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

‘- . -0 The word propolis originates from Greek: «prow front, «polis» = city.
.:f:" ﬂ:QOﬂO;\-lg ‘n::‘ The meaning ,, in front of the city, suits well tipeotecting role of propolis
for the bee colony. The Greek world propolis mealae to glue and
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=\ W@l describes also the role of propolis to cement openof the bee hive.
™~ ~ Another name of propolis is bee glue.

Propolis was already known in ancient Egypt, whieneas probably used as an adhesive. Propolis was
mentioned by the Greek philosopher AristoteledisrHistoria animaliumit was reffered to a substance which
the bees smeared at the hive entrance and usedeaf®rcbruises and sores, Crane, p. 55G. of

The Greeks used propolis as the principal ingreédiean exquisite perfume called “polyanthus”, whic
combined propolis, olibanum styrax and aromatibsewhile the ancient Jews considered “tsori” apptis as
a medicine.

The Roman scholar Plinius (23-79 A.D) postulathdi tt originates in the buds of different tred® lwillow,
poplar, elm, reed and other plants. ihew of the use of propolis as a glue in the hive about its medicinal
properties and described them in his 35 volumesidbHistory. He saysCurrent physicians use propolis as a
medicine because it extracts stings and all sultgslembedded in the flesh, reduces swelling, soften
indurations, soothes pain of sinews and heals setes it appears hopeless for them to méfid.

The Greek doctor Discorides, 1st century AD, thaulgat it came fronStyrax: the yellow bee glue that is of a
sweet scent and resembling styrax is to be chasenvaich is soft and easy to spread after the tasbf
mastic. It is extremely warm and attractive andasd for the drawing out of thorns and splinteradAeing
suffimigated it doth help old coughs and being gahit doth take away the lichen&™

The Arabs knew probably also about propolis. Doéicenna speaks of two different kinds of wax:aclevax
and black wax, the latter being probably propdtie.says: hy its strong smell it makes you snéexrel ,has
the characteristics to eliminating the spikes @f biolts 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 Gerdachous herbal book, The History of Plants (1597)
reference is also made to the usetbé'resin or clammy substance of the black popkse buds for healing
ointments'®™. Nicholas Culpepper's famous Complete Herbal §L.8der the heading of "The Poplar Tree"
states thatthe ointment called propolis is singularly good & heat and inflammations in many parts of the
body and cools the heat of the wount!s In Green's Universal Herbal (1824), unBepulus nigra(Black
Poplar Tree), it is said thathe young leaves are an excellent ingredient fadtmes for hard and painful
swellings. The buds of both this and the white grogiinell very pleasantly in the spring. Being pessbetween
the fingers, yield a balsamic resinous substancep@is), which smells like storax. A drachma a$ tincture
in broth is administered in internal ulcers and exations and is said to have removed obstinatalmrormal
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. 5507af

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 de¢3y

At the beginning of the Z0century a hypothesis was prevailing, that propisli digestion product of bee
poIIenm. In 1928 the German scientist Rdsch, on the gt@inmeticolous observations, confirmed the
hypothesis of Plinius that propolis originates frtira buds of plantS® The Russian researcher Popravko
proved this theory by comparing the compositiobuds resin and the propoff§ 2%3

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?® 25 77 164. 260,266,333

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>® 7® 187 251 252, 285

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 contamingfion

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 acaricidesdusr varroa mite controf?.
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 thelgative 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:*" °% 1% 2%°The 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&dteous
ethanol solutions have a higher biological actitfityn tinctures, prepared with more or less f&téf*
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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, 53, 100, 168, 188, 303
Antiviral All propolis types 31, 53, 100, 168, 188, 303
Antifungal All propolis types 31, 53, 100, 168, 188, 303
Food preservative Poplar, Baccharis, Argentine, Egy * & 17 160 183 212,263, 312, 336
Against parasites Poplar, Baccharis, Cuba. Mexico ' 8% 91234, 258,335
Antiinflammatory Poplar, Baccharis, Cuba, Egypt 10 31,133,157, 242, 247, 271, 279,
319, 351, 351

Immunostimulating Poplar, Baccharis, Brazil 31, 100, 230, 264, 302
Immunomodulating (immunosuppressive in Baccharis 225
autoimmune diseases)
Antiulcer (stomach, skin, buccal) Baccharis, India 32,62, 83, 84, 134, 238, 255, 303
Wound healing Different propolis types 9, 41, 195, 255, 300
Improves corneal wound healing and inflammation Baccharis 192
rats

Antioxidant, antitumor, hepatoprotective, radiatiprotective
Hepatoprotective All propolis types 29-31, 100
Antitumor, antimutagenic Poplar, Baccharis, Cuba, Taiwan, °3 353 59 87, 137,188,230, 259,

Marocco, Korea 349

Anti-angiogenic Poplar, Baccharis, 7, T L, e 2
Cyto- and chemopreventive Poplar, Baccharis 38, 39, 230, 328
Antioxidant All propolis types 31, 53, 100, 100, 188
Radiation protective Poplar, Baccharis S5 Sl fis, 22, S

Anti-aging, brain and nervous system effects

Antiaging, increases life span of mice (1) reduces 1: Poplar: 2: Spain (poplar?) o
oxidative stress in aged mice (2)
Anti-Alzheimer and anti-Dementia Popplar, Baccharis XD S
Anti-depressant China, Korea, Turkey (poplar?) 17317733
Neurotrophic effects in PC12m3 cells Baccharis 152
Water-soluble propolis derivative relieves Poplar 60
scopolamine-induced amnesia in mice

Others
Muscle contracting at small concentration Poplar, Baccharis S 0 B8 Ry R €
Muscle relaxant at higher concentration
Anti-diabetes Poplar, Baccharis 2,114,139, 151, 194, 303, 354, 359

11, 62, 67, 67, 79, 100, 134, 136, 208,
226, 238

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

Local anaesthetic Poplar, Bacharis

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

240, 333, 33806

117, 296, 297, 326, 333
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Anti-ostheoporose

Secondary effects
Poplar, Egypt

Against skin aging and for skin protection Poplar, Baccharis, Algeria ,
Australia,

Against scratching behaviour in mice Baccharis

Against experimental rhinitis in mice Baccharis

Against experimental colitis in rats Popplar, Turkey, Baccharis

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),  1: Chile; 2: Egypt 3: Baccharis
improves rabbit (2) and rat (3) sperm quality

Improves the health of mother sheep Brazil (red propolis)

Estrogenic

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 diggivery Sardinia (Italy)

Laxative effect in mice

Baccharis

Inhibits cell growth of higher plants and animaikibits 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

Polyprenylated benzophenones

Cuba, Venezuela and Brazil
Artepillin C
Baccharis

Prenylated flavanones (propolins

Taiwan

Terpenes

Greece, Crete, Croatia, Brazil
Essential oils

Brazil, Poland

Furfuran lignans

Canary islands

Biological Activity

Antibacterial, antiviral, antifungal, antioxidarintiaging,
antiulcer, antitumor, antiallergic, antiinflammator
antiosterporotic, antitrombogenic, antiatherosde,o

cardioprotective, immunomodulating, hepatoprotegtaicatrising

Antioxidant, anti-inflammatory, antitumor, antibadgl, antiviral,
fungicide, immunomodulatory, cardioprotective, hepaotective,

antiosteoporosis
Antiviral, Antioxidant, antiulcer, antitumor

Antioxidant, antiinflammatory, antitumor

Antioxidant, antiinflammatory, antitumor, apoptosigucing

Antioxidant, anticancer, apoptosis inducing,
Antibacterial, antifungal
Antibacterial

Antibacterial
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13, 94
54,71, 299, 337

306

307

16, 112

158

65, 146

221, 302, 329
15, 304

56, 126, 281

216
318
63

222
80, 199

153
44, 219
36
273
150
15, 320

Reference
10, 31, 53, 109
124, 127, 184
188, 223, 249
271, 302

21, 24 13, 100,
298, 309

100

21,24

21, 24

21,24

22, 23, 47, 196,
196, 261

25, 82, 360

68



Table 3:Biologically active ingredients in Poplar and Baclkaris propolis

Biological activity Propolis type,active ingredient Ref.
Antibacterial Poplar: different flavonones, flavons, phenolic acidsl meir esters e
Bacharis: prenylated p-coumaric acids, labdane diterpenes 20,2519
Antifungal Poplar: pinocembrin, galangin, benzoic acid, salycilidaeanillin e
Baccharis mono and sesquiterpenes, Artipellin C 103
Antiviral Poplar: Polyphenols, phenyl- carboxylic acids, and essésubstituted S
cinnamic acids, caffeic acid, quercetin, lutedlisetin, quertecagetin,
Baccharis activity detected but no substances identified o A2
Antioxidant Poplar: different flavonoids phenolics and their esters b S
Radiation protective ~ Baccharis different prenylated p-coumaric acids and flavideso A
Hepatoprotective Poplar: different flavonoids, CAPE, ferulic acid, caffeicid Sl
Baccharis different prenylated p-coumaric acids, flavonoiignans Ao
Anticancer and Poplar: CAPE, CABE, caffeic acid, caffeic acid phenyldtbgter, apigenin, 2% 0% %0
antitumor quercitin, genistein, rutin, p-coumaric acid, férwcid, kampferol, naringenin  3'°
Baccharis artipelline C, baccharin, drupanin, cinamic adédivatives, S e
prenylated p-coumaric acids, clerodane diterpbeegpfuranes 20, 100, 230
Immuno modulating  Poplar: CAPE, chriysin, benzylcaffeate, phenethylferrejatinamic acid ST
Baccharis caffeoylquinic acid derivatives, clerodane ditpid, artipelline C = 392 3%
Anti-inflammatory Poplar: flavonons, flavons, phenolic acids and their esste e
Baccharisartipelline C 247
Cardioprotective Poplar: CAPE, acacetin, chrysin, quercetin 100
Baccharis caffeoylquinic acid 208
Anti-ulcer Poplar: CAPE, caffeic acid, pinocembrin, galangin, chnysi LS

Baccharis ferulic, p-coumaric and cinnamic acids, 100

Propolis against bacteria, fungi, molds and parasés

The antimicrobial activity of propolis is by farahmost important biological property of propolidieh has
deserved the highest scientific interest, consmgetfie 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 rather sum of the propolis antimicrobial componentstha
individual substances are responsible for the aatahial action®®

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

Table 4 :Effects of propolis against pathogenic and harmfubacteria funghi, viruses, molds and parasites
afterSl, 53, 81, 109, 118, 188, 333

Gram-positive bacteria

Bacillus cereus, Bacillus mesentericus, Corynebagtespp., Corynebacterium diphtheriae, Diplocagcu
pneumonae, Enterococcus spp., Mycobacteria spcobicterium tuberculosis, Staphylococcus aureus,
Streptococcuscritecus epidermis faecalis mutans, pyogenesdaris, 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 jeanselmeBaccharomyces 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 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 ari@ernypes.

Although the composition of propolis differs coresigbly depending on its botanical origin, all exaeci types
of propolis revealed a strong antibacterial agtifit** 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 pathogear harmful bacteria is summarised in the tablevaé' > **
116.188)t has been proposed that propolis is more aetijanst gram-positive pathoge$but many gram
negative bacteria are also inhibited (see table 4).

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

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 atilb action
against bacteri%?& 228, 229, 294, 322, 325

The antibacterial effect of propolis is bacteritjidaat means bacteria-killing:® 2°”- 2 by inhibiting their

mobility **’. Each propolis type has different antibacteridissances (see table 5). The antibacterial substance
of the two main propolis types are given in tahlé 6as been shown that the antibacterial actwitgoplar
propolis is also based on quorum sensing inhibi@$1) action, the flavonoid pinocembrin being enportant

QSl agerft?

Generally biologically activity decreases with i@asing storage. However it was found that propalistion in
ethanol stored for 10-15 years results not in téswd decrease, but in an increase of antibattrtavity®®”.

Antifungal activity

Poplar propolis is the bee product with the higlaedifungal activity as tested with 40 yeast ssahCandida
albicans Candida glabrataCandida kruseiandTrichosporon spp™®
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Poplar propolis gathered by by Apis mellifera caicain 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 loical and geographical origin was simii%r

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

Antivirus activity

Propolis kills the funghi and also the viruses, le/tihe growth of the latter is also inhibité8 Propolis acts
against many different viruses (table 4). Most hlatas its activity against the influenza virusyifa in propolis
of different origin*®® and in Brazilian green propoifs CAPE, a poplar propolis constituent is a prominent
antiviral substance

Antiparasite activity

Propolis acts against a number of parasites (#bl€hus, it could act as an protective agent agdirestinal
parasites, e.g. agair8t mansoni** and againsGiardia duodenalis trophozoit¥§

Propoli%’g from Portugal has antiparasitic agdinstTrypanosomas brucei, the parasite of the Airgtaeping
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 ateglroughly with the anti-inflammatory and hepatbgctive
activity.

Although the phenolic content seems to vary acogrth the botanical origin, antioxidant effects foost
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$®® 22 Poplar propolis with relatively higher
polyphenol content has a higher antioxidant agtitrian Brazilian propolis, which contains less pignol$®*
169,170 The antioxidant activity of Spanish (poplar) @wlish (poplar) propolis correlated both signifito
the phenolic conterf *'” while in Polish and Argentina propolis it cortield also in addtiona significantly to
the flavonoid content '’

The antioxidant activity differs according to tlypé of the polyphenols. CAPE, a typical constitugfrpoplar
propolis, seems to be one of the most powerfubaittant substances of propdffs

The antioxidant activity is measured in differentts. The antioxidant activity of different foodsecompared
mostly by the so called ORAC (Oxygen Radical Absode Capacifyindex. According to a 2007 US Patent a
50/50 water/acetone extract of poplar propolisest@459 ORAC units, while a hexane/ethylacete@ie26)
scored 7215 ORAC units. Pure propolis resin sc83t 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 nbwn
antioxidants as vitamin C and trilox. Propolis miadied antioxidant enzymes (AOE) and significantly
decreased lipid peroxidation processes (LPO) iampia liver, lungs, and brain of mice. The effecswase-
and tissue-dependent. The highest vulnerabilityxidative stress was observed in lungs where hygermas
not associated with augmentation of AOE. Propailidqeted lungs from hyperoxia by increased catdl@sd)
activity. This is of special importance for lungsce lungs of adult animals are highly vulnerabl@xidative
stress because of their inability to augment AOi/iy. The authors conclude that because of rsng
antioxidant and scavenging abilities, native prapwlight be used as a strong plant-based antioixaféactive
not only in physiological conditions but also irsea that require prolonged high concentration gfjexr.

It was found that water soluble propolis extrad¢t€binese (poplar) propolis was significant and thaontains
more biologically active flavonoids, and also thatantioxidant capacity was similar to that of #tkanol
extracts'®
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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 disgde
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 activity**. Propolis counteracts hepatoxic
effects of alcohol liver injury in mi¢&” ?"*and also of paracetamol induced liver damage o€fiiand 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 radiatio*

Propolis supplementation is prophylactic for livéealth and for counteracting the damaging effect wfmor
irradiation.

