti-radiation activity

The liver is perhaps the hardest working orgarhefliody. It has hundreds of tasks to perform, oy
detoxification of the blood. A sluggish liver medatigue and toxemia and a high risk of variousoolio
diseases. Phenolics are known to have a hepatopvetinction. Hepatoproctive activity for different typ of
propolis has been reported, which correlatedécatitioxidant activit§*’. Propolis counteracts hepatoxic
effects of alcohol liver injury in mi¢& ?®’and also of paracetamol induced liver damage o€miiand carbon
tetrachloride induced liver damages in tts

The anti-radiation effect of propolis have beerneeed by Orsolic in 2010. As an antioxidant propdias a
powerful effect to counteract radiation as testetlimor cells or animals. Propolis act also in apsig (cell
death) of cancer cells thus improving the anti-eamdfect of radiatioA™

Propolis supplementation is prophylactic for livésealth and for counteracting the damaging effect wimor
irradiation.

Immunomodulating effects

The immunomodulating effect has been reviewed0Bi72by SforciA®®. All propolis types have
immunostimulating activity (see table 3). Howeues active substances of the various types of piopod
different (table 5 and 6).

Action on microphages

In vitro and in vivo assays demonstrated the mddojaaction of propolis on murine peritoneal madrages,
increasing their microbicidal activity and stimithaf the Iytic activity of natural killer cells agest tumor cells
by enhancing antibody production. The best immunmasgating results were observed when propolis was
%(gministered over a short-term to animals. BotHgragind baccharis propolis increase the microplaageity

Action on lymphocytes and antibody production

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

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

Antitumor effects
The antitumor activity of propolis has been revidwe

Orsolic, 2010, shows that the chemopreventive égtf propolis in animal models and cell cultuere likely
to be the result of their ability to inhibit DNA sthesis in tumour cells, their capability to indueoptosis (cell
death) of tumour cells, and their property to atévmacrophages to produce factors capable ofatggithe
function of B-, T- and NK-cells, respectively. Esly interesting is the synergy between propafisl
anticancer agents. Moreover, flavonoids from priggalay a protective role against the toxicity lod t
chemotherapeutic agents or radiation in mice, giviape that they may have similar protective adiion
humans. The combination with an adjuvant antioxidia@rapy may enhance the effectiveness of chemagilie
by ameliorating the side effect on leukocytes,rliaed kidneys and consequently enabling dose erafa’
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The cytotoxic effects leading to the anticanceivitgthave been reviewed in 2011 by Watanabe &tal.

Vit et al, 2015, reviews the different propertiédgpmopolis which lead to anticancer activity: amiaant,
antiproliferating, cancer cells apoptosis causamgi-angiogenic (multi-step process to form bloedsels, this
process is disturbed in cancer), immuno-supresaijnflamatory, immunomodulatoty/

Although many polyphenols have a anti-metastatiwif, caffeic acid phenethyl ester (CAPE) frompber
propolis and Artepillin C from baccharis propolave been identified as the most potent antitumment® **
23,224,225, 298 1yt antitumor effects of chrysin (poplar propplnd both nemorosone and plukenetione A (in
Cuban prropolis) have been repofféd

Regular consumption of propolis food supplemenist@ve a preventive effect against mutation linkaacers
in humang®®

Propolis can be regarded as a supplement for canmevention

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 N

Antioxidant and antiproliferative activity in hum&h(human mouth Chile (poplar) 22

epidermoid carcinoma cells), Caco-2 (colon adereicama 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 ticéted 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. iBserted into the joint is

well tolerated

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

ligament cells than other tested media and istalslei transport medium for

avulsed teeth

Antiapoptotic effects on human macrophages

Preclinical Treatment of Candidiasis vulvovagimdéction Brazil (Baccharis)
Clinical studies

Successfully applied against the different stoneafichl pathologic conditions Poplar and Baccharis

stomatitis, paradontosis, gingivitis and caries

138

273

288

226

68

12, 125, 158, 177,
177, 187, 220, 279,
324

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

pillory in humans, better efficiency than antibitilone

Propolis was successfully used in patients opeffategoitre, patients with Poland (poplar)
wounds and ulcerations difficult to heal and pasemith 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 propolki&€P) in a physiological salt
solution.

CAPE-rich water-miscible extract propolis suppréssempletely the growth New Zealand (poplar)
of a human NF1 cancer called MPNST (malignant jerigl nerve sheath

tumor) and caused an almost complete regressibnroén NF2 tumor

(Schwannoma), both grafted in nude mice.