Immunomodulating effects

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

Action on microphages

In vitro and in vivo assays demonstrated the madglaction 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 immunmagating results were observed when propolis was

administered over a short-term to animals. BotHarognd baccharis propolis increase the microplatjeity
302

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 indageoptosis (cell
death) of tumour cells, and their property to atévmacrophages to produce factors capable ofatggithe
function of B-, T- and NK-cells, respectively. Esfly 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 adition
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 emrafa

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 causami-angiogenic (multi-step process to form bloedsels, this
process is disturbed in cancer), immuno-supresavijnflamatory, 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 antitumments® **
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24,231, 232.302 [yt antitumor effects of chrysin (poplar proppkand both nemorosone and plukenetione A (in
Cuban propolis) have been repotféd

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

Propolis can be regarded as a supplement for canmevention

Anti-inflammatory activity

Inflammation(inflammatio, to set on fire) is the complex bidlca 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-gritammatory 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 inflammationsats®
88

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, irased 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

Digestion and the gut

Recent studies indicate that dietary polyphena@s@evant in the modulation of gut microbiota #mat these
microorganisms convert polyphenols into active bio@gvailable metabolites; hence, variations in gut
microbiota can affect polyphenol activit§ Also there is a complex interaction between pogpls and the
gut mucus barriét®

Polyphenol-rich propolis extract strengthens itmes barrier function by activating AMPK (adenosin
monophosphate-activated protein kinase) and ER¥deadlular signal regulated kinase) signaling pravide
novel insights into the potential application obpolis for human gut heaftf.

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

Propolis and the Brain

As seen in table one there are numerous publictiiEtrshow a positive influence of propolis (botplar and
baccharis) on depression, Alzheimers and demdpdigtphenols generally have a preventive function in
dementia due besides to their antioxidant, antimfhatory and neuroprotective properties also tio the
modulatory action of the P-glycoproteifis For following propolis polyphenols anti-Alzheinseeffects have
been reported: pinocembfhCAPE and quercetif?

Parkinson is also a neurodegenerative diseaseoduedative stress and propolis has thus alsoRantkinson
propertied® Also, propolis extracts decreases neurotrophimfaand protects tyrosine hydroxylase neurons in
the brain in rat model Parkinson disease sttitlies
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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

Antioxidant and antiproliferative activity in hum&(human mouth Chile (poplar) 280

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 nvektility Chile (poplar)

Propolis extracts and CAPE have protective actfqurapolis in cartilage Italy (poplar)
tissue alteration, that appears greater than tic#ted by indomethacin,
commonly employed in joint diseases

Ethanol extract of propolis (EEP)dressing causeglacation of regenerating Poland (poplar)
processes in the lesioned cartilage. EEP insentedhe joint is well tolerated

10% propolis was a more effective storage mediunhimnan periodontal Turkey (poplar)
ligament cells than other tested media

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

Use of combined therapy with propolis and antilsi@iijainst 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 propok&P) in a physiological salt

solution.

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

of a human NF1 cancer called MPNST (malignant pperigl nerve sheath
tumor) and caused an almost complete regressibarofn NF2 tumor
(Schwannoma), both grafted in nude mice.

Successful treatment of human giardiasis (intelspiagasitism) Cuba

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

decrease in concentration of malondialdehyde wasrebd. No effects in

women

Clinical study for the treatment of bronchial asthwith 22 patients receiving Egypt
propolis supplement and 24 with a placebo con&rslubstantial improvement

of conditions in treatment group, accompanied mpdif proimflammatory
cytokinines

Propolis decreases the erythrocytes membraneifyagfilpatients with Two Braslian propolis

hereditary spherocytosis red blood cells due tarntsoxidant properties. 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, otorhanghgologic diseases, gastroenterology, gynecology,
pediatric, urological and chirurgical diseaseal$ also potential in other medical fields sucbaaxerolgy,
dermatology, endocrinology, where the other biatabeffects of propolis also play a role.

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

Dentistry

The application of propolis in dentistry is probatiie most well scientifically documented and naagtically
applied in many countries, mostly the developinghe different applications were reviewed irfedént
publications, the last in 2018 227245 3%prgnolis is applied in the different dental spkities: oral hygiene;
periodontology and oral mucosa pathologies; orajexy; orthodontics; restorative dentistry; enddasnand
prosthetic dentistry

Oral hygiene

Propolis inhibits in the mouth different pathogemiicrobes such as bacteria, fungi and vird&e8®® 2°° 3'4nd
can be successfully applied against the differmhatological pathologic conditions: plaque formatimouth
wounds and ulcers, denture and aphthous stomattiadontosis, periodontitis, gingivitis, dentinal
hypersensitivity and carigs!? 162 178,182, 193, 227, 245, 253, 283 33 against Candida-associated denture Storratitis

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

The soft and periodontal tissues surrounding demigliants are particularly susceptible to bactemiesion and
inflammatory reactions due to complex histologstalictures. A study was carried out to investigiage
influence of a Baccharis propolis-containing hyg@ieagent on selected oral health parameters, dcabfiora,
and the condition of periodontal health. Sixtedpjetts who underwent an oral rehabilitation witimteé
implants were selected and randomly assignedwaaytoups, which received a newly formulated pragol
containing toothpaste (3%(CA)) or a negative cdmiithout an active ingredient (CC). Approximal glse
index (API), oral hygiene index (OHI, debris compant), and sulcus bleeding index (SBI) were assessed
three subsequent stages. During the first anctlashinations, the swabs were employed for microbiohl
inoculation. Propolis-containing toothpaste wasfibto be distinctively effective in improving ofaalth and
hygiene and the occurrence of gingivitis triggebgdiental plaque. The qualitative and quantitativanges in
oral bacteria spectrum were observed. Antibactargdsures containing propolis might be used asuaata
adjuvant to other active substances in individuwalk a high risk of periodontal problems againghpgenic
oral microflorg™,

Halitosis, an unpleasant breath, is also largdited to hygiene of the oral cavity. The byprodudts
degradation of microorganisms located in the maunghone of the reasons of bad breath. Microbegplaly
related to the creation of bad breath include duecomplex bacteria and: Prevotella intermedia,
Porphyromonas endodontalis, and Eubacterium. Ttesunements of the content of volatile sulfur congrds
in exhaled air with the use of halimeter indicdtatpropolis reduces halitosis, see original refees 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 periadiogit therapeutic protocol. Mucoadhesive hydrdplukl
containing propolis, when applied to gingival paske&an be useful in treatment of periodontitisddidnal
subgingival irrigations with a propolis extract thg periodontologic treatment allowed to obtainéetesults
than scaling and root planning. Not only local, &lsb oral use of propolis-based preparations towuhso be
effective in periodontal treatment, see origindlmations in>*°

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

A 6-month masked, randomized clinical trial compgnpropolis (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
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propolis once daily (propolis + SRP group, n = &4y 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% @u&$% units, respectively (P <0.01); however,ehgere
no significant differences in the placebo groujxelise, fasting plasma glucose and serum carbaysiyld
levels were significantly reduced in the propolisup, but not in the placebo group. After thergmriodontal
parameters of CP were significantly improved inhbgtoups. The propolis group showed significantlyager
probing depth reduction and clinical attachmenel@ain than the control group after 3 and 6 manths
Conclusion: A 6-month regimen of 400 mg propolis®udaily is a potentially viable adjunct to SRPttha
significantly reduces levels of HbAlc, FPG, and CMhd improves periodontal therapy outcome in peopl
with DMt2 and CF?

Restorative Dentistry

In restorative dentistry, propolis can be usedecrélase permeability of the dentin and to diretit papping in
order to create restorative dentin. Propolis caace dentin permeability. On this basis, it cacdecluded
that it counteracts tooth sensitivity. The regetegeeffect of propolis on the tooth pulp has b&rawn for a
long time. Nevertheless, there is no consent osub@ect 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 hBuit
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 inducemdbion of high quality tubular dentin through dtilation of
stem cells, see original publications’iA

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 propoliscgiffely limits the quantity oE. faecalisn root canals, but
its effectiveness might be lower than that of déidine see original publications 17

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

i
& LEMON

MOUTHWASH

FATURES FROTICTOR:

HIGH FOTENCY RS
250l

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 MarcuciAsavova®, Shkenderov-lvand? 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 inflammaticth® upper respiration path:13
e Synositis:3
» Laryngitis (larynx inflammation): 2
e Tonisillitis (infections of the tonsils): 4
« Pulmonary tuberculosis: 5 (sometimes together waiitfibiobics and together in complex of anti-
tuberculosis measures)
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+ 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 sysaechlocal 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 inflammatidh® 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) aay

* 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 aniliigts % *** **’and it was used aloffé **3or in combination
with antibiotics for in the prevention and treatrneh gastric ulcers: 83’

Due to its antiinflmmatory and antimicrobial propées propolis supplements can be used for the pnéioa
of bacterial infection and of inflammation of thetemach and duodenum

Propolis against cancer

This promising area has been reviewed by Galvah'8tand in 2010 by Orsofi&° showing that there are
numerous antitumor effects in cell culture and aitasts.

Thus regular propolis consumption could have agmtve anticancer effect.

On the other hand, there are very few human stu@iee major threat for women is the human papillemas
(HPV) infection which can lead to cervical canaghjch is the most frequent cancer in women, espgdmn
the developing world. But even in Western countiiese are many HPV-associated dysplasias whiakireeq
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 patiémrtsted with propolis compared to 90% in the cdrgroup
149 Similarly, another study described an improvenieAP smears of 76% with the use of proptiis
Here, treatment with bee products offers an interg@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 patiéits

Supplementation with propolis capsules (400 mgneg daily) for 10 consecutive days before radithyg of
breast cancer (BC) patients, during the coursadiation treatment and 10 days after completing the
radiotherapy was tested in clinical study (againsbntrol). There wwas a measurable protectiomag&NA
damage caused by ionizing radiation in BC patientkocytes and inhibits bonucleotide reductase Mfurit
overexpression. Moreover, propolis has benefidfakes on the serum antioxidant capacity and imgsahe
digestive utilization of iron and the regeneratégficiency of hemoglobift’.

The experience of Ludyanski
Table 6 Applications of propolis in a big Russian hospita
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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 hospitath life-long practice in apitherapy, has sunised the
apitherapy knowledge in his monograph “Apitheragia’Russianf> He summarises the medical uses of
propolis in his hospital in the following table:

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 sereaent times and are based on its antimicrobicleamti-
inflammatory properties. In the review of Barbos istated, “In this review 4 studies on the successful use of
propolis in skin lesions such as ischemic ulcexsistulcer, venous ulcer, iatrogenic lesion andeulwere
reported. Applied was 30 % aqueous propolis extrafier the first week of use already, improvenoéntound
odour and patient’s sensitivity to pain was obsdnas well as a decrease in the number of micrauisyas.
The authors of this study emphasized that wountingeefficacy is closely associated with the pragpol
concentration in the solution. Another study, whisked propolis ointment on 22 chronic wounds, atiwih1
were venous ulcers, seven pressure ulcers, twaticablcers, and two post-trauma injuries, foundtth
necrotic tissue was present in 14 (8.2%) duringugsassessment 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 d@dditregarding pain felt by people with chronic walg, all of
them reported improvement, even though its levelvea assessed by this study. “

The applications, citing Eastern European studissiieen reviewed by Asavdvalhe applications can be
summarised as follows, together with indicationlhaf 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 surdiseases®, wounds'® and burns*” #*° In Cuba a better
success was achieved by mixing honey, propoligiayrde oil

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

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

Hartiwich et al. tested propolis treatments ongrasi operated for goitre, patients with wounds@odrations
difficult to heal and patients with non-specificta inflammation. They also tested the effectis=nef

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

In another study, the effect of Brazilian propaslisn cream was compared with that of silver suliadne
(SSD) in the treatment of minor burns (superfisidond degree) in the ambulatory care setting {hess20%
total body surface area burned). The study wasuiad at a burn clinic in Brazil. Patients were éthd to
the study only if their initial presentation forroucare was within 48 hours post-injury and if tétal wounds
of similar depth and quality were present. Patidiais$ propolis skin cream applied to one wound &id S
applied to the other selected wound on initial enéation and underwent debridement and dressiraygyehthe
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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&S3B 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, wouneisted 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 propoltd. Antimicrobial Brazilian
propolis (EPP-AF) containing Biocellulose Membraigea promising biomaterial for skin wound heatfhg

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 inbitt

Propolis gels for application on wounds or burngehiaeen recently developpgéd

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, pyodermaibphyton 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, 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 beerewed by Asavova Most successful is the treatment of the
inflammation of the vagina and of the female gértaa, where 8 successful studies were citedtHi®or

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

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 lesiond® ***and also against genital herpés?" **3 Egyptian propolis was successfully used against
different types of wart¥*°

According to Potschinkova propolis-beeswax warnplagters can be used for the treatment of
arthritis and arthrosis and against sprains, playgiuries, 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 Zakdffand Teterev (1998¥

Teterev describes several preparations for vetgaimase: 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.
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Uses of propolis in veterinary medicine
90, 155, 200, 205, 332
332

Mastitis: application of propolis linement

Gynecological diseases: application of propolisibes

Feeding of weak pigs, prophylactics of gastroneibgical 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 duckeding 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

332
339
339

339

Agriculture
This use has been reviewed by Tet&feintake 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 mif&gllowing
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 onighs

% against potato virus&s

+« to inhibit the growth ofA. ochraceusNRRL 3174 as well as biosynthesis of ochratoxiR&s cheese
ripening**
as a natural antioxidant for conservation of pitstand butte?™ ***and medt* '
against soy-bean and sunflower wild diseZées
inhibitory effect on germination and cell divisiamthe root tips of wheat seedlirigs
as potential pre- and post-harvest fungicide ircado storage®
better feeding of bulls than conventional additives
enhancing the ruminal degradability217
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PROPOLIS PREPARATIONS
The application forms shown in this section arepéethafter Ludyanski®Pochinkova®, Tichonov et
al®*3and 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 propolisgmarations (poplar propolis) He compared the etitra 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 %netladter 144 hours. About 90-95 % of the maximal
extraction was achieved already after 72 hoursalkl@ compared also the dependence of the extrazfficacy
on the size of the propolis particles, best eximacivas found with 0.5 - 1 mm patrticles. Tichon@wveloped a
fractional-differential extraction method with latefficacy than the traditional maceration methidee
extracted propolis is called Phenolic Hydropholneparation (PHP). The aim was to produce a watebko
PHP containing a maximal concentration of the phermative ingredients, using detergents. For fhapose
he uses Polysobate 20, 40, 60 and 80 (Tween 2alysgpbate surfactants whose stability and noictty
allows it to be used as detergents and emulsifieesnumber of domestic, scientific and pharmagicka
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 solubilisatiorhwlifferent non toxic, synthetic non-ionic surfatts He
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chose ethylene oxide / propylene oxide copolymgrye surfactants with a MW of 5500. Tichonov deteraci
the bioavailabilty and the toxicity of water solatHP. Based on his studies different propolis gnagjons are
marketed in the Ukraifi&.

A topical formulation of Brazilian propolis was dggped, containing Polowax as a stabilizer agaivst
damag&™.