Successful treatment of human giardiasis (intelstiagasitism) Cuba 203
In vivo effect in healthy (n=49), Effect gender sifie (only in men)For the  Croatia (poplar) 143
men test group after the initial 15 days of praptieatment, 23.2% (p = 0.00

decrease in concentration of malondialdehyde wasrobd. No effects in

women

121

286
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Clinical study for the treatment of bronchial asthwith 22 patients receiving Egypt 152

propolis supplement and 24 with a placebo con&rslubstantial improvement

of conditions in treatment group, accompanied lmpdif proimflammatory

cytokinines

It was found that propolis decreases the erythescgiembrane fragility of Two Braslian propolis
patients with hereditary spherocytosis red blodi c€he results obtained in  types

vitro suggest that the membrane fragility increaseder oxidative stress

conditions for the patient RBC's and the protecétiact of propolis is due to

its antioxidant properties.

Improves the immunological response of humans
Treatment of chronic vaginitis

208

48
137

Treatment of asthma Poplar 152
Treatment of Peyronie's disease 172
Treatment of psoriasis with propolis ointment cogmlis intake Egyptian propolis 126
Treatment of recurrent cervicitis Baccharis 239

Anti-inflammatory activity

Inflammation(inflammatio, to set on fire) is the complex biales response of vascular tissues to harmful
stimuli, such as pathogens, damaged cells, irgtantl free radicals. Antiinflammatory activity s defined
as the primary effect of the host defence system.

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-arftammatory activity can be explained by the prese of
active flavonoids and cinnamic acid derivativese Totrmer includes acacetin, quercetin, and nariimgghe
latter includes caffeic acid phenyl ester (CAPH) aaffeic acid (CAY

CAPE and galangin, both typical poplar propolisstdnents exhibited anti-inflammatory activity and
significantly inhibited carrageenan oedema, caeaga pleurisy and adjuvant arthritis inflammationgats”
86

An ethanol extract of propolis suppressed prostafjeand leukotriene generation by mouse peritoneal
macrophages in vitro and during zymosan-inducetegoeritoneal inflammation in vivo. Dietary progoli
significantly suppressed the lipoxygenase pathwayachidonic acid metabolism during inflammatiarvivo.
CAPE was a more potent modulator of arachidonit m@tabolism than caffeic acid, quercetin and
naringenii®.

Baccharis propolis suppresses the hypoxia-indueedomflammatory responses through inhibition @f k-
kappa B activation in microglia. Furthermore, iraged generation of ROS from the mitochondria is
responsible for the NF-kappa B activation. Themf@ropolis may be beneficial in preventing hypeaxiduced
neuroinflammatiof®

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

APPLICATIONS IN MEDICINE

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 suchaagerolgy,
dermatology, endocrinology, where the other biatabeffects of propolis also play a role.

The medicinal effects of propolis are summarisethile 5, as available in original publications.

Dentistry

The application of propolis in dentistry is probatiie most well scientifically documented and naagqpically
applied in many countries, mostly the developingThe different applications were reviewed irfedént
publications, the last in 203" 2% 23 337propolis is applied in the different dental spkites: oral hygiene;
periodontology and oral mucosa pathologies; orajexy; orthodontics; restorative dentistry; enddasnand
prosthetic dentistry

Oral hygiene
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Propolis inhibits in the mouth different pathogemiicrobes such as bacteria, fungi and vird&e8* 26 3°5nd

can be successfully applied against the differemmhatological pathologic conditions: plaque formaatimouth
wounds and ulcers, denture and aphthous stoma@tiadontosis, periodontitis, gingivitis, dentinal
hypersensitivity and cari€s!> 18 174 177, 187, 220, 238, 246, 278. 3,4 against Candida-associated denture Storratitis

Most of the in vivo test carried on rats and aliuical tests on humans showed positive resulteducing
bacterial plague (caries).

The soft and periodontal tissues surrounding demigliants are particularly susceptible to bactemiesion and
inflammatory reactions due to complex histologgtalictures. A study was carried out to investiglage
influence of a Baccharis propolis-containing hyg@ieagent on selected oral health parameters, dcabfiora,
and the condition of periodontal health. Sixteepjestts who underwent an oral rehabilitation witimtcé
implants were selected and randomly assignedwaatoups, which received a newly formulated pragpol
containing toothpaste (3%(CA)) or a negative cdmtiithout an active ingredient (CC). Approximal glae
index (API), oral hygiene index (OHI, debris compat), and sulcus bleeding index (SBI) were assdssed
three subsequent stages. During the first anctlashinations, the swabs were employed for microbiohl
inoculation. Propolis-containing toothpaste wasfibto be distinctively effective in improving otta¢alth and
hygiene and the occurrence of gingivitis triggebgdiental plaque. The qualitative and quantitativanges in
oral bacteria spectrum were observed. Antibacteredsures containing propolis might be used asunata
adjuvant to other active substances in individwaik a high risk of periodontal problems againghpgenic
oral microflorg®’.