Raw whole propolis

The simplest application of is to grind frozen prtigpto powder with the help of a mill. Simple ceéf mill does
the job. The propolis powder can be mixed to hdoey or drinks for intake, can be used as a stéwter
solutions or can be used for the production of pligpills. Large pieces of propolis can be chewad,it
should be consumed in small quantities. Powdeibeamade into capsules or mixed with A special fofmaw
propolis, the so called water soluble whole prapbhs been developed by Glenn Pesyw.glennperry.com

Tinctures

Tinctures are prepared in ethanol, glycol and dhiveThe 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 bardissolve®". Glycol tinctures are highly antioxidant and
can be used in skin protectigh

Total amount of phenolic compounds in extracts magmlyethylene glycol 400 (PEG) and water mixtare
in PEG, olive oil and water mixture at 70 °C wasparable to that of ethanolic extract. Predomiryantl
identified compounds were phenolic acids, whichtidbuate ca. 40 % of total radical scavenging atfivi
Investigated nonethanolic extracts inhibited theagh and reproduction of all tested microrganisms.
Antimicrobial activity of some extracts was equakgceeded the antimicrobial effect of ethanolitat.
Extracts made in pure water or oil only at roomgenature, contained more than 5 - 10-fold lower @amof
phenolic compounds, and demonstrated no antimaraltivity. **°

Ethanol tinctures

Tinctures are prepared in ethanol, glycol and dhiveThe latter two ones are better for skin andnetic
applications. Ethanol is the best solvent for esting the bioactive substances (balsam). Propyeongktan
dissolve less propolis, 20 g per 100 ml glycol bardissolve®". 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 preetpropolis
is generally macerated (extraction in the solvethout stirring) with occasional shaking. Otherrextion
methods as Soxlett, ultrasound or microwave oedfitial extraction are bett€*** but need specific
equipment and cannot be used under home condiBOAB0 % aqueous ethanol solutions have a higher
biological activity than tinctures, prepared witloma or less watéf 2** 21 |n practice many different propolis
maceration procedures are given, the maceratianlimmg sometimes as long as one year. The mawerati
time for best extraction of bioactive materials elegls on different factors: e.g. on the extractioe
extraction method, on the solvent composition,tangropolis concentration and on the size of tpglis
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 coworkeéfdwho developed a semi-
industrial method of differential extraction fortapal and reproducible extraction of propolis. THeynd that
optimum extraction of phenolics is when fine priigpparticles (size 0.5-1 mm) are extracted using®
ethanol. These particles which already after 3 dgysnum extraction of phenolics is achieved 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 extrastiaf 10
and 30 day$. In another study on extraction of Baccharis plisgminimum of 5 days was suggestéd
Salonen found that a maceration time of 2 montHamgh propolis will further improve extraction laypout
5-10 %, but it was not tested if this effect wampgicant®®
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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@i®mdicates how much raw was originally
macerated with propolis. Until 50 % ethanol tinatgrare 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 auggsive 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 higha@pgical activity than tinctures, prepared with
more or less watéf® ** 2°170 % 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)

« Store vessel in the dark for two weeks, shakingsionally (the longer the extraction time, the dgezdhe
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 propyleneaglfhe maximum being 10 g/100 ml, for 2-4 weeks]
then filtered®® ?®2 Higher propolis concentration can be achieveé\mporation of ethanol tinctures and
replacing ethanol by glycol. 30 % propolis solutigas used in wound and burn treatm&niEhis 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:@opolis 30 g, olive oil 70 ml, ethanol 96% 80 *°®

Propolis water extracts

Whole dry water soluble propolis

A patent described by SosnowSkibased on the extraction of poplar propolis

“The following examples are set forth in order tbyfdescribe the method for extracting and purifyjropolis
as well as the resulting dry propolis powder argduses. About 500 grams of clean raw propolis viesesol 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 powdeswbtained”.
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Another method patented by Hajime (1999) uses etibraof Brazilian propolis under conditions of pH
adjustment, the method is availabigine, **

Water extract after Ludyanskf?
+ 300 ml of water is poured in a pan over 30 g prapalut 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
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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. Keemidark place.

For extraction methods like this one and othergrevtthe final product is a paste or powder, thiaini
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, long&traction 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 attiant
properties of the propolis extract from concentiathanol or diluted ethanol are the same.

Propolis can be macerated with water by stirrirtggZ100 mi

Extraction at 38C with water with a subsequent nanofilter filtratiead to a good extraction of Baccharis
propolig®® A minimum of 5 days and a adjustment at pH 8.0 suggested for optimum water extraction
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 witltold mill. Mix propolis powder with lactose, elg 1 and
press into pills.

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

Krell'®* describes a preparation of a propolis paste basé¢le evaporation of an ethanol extract. Thisepeah
be used itself or added to different types of utte

Mixtures, emulsions, concentrates, creams, ointmest

Ethanol-water mixtures
+ Mix 1 part 30 % propolis ethanol tincture with H) tr 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 stagy and for compress.

Ethanol-oil emulsion:
<+ Mix 1 part 30 % prop ethanol tincture with 1 or arfs of glycerol or edible oil.
Store in the dark. This emulsion has an indefiglitelf 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 anddine as an emulgator. In practice 1,2 and 5 % miap
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 attaingdgn
add vaseline and mix well.
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For the basis of the cream vaseline and lanolinprisportions 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°6)and add propolis extract

+ while stirring, warm to boiling to evaporate ethano
While still warm sieve cream, containing 3 or 6 egmlis and pack it in a dark cream box, tightlpsbd.

Propolis paste

Place propolis in freezer, cut it into small pie@@sl ground it to a fine powder. Mix it in a vesadth 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@&gis). 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.

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, antifuragati-viral anti-acne, anti-inflamatory,
antioxidant effects, epithelial, micro-circulatiand topical anaesthetic effects. Low toxicity anddjskin
compatablity have been demonstrated, despiteskédat allergic reactions. For skin lotions andaens for
cosmetic use 1-2 % propolis seems to be the apeoamourtt’. 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 comrfonThe skin lesion applications of propolis haverbeeviewed by
Barbosa et

Propolis can be used in skin and mouth cosmeticsrfamuth 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
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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 caffe¥te

In a 2010 contact dermatitis test in the UK witl28&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
propoli§™® Thus it seems that people that regular contatt paplar propolis seems to have a skin allergising
effect. In another study 4.1 % of 605 dermatilisrgic patients were allergic to propdfts

Walgrave reviewed different contact dermatitis staéind concludes that 1.2 to 6.6 % of the patients
undergoing patch testing are sensitive to propflis

Individual cases of people allergic to ingestedoptis (mouthwash, toothpaste) have been descrfb&d 1%

Special hypoallergic propolis preparations haventmveloped for skin and wound applicatighsg™

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 bpehlished?® **>

On the other effect propolis ingestions has beemwato have an anti-allergenic effects, due tofteneonoids®
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 1924/200@lifferent health claims can be made. Accordmthe 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 &aely product.
* Honey-propolis mixtures: two years after packinghaf product.
» Raw propolis can be stored frozen for several ygaas air-tight container.

Application forms
Tinctures

The most widely used form as 10 or 20 % tinctunesl 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
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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. Chitdrkalf
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 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 propolis) 8 pills per day are recommended, in total 3@0ofn
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. liegtion of propolis products is without problems.

LEGAL STATUS OF PROPOLIS: FOOD SUPLEMENT OR MEDICIN E?

In most countries of the world the propolis usaasregulated. In some countries, e.g. AustrianéeaSpain,
Japan, Taiwan, Korea, USA and Brasil propolis isstered as food supplement, together as the beleiqis
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 problenatt should
be rather considered a food supplement with funatiproperties.

The health enhancing properties of propolis have atuin 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.

References

1. ABDEL, S; SAMIHA, M M (2000) Effect of the adtibn of propolis extract as natural antioxidanttbe keeping
quality of biscuit during storag&gyptian Journal of Agricultural Resear@® (4): 1659-1671.

2. ABO-SALEM, O M; EL EDEL, R H; HARISA, G E |; EHALAWANY, N; GHONAIM, M M (2009)
Experimental Diabetic Nephropathy Can be Prevebjelropolis: Effect on Metabolic Disturbances and
Renal Oxidative ParameteRakistan Journal of Pharmaceutical Scien2@5?2): 205-210.

3. AHN, J C; BISWAS, R; CHUNG, P S (2013) Synstigi effect of radachlorin mediated photodynamearaipy on
propolis induced apoptosis in AMC-HN-4 cell linda easpase dependent pathwRlyotodiagnosis and
Photodynamic TherapiO (3): 236-243.

4. AHN, M R; KUNIMASA, K; KUMAZAWA, S; NAKAYAMA, T; KAJI, K; UTO, Y; HORI, H; NAGASAWA,
H; OHTA, T (2009) Correlation between antiangiogesttivity and antioxidant activity of various
components from propoli§olecular Nutrition & Food Research3 (5): 643-651.

5. AHN, M R; KUNIMASA, K; OHTA, T; KUMAZAWA, S; KAMIHIRA, M; KAJI, K; UTO, Y; HORI, H;
NAGASAWA, H; NAKAYAMA, T (2007) Suppression of tunteinduced angiogenesis by Brazilian
propolis: Major component artepillin C inhibitsvitro tube formation and endothelial cell prolifécea.
Cancer Letter252 (2): 235-243.

6. AIT MOUSE, H; TILAOUI, M; JAAFARI, A; AIT MBAREK, L; ABOUFATIMA, R; CHAIT, A; ZYAD, A
(2012) Evaluation of the in vitro and in vivo amtitcer properties of Moroccan propolis extraRmvista
Brasileira de Farmacognosia-Brazilian Journal of&macognosy? (3): 558-567.

7. ALDAY-PROVENCIO S; DIAZ G; RASCON L; QUINTERQ; ALDAY E; ROBLES-ZEPEDA R; GARIBAY-
ESCOBAR A; ASTIAZARAN H; HERNANDEZ J; VELAZQUEZ C2015) Sonoran Propolis and
Some of its Chemical Constituents Inhibit in viGoowth of Giardia lamblia TrophozoiteBlanta Med
DOl http://dx.doi.org/10.1055/s-0035-1545982

Bee Product Sciencejww.bee-hexagon.net2017 23




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

ALI, F H; KASSEM, G M; ATTA-ALLA, O A (2010) IPopolis as a natural decontaminant and antioxidant
fresh oriental sausag€eterinaria Italiana46 (2): 167-172.

ALI, Z H; DAHMOUSH, H M (2012) Propolis versiZaktarin (R) in mucosal wound healirigfe Science
Journal-Acta Zhengzhou University Overseas EdifidR): 624-636.

ALMEIDA, E C D; MENEZES, H (2002) Anti-inflamatory activity of propolis extracts: a review
2104.Journal of Venomous Animals and Toxins includingpical Disease$ (2): 191-212.

ALYANE, M; BENGUEDOUAR, L; KEBSA, W; BOUSSENNE, H N; ROUIBAH, H; LAHOUEL, M (2008)
Cardioprotective effects and mechanism of actiopayphenols extracted from propolis against
doxorubicin toxicity.Pakistan Journal of Pharmaceutical Scien2és(3): 201-209.

AMARAL, R C; GOMES, R C; ROCHA DOS SANTOS, M, ABREU S.L.R..; SANTOS V.R. (2006)
Periodontitis treatment with brasilian green priggkl.Pharmacologyonlin®: 336-341.

ANG, E S M; PAVLOS, N J; CHAI, L Y; Ql, M; CENG, T S; STEER, J H; JOYCE, D A; ZHENG, M H; XU, J
K (2009) Caffeic Acid Phenethyl Ester, an Activengimnent of Honeybee Propolis Attenuates
Osteoclastogenesis and Bone Resorption Via ther8sgipn of RANKL-Induced NF-kappa B and
NFAT Activity. Journal of Cellular Physiolog221 (3): 642-649.

AOI, W; HOSOGI, S; NIISATO, N; YOKOYAMA, N; AYATA, H; MIYAZAKI, H; KUSUZAKI, K;
FUKUDA, T; FUKUI, M; NAKAMURA, N; MARUNAKA, Y (2013) Improvement of insulin
resistance, blood pressure and interstitial pHayedevelopmental stage of insulin resistance liEDOF
rats by intake of propolis extracBiochemical and Biophysical Research Communicaé@2s 650-
653.

ASAFOVA, N; ORLOV, B; KOZIN, R (2001physiologically active bee products (in Russiaf)A.Nikolaev
Nijnij Novgorod; 360 pp

ASLAN, A; TEMIZ, M; ATIK, E; POLAT, G; SAHINLER, N; BESIRQV, E; ABAN, N; PARSAK, C K (2007)
Effectiveness of mesalamine and propolis in expenital colitis
80. Advances in Thera@4 (5): 1085-1097.

ATUNGULU, G; MIURA, M; ATUNGULU, E; SATOU, Y;SUZUKI, K (2007) Activity of gaseous phase steam
distilled propolis extracts on peroxidation and togsis of rice lipidsJ Food EngirB0: 850-858.

BADBAN, L E AL (2015) rotective Effects of W& Extract of Propolis on Dopaminergic NeuronsgiBr
Derived Neurotrophic Factor and Stress Oxidativetéta in the Rat Model of Parkinson's Disease.
Journal of Pharmacolog$1: 300-308.

BALATA, G; EL NAHAS, H M; RADWAN, S (2014) Fipolis organogel as a novel topical delivery system
treating woundsDrug Delivery21 (1): 55-61.

BANKOVA, V (2005) Recent trends and importdetelopments in propolis researElwidence-based
complementary and alternative medicth€l): 29-32.

BANKOVA, V (2009) Chemical diversity of profimakes it a valuable source of new biologicaltyive
compoundsJAASL: 23-28.

BANKOVA, V; CHRISTOV, R; KUJUMGIEV, A; MARCUCI, M C; POPOV, S (1995) Chemical composition
and antibacterial activity of Brazilian propolis
857.Zeitschrift fur Naturforschung.Section C, Bioscies®0 (3/4): 167-172.

BANKOVA, V; MARCUCCI, M C; SIMOVA, S; NIKOLOW, N; KUJUMGIEV, A; POPOV, S (1996)
Antibacterial diterpenic acids from Brazilian prdigoZ.Naturforsch.[C.]51 (5-6): 277-280.

BANKOVA, V; POPOVA, M; TRUSHEVA, B (2007) Pté origin of propolis: Latest developments and
importance for research and medicinal usévlarghitas, L A; Dezmirean, D (ed&picultura - De la
stiinta la agribusiness si apiterapieditura Academic Pres; Cluj Napoca; pp 40-46.

BANKOVA, V S; CHRISTOV, R; POPOV, S; MARCUCY C; TSVETKOVA, |; KUJUMGIEV, A (1999)
Antibacterial activity of essential oils from Bréan propolis.Fitoterapia70 (2): 190-193.

Bee Product Sciencejww.bee-hexagon.net2017 24




26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

BANKOVA, V S; CHRISTOV, R; POPQV, S; PUREB; BOCARI, G (1994) Volatile constituents of promoli
Zeitschrift fur Naturforschung9 c (1-2): 6-10.

BANKOVA, V S; DE CASTRO, S L; MARCUCCI, M 000) Propolis: recent advances in chemistry aadtpl
origin. Apidologie31 (1): 3-15.

BANKOVA, V S; MAREKOV, N (1984) Propolis: cgmesition and standardisatidrarmacija34 (2): 8-18.

BANSKOTA, A H; TEZUKA, Y; ADNYANA, | K; ISHII, E; MIDORIKAWA, K; MATSUSHIGE, K;
KADOTA, S (2001) Hepatoprotective and ahkelicobacter pyloriactivities of constituents from
Brazilian propolisPhytomedicine (1): 16-23.

BANSKOTA, A H; TEZUKA, Y; ADNYANA, | K; MIDORIKAWA, K; MATSUSHIGE, K; MESSAGE, D;
HUERTAS, A A G; KADOTA, S (2000) Cytotoxic, hepatapective and free radical scavenging effects
of propolis from Brazil, Peru, the Netherlands &tdna.Journal of Ethnopharmacologi2 (1-2): 239-
246.

BANSKOTA, A H; TEZUKA, Y; KADOTA, S (2001) Reent progress in pharmacological research of piepol
Phytotherapy Researdb (7): 561-571.

BARBOSA, AP M; GREGIO, AMT; LIMA, AA S; BAS, M O; PEREIRA, A C P; MARQUES, F R (2003)
Effect of propolis in buccal ulcers of rafmurnal of Dental Resear@®: 187.

BARBOSA, M H; ZUFFI, F B; MARUXO, H B; JORGE,L R (2009) Therapeutic properties of propolis fo
treatment of skin lesiongcta Paulista de Enfermage22 (3): 318-322.

BARUD, H D S; DE ARAUJO JUNIOR, A M; SASKA, MESTIERI, L B; DUARTE BONINI CAMPOS, J A;
DE FREITAS, R M; FERREIRA, N U; NASCIMENTO, A P; MHUEL, F G; LIMA LEITE VAZ, M M
D O; BARIZON, E A; MARQUELE-OLIVEIRA, F; MINARELLI GASPAR, A M; LIMA RIBEIRO, S
J; BERRETTA, A A (2013) Antimicrobial Brazilian Ppolis (EPP-AF) Containing Biocellulose
Membranes as Promising Biomaterial for Skin Wourlihg.Evidence-based complementary and
alternative medicine

BASIM, E; BASIM, H; OZCAN, M (2006) Antibactial activities of Turkish pollen and propolis extts against
plant bacterial pathogen¥ournal of Food Engineering7 (4): 992-996.

BAYKARA, M; SILICI, S; OZCELIK, M; GULER, OERDOGAN, N; BILGEN M (2015) In vivo
nephroprotective efficacy of propolis against castiinduced nephropathpiagn Interv RadioR1: 317-
321.

BENKOVIC, V; KNEZEVIC, A H; BROZOVIC, G; KNEEVIC, F; DIKIC, D; BEVANDA, M; BASIC, |;
ORSOLIC, N (2007) Enhanced antitumor activity afidtecan combined with propolis and its
polyphenolic compounds on Ehrlich ascites tumanice.Biomedicine & PharmacotherafBi (5): 292-
297.

BENKOVIC, V; KNEZEVIC, A H; ORSOLIC, N; BASICI; RAMIC, S; VICULIN, T; KNEZEVIC, F;
KOPJAR, N (2009) Evaluation of Radioprotective Effeof Propolis and its Flavonoid Constituents: In
Vitro Study on Human White Blood CellBhytotherapy Researd8 (8): 1159-1168.

BENKOVIC, V; KOPJAR, N; KNEZEVIC, A H; DIKICD; BASIC, I; RAMIC, S; VICULIN, T; KNEZEVIC, F;
ORSOLIC, N (2008) Evaluation of radioprotectiveeetis of propolis and quercetin on human white
blood cells in vitroBiological & Pharmaceutical Bulleti®1 (9): 1778-1785.

BERRETTA, A A; DE CASTRO, P A; CAVALHEIRO, N; FORTES, V S; BOM, V P; NASCIMENTO, A P;
MARQUELE-OLIVEIRA, F; PEDRAZZI, V; RAMALHO, L N Z;GOLDMAN, G H (2013) Evaluation
of Mucoadhesive Gels with Propolis (EPP-AF) in Bnézal Treatment of Candidiasis Vulvovaginal
Infection.Evidence-based complementary and alternative mealici

BERRETTA, A A; NASCIMENTO, A P; PIRES BUENG@®,C; LIMA LEITE VAZ, M M D O; MARCHETTI, J
M (2012) Propolis Standardized Extract (EPP-AF (BJ) Innovative Chemically and Biologically
Reproducible Pharmaceutical Compound for Treatiraulds.International Journal of Biological
Sciences (4): 512-521.

Bee Product Sciencejww.bee-hexagon.net2017 25




42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

BOGDANOV, S (2006) Contaminants of bee prdslugpidologie38 (1): 1-18.

BOISARD, S; LE RAY, A M; GATTO, J; AUMOND, NC; BLANCHARD, P; DERBRE, S; FLURIN, C;
RICHOMME, P (2014) Chemical Composition, Antioxidamd Anti-AGEs Activities of a French
Poplar Type Propolislournal of agricultural and food chemisté2 (6): 1344-1351.

BOLFA, P; VIDRIGHINESCU, R; PETRUTA, A; DEZNREAN, D; STAN, L; VLASE, L; DAMIAN, G;
CATOI, C; FILIP, A; CLICHICI, S (2013) Photoprotee¢ effects of Romanian propolis on skin of mice
exposed to UVB irradiatiorzood and Chemical Toxicolo@2: 329-342.

BOLOURI, A; PAKFETRAT, A; ARGHAVAN TONKABONILA; ALEDAVOOD, S; NAJAFI, M;
DELAVARIAN, Z; SHAKERI, M; MOHTASHAMI A (2015) Preenting and Therapeutic Effect of
Propolis in Radiotherapy Induced Mucositis of Haad Neck Cancers: A Triple-Blind, Randomized,
Placebo-Controlled Trialran J Cancer Prev.doi: 10.17795/ijcp-4019.

BONVEHI, J S; GUTIERREZ, A L (2011) AntioxidaActivity and Total Phenolics of Propolis frometBasque
Country (Northeastern SpaidOURNAL OF THE AMERICAN OIL CHEMISTS SOCIBBY(9): 1387-
1395.

BORCIC, I; RADONIC, A; GRZUNOV, K (1996) Corafison of the volatile constituents of propolistgatd in
different regions of Croati&lavour and Fragrance Journdll (5): 311-313.

BORRELLI, F; MAFFIA, P; PINTO, L; IANARO, ARUSSO, A; CAPASSO, F; IALENTI, A (2002)
Phytochemical compounds involved in the anti-inflaatory effect of propolis extract
2127 Fitoterapia73 (Supplement 1): S53-S63.

BRAETTER, C; TREGEL, M; LIEBENTAL, C; VOLK, H1999) Prophylaktische Wirkungen von Propolis zur
Immunstimulation: Eine klinische PilotstudiResearch in complementary mediche€56-260.

BRAILO, V; BORAS, V; ALAJBEG, I; VIDOVIC, JZ006) Delayed contact sensitivity on the lips aral o
mucosa due to propolis-case repbfed Oral Patol Oral Cir Bucalll: 303-304.

BRIDI, R; MONTENEGRO, G; NUNEZ-QUIJADA, G; GRDANO, A; MORAN-ROMERO, M; JARA-
PEZOA, |; SPEISKY, H; ATALA, E; LOPEZ-ALARCON C (2®) International Regulations of
Propolis Quality: Required Assays do not Necess&idflect their Polyphenolic-Related In Vitro
Activities. Journal of Food Scienagoi: 10.1111/1750-3841.12881

BUFALO, M; FIGUEIREDO, A S; DE SOUSA, J P BANDEIAS, J M G; BASTOS, JK; SFORCIN, JM
(2009) Anti-poliovirus activity of Baccharis draaunifolia and propolis by cell viability determiniah
and real-time PCRIOURNAL OF APPLIED MICROBIOLOGM7 (5): 1669-1680.

BURDOCK, G A (1998) Review of the biologigabperties and toxicity of bee propolis (Propoli)od and
Chemical Toxicolog6 (4): 347-363.

BUTNARIU, M V; GIUCHICI, C V (2011) The usd eome nanoemulsions based on aqueous propolis and
lycopene extract in the skin's protective mechasiagainst UVA radiationlournal of
Nanobiotechnolog$

CAPISTRANO, H M; DE ASSIS, E M; LEAL, R M; ALAREZ-LEITE, M E; BRENER, S; ALVES
FERREIRA BASTOS, E M (2013) Brazilian Green Propdliompared to Miconazole Gel in the
Treatment of Candida-Associated Denture Stomaltiglence-based complementary and alternative
medicine

CAPUCHO, C; SETTE, R; PREDES, F D S; MONTEIR® C; PIGOSO, A A; BARBIERI, R; HEIDI
DOLDER, M A; SEVERI-AGUIAR, G D (2012) Green Braiah propolis effects on sperm count and
epididymis morphology and oxidative streBeod and Chemical Toxicolod0 (11): 3956-3962.

CARDILE, V; PANICO, A; GENTILE, B; BORRELLIF; RUSSO, A (2003) Effect of propolis on human

cartilage and chondrocytdsfe sciences.Pt.2: Biochemistry, general and mdbrdhiology 73 (8):
1027-1035.

Bee Product Sciencejww.bee-hexagon.net2017 26




58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

CHANG, R; PILO-VELOSO, D; MORAIS, S A L; NASMENTO, E A (2008) Analysis of a Brazilian green
propolis from Baccharis dracunculifolia by HPLC-AP@S and GC-MSRevista Brasileira de
Farmacognosia-Brazilian Journal of Pharmacogndsy(4): 549-556.

CHEN, C N; HSIAO, C J; LEE, S S; GUH, J H; BNG, P C; HUANG, C C; HUANG, W J (2012) Chemical
modification and anticancer effect of prenylated/éinones from Taiwanese propoh&tural Product
Researci26 (2): 116-124.

CHEN, J; LONG, Y; HAN, M; WANG, T; CHEN, Q; ANG, R (2008) Water-soluble derivative of propolis
mitigates scopolamine-induced learning and memmopairment in mice
89.Pharmacology Biochemistry and Behavady (3): 441-446.

CHEN, J E A (2008) Water-soluble derivati¥empolis mitigates scopolamine-induced learning ememory
impairment in micePharmacology Biochemistry and Behavad): 441-446.

CHEN, T G; LEE, J J; LIN, K H; SHEN, C H; CHIDOD S; SHEU, J R (2007) Antiplatelet activity affteic acid
phenethyl ester is mediated through a cyclic GMpeddent pathway in human platelét$inese
Journal of Physiolog$0 (3): 121-126.

CHEN, Y J; HUANG, A C; CHANG, H H; LIAO, H RIIANG, C M; LAI, L Y; CHAN, JT; CHEN, Y Y;
CHIANG, J (2009) Caffeic Acid Phenethyl Ester, antidxidant from Propolis, Protects Peripheral
Blood Mononuclear Cells of Competitive Cyclists mga Hyperthermal Stresdournal of Food Science
74 (6): H162-H167.

CHICHKOV, O; ZINOVIEV, E (2011) Clinical evaation of the preparation Propolis Geliant for tteatment of
burns and non healing wounds and necrosis (in BRiijssi
http://www.peterkaliniak.com/catalogue/articlestiraotologyarticles/burnsheliant/

CHIKARAISHI, Y; IZUTA, H; SHIMAZAWA, M; MISHIMA, S; HARA, H (2010) Angiostatic effects of
Brazilian green propolis and its chemical constiteeMol.Nutr.Food Res54: 566-575.

CHIRUMBOLO, S (2011) Propolis as anti-inflamtory and anti-allergic compounds: Which role favénoids?
International immunopharmacologyl (9): 1386-1387.

CHOPRA, S; PILLAI, K K; HUSAIN, S Z; GIRI, X (1995) Propolis protects against doxorubicin-iceid
myocardiopathy in rat&xperimental and Molecular Patholo@g (3): 190-198.

CHRISTOV, R; BANKOVA, V S; TSVETKOVA, |; KUIMGIEV, A; DELGADO TEJERA, A (1999)
Antibacterial furofuran lignans from Canary Islanmepolis.Fitoterapia70 (1): 89-92.

CICALA, C; MORELLO, S; IORIO, C; CAPASSO, BORRELLI, F; MASCOLO, N (2003) Vascular effects of
caffeic acid phenethyl ester (CAPE) on isolatedhatacic aortalife sciences.Pt.2: Biochemistry,
general and molecular biologg3 (1): 73-80.

CLAUS, R; KINSCHERF, R; GEHRKE, C; BONATERRS, BASNET, P; METZ, J; DEIGNER, H P (2000)
Antiapoptotic effects of propolis extract and prope human macrophages exposed to minimally
modified low density lipoproteirArzneimittel-Forschung / Drug Researsh (4): 373-379.

COLE, N; SOU, P W; NGO, A; TSANG, K H; SEVERD, J A J; ARUN, S J; DUKE, C C; REEVE, V E (2010)
Topical 'Sydney' Propolis Protects against UV-Rtalialnduced Inflammation, Lipid Peroxidation and
Immune Suppression in Mouse SkKinternational Archives of Allergy and Immunolotfy2 (2): 87-97.

CRANE, E (1999) History of other productsnfr beesThe world history of beekeeping and honey hunting,
Gerald Duckworth & Co Ltd; London; pp 545-553.

CRANE, E (1999 he world history of beekeeping and honey huntBerald Duckworth & Co Ltd.ondon
CUI, K; LU, W; ZHU, L; SHEN, X; HUANG, J (2@®) Caffeic acid phenethyl ester (CAPE), an activeyponent

of propolis, inhibits Helicobacter pylori peptidefdrmylase activityBiochemical and Biophysical
Research CommunicatioA85 (2): 289-294.

Bee Product Sciencejww.bee-hexagon.net2017 27




75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

CUNHA, | B D; RODRIGUES, M L T; MEURER, E GBANKOVA, V S; MARCUCCI, M C; EBERLIN, M N;
SAWAYA, A C H F (2006) Effect of the maceration #non chemical composition of extracts of
Brazilian propolisJournal of Apicultural Researckb (3): 137-144.

CUNHA, I B S; SAWAYA, A C HF; CAETANO, F MSHIMIZU, M T; MARCUCCI, M C; DREZZA, F T;
POVIA, G S; CARVALHO, P D (2004) Factors that inflace the yield and composition of Brazilian
propolis extractsJournal of the Brazilian Chemical Society (6): 964-970.

CVEK, J; MEDIC-SARIC, M; VITALI, D; MORNAR, AVEDRINA-DRAGOJEVIC, I; SMIT, Z; TOMIC, S
(2008) The content of essential and toxic elemien@roatian propolis samples and their tinctudeApic
Res47: 35-45.

DALEPRANE, J; SCHMID; DEHNE, N; RUDNICKI, MMENRAD, H; GEIS, T; IKEGAKI, M; ONG, T;
BRUNE, B; ABDALLA, D (2012) Suppression of Hypoxladucible Factor-1a Contributes to the
Antiangiogenic Activityof Red Propolis PolyphenailsHuman Endothelial Celld.Nutrition 142: 441-
447,

DALEPRANE, J B; ABDALLA, D S (2013) EmergiriRples of Propolis: Antioxidant, Cardioprotectivada
Antiangiogenic ActionsEvidence-based complementary and alternative nreglici

DALEPRANE, J B; FREITAS, V D S; PACHECO, AURNICKI, M; FAINE, L A; DOERR, F A; IKEGAKI,
M; ANTONIO SALAZAR, L; ONG, T P; PARRA ABDALLA, D S(2012)Anti-atherogenic and anti-
angiogenic activities of polyphenols from propolisIOURNAL OF NUTRITIONAL BIOCHEMISTRY
23 (6): 557-566.

DAVID, E B; DE CARVALHO, T B; BONI DE OLIVEIRA, C M; CORADI, S T; SFORCIN, J M;
GUIMARAES, S (2012) Characterisation of proteasévdy in extracellular products secreted by
Giardia duodenalis trophozoites treated with prigpblatural Product Researc?6 (4): 370-374.

DE ALBUQUERQUE, I L; ALVES, L A; LEMOS, T L GDORNELES, C A; DE MORAIS, M O (2008)
Constituents of the essential oil of Brazilian grg@eopolis from BrazilJournal of Essential Oil
Researci20 (5): 414-415.

DE BARROS, M P; LEMOS, M; MAISTRO, E L; LEITB F; SOUSA, J P B; BASTOS, J K; DE ANDRADE,
S F (2008) Evaluation of antiulcer activity of thiain phenolic acids found in Brazilian Green Prégol
Journal of Ethnopharmacology20 (3): 372-377.

DE BARROS, M P; SOUSA, J P B; BASTOS, J K; BEDRADE, S F (2007) Effect of Brazilian green podig
on experimental gastric ulcers in ratsurnal of Ethnopharmacology10 (3): 567-571.

DE CASTRO, S L; HIGASHI, K O (1995) Effect different formulations of propolis on mice infedteith
Trypanosoma cruzilournal of Ethnopharmacologi6 (1): 55-58.

DEMESTRE M; MESSERLI S; CELLI N.; SHAHHOSSIN; , K L; MAUTNER V; MARUTA H. (2009)
CAPE (caffeic acid phenethyl ester)-based propoiisact (Bio 30) suppresses the growth of human
neurofibromatosis (NF) tumor xenografts in miedytotherapy Re&3: 226-230.