Halitosis, an unpleasant breath, is also largdated to hygiene of the oral cavity. The byprodwdts
degradation of microorganisms located in the maughone of the reasons of bad breath. Microbeg pkatly
related to the creation of bad breath include #uecomplex bacteria and: Prevotella intermedia,
Porphyromonas endodontalis, and Eubacterium. Tlasunements of the content of volatile sulfur congug
in exhaled air with the use of halimeter indicdtat propolis reduces halitosis, see original refess in**’,

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 periadiogic therapeutic protocol. Mucoadhesive hydrdplgkl
containing propolis, when applied to gingival paskean be useful in treatment of periodontitisdiidnal
subgingival irrigations with a propolis extract thg periodontologic treatment allowed to obtaintéetesults
than scaling and root planning. Not only local, &iso oral use of propolis-based preparations touhso be
effective in periodontal treatment, see origindlmations in**’

In cases of infection of the oral mucosa causeHddnpes simplei was shown that propolis solutions had a
high antivirus effectiveness. Propolis delays groautd progression of skin changes in an early sifige
infection with Herpes simplex and does not havetoydc effects. Propolis can be used also in thattnent of
recurrent aphthoid stomatitis, see original pulbidees in**’

Oral surgery

Most studies show very good effects of storagevafsed teeth in propolis. Propolis is extremelyeefive; it
not only reduces apoptosis of periodontium cellsaigp increases their metabolic activity and peddition.
Local application of propolis after surgery helpsunds to heal, reduces inflammation and has alsmalgesic
effect, see original publications T/

Orthodontics

In malocclusions accompanied by a considerablewnang of the maxilla, it is necessary to use a devww
expand the palatine suture. There is a positivecefif 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 propolismyithe treatment. In such cases bone remodellittgnthe
palatine suture was quicker, see original publiretiin®’

Restorative Dentistry

In restorative dentistry, propolis can be useddecréase permeability of the dentin and to diretit papping in
order to create restorative dentin. Propolis caace dentin permeability. On this basis, it carcdecluded
that it counteracts tooth sensitivity. The regetiegeeffect of propolis on the tooth pulp has b&eawn for a
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long time. Nevertheless, there is no consent osub@ct of propolis extracts effectiveness in carigon with
calcium hydroxide which is most often used in station of creation a reparative dentin. It seenas there are
no important differences in direct capping withgobs and with calcium hydroxidebased products hBujt
them offer a similar degree of healing pulp inflaation, reducing quantity of microbes and stimulgtin
creation of dentin bridge. Also propolis, calciugditoxide, and MTA have similar effectiveness in the
induction to create reparative dentin. It seemsttiere is a higher effectiveness of direct pulpptag with
propolis than with calcium hydroxide-based produetepolis not only stops infammatory reactioneatfon
with microbes and pulp necrosis but also inducemddion of high quality tubular dentin through dtilation of
stem cells, see original publications’ih

Endodontics

One of the aims of endodontic treatment is a cotamkmination of microbes in root canals. The effeeness
of medicines used in endodontology is often assetdseugh a test dinterococcus faecaligrowth which is
resistant to unfavorable environment and can sarwithe root canal system despite application
ofmedicaments. Many studies show that propolisagiffely limits the quantity oE. faecalisn root canals, but
its effectiveness might be lower than that of didine see original publications ¥t

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

PROPOLIS
& LEMON

MOUTHWASH
(o

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 Marcti&iAsavova®, Shkenderov-lvandy’ and Tichono¥*
Following diseases have been treated, indicatal$ésthe number of cited studies:
* Chronic and acute inflammation of the inner ear: 10
» Common acute cold, acute and chronic inflammatfcth@ upper respiration path:13
* Synositis:3
» Laryngitis (larynx inflammation): 2
» Tonisillitis (infections of the tonsils): 4
* Pulmonary tuberculosis: 5 (sometimes together aitibiobics 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 methodsidticg
local and systemic regulation of the immune sysdechlocal treatment with an ethanolic extract afpalis
(EEP) in a physiological salt solution. The besuits were obtained in patients treated with EERlmtion$®®
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

e Drops (10-15 drops of 20 % propolis, 3 times a) aay

» Tablets: 4-6 times daily of tablets containing 5§ jpnopolis
* Cream and ointments containing 5-10 % propolis
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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 anilitigt€ ®” % **and it was used aloHé ***or in combination
with antibiotics for in the prevention and treatrneh gastric ulcerd: 834

Due to its antiinfimmatory and antimicrobial propées propolis supplements can be used for the pntiom
of bacterial infection and of inflammation of thetemach 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 aitests.

Thus regular propolis consumption could have agmtve anticancer effet.

On the other hand, there are very few human stu@ies major threat for women is the human papillemas
(HPV) infection which can lead to cervical canaghjch is the most frequent cancer in women, espgdn
the developing world. But even in Western counttiese are many HPV-associated dysplasias whiakireq
surgery by means of conisation or even hysterectdmg studies have shown that propolis-containoaal
therapy can eradicate HPV infections within six thanin a randomised trial, HPV infections weresprd
after three months of treatment in 28% of pati¢retated with propolis compared to 90% in the cdrgroup
1% Similarly, another study described an improvenieAP smears of 76% with the use of propblis
Here, treatment with bee products offers an inter@spproach 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)@nged 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 supplementst@ve a preventive effect against mutation linkaacers
in humang®®

In a controlled clinical trials it was shown thabpolis treatment prevented oral mucositis in breascer

patient§*® and in head and neck patiéffits

The experience of Ludyanski
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

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

Bee Product Scienceiww.bee-hexagon.nefpril 2016 13




EXTERNAL APPLICATIONS: SKIN LESIONS, SURGERY, WOUND S,
BURNS, ULCERS, SKIN AND EYE DISEASES, GYNECOLOGY
Skin lesions, surgery, wounds, burns, ulcers

Propolis applications in this area are known sexe@ent times and are based on its antimicrobicleami-
inflammatory properties. In the review of Barbosi istatedf, “In this review 4 studies on the successful use of
propolis in skin lesions such as ischemic ulcexsistulcer, venous ulcer, iatrogenic lesion anceulwere
reported. Applied was 30 % aqueous propolis extrafter the first week of use already, improvenoéntound
odour and patient’s sensitivity to pain was obsdnas well as a decrease in the number of microusyas.
The authors of this study emphasized that wounlingeafficacy is closely associated with the pragol
concentration in the solution. Another study, whisled propolis ointment on 22 chronic wounds, atiwt1
were venous ulcers, seven pressure ulcers, tweticablicers, and two post-trauma injuries, foundtth
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 waols, all of
them reported improvement, even though its levelvea assessed by this study. “

The applications, citing Eastern European studissiieen reviewed by Asavdvarhe 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® %2 In Cuba a better
success was achieved by mixing honey, propoligiayrde oil

In the Russian centre for the treatment of burn%lfiropolis in animal fat or plant oils was useldepropolis
ointment had a anaesthetic, bactericidal and woegeneration effect, improving also blood and lyatjih
syste’®2 More recently the Russian preparation “Propoksiat”, based on a propolis containing mixturetwit
sunflower oil and heavy fractions of a dark natuvak is successfully used for the treatment of suwounds,
skin diseases and in cosmetfcs

In Poland Sheller has used ethanol extracts ofghiom the clinic to treat patients with burnsyicl ulceration,
pressure ulcers, osteomyelitis, infections of tleeimd after trauma/injury and infections of the apiee
wound®?

Hartiwich et al. tested propolis treatments ongrdt operated for goitre, patients with woundsodrations
difficult to heal and patients with non-specificta inflammation. They also tested the effectisnef

propolis as supplementary means in eradicatingniea ofHelicobacter pylori It was found that the drug was
tolerated very well, practically had no side-effeahd was highly effectivé