DIAZ-CARBALLO, D; MALAK, S; BARDENHEUER, W; REISTUEHLER, M; REUSCH, H P (2008) The
contribution of plukenetione A to the anti-tumoaativity of Cuban propolisBioorganic & Medicinal
Chemistryl6 (22): 9635-9643.

DU TOIT, K; BUTHELEZI, S; BODENSTEIN, J (20p@nti-inflammatory and antibacterial profiles aflected
compounds found in South African propol&outh African Journal of Sciend€5 (11-12): 470-472.

DUBTSOVA, E A; LAZEBNIC, L B; KAS'YANENKO, VI; KOMISSARENKO, | A (2009) Eradication of H.
pylori may be with 30% Water Extract of Propolielicobacterl4 (4): 405.

DUDKO, P; KURPISZ, M (1996) Eradication obslinical mastitis. Part Il. Efficacy of dry cowdtapy and use

of propolis
993.Medycyna weterynaryjna2 (7): 462-466.

Bee Product Sciencejww.bee-hexagon.net2017 28




91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

DURAN, G; DURAN, N; CULHA, G; OZCAN, B; OZTAH; OZER, B (2008) In vitro antileishmanial actiyvi
of Adana propolis samples on Leishmania tropigarediminary studyParasitology Research02 (6):
1217-1225.

EL-SHARKAWY, H M; ANEES, M M; VAN DYKE, T E 2016) Propolis Improves Periodontal Status and
Glycemic Control in Patients With Type 2 DiabetesllMus and Chronic Periodontitis: A Randomized
Clinical Trial. Journal of Periodontolog$7: 1418-1426.

EL-TAHIR, K E H; EL-SARAG, M S A; AGEEL, A M1996) The pharmacology of honey bee products: 1.
Actions of propolis on rat arterial blood pressuespiratory systems and some smooth musSkasdi
Pharmaceutical Journad (3/4): 157-164.

ELWAKKAD, A S E; ELSHAMY, K A | E; SIBAII, H(2008) Fish liver oil and propolis as protectiveéunal
products against the effect of the anti-epilepticgdvalproate on immunological markers of bone
formation in rats
45, Epilepsy ResearcBO (1): 47-56.

ERDEMLI, H; AKYOL, S; ARMUTCU, F; AKYOL O (2@5) Antiviral properties of caffeic acid phenetlegiter
and its potential applicatiod.Intercult Ethnopharmacdoi: 10.5455/jice.20151012013034

EUROPEAN PARLIAMENT AND COUNCIL (2007) REGULHON (EC) No 1924/2006 OF THE
EUROPEAN PARLIAMENT AND OF THE COUNCIL of 20 Decerab2006 on nutrition and health
claims made on food®fficial Journal of the European Unidn404: L 12-3-L 12/17.

FAHMY, F G; OMAR, M O M (1988) Effect of profis extracts on certain potato virusEsurth International
Congress on Agriculture in Tropical Climates, Caikgypt 6-10.

FAHMY, F G; OMAR, M O M (1989) Potential usépropolis to control white rot disease of oniéssiut
Journal of Agricultural Science®0 (1): 265-275.

FALCAO, S I; VALE, N; COS, P; GOMES, P; FREHRC; MAES, L; VILAS-BOAS, M (2014) In Vitro
Evaluation of Portuguese Propolis and Floral Saifoe Antiprotozoal, Antibacterial and Antifungal
Activity. Phytotherapy Resear@8 (3): 437-443.

FAROOQUI, T; FAROOQUI, A (2010) Molecular krenism Underlying the Therapeutic Activities obpuolis:
A Critical Review.Curr Nutr Food Scb: 188-199.

FEARNLEY, J (2001Bee propolis: natural healing from the hiv&uvenir Pressondon; 172 pp

FEDOROV, V D; DULTSEV, |; MARTYNOVA, T |; IORNEVA, T K; PESTOVSKAIA, G N (1975) [Use of
propolis in the treatment of perineal and anal vasjirKhirurgiia (12): 44-48.

FERNANDES, F; DIAS, A; RAMOS, C; IGEKAKI, MBIQUEIRA, A; FRANCO, M (2007) THE "in
vitro"ANTIFUNGAL ACTIVITY EVALUATION OF PROPOLIS G12 ETHANOL EXTRACT ON
Cryptococcus neoformanBev.Inst.Med.trop.S.Paul®: 93-95.

FERNANDEZ, S G; LUACES, E L; MADOZ, S E; AMAN, E A; APINANIZ, M A; PURROQOY, A I T (2004)
Allergic contact stomatitis due to therapeutic it Contact Dermatitis0 (5): 321.

FONSECA, Y M; MARQUELE-OLIVEIRA, F; VICENTIN F; FURTADO, N AJC; SOUSA, J P B;
LUCISANO-VALIM, Y M; FONSECA, M J V (2011) Evaluatin of the Potential of Brazilian Propolis
against UV-Induced Oxidative Stres€£am2011: doi:10.1155/2011/863917.

FREITAS, S F; SHINOHARA, L; SFORCIN, J M; BMWARAES, S (2006) In vitro effects of propolis oridedia
duodenalis trophozoiteBhytomedicind 3 (3): 170-175.

GALVAO, J; ABREU, J; CRUZ, T; MACHADO, G; RALDO, P; DAUGSCH, A; MORAES, C S; FORT, P;
PARK, Y K (2007) Biological Therapy Using Propotis Nutritional Supplement in Cancer Treatment.
Int.J.Cancer Res3: 43-53.

GEORGIEVA, P; IVANOVSKA, N; BANKOVA, V' S; PBOV, S (1997) Anticomplement activity of lysine
complexes of propolis phenolic constituents and thenthetic analog<.fur Naturforschung?2 c: 60-
64.

Bee Product Sciencejww.bee-hexagon.net2017 29




109.

110.

111.

112.

113.

114,

115.

116.

117.

118.

1109.

120.

121.

122.

123.

124,

125.

GHISALBERTI, E L (1979) Propolis: A revieBee World60 (2): 59-84.

GIOVANELLLI, L; . (2008) Evaluation of an Etholic Extract of Propolis as a Potential Pre- Bodt-Harvest
Fungicide for 'Fuerte’ Avocad®¢rsea americanilill.) Fruits and Orchards. Master of Science Facul
of Science, University of the Witwatersrand, Jolesfourg, in fulfilment of the requirements for the
degree of Master of
Science. Johannesburg, March Johannesburg; pp.1-127

GIURCANEANU, F; CRISAN, J; ESANU, V; CIOCA/; CAJAL, N (1988) Treatment of herpes infectioris o
the skin and zona zoster with Nivcrisol-D
234.Revue Roumaine de Medecine, Viroldgpeg(1): 21-24.

GONCALVES, C C M; HERNANDES, L; BERSANI-AMAD, C A; FRANCO, S L; SILVA, J F D; NATALI,
M R M (2013) Use of Propolis Hydroalcoholic ExtraatTreat Colitis Experimentally Induced in Rats
by 2,4,6-Trinitrobenzenesulfonic Acittvidence-based complementary and alternative meslici

GONZALES, G E A (2016) Flavonoid—gastroititeed mucus interaction and its potential role égulating
flavonoid bioavailability and mucosal biophysicabpertiesFood Research Internation8B: 342-347.

GONZALEZ, R; CORCHO, |I; REMIREZ, D; RODRIGUES; ANCHETA, O; MERINO, N; GONZALEZ, A;
PASCUAL, C (1995) Hepatoprotective effects of prigextract on carbon tetrachloride-induced liver
injury in rats
1073.Phytotherapy Researéh(2): 114-117.

GONZALEZ, R; REMIREZ, D; RODRIGUEZ, S; GONZEZ, A; ANCHETA, O; MERINO, N; PASCUAL, C
(1994) Hepatoprotective effects of propolis ext@tiparacetamol-induced liver damage in mice
1074.Phytotherapy Resear¢h(4): 229-232.

GRANGE, J M; DAVEY, R W (1990) Antibacterialoperties of propolis (bee glue)
243.Journal of the Royal Society of Medicii& 159-160.

GREGORY, S R; PICCOLO, N; PICCOLO, M T; PIGO, M S; HEGGERS, J P (2002) Comparison of
propolis skin cream to silver sulfadiazine: a napathic alternative to antibiotics in treatmentohor
burns.Journal of Alternative and Complementary Mediddn@): 77-83.

GRESSLER, L T; DA SILVA, A S; MACHADO, G; DAA ROSA, L; DORNELES, F; GRESSLER, L T;
OLIVEIRA, M S; ZANETTE, R A; DE VARGAS, A C; MONTHRO, S G (2012) Susceptibility of
Trypanosoma evansi to propolis extract in vitro andxperimentally infected ratResearch in
Veterinary Scienc83 (3): 1314-1317.

GUBICZA, A; MOLNAR, P (1987) Propolis in tmearing of calves
254 .Magyar Mezogazdasat (17): 14.

GUO, X L; CHEN, B; LUO, L P; ZHANG, X; DA M; GONG, S J (2011) Chemical Compositions and
Antioxidant Activities of Water Extracts of ChineBeopolis.Journal of agricultural and food chemistry
59 (23): 12610-12616.

HAJIME, A; AND FOUR OTHERS (1999) Propoligteact with improved water-solubilityJnited States Patent
5922324

HAN, S K; PARK, H K (1996) A study on thesgervation of meat products with water extracteghplis (WEP).
Korean Journal of Animal Scien88 (6): 605-612.

HAN, S K; PARK, H K (1996) Effect of etharmitracted propolis (EEP) on fat oxidation of mgatducts.
Korean Journal of Animal Scien88 (1): 94-100.

HAN, X; SHEN, T; LOU.H. (2007) Dietary Polypnols and Their Biological Significandet.J.Mol.Sci.8: 950-
988.

HARTWICH, A; LEGUTKO, J; WSZOLEK, J (2000p{opolis: its properties and administration to ¢uatis
treated for some surgical diseas@&skeglad Lekarsks7 (4): 191-194.

Bee Product Sciencejww.bee-hexagon.net2017 30




126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142,

143.

HASHEM, N M; ABD EL-HADY, A; HASSAN, O (2013Effect of vitamin E or propolis supplementatiom o
semen quality, oxidative status and hemato-bioct@inchanges of rabbit bucks during hot season.
Livestock Science57 (2-3): 520-526.

HAVSTEEN, B H (2002) The biochemistry anddieal significance of the flavonoidBharmacology &
Therapeutic96 (2-3): 67-202.

HAY, K D; GREIG, D E (1990) Propolis allergy cause of oral mucositis with ulcerati@ral surgery, oral
medicine, and oral pathologg0 (5): 584-586.

HAYACIBARA, M F; KOO, H; ROSALEN, P L; DUARE, S; FRANCO, E M; BOWEN, W H; IKEGAKI, M;
CURY, J A (2005) In vitro and in vivo effects obiated fractions of Brazilian propolis on caries
developmentJournal of Ethnopharmacologh0l (1-3): 110-115.

HEGAZI, A; ABD RABOO, F; SHAABAN, D; SHAABAND; KHADER, D (2012) Bee venom and propolis as
a new treatment modality in patients with psoridsisJ.Med.Med.Scil: 27-33.

HOHEISEL, O (2001) The effects of Herst&b(Bropolis ointment ACF) application in cold soraglouble-
blind placebo-controlled clinical trialournal of Drug Assessmefhi(3): 203-213.

HOLCOVA, S; HLADIKOVA, M (2008) Efficacy andiolerance of a hypoallergenic Propolis Speciat&ottGH
2002 in the galenic form of a shower gebsmetische Medizip9: 142-147.

HORI, J I; ZAMBONI, D S; CARRAO, D B; GOLDMNR, G H; BERRETTA, A A (2013) The Inhibition of
Inflammasome by Brazilian Propolis (EPP-AE)idence-based complementary and alternative
medicine

HSIAO, G; LEE, J J; LIN, K H; SHEN, C H; F@\T H; CHOU, D S; SHEU, J R (2007) Characterizatid a
novel and potent collagen antagonist, caffeic pbienethyl ester, in human platelets: In vitro andivo
studies Cardiovascular Researctb (4): 782-792.

HSU, C Y; CHIANG, W C; WENG, T I; CHEN, W YUAN, A (2004) Laryngeal edema and anaphalactacgh
after topical propolis use for acute pharyngifimerican Journal of Emergency Medici22 (5): 432-
433.

HUANG, S S; LIU, S M; LIN, S M; LIAO, P H;IN, R H; CHEN, Y C; CHIH, C L; TSAI, S K (2005)
Antiarrhythmic effect of caffeic acid phenethyl@s{CAPE) on myocardial ischemia/reperfusion injury
in rats.Clinical Biochemistry38 (10): 943-947.

HUANG, W J; HUANG, C H; WU, C L; LIN, J K;KGEN, Y W; LIN, C L; CHUANG, S E; HUANG, CY;
CHEN, C N (2007) Propolin G, a prenylflavanonejased from Taiwanese propolis, induces caspase-
dependent apoptosis in brain cancer cébsirnal of agricultural and food chemistdp (18): 7366-7376.

HUDNALL, M (2007) US Patent 7294351: Compiosi containing fractionated bee propolis.

IKEDA, R; YANAGISAWA, M; TAKAHASHI, N; KAWADA, T; KUMAZAWA, S; YAMAOTSU, N;
NAKAGOME, I; HIRONO, S; TSUDA, T (2011) Brazilianrppolis-derived components inhibit TNF-
alpha-mediated downregulation of adiponectin exgioesvia different mechanisms in 3T3-L1
adipocytesBiochimica et Biophysica Acta-General Subjd@40 (7): 695-703.

ILJAZOVIC E; LJUCA D .; SAHIMPASIC A; AVDIAS (2006) Efficacy in treatment of cervical HRHPV
infection by combination of beta interferon, andda therapy in woman with different cervical lezso
Bosn J Basic Med S6i 79-84.

IMHOF, M; LIPOVAC, M; KURZ, C; BARTA, J; VEROEVEN, H C; HUBER, J C (2005) Propolis solutiom fo
the treatment of chronic vaginitisiternational Journal of Gynaecology and Obstet&€s(2): 127-132.

ISLA, M I; MORENO, M I N; SAMPIETRO, A R; VATUONE, M A (2001) Antioxidant activity of Argenten
propolis extractslournal of Ethnopharmacolodi6 (2): 165-170.

ISSA, R (2007) Schistosoma mansoni: Thelpragtic and curative effects of propolis in expsentally infected
mice.RMJ32 (2)

Bee Product Sciencejww.bee-hexagon.net2017 31




144,

145.

146.

147.

148.

149.

150.

151.

152.

153.

154,

155.

156.

157.

158.

ITOH, K; AMAMIYA, |; IKEDA, S; KONISHI, M (1994) Anti-Helicobacter pylori substances in propoli
1124.Honeybee Sciends (4): 171-173.

IVANOVSKA, N; NEYCHEV, H; STEFANOVA, Z; BANKOVA, V S; POPOV, S (1995) Influence of cinnamic
acid on lymphocyte proliferation, cytokine releasel Klebsiella infectiorApidologie26: 73-81.

IZUTA, H; SHIMAZAWA, M; TSURUMA, K; ARAKI, Y; MISHIMA, S; HARA, H (2009) Bee products
prevent VEGF-induced angiogenesis in human umibaiean endothelial cell BMC Complementary
and Alternative Medicin@

JASPRICA, I; MORNAR, A; DEBELJAK, Z; SMOLCKBUBALO, A; MEDIC-SARIC, M; MAYER, L;
ROMIC, Z; BUCAN, K; BALOG, T; SOBOCANEC, S; SVERK(, (2007) In vivo study of propolis
supplementation effects on antioxidative statusraddblood cellsJournal of Ethnopharmacology10
(3): 548-554.