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 {egs20%
total body surface area burned). The study waswetad at a burn clinic in Brazil. Patients were dtid to
the study only if their initial presentation fordoucare was within 48 hours post-injury and if tétal wounds
of similar depth and quality were present. Patiéais propolis skin cream applied to one wound &0 S
applied to the other selected wound on initial enéation and underwent debridement and dressiraysmyetthe
following morning. Patients subsequently returreethe clinic every 3 days to have the wounds cha:ekel
dressings changed. At these check-ups, woundsautiteed for microbial growth and photographed to
document inflammation and cicatrisation. Patiengsennstructed not to disturb their wounds or cleathgir
dressings at home, thus propolis skin cream and&3B applied to the wounds only at the specifiehy
intervals. The results do not show any signifiaifference in microbial colonization between woutdsted
with SSD and propolis skin cream, however, wouneistéd with propolis skin cream consistently sholesd
inflammation and more rapid cicatrisation then thtveated with SSD. It is concluded that propskis cream
appears to have a beneficial effects on the heafipartial thickness burn wounds. More frequengliaption
of propolis should enhance the antimicrobial andinebhealing effects of propolts. Antimicrobial Brazilian
propolis (EPP-AF) containing Biocellulose Membraigea promising biomaterial for skin wound heatlihg

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 inbiit

Propolis gels for application on wounds or burngehiaeen recently developpéd

Bee Product Scienceiww.bee-hexagon.nefpril 2016 14




Application forms: propolis ointments or creams, -BD % propolis water tincturesjo ethanol tinctures

Skin diseases

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

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

Eye diseases

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

Gynocology and urology

The applications of propolis in gynocology and agyl are based on the antibacterial and anti-infiatory
effects of propolis. These applications have beerewed by Asavova Most successful is the treatment of the
inflammation of the vagina and of the female gértaa, where 8 successful studies were citedttior

purpose direct application of 20-30 % EEP and E&Rpbns were used. Two studies with successfuhtiexas

of vagina erosions were cite, alone or in combamatiith cortisone creams, with application of 1586gwlis in
fatty cream or intake of EEP.

Other external applications

Propolis ointments have been successfully usechsigeold soredilerpes simpleskin lesions and Herpes
zoster lesion$® **’and also against genital herfP&s?" 3% Egyptian propolis was successfully used against
different types of warts*

According to Potschinkova propolis-beeswax warnplagters can be used for the treatment of
arthritis and arthrosis and against sprains, playgiquries, inflammations of muscles, nerves and
filament£®. 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 Zakéffand Teterev (19985’

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

Uses of propolis in veterinary medicine

88, 151, 194, 199, 323
323

323

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

115

323
329
329
329
329
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Agriculture
This use has been reviewed by Tet&eintake of propolis increases of weight gain, depment rate and
productivity of different animals. 1 to 10 % progah milk is used, the intake bein about 10 mifkgllowing
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

% against potato virus&s

% to inhibit the growth oAA. ochraceu®NRRL 3174 as well as biosynthesis of ochratoxiR&s cheese
ripening®
as a natural antioxidant for conservation of pkitstand butté?® > and meadt® **°
against soy-bean and sunflower wild dise&8es
inhibitory effect on germination and cell divisianthe root tips of wheat seedlifigs
as potential pre- and post-harvest fungicide ircado storag8’
better feeding of bulls than conventional additi{es
enhancing the ruminal degradability®*°

X3

¢

X3

%

X3

S

X3

8

O/
0‘0

X/
0‘0

PROPOLIS PREPARATIONS
The application forms shown in this section arepéethafter LudyanskiPochinkov&®, Tichonov et
al.***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 propolisgarations (poplar propolis) He compared the etita of
phenolic substances in 40, 70 and 95 % ethan@4do 144 hours extraction time (maceration). Bestaction
of the phenolics was achieved by 70 % and 95 %nettadter 144 hours. About 90-95 % of the maximal
extraction was achieved already after 72 hoursalsie compared also the dependence of the extraafficacy
on the size of the propolis particles, best exiwactvas found with 0.5 - 1 mm particles. Tichon@veloped a
fractional-differential extraction method with batefficacy than the traditional maceration methidte
extracted propolis is called Phenolic Hydrophobigdaration (PHP). The aim was to produce a watabko
PHP containing a maximal concentration of the phemative ingredients, using detergents. For fhapose
he uses Polysobate 20, 40, 60 and 80 (Tween 26lysopbate surfactants whose stability and noucity
allows it to be used as detergents and emulsifieasnumber of domestic, scientific and pharmagickal
applications. The oral toxicity dose for the Tweaibstances is 25 g/kg. A maximal concentratiomef t
phenolic fraction was achieved by mixing 1 parPéfP, 0.3 p Tween 80 and 0.5 p water, a concentrafio
55.5 % PHP. Tichonov tested also solubilisatiohwlifferent non toxic, synthetic non-ionic surfattta He
chose ethylene oxide / propylene oxide copolymgrye surfactants with a MW of 5500. Tichonov deteraci
the bioavailabilty and the toxicity of water sola®HP. Based on his studies different propolis guegpns are
marketed in the Ukrairi&"

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 poltigpto powder with the help of a mill. Simple osdf mill does
the job. The propolis powder can be mixed to hdoed or drinks for intake, can be used as a stéoter
solutions or can be used for the production of pligpills. Large pieces of propolis can be chewad,it
should be consumed in small quantities. Powdebeamade into capsules or mixed with A special fofmaw
propolis, the so called water soluble whole prapbas been developed by Glenn Pesyw.glennperry.com

Tinctures

Tinctures are prepared in ethanol, glycol and ativeThe latter two ones are better for skin andnetic
applications. Ethanol is the best solvent for esting the bioactive substances (balsam). Propyeongtan
dissolve less propolis, 20 g per 100 ml glycol bardissolvetf?. Glycol tinctures are highly antioxidant and
can be used in skin protectigh
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Total amount of phenolic compounds in extracts magmlyethylene glycol 400 (PEG) and water mixtare
in PEG, olive oil and water mixture at 70 °C wamparable to that of ethanolic extract. Predomiryantl
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 amof
phenolic compounds, and demonstrated no antimiarabtivity. ***

Ethanol tinctures

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

Ethanol tinctures

The optimal conditions for propolis extraction hdeen studied in different publications. In pregtpropolis
is generally macerated (extraction in the solveitiaut stirring) with occasional shaking. Otherragtion
methods as Soxlett, ultrasound or microwave oetkfitial extraction are betté*?* but need specific
equipment and cannot be used under home condiB0A80 % aqueous ethanol solutions have a higher
biological activity than tinctures, prepared witloma or less waté¥ *” 28 |n practice many different propolis
maceration procedures are given, the maceratianligmg sometimes as long as one year. The mawerati
time for best extraction of bioactive materials elegls on different factors: e.g. on the extractioref
extraction method, on the solvent composition,tengdropolis concentration and on the size of topgis
particles. Higher temperatures increase the extrapbwer, but due to the volatility of ethanol noo
temperature between 20 and°Z5are optimal.

Extraction has been studied for poplar propolidetail by Tikhonov and coworkéféwho developed a semi-
industrial method of differential extraction fortopal and reproducible extraction of propolis. THeynd that
optimum extraction of phenolics is when fine pripparticles (size 0.5-1 mm) are extracted usiB@§®
ethanol. These particles which already after 3 dgyisnum extraction of phenolics is achieved under
conditions of maceration.

Cunha et al. found out that when using 70 % ethdmeomaceration of 20 g/ 100 ml of green propdalis 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 plispgminimum of 5 days was suggestéd
Salonen found that a maceration time of 2 monthHamigh propolis will further improve extraction laypout
5-10 %, but it was not tested if this effect wagificant’®

Practical considerations

+« For human use only non-toxic solvents should bd,ethanol of Pharmacopeia quality is the best
choice.

+« The amount of balsam (bio-active, ethanol solulle pf propolis) that can be dissolved is generally
not been exactly determined: the percentage of@®mdicates how much raw was originally
macerated with propolis. Until 50 % ethanol tinatarare sold on the market.

If the pH of the aqueous ethanol is fixed at 8.@enflavonoids can be extractéd
Propolis should be pure, remove coarse debris amggsive wax.
Place propolis in freezer and break it in smallgae or mill it to powder for a better solubility

60-80 % aqueous ethanol solutions have a high@ogical activity than tinctures, prepared with
more or less watét® " 28370 9% Propolis is most widely used,

+» Store vessel in the dark for about two weeks, sigadécasionally, more than 2 weeks brings only a
small improvement of yield.

% 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

« Ethanol-free propolis can be made by evaporfatimgdthanol in a water bath. The remaining pure
balsam can be mixed to honey or other materialsgvhthanol-free material is required.

Propolis ethanol tincture:
Add 100 g propolis to 400 g 70 % ethanol (for 2@iR6ture)

X3

S

X3

%

X3

8

X3

8
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Store vessel in the dark for two weeks, shakingsionally (the longer the extraction time, the dezdhe
concentration of active ingredients, but 1-2 montfisfurther improve the extraction by 5-10 %% %"®

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

Glycol and olive oil tinctures
Glycol

Propolis powder can be macerated with propyleneaglyhe maximum being 10 g/100 ml, for 2-4 weeks]
then filtered®® 2% Higher propolis concentration can be achieveémporation of ethanol tinctures and
replacing ethanol by glycol. 30 % propolis solutigas used in wound and burn treatm&hiEhis solution is
better for use as mouth and nose sprays. Notehilsagolution is only foexternal use.