JAYAKUMAR, A; VENUGOPAL, R; ZIELINSKI, R; R&IN, A; FOKT, |; SKORA, S; NI, X; DUVIC, M;
PRIEBE W (2015) High sensitivity of cutaneous Tttginphoma (CTCL) to CABE, a component of
propolis.J Cancer Reg5: 2096.

JONG-SUNG, P; KUN-SUK, W (1997) The usage emmposition of propolis added cosmetics in KoBxe
Products.Properties, Applications, and Apitheragmposium Tel Aviypp 121-124.

KAKINO, M; IZUTA, H; TSURUMA, K; ARAKI, Y; SHIMAZAWA, M; ICHIHARA, K; HARA, H (2012)
Laxative effects and mechanism of action of Branilgreen propoliMC Complementary and
Alternative Medicind 2

KANG, L J; LEE, H B; BAE, H J; LEE, S G (A1Antidiabetic Effect of Propolis: Reduction of iession of
Glucose-6-Phosphatase through Inhibition of Y278 4816 Autophosphorylation of GSK-3 alpha/beta
in HepG2 cellsPhytotherapy Researdd (10): 1554-1561.

KANO, Y; HORIE, N; DOI, S; ARAMAKI, F; MAEDAH; HIRAGAMI, F; KAWAMURA, K; MOTODA, H;
KOIKE, Y; AKIYAMA, J; EGUCHI, S; HASHIMOTO, K (2008 Artepillin C derived from propolis
induces neurite outgrowth in PC12m3 cells via ERId p38 MAPK pathways
156
77581.Neurochemical Resear@3s (9): 1795-1803.

KAO, H F; CHANG-CHIEN, P W; CHANG, W T; YEH, M; WANG, J Y (2013) Effect of propolis on TGF-
beta 1-induced epithelial-mesenchymal transitionuiman alveolar epithelial cells via PPAR gamma
activation.Allergy 68: 46.

KEDZIA, B; IWASZKIEWICZ, J; GEPPERT, B (1988harmacological investigations on ethanolic ettod
propolis
342.Herba Polonica34 (4): 243-253.

KEGL, T; HUSZENICZA, G; KULCSAR, M; GACS, MBIONSSON, P (1995) Efficacy of a propolis-contagnin
antibiotic-free preparation in the treatment ohidlal mastitis. Bet-Dagan, Israel; National Mastitis
Reference Center: pp 116-117.

KHAYYAL, M T; EL GHAZALY, M A; EL KHATIB, A S; HATEM, A M; DE VRIES, P J F; EL SHAFEI, S;
KHATTAB, M M (2003) A clinical pharmacological stycf the potential beneficial effects of a
propolis food product as an adjuvant in asthmadttepts.Fundamental & Clinical Pharmacology?
(1): 93-102.

KHAYYAL, M T; EL-GHAZALY, M A; EL-KHATIB, A S (1993) Mechanisms involved in the
antiinflammatory effect of propolis extra@rugs Under Experimental and Clinical Reseafdh(5):
197-203.

KILICOGLU, S S; KILICOGLU, B; ERDEMLI, E (288) Ultrastructural view of colon anastomosis under

propolis effect by transmission electron microscofprld Journal of Gastroenterologyt (30): 4763-
4770.

Bee Product Sciencejww.bee-hexagon.net2017 32




159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174,

175.

176.

KOC, A N; SILICI, S; KASAP, F; HORMET-0Z, B; MAVUS-BULDU, H; ERCAL, B D (2011) Antifungal
Activity of the Honeybee Products Against Candigp.sand Trichosporon sppournal of Medicinal
Food14 (1-2): 128-134.

KOC, A N; SILICI, S; MUTLU-SARIGUZEL, F; SABIC, O (2007) Antifungal activity of propolis in tw
different fruit juicesFood Technology and Biotechnologfy (1): 57-61.

KONIG, B; DUSTMANN, J H (1985) The caffeaydias a new family of natural antiviral compounds.
Naturwissenschafter2: 659-661.

KOO, H; CURY, J A; ROSALEN, P L; AMBROSAN@G M B; IKEGAKI, M; PARK, Y K (2002) Effect of a
mouthrinse containing selected propolis on 3-dayalelaque accumulation and polysaccharide
formation.Caries ResearcB6 (6): 445-448.

KOSALEC, I; SANKOVIC, K; ZOVKO, M; ORSOLIQY; BAKMAZ, M; KALOGJERA, Z; PEPELINJAK, S
(2007) Antimicrobial and antioxidant activity ofgpolis from Croatia and Brazil: a comparative study
Planta medic&/3 (9): 875.

KRELL, R (1996Yalue-added products from beekeepiR§O Food and Agriculture Organization of the Udite
NationsRoma; 409 pp

KUBILIENE L; LAUGALIENEV V; PAVILONIS A; MARUSKA, A; MAJIENE D; BARCAUSKAITE K;
KUBILIUS R; KASPARAVICIENE G; SAVICKAS A (2015) Alernative preparation of propolis
extracts: comparison of their composition and lgalal activities BMC-CAMDOI: 10.1186/s12906-
015-0677-5

KUCHARZEWSKI, M; KUBACKA, S; URBANEK, T; WIEMSKA-KUCHARZEWSKA, K; MORAWIEC, T
(2013) Stan Scheller: The Forerunner of Clinicaldits on Using Propolis for Poor and Chronic
Nonhealing Wound<£vidence-based complementary and alternative mealici

KUJUMGIEV, A; BANKOVA, V; IGNATOVA, A; POPOV S (1993) Antibacterial activity of propolis, somi
its components and their analoBhiarmazie48 (10): 785-786.

KUJUMGIEV, A; TSVETKOVA, |; SERKEDJIEVA, YBANKOVA, V S; CHRISTOV, R; POPOQV, S (1999)
Antibacterial, antifungal and antiviral activity pfopolis of different geographic origidiournal of
Ethnopharmacologg4 (3): 235-240.

KUMAZAWA, S; HAMASAKA, T; NAKAYAMA, T (2004) Antioxidant activity of propolis of various
geographic origind-ood Chemistng4 (3): 329-339.

KUMAZAWA, S; NAKAYAMA, T (2001) Polyphenolé propolis and their antioxidant activitloneybee
Science?? (1): 1-8.

KUMAZAWA, S; OHTA, T; KAJI, K; NAKAYAMA, T (2007) Antioxidant and antiangiogenic activities of
propolis
1. Yakugaku Zasshi-Journal of the Pharmaceutical $pckJapanl27: 16-18.

KUSTENMACHER, M (1911) PropoliBer.dt.pharm.Ge1: 65-92.

LEE, M; KIM, Y; PARK, W; AHN, W; PARK, O; KVDN, S; MORITA, K; SHIM, I; HER, S (2013) Novel
Antidepressant-Like Activity of Propolis Extract Biated by Enhanced Glucocorticoid Receptor
Function in the HippocampusCamhttp://dx.doi.org/10.1155/2013/217853ticle ID 217853, 10
pages.

LEJEUNE, B; AND 5 OTHERS (1984) Propolistragts and uses in shampoos and loti®asfums,
Cosmetiques, Aromes6: 65-68.

LEJEUNE, B; POURRAT, A; DEHMOUCHE, H (1988jopolis use in dermatocosmetology
407.Parfums, Cosmetiques, Arom@g): 73-77.

LEMOURT OLIVA, M; SUAREZ MARTINEZ, R; RODRIGEZ ACOSTA, M; BORDONADO RAMIREZ, R;
SANTANA GOMEZ, J L; VALDES ABDULL, L; JORGE FARINASR (2012) Propolis, Immunology
and Peyronie's diseadevista Internacional de Andrologi® (3): 98-105.

Bee Product Sciencejww.bee-hexagon.net2017 33




177. LI, Y J; XUAN, H Z; SHOU, Q Y; ZHAN, Z G; LUX; HU, F L (2012) Therapeutic effects of propassential
oil on anxiety of restraint-stressed mieiman & Experimental Toxicolo@a (2): 157-165.

178. LIBERIO, S A; PEREIRA, AL A; ARAUJO, M J M; DUTRA, R P; NASCIMENTO, F R F; MONTEIRO-
NETO, V; RIBEIRO, M N S; GONCALVES, A G; GUERRA, R M (2009) The potential use of
propolis as a cariostatic agent and its actionsiotans group streptococdournal of
Ethnopharmacolog$25 (1): 1-9.

179. LIN, S C; LIN, Y-H; CHAN, C-F; CHUNG, C Y; 8U, S-H (1997) The hepatoprotective and therapeffscts
of propolis ethanol extract on chronic alcohol-iodd liver injuriesAmerican Journal of Chinese
Medicine25 (3/4): 325-332.

180. LISBONA, C; DIAZ-CASTRO, J; ALFEREZ, M J MBUISADO, | M; GUISADO, R; LOPEZ-ALIAGA, |
(2013) Positive influence of a natural product espplis on antioxidant status and lipid peroxidatio
senescent ratdournal of Physiology and Biochemis&9 (4): 919-925.

181. LIU, R E AL (2014) Pinocembrin improves cagm and protects the neurovascular unit in Alnhei related
deficits.Neurobiology of agin@5: 1275-1285.

182. LUDYANSKII, E A (1994)Apitherapy
1231.PoligrafistVologda, Russia

183. LUIS-VILLAROYA, A; ESPINA, L; GARCIA-GONZALQ D; BAYARRI, S; PEREZ, C; PAGAN R (2015)
Bioactive properties of a propolis-based dietagypdement and its use in combination with mild Heat
apple juice preservatiomt J Food Microbiol205: 90-97.

184. LUSTOSA, S R; GALINDO, A B; NUNES, L C C; RIDAU, K P; NETO, P J R (2008) Propolis: updates on
chemistry and pharmacologyevista Brasileira de Farmacognosia-Brazilian Joairof Pharmacognosy
18 (3): 447-454.

185. MACHACKOVA, J (1988) The incidence of allgrp propolis in 605 consecutive patients patctetkin Prague
426.Contact Dermatitisl 8: 210-212.

186. MACHADO, B E A (2017) Propolis as an altdiwm&in prevention and control of dental cavityjymunity19: 24.

187. MARCHINI, L C; SODRE, G D; MORETI, A C (20pProdutos Apicolas-Legislacdo Brasileird.30 pp (Sao
Francisco Grafica e Editora. edition)

188. MARCUCCI, M C (1995) Propolis: chemical camsjiion, biological properties and therapeutic\afti
Apidologie26: 83-99.

189. MARCUCCI, M C; FERRERES, F; GARCIA-VIGUERE,; BANKOVA, V S; DE CASTRO, S L; DANTAS, A
P; VALENTE, P H M; PAULINO, N (2001) Phenolic compds from Brazilian propolis with
pharmacological activitiedournal of Ethnopharmacologi4 (2): 105-112.

190. MARQUELE, F D; DI MAMBRO, V M; GEORGETTI, 8; CASAGRANDE, R; VALIM, Y M L; FONSECA,
M J V (2005) Assessment of the antioxidant actgitdf Brazilian extracts of propolis alone and in
topical pharmaceutical formulationkournal of Pharmaceutical and Biomedical Analy39s(3-4): 455-
462.

191. MARQUELE-OLIVEIRA, F; FONSECA, Y M; DE FREKS, O; FONSECA, M J V (2007) Development of
topical functionalized formulations added with potip extract: Stability, cutaneous absorption and i
vivo studieslinternational journal of pharmaceuti@&42 (1-2): 40-48.

192. MARTIN, L F T; ROCHA, E M; GARCIA, S B; PAUA, J S (2013) Topical Brazilian propolis improvesmeal
wound healing and inflammation in rats followingal burns. BMC Complementary and Alternative
Medicinel3

193. MARTINEZ, S G; GOU, G A; ONA, T R; PALMER ORZ, M C; FALCON CUELLAR, M A (1988)

[Preliminary study of the effects of propolis irettreatment of chronic gingivitis and oral ulcesaji
Revista Cubana de Estomatolo@ia (3): 36-44.

Bee Product Sciencejww.bee-hexagon.net2017 34




194. MATSUI, T; EBUCHI, S; FUJISE, T; ABESNUNDARK; DOI, S; YAMADA, H; MATUSUMOTO, K (2004)
Strong Antihyperglycemic Effects of Water-Solublaé&tion of Brazilian Propolis and Its Bioactive
Constituent, 3,4,5-Tri-O-caffeoylquinic Aci@iol.Pharm.Biol.27: 1797-1803.

195. MCLENNAN, S V; BONNER, J; CHARLTON, A; LO,;LYUE, D K; TWIGG, S M (2008) Propolis improves
wound healing in experimental diabetes
198
77604 Wound Repair and Regeneratib (4): A65.

196. MELLIOU, E; CHINOU, L (2004) Chemical analysnd antimicrobial activity of Greek propolRlanta medica
70 (6): 515-519.

197. MELLO, B C; HUBINGER, M D (2012) Antioxidauictivity and polyphenol contents in Brazilian grggopolis
extracts prepared with the use of ethanol and vestaolvents in different pH valuésternational
Journal of Food Science and Technolddy(12): 2510-2518.

198. MELLO, C B; PETRUS, J C C; HUBINGER, M D @) Nanofiltration of Aqueous Propolis Extracts dhd
Effects of Temperature, Pressure and Ph in the €drated ProducSCPT1: 55-65.

199. MENEGHELLI, C; JOAQUIM, L S D; FELIX, G L @GBOMENSI, A; TOMAZZOLI, M; DA SILVA, D A;
BERTI, F V; VELEIRINHO, M B R; RECOUVREUX, D D S;EZRI, A C D; DIAS, P F;
MARASCHIN, M (2013) Southern Brazilian autumnal paodis shows anti-angiogenic activity: An in
vitro and in vivo studyMICROVASCULAR RESEAR@ES: 1-11.

200. MERESTA, L; MERESTA, T; BURDZINSKI, J; CHMURYNSKI, P (1989) Treatment of mastitis in cows gsin
an extract of propolis
455.Medycyna weterynaryjnds (7): 392-395.

201. MERESTA, T (1997) Changes in the antibaatexttivity pattern of propolis extracts during ¢pstorage
1252.Medycyna weterynaryjna3 (5): 277-278.

202. MIGUEL, M G; NUNES, S; DANDLEN, S A; CAVACQA M; ANTUNES, M D (2010) Phenols and antioxidant
activity of hydro-alcoholic extracts of propoliom Algarve, South of Portugdtood and Chemical
Toxicology48 (12): 3418-3423.

203. MILENA, L; LEIFERTOVA, I; BALOUN, | (1989) Engistatic effect of propolis
459.Folia Pharm.Univ.Carol13: 29-44.

204. MINTON, B (2009) Bee Propolis Stops Tumaostf Neurofibromatosis and Cancbiatural News
http://www.naturalnews.com/026158 propolis_tumoasaer.htmiApril)

205. MIROLYUBOV, M; BARSKOV, A (1980) Propolis dmmastitis.Veterinariya Moscow USSR): 45-46.

206. MIRZOEVA, O K; CALDER, P C (1996) The effemft propolis and its components on eicosanoid prtdo
during the inflammatory responderostaglandins, Leukotrienes and Essential Fattg#85 (6): 441-
449,

207. MIRZOEVA, O K; GRISHANIN, R N; CALDER, P C1997) Antimicrobial action of propolis and someitef
components: the effects on growth, membrane pateamtid motility of bacteriaMlicrobiological
Research52 (3): 239-246.