Olive oil

Olive oil alone does not extract enough propolisly@bout 5 g propolis per 100 ml can be dissolVéd: more
propolis can be dissolved by adding 96 % ethangl:gopolis 30 g, olive oil 70 ml, ethanol 96% &0 ***

Propolis water extracts

Whole dry water soluble propolis

A patent described by Sosnowgkibased on the extraction of poplar propolis

“The following examples are set forth in order tiyfdescribe the method for extracting and purifypropolis
as well as the resulting dry propolis powder arsduses. About 500 grams of clean raw propolis viessgl in
an amber glass container and covered with aboitef &f absolute ethanol. This mixture was allowedit for
ten days at room temperature with periodic agitati@veral times each day. At the end of ten daganixture
was filtered through Whatman No. 1 filter paper.Tégulting propolis-containing filtrate was thercirbated
at about 70 degrees C until a dry propolis powdaswbtained”.

Another method patented by Hajime (1999) uses etibraof Brazilian propolis under conditions of pH
adjustment, the method is availablgine, *’

Water extract after Ludyanski’
+ 300 ml of water is poured in a pan over 30 g prepalut in small pieces.
+ Close pan and boil gently for 40-45 min.
+ Cool down, collect wax from the surface and desapernatant (1).
Add a new portion of 30 g propolis pieces to rerimgjrprecipitate 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

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
According to Ludyanski this water extract has atifamgal, antibacterial effect and also other kndvimlogical
effects. This water is ready for drinking. Keepidark place.

For extraction methods like this one and othergrlthe final product is a paste or powder, thigini
proportions of propolis and solvent are not verpamtant. Much larger quantities of propolis carubed for
quicker extraction, e.g. 500 g propolis in 1000swivent. However, sufficient active ingredientsalsuremain
in the filter residues to justify another, longetraction with clean alcohol. A few recipes usihg dried
powder are mentioned at the end of this chapteisdientific publications or studies were cited lms&owski
(1984) concerning the efficacy or biological adinf this extract, though he claims that the atitant
properties of the propolis extract from concentiathanol or diluted ethanol are the same.

Propolis can be macerated with water by stirrirtlggZ100 mi

Extraction at 38C with water with a subsequent nanofilter filtratiead to a good extraction of Baccharis
propolis® A minimum of 5 days and a adjustment at pH 8.0b&en suggested for optimum water extraction
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of Baccharis propoli§* but the extensive studies with aqueous ethangesi®0 days for optimum extraction
of the same propolis type

Propolis pills and semisolid preparations

Grind finely deeply frozen pure whole propolis wéttold mill. Mix propolis powder with lactose, elg 1 and
press into pills.

A Lithuanian semisolid preparation with a soft ptip extract (patented) with olive oil and cocodtéuis
described®

Krell*® describes a preparation of a propolis paste baisélle evaporation of an ethanol extract. Thisepeah
be used itself or added to different types of lutte

Mixtures, emulsions, concentrates, creams, ointmest

Ethanol-water mixtures
Mix 1 part 30 % propolis ethanol tincture with 8) dr 100 parts of water.

Some the propolis constituents will precipitatee Turability of this mixture durability is limited 7 days.
Store in the dark. Shake before use. Used for stogy 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 indefisitelf life.

Propolis concentrate

There are propolis concentrates with 25 % liquigvét” concentrate) and 5 % liquid (“dry” concentrat&he
concentrates are prepared by the ethanol of a 3répolis ethanol tincture 1 at 6C in water bath (see
above). These concentrates are used for the prépasaof creams, pastes and supositoria, or forimgixt 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 anddiine as an emulgator. In practice 1,2 and 5 % miap
are used.
+ 1land 2 % cream: add 90 g vaseline, 10 g lanoln# or 2 g of a dry propolis concentrate.

5 % 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 attaingdgn
add vaseline and mix well.

For the basis of the cream vaseline and lanolinprisportions 9:1 and 8:2 are used. For 100 g o§tbasis 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, tightlpséd.

Propolis paste

Place propolis in freezer, cut it into small pie@esl ground it to a fine powder. Mix it in a vesaith the basis
(honey, margarine, butter etc.), so that 5, 10ahfl 20 % propolis cream is obtained. Also, theabgcentrate
can be used (5 g dry propolis concentrate for 1@sjs). The dose to be taken is 3 times a dag,ddka
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 frorratg
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.