208. MISHIMA, S; YOSHIDA, C; AKINO, S; SAKAMOTOQOT (2005) Antihypertensive effects of Brazilian podip:
Identification of caffeoylquinic acids as constitiinvolved in the hypotension in spontaneously
hypertensive rat8iological & Pharmaceutical Bulleti28 (10): 1909-1914.

209. MIYARES, C; HOLLANDS, I; CASTANEDA, C; GONZEREZ, T; FRAGOSO, T; CURRAS, R; SORIA, C
(1988) [Clinical trial with a preparation basedmopolis "propolisina” in human giardiasigicta
Gastroenterologica Latinoamericaris (3): 195-201.

210. MLAEBEID, S E A (2016) Assessment of theioadotective effect of propolis in breast cancetigras

undergoing radiotherapy. New perspective for anholdey bee produciournal of Radiation Research
and Applied Sciences 431-440.

Bee Product Sciencejww.bee-hexagon.net2017 35




211.

212.

213.

214,

215.

216.

217.

218.

219.

220.

221.

222.

223.

224,

225,

MOAWAD, A A; ALY, S A; GALAL, E A (2001) Eféct of Egyptian honeybee propolis on the growth of
Aspergillus ochraceuand ochratoxin A production in Ras cheedth Egyptian Conference for Dairy
Science and Technology, held at the Internatiomalchlture Centre, Cairo, EgypEgyptian Society of
Dairy Science, Cairo, 3.Nov.2001-5.Nov.2001: pp-358.

MOAWAD, A A; GALAL, E A; METRY, W A (2001) |gyptian bee propolis as a natural preservative for
ultrafiltered soft chees8th Egyptian Conference for Dairy Science and Tetdgy, held at the
International Agriculture Centre, Cairo, EgyfEgyptian Society of Dairy Science, 3.Nov.2001-
5.Nov.2001: pp 243-255.

MORALES, W; GARBARINO, J (1997) Clinical duation of a new hypoallergic formula of propols i
dressingsBee products: Properties, Application and Apitheraplenum Press, New York: pp 101-106.

MORAWIEC, T; DZIEDZIC, A; NIEDZIELSKA, |; MIRTAS, A; TANASIEWICZ, M; SKABA, D;
KASPERSKI, J; MACHOROWSKA-PIENIAZEK, A; KUCHARZEWSK M; SZANIAWSKA, K;
WIECKIEWICZ, W; WIECKIEWICZ, M (2013) The BiologidaActivity of Propolis-Containing
Toothpaste on Oral Health Environment in Patiento\Wnderwent Implant-Supported Prosthodontic
Rehabilitation Evidence-based complementary and alternative nrealici

MOREIRA, L L; DIAS, T; DIAS, L G; ROGAO, MDA SILVA, J P; ESTEVINHO, L M (2011) Propolis
influence on erythrocyte membrane disorder (heaeglgipherocytosis): A first approadfood and
Chemical Toxicolog¢9 (2): 520-526.

MORSY, A’ S; ABDALLA, AL; SOLTAN, Y A; SALLAV, S M A; EL-AZRAK, K E M; LOUVANDINI, H;
ALENCAR, S M (2013) Effect of Brazilian red propsladministration on hematological, biochemical
variables and parasitic response of Santa Ins dwrsg and after flushing perio@ropical Animal
Health and Productiod5 (7): 1609-1618.

MORSYA, A; SOLTANB, Y; SALLAMB, S; KREUZERQOM; ALENCARD, A; ABDALLA A (2015)
Comparison of the in vitro efficiency of supplemamntbee propolis extracts of different origin in
enhancing the ruminal degradability of organic eraéind mitigating the formation of methadaimal
Feed Science and Technold0: 51-60.

MUNSTEDT, K; HELLNER, M; HACKETHAL, A; WINTR, D; VON GEORGI, R (2007) Contact allergy to
propolis in beekeepers
6. Allergologia et Immunopathologids (3): 95-100.

MURASE, H; SHIMAZAWA, M; KAKINO, M; ICHIHARA, K; TSURUMA, K; HARA, H (2013) The Effects
of Brazilian Green Propolis against Excessive Liigisluced Cell Damage in Retina and Fibroblast Cells
Evidence-based complementary and alternative naglici

NAKAJIMA, Y; TSURUMA, K; SHIMAZAWA, M; MISHIMA, S; HARA, H (2009) Comparison of bee
products based on assays of antioxidant capad& Complementary and Alternative Medicthe

NAKAMURA, R; NAKAMURA, R; WATANABE, K; OKA, K; OHTA, S; MISHIMA, S; TESHIMA, R (2010)
Effects of propolis from different areas on madk degranulation and identification of the effe&iv
components in propolisnternational immunopharmacolodgy (9): 1107-1112.

NASSAR, S A; MOHAMED, A H; SOUFY, H; NASR, 8 (2013) Protective Effect of Egyptian Propolisaatst
Rabbit PasteurellosiBiomed Research International

NIJVELDT, R; VAN NOOD, E; VAN HOORN, D; BOEENS, P; VAN NORREN, K; VAN LEEUWEN, P
(2001) Flavonoids: a review of probable mechanisfrection and potential applicatio’SJCN74: 418-
425.

NOSTRO, A; CELLINI, L; DI BARTOLOMEO, S; CANATELLI, M A; DI CAMPLI, E; PROCOPIO, F;
GRANDE, R; MARZIO, L; ALONZO, V (2006) Effects ofamnbining extracts (from propolis or
Zingiber officinale) with clarithromycin on Helicalster pylori.Phytotherapy Resear@o (3): 187-190.

OKAMOTO, Y; TANAKA, M; FUKUI, T; MASUZAWA, T (2012) Brazilian propolis inhibits the differertitn

of Th17 cells by inhibition of interleukin-6-indudghosphorylation of signal transducer and activafo
transcription 3Immunopharmacology and Immunotoxicol@gy(5): 803-809.

Bee Product Sciencejww.bee-hexagon.net2017 36




226.

227.

228.

229.

230.

231.

232.

233.

234,

235.

236.

237.

238.

239.

240.

241.

242,

243.

OKUTAN, H; OZCELIK, N; YILMAZ, H R; UZ, E (R05) Effects of caffeic acid phenethyl ester oidlip
peroxidation and antioxidant enzymes in diabetiheart.Clinical Biochemistry38 (2): 191-196.

OLIVEIRA, AC;, S S; MURGO, D O A (2006) titfio da aplicacao da propolis ma odontologia Gawide
literatura) Application of propolis in odonotology review X Encontro Latino Americano de Iniciacéo
Cientifica e VI Encontro Latino Americano de Pésx@racao — Universidade do Vale do Paraipp
737-740.

ONLEN, Y; DURAN, N; ATIK, E; SAVAS, L; ALTUGE; YAKAN, S; ASLANTAS, O (2007) Antibacterial
activity of propolis against MRSA and synergismhatibpical mupirocinJournal of Alternative and
Complementary Medicin&3 (7): 713-718.

ORSI, R D; SFORCIN, J M; FUNARI, S R C; FERNDES, A; BANKOVA, V (2006) Synergistic effect of
propolis and antibiotics on the Salmonella tyf@razilian Journal of Microbiology7 (2): 108-112.

ORSOLIC, N (2010) A review of propolis antitour action in vivo and in vitrddAAS2 (1): 1-20.

ORSOLIC, N; BENDELJA, K; BRBOT-SARANOVIC, BASIC, | (2004) Effects of caffeic acid and caffei
acid phenethyl ester, an antioxidants from propolisinducing apoptosis in HeLa human cervical
carcinoma and Chinese hamster lung V79 fibroblels.®eriodicum Biologoruni06 (4): 367-372.

ORSOLIC, N; TERZIC, S; MIHALJEVIC, Z; SVER; BASIC, | (2005) Effects of local administratiar
propolis and its polyphenolic compounds on tumomiation and growthBiological & Pharmaceutical
Bulletin 28 (10): 1928-1933.

OZAN, F; POLAT, Z A; ER, K; OZAN, U; DEGER) (2007) Effect of propolis on survival of periodah
ligament cells: New storage media for avulsed tekthrnal of Endodontic83 (5): 570-573.

OZBILGE, H; KAYA, E G; ALBAYRAK, S; SILICI,S (2010) Anti- leishmanial activities of ethanadixtract of
Kayseri propolisAfrican Journal of Microbiology Researeh(7): 556-560.

OZCAN, M (2000) Use of propolis extract asaaural antioxidant for plant oils
2179.Grasas y Aceites (Sevillall (4): 251-253.

OZCAN, M; AYAR, A (2003) Effect of propolisxtracts on butter stabilityournal of Food Qualit26 (1): 65-
73.

OZCAN, M; SAGDIC, O; OZKAN, G (2004) Antibterial effects of Turkish pollen and propolis extsaat
different concentrations
171
464.Archiv fur Lebensmittelhygiersd (2): 39-40.

OZER, M K; PARLAKPINAR, H; ACET, A (2004) Rection of ischemia-reperfusion induced myocardial
infarct size in rats by caffeic acid phenethyl e¢@APE).Clinical Biochemistry37 (8): 702-705.

PAHOMOV, S (1978) Using of propolis for lbt@atment of burns Apimondia; Bukarest; pp 228-22
(Apimondia. edition)

PAINTZ, M; METZNER, J (1979) Zur lokalanastischen Wirkung von Propolis und einigen Inhattffen.
Pharmazie34: 839-841.

PAPOTTI, G; BERTELLI, D; PLESSI, M; ROSSI, ®(2010) Use of HR-NMR to classify propolis obtain
using different harvesting methodsternational Journal of Food Science and Technglé§ (8): 1610-
1618.

PARK, E H; KIM, S-H; PARK, S S (1996) Antiflammatory activity of propolisArchives of Pharmacal
Research9 (5): 337-341.

PARK, Y K; IKEGAKI, M (1998) Evaluation ottleanolic extracts of propolis from Brazil and Kotea

physicochemical and biological methods
1323.Korean Journal of Apiculturé3 (1): 27-34.

Bee Product Sciencejww.bee-hexagon.net2017 37




244,

245,

246.

247,

248.

249,

250.

251,

252,

253.

254,

255,

256.

257.

258.

259,

260.

PARK, Y K; IKEGAKI, M (1998) Preparation afater and ethanolic extracts of propolis and evalnaof the
preparationsBioscience, Biotechnology and Biochemi€®y(11): 2230-2232.

PAROLIA, A; THOMAS, M; KUNDABALA, M; MOHAN, M (2010) Propolis and its potential uses in oral
health.Int J Med Med S@: 210-215.

PAULINO, N; COUTINHO, J; COUTINHO, L; SCREMIA (2014) Clinical evaluation of the anti-inflamtoay
effect of baccharis dracunculifolia propolis gelaarvicitis. RCEAM1

PAULINO, N; ABREU, SR L; UTO, Y; KOYAMA, DNAGASAWA, H; HORI, H; DIRSCH, V M;
VOLLMAR, A M; SCREMIN, A; BRETZ, W A (2008) Anti-iflammatory effects of a bioavailable
compound, Artepillin C, in Brazilian propolis
143.European Journal of Pharmacolo&g7 (1-3): 296-301.

PAULINO, N; DANTAS, A P; BANKOVA, V; LONGHID T; SCREMIN, A; DE CASTRO, S L; CALIXTO, J
B (2003) Bulgarian propolis induces analgesic améiaflammatory effects in mice and inhibits irtna
contraction of airway smooth musclmurnal of Pharmacological Scienc@3 (3): 307-313.

PENA, R C (2008) Propolis standardizatioohemical and biological reviewiencia e Investigacion Agrarids
(1): 17-26.

PEPELJNJAK, S; KOSALEC, | (2004) Galangipessses bactericidal activity against multipleigtast
bacteria: MRSA, Enterococcus spp. and PseudomanagiaosaFEMS Microbiology Letter240 (1):
111-116.

PEREIRA, A D; BICALHO, B; RADLER, F; NETO, [2003) Comparison of propolis from Apis mellifexad
Tetragonisca angustulapidologie34 (3): 291-298.

PEREIRA, A S; NORSELL, M; CARDOSO, J N; NETER A; RAMOS, M F S (2000) Rapid screening of
polar compounds in Brazilian propolis by high-temgtere high-resolution gas chromatography-mass
spectrometryJournal of agricultural and food chemistég (11): 5226-5230.

PEREIRA, E M R; DA SILVA, JL D C; SILVA, F; DE LUCA, M P; FERREIRA, E F E; LORENTZ, T C M;
SANTOS, V R (2011) Clinical Evidence of the Effigaaf a Mouthwash Containing Propolis for the
Control of Plaque and Gingivitis: A Phase Il StuBlyidence-based complementary and alternative
medicine 1-7.

PHAM-HUY, L; HE, H; PHAM-HUY, C (2008) FreRadicals, Antioxidants in Disease and Health.
Int.J.Biomed.Sc#: 89-96.

PILLAI, S I; PALSAMY, P; SUBRAMANIAN, S; KANDASWAMY, M (2010) Wound healing properties of
Indian propolis studied on excision wound-inducat$.Pharmaceutical Biology8 (11): 1198-1206.

PIREDDA M; FACCHINETTI G; STAN |; DURANTE GYINCENZI B; . ARMENTO G; D'ONOFRIO, L;
TONINI G; DE MARINIS M (2015) Propolis for prevewii of chemo-induced oral mucositis in breast
cancer patients: A randomized controlled trfainals of Oncologgoi: 10.1093/annonc/mdv345.01

PLATSKO, M; FEDYNIAK, L; KIMAKOVICH, V (2003 Propolis in combination with antihelicobacter réngy
increases eradication effe@ut51: 99-100.

PONTIN, K; FILHO, AAD S; SANTOS, FF; SIIA/ M L A E; CUNHA, W R; NANAYAKKARA, N P D;
BASTOS, J K; DE ALBUQUERQUE, S (2008) In vitro amdvivo antileishmanial activities of a
Brazilian green propolis extract
9. Parasitology Research03 (3): 487-492.

POPOLO, A; PICCINELLI, L A; MORELLO, S; CUE®-RUBIO, O; SORRENTINO, R; RASTRELLI, L;
PINTO, A (2009) Antiproliferative Activity of BrowrCuban Propolis Extract on Human Breast Cancer
Cells.Natural Product Communicatiors(12): 1711-1716.

POPOVA, M; BANKOVA, V; BUTOVSKA, D; PETKOW; NIKOLOVA-DAMYANOVA, B; SABATINI, A
G; MARCAZZAN, G L; BOGDANOQV, S (2004) Validated niatds for the quantification of
biologically active constituents of poplar-type potis
58. Phytochemical Analysik5 (4): 235-240.

Bee Product Sciencejww.bee-hexagon.net2017 38




261.

262.

263.

264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

274,

275,

276.

277.

278.

279.

POPOVA, M; CHINOU, |; BANKOVA, V (2009) Newantibacterial terpenes from Cretan propdikanta
medica75 (9): 906.

POPRAVKO, S A (1978) Chemical compositiompadpolis, its origin and standardizati@rremarkable hive
product: Propolis, Apimondia Publ. House; Bucharest; pp 15-18.

POPRAVKO, S A; GUREVICH, A I; KOLOSOV, M NL§69) Flavonoid components of propolisknown 397-
401.

POSSAMAI, M M; HONORIO-FRANCA, A C; BARCELOREINAQUE, A P; FRANCA, E L; DE SOUZA
SOUTO, P C (2013) Brazilian Propolis: A Natural éwot That Improved the Fungicidal Activity by
Blood Phagocyte8iomed Research International

POTSCHINKOVA, P (19938ienenprodukte in der Medizin. Apitherapighrenwirth Verlagiiinchen

QIAN, W L; KHAN, Z; WATSON, D G; FEARNLEY, {2008) Analysis of sugars in bee pollen and prisgny
ligand exchange chromatography in combination wittsed amperometric detection and mass
spectrometryJournal of Food Composition and Analy&is (1): 78-83.