The dose to be taken is 3 times a day, take gptmanful 0.5-1 hour before meals.
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Propolis cream for dentistryingredients (in parts by weighgfter’*

10 Lanolin

10 Unbleached beeswax

10 Petrolatum (or Vaseline, the trade name foetrg@atum)

2 Ethyl aminobenzoate

3 Clove oil

15 Propolis (50% EEP)

COSMETICS

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 is used as cream or lotions for diffelmgmetic purposes. The propolis uses for cosmieties been
investigated’ *" Its use is based on the antibacterial, antifurayati-viral anti-acne, anti-inflamatory,
antioxidant effects, epithelial, micro-circulatiand topical anaesthetic effects. Low toxicity anddjskin
compatablity have been demonstrated, despite skdai allergic reactions. For skin lotions andaens for
cosmetic use 1-2 % propolis seems to be the apgeoamourtt®. However, before use a test on a small skin
surface should be made, if there is a propolis@lleroblem. The possible allergising effects sdaé¢ marked
on the product.

Propolis for skin care

Propolis used in skin care is based on its ardi-gyl, 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 comrionThe skin lesion applications of propolis haverbesviewed by
Barbosa et*

Propolis can be used in skin and mouth cosmeticsrfmuth 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 caffedite

In a 2010 contact dermatitis test in the UK witl22&ormal human subjects 1.9 % were found to bsitbem

to propoli$®. In a questionary filled out by 1051 German beglezs 3.6 % declared skin sensitivity to
propolis™. Thus it seems that people that regular contatt poplar propolis seems to have a skin allergising
effect. In another study 4.1 % of 605 dermatilisrgic patients were allergic to propdf$

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 ingestedoptis (mouthwash, toothpaste) have been descfib&d 2
Special hypoallergic propolis preparations havenltisseloped for skin and wound applicatiGhs®

Allergy after ingestion

Propolis allergy upon ingestion seems to be lesguient than contact allergy, due probably to itsallergenic
and anti-inflammatory properties (see table 4) ddta on the allergy frequency of the populatioavailable.
Reports on individual case$ people allergic to propolis ingestion have bpahlished™ **:

On the other effect propolis ingestions has beemwato have an anti-allergenic effects, due toftineonoids$*

Bee Product Scienceiww.bee-hexagon.nefpril 2016 20




Toxicology

Burdock reviews many animal toxicological studiesnimals. He concludes that an intake until 40Q¢km
per day there are no measurable effects and esftabla No Effect Level (NOEL) at 1400 mg/kg per'day
Generally a safety margin of 100 is assumed fog dnd food additives'his means that a maximum of 14
mg/kg per or 980 mg per day for a human of 70 kg cabe the daily acceptable intake.

HEALTH CLAIMS FOR PROPOLIS

According to the EU Regulation 1924/208@lifferent health claims can be made. Accordinthe evidence
presented in this review following health claims t&® 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

SHELF LIFE INTAKE AND DOSAGE

Labelling and shelf life
Approximate figures, estimated from the qualitatilaa from the literature:

Proteins: max.1 g/100 g
Carbohydrates: max. 1 g/100 g
Fat: max. 1 g/100 g
Shelf life:
» Ethanol extract: three years after packing or #agly product.
* Honey-propolis mixtures: two years after packinghaf product.
» Raw propolis can be stored frozen for several yigaas air-tight container.

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 amoumiropolis used. However the actual concentratiomhef
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 stath@arml
eye drop bottle) or about 200 mg of propolis per, dar from the maximum of 1400 mg per day. Chitdrialf
dose.

Propolis in honey

In many countries propolis is mixed to honey atuldog/100 g ratio. 10 g of honey (one full tea@po
corresponds to about 100 mg of propolis. An intak& spoons per day is often recommended, correspon
to a total of 300 mg propolis. Children: half dose

Tablets

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

It is necessary to supply information on the lab@spropolis 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. AustrianégaSpain,
Japan, Taiwan, Korea, USA and Brasil propolis issidered as food supplement, together as the beleigs
bee pollen and royal jelly. In others like Switzerdl and Germany it is considered a medicine.
Due to its natural variation and varying properpespolis its application in medicine is problemnatt should
be rather considered a food supplement with funetiproperties.
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The health enhancing properties of propolis have aliuin common with the original function of propolias
a “defendant of the hive”. It is used to defend ham health against microbes and to enhance human
immunity against microbial intruders and disease.
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