RAJPARA, S; WILKINSON, M; KING, CL; GAWKRODER, D; ENGLISH, J; STATHAM, B; GREEN, C;
SANSOM, J; CHOWDHURY, M; HORNE, H; ORMEROD, A (201.The importance of propolis in
patch testing-a multicentre surveégontact Dermatiti1: 287-290.

RAMANAUSKIENE, K; INKENIENE, A (2011) Propw oil extract: quality analysis and evaluatioritef
antimicrobial activity Natural Product Researc?b5 (15): 1463-1468.

RAMANAUSKIENE, K; INKENIENE, A; PETRIKAITE\V; BRIEDIS, V (2013) Total Phenolic Content and
Antimicrobial Activity of Different Lithuanian Progis SolutionseCam
http://dx.doi.org/10.1155/2013/842985

RAMANAUSKIENE, K; INKENIENE, A M; LESKAUSKAITE, D (2012) Modeling of the Composition of A
Semisolid Propolis Preparation, and Evaluationt®fJuality.Farmacia60 (4): 535-543.

RAMOS, A F N; MIRANDA, J L (2007) Propoli#: review of its anti-inflammatory and healing actso
203.Journal of Venomous Animals and Toxins includingpigal Disease43 (4): 697-710.

RANSOME, H M (1937yhe sacred bee in ancient times and folkl@eorge Allen and Unwihondon

RASSUA, G; COSSUA, M; LANGASCOA, R; CARTAA, CAVALLIB, R; GIUNCHEDIA, P; GAVINIA, E
(2015) Propolis as lipid bioactive nano-carriertigpical nasal drug deliverZolloids and Surfaces B:
Biointerfacesl36: 908-917.

REMIREZ, D; GONZALEZ, R; RODRIGUEZ, S; ANCHRA, O; BRACHO, J C; ROSADO, A; ROJAS, E;
RAMOS, M E (1997) Protective effects of Propoligraxt on allyl alcohol-induced liver injury in mice
Phytomedicine (4): 309-314.

RIBEIRO, L R; SALVADORI, D M F (2003) Dietacomponents may prevent mutation-related diseéases
humansMutation Research-Reviews in Mutation Rese&mh (2-3): 195-201.

RIOU, M; GUEGNARD, F; GUEGNARD, F (2011) Fmoids and Related Compounds in Parasitic Disease
Control.Mini Rev Med Cher8: 116-128.

ROQUETTO, A E A (2015) Green propolis motkegagut microbiota, reduces endotoxemia and exipres$
TLR4 pathway in mice fed a high-fat di€ood Research Internation@b: 796-803.

ROSCH, G A (1927) Beobachtungen an Kittisarmmelnden Bienen (Apis mellifica LBiologisches
Zentralblatt47 (2): 113-121.

ROSSI, A; LONGO, R; RUSSO, A; BORRELLI, FASTEBIN, L (2002) The role of the phenethyl estér o

caffeic acid (CAPE) in the inhibition of rat lungaooxygenase activity by propoliBitoterapia 73:
S30-S37.

Bee Product Sciencejww.bee-hexagon.net2017 39




280.

281.

282.

283.

284.

285.

286.

287.

288.

289.

290.

291.

292,

293.

294,

295,

296.

RUSSO, A; CARDILE, V; SANCHEZ, F; TRONCOSE;, VANELLA, A; GARBARINO, J A (2004) Chilean
propolis: antioxidant activity and antiproliferagivaction in human tumor cell lindsfe sciences.Pt.2:
Biochemistry, general and molecular biologfy (5): 545-558.

RUSSO, A; TRONCOSO, N; SANCHEZ, F; GARBARINDA; VANELLA, A (2006) Propolis protects human.
spermatozoa from DNA damage caused by benzo[a]pyaad exogenous reactive oxygen spetiés.
sciences.Pt.2: Biochemistry, general and molechialogy 78 (13): 1401-1406.

SAEED, F A; MOHAMED, S H (1992) The influenof propolis extracts on soy-bean and sunflowéd wi
diseaseAssiut Journal of Agricultural Science3-32.

SAHINLER, N; GUL, A; COPUR, G (2009) Chemi€omposition and Preservative Effect of Thrkislpulis
on Egg Quality Durig Storagésian Journal of Chemisti31 (3): 1877-1886.

SALES, A; ALVAREZ, A; AREAL, M R; MALDONADO,L; MARCHISIO, P; RODRIGUEZ, M;
BEDASCARRASBURE, E (2006) The effect of differembpolis harvest methods on its lead contents
determined by ET AAS and UV-visSournal of Hazardous Materiats37 (3): 1352-1356.

SALOMAQO, K; DANTAS, A P; BORBA, C M; CAMPO4g, C; MACHADO, D G; NETO, FR A; DE
CASTRO, S L (2004) Chemical composition and miccalal activity of extracts from Brazilian and
Bulgarian propolisLetters in Applied Microbiolog$8 (2): 87-92.

SALONEN, A; LAVOLA, A; JULKUNEN-TITTO, R (®13) Effect of the extraction ethanol and macenatio
time on phenolics of Finnish propalidon-Wood Forest Products, Health and Well-Beldgiversity of
Helsinki, Ruralia Institute, Helsinki, 12.Nov.2013

SAMET, N; LAURENT, C; SUSARLA, S M; SAMET-RRINSTEEN, N (2007) The effect of bee propolis on
recurrent aphthous stomatitis: a pilot stu@inical Oral Investigationd1 (2): 143-147.

SANGALLI, A (1990) Propolis
615.Ape Nostra Amica?2 (4): 16-25.

SANTOS, F A; BASTOS, EM AF; MAIA, AB R AJZEDA, M; CARVALHO, M A R; FARIAS, L M;
MOREIRA, E S A (2003) Brazilian propolis: physicahical properties, plant origin and antibacterial
activity on periodontopathogerBhytotherapy Researdv (3): 285-289.

SAUVAGER, F (1992Fontribution to the study of antiviral propertiespropolis
618.These Doctorat, Universite de Rennes I, France

SAVICKAS, A; RAMANAUSKIENE, K; PUKALSKAS, A;KASPARAVICIENE, G; BRIEDIS, V;
INKENIENE, A; ZILIUS, M; KASPARAVICIUS, S (2010) Th influence of solvent on the quantity and
antioxidant activity of ethanolic extracts of Li#mian propolisChemija21 (2-4): 118-122.

SAVKA, M; DAILEY, L; POPOVA, M; MIHAYLOVA, R; MERRITT, B; MASEK, M; LE, P; NOR, S;
AHMAD, M; HUDSON, H; BANKOVA V (2015) Chemical Congsition and Disruption of Quorum
Sensing Signaling in Geographically Diverse Unidtes PropolissCam
http://dx.doi.org/10.1155/2015/472593

SAWIKR, Y E AL (2017) Neuroinflammation inZheimer's Disease: The Preventive and TherapBuatiential
of Polyphenolic Nutraceuticalg.dvances in Protein Chemistry and Structural Biglag8: 33-57.

SCAZZOCCHIO, F; D'AURIA, F D; ALESSANDRIND; PANTANELLA, F (2006) Multifactorial aspects of
antimicrobial activity of propolisMicrobiological Researci61 (4): 327-333.

SCHELLER, S; ALEKSANDROWICZ, J; NIKODEMOWIGZE; CZUBA, Z P; KROL, W; ZYDOWICZ, G;
MALINOWSKA, B; KIELOCH-SZKODA, M (1989) Trials of mmunoregulation in patients with
chronic bronchitis
625.Immunologia Polska4 (3/4): 304-305.

SCHELLER, S; ILEWICS, L; LUCIAK, M; SKROBIDRSKA, D; STOJKO, A; MATUGA, W (1978)

Biological properties and clinical application abpolis. IX. Experimental observation on the infice
of EEP on dental pulp regeneratiédwzneimittel-Forschung / Drug Resear28: 289-291.

Bee Product Sciencejww.bee-hexagon.net2017 40




297.

298.

299.

300.

301.

302.

303.

304.

305.

306.

307.

308.

309.

310.

311.

312.

313.

SCHELLER, S; STOJKO, A; SZWARNOWIECKA, |I; BTANOWSKI, J; OBUSZKO, Z (1977) Biological
properties and clinical application of propolis. \vestigation of the influence of ethanol extsact
propolis (EEP) on cartilaginous tissue regeneraiomneimittel-Forschung / Drug Resear2i (11):
2138-2140.

SCHEUCHER, P S; DOS SANTOS, G A; TEIXEIRALHS; THOME, C H; LUCENA-ARAUJO, A R;
FALCAO, R P; REGO, E M (2010) Caffeic Acid Phenefgter, a Brazilian-Green-Propolis Derivative,
Induces apoptosis in AML Cells, Promotes up-Reguiadf G-Protein Signaling and Hyper Secretion of
IL-8. Blood 116 (21): 1342.

SEGUENI, N; MAGID, A A; DECARME, M; RHOUATIS; LAHOUEL, M; ANTONICELLI, F; LAVAUD, C;
HORNEBECK, W (2011) Inhibition of Stromelysin-1 iBaffeic Acid Derivatives from a Propolis
Sample from AlgeriaPlanta medic& 7 (10): 999-1004.

SEHN, E; HERNANDES, L; FRANCO, S L; GONCALREC C M; BAESSO, M L (2009) Dynamics of
reepithelialisation and penetration rate of a bhepglis formulation during cutaneous wounds healing
Analytica Chimica Act®35 (1): 115-120.

SERRA BONVEHI, J; LACALLE GUTIERREZ, A (2012 he antimicrobial effects of propolis collected i
different regions in the Basque Country (Northepais). WORLD JOURNAL OF MICROBIOLOGY &
BIOTECHNOLOGY28 (4): 1351-1358.

SFORCIN, J M (2007) Propolis and the immsy&tem: a reviewlournal of Ethnopharmacology13 (1): 1-14.

SFORCIN, J M; BANKOVA, V (2011) Propolis: tisere a potential for the development of new dpugs
Ethnopharmacol33: 253-260.

SFORCIN, J M; NOVELLI, E L B; FUNARI, S R@002) Seasonal effect of Brazilian propolis oricser
biochemical variables
2190.Journal of Venomous Animals and Toxins includingpical Disease$ (2): 244-254.

SHIMIZU, T; HINO, A; TSUTSUMI, A; PARK, Y KWATANABE, W; KUROKAWA, M (2008) Anti-
influenza virus activity of propolis in vitro antbiefficacy against influenza infection in miéetivir
Chem Chemothe9: 7-13.

SHINMEI, Y; HOSSEN, M A; OKIHARA, K; SUGIMOD, H; YAMADA, H; KAMEI, C (2004) Effect of
Brazilian propolis on scratching behavior inducgccbmpound 48/80 and histamine in mice.
International immunopharmacology(10-11): 1431-1436.

SHINMEIL Y; YANO, H; KAGAWA, Y; IZAWA, K; AKAGI, M; INOUE, T; KAMEI, C (2009) Effect of
Brazilian propolis on sneezing and nasal rubbingxperimental allergic rhinitis of mice.
Immunopharmacol Immunotoxic8l: 688-693.

SHKENDEROV, S; IVANOV, T (1983) Pcelni Prddi) The Bee Products (in Bulgaria@emizdat (Abstract in
Honey bibliography)1-238.

SHVARZBEYN, J; HULEIHEL, M (2011) Effect gfropolis and caffeic acid phenethyl ester (CAPEN&N
kappa B activation by HTLV-1 TaXntiviral Researct90 (3): 108-115.

SILICI, S; KOC, A N; MISTIK, S (2007) Compson of in vitro activities of antifungal drugs aptbpolis
against yeasts isolated from patients with supiatfrnycosesAnnals of Microbiology7 (2): 269-272.

SILICI, S; KOC, N A; AYANGIL, D; CANKAYA, S(2005) Antifungal activities of propolis collectbg
different races of honeybees against yeasts isbfeden patients with superficial mycosdsurnal of
Pharmacological Scienc&® (1): 39-44.

SILICI, S; KOC, N A; SARIGUZEL, F M; SAGDIQ) (2005) Mould inhibition in different fruit juiceby
propolis.Archiv fur Lebensmittelhygieris (4): 87-90.

SILICI, S; KUTLUCA, S (2005) Chemical comjiamn and antibacterial activity of propolis colted by three
different races of honeybees in the same regdiournal of Ethnopharmacolod (1): 69-73.

Bee Product Sciencejww.bee-hexagon.net2017 41




314.

315.

316.

317.

318.

319.

320.

321.

322.

323.

324.

325.

326.

327.

328.

329.

330.

SILVA, V; GENTA, G; MOLLER, M; MASNER, M; TEDMSON, L; ROMERO, N; RADI, R; FERNANDES,
D; LAURINDO, F; HEINZEN, H; FIERRO, W; DENICOLA, A2011) Antioxidant Activity of
Uruguayan Propolis. In Vitro and Cellular AssayaFCdx.doi.org/10.1021/jf201032y

SLAVOV, A; TRIFONOV, A; PEYCHEYV, L; DIMITROMW, S; PEYCHEVA, S; GOTCHEVA, V; ANGELOV,
A (2013) Biologically Active Compounds with Antituom Activity in Propolis Extracts from Different
Geographic Region&iotechnology & Biotechnological Equipmezit (4): 4010-4013.

SOBOCANEC, S; SVERKO, V; BALOG, T; SARIC, RUSAK, G; LIKIC, S; KUSIC, B; KATALINIC, V;
RADIC, S; MAROTTI, T (2006) Oxidant/antioxidant goerties of croatian native propoldournal of
agricultural and food chemistry4 (21): 8018-8026.

SOCHA, R; GAA KOWSKA, D; BUGAJ, M; JUSZCZAK, (2015) Phenolic composition and antioxidant
activity of propolis from various regions of Polamhatural Product Research9: 416-422.

SONG, Y S; JIN, C B; JUNG, K J; PARK, E HO(R) Estrogenic effects of ethanol and ether etgratpropolis.
Journal of Ethnopharmacolodg2 (2-3): 89-95.

SONG, Y S; PARK, E H; JUNG, K J; JIN, C B(2) Inhibition of angiogenesis by propolgchives of
Pharmacal Research5 (4): 500-504.

SORKUN, K; BOZCUK, S; GOMURGEN, A N; TEKIN, (1997) An inhibitory effect of propolis on
germination and cell division in the root tips dfigat seedlingBee Products.Properties, Applications,
and Apitherapy Symposium Tel Ayip 129-135.

SOSNOWSKI, Z (1983) Method for extractingpolis and water soluble dry propolis powdénited States
Patent 4382886

SPECIALE, A; COSTANZO, R; PUGLISI, S; MUSUNIE R; CATANIA, M R; CACCAMO, F; IAUK, L
(2006) Antibacterial activity of Propolis and itstize principles alone and in combination with
macrolides, beta-lactams and fluoroquinolones aganicroorganisms responsible for respiratory
infections.Journal of Chemotherapl8 (2): 164-171.

SPIGOTI, G; TSUTSUMI, S; BERTOLINI, P; OPKAKI, K (2009) Protective effect of propolis on ration-
induced chromosomal damage on chinese hamster oghigyinternatonal Nuclear Atlantic Conference
ABEN, Rio de Janeiro, 29.0ct.2009

SPIRIDONOV, N A; BAKANEVA, V F; NARIMANOQOV, AA; ARNIPOV, V V (1991) Myotonic action and
cytotoxicity of beehive products
673.Apiacta26 (3): 69-73.

STEPANOVIC, S; ANTIC, N; DAKIC, L; SVABIC-VAHOVIC, M (2003) In vitro antimicrobial activity of
propolis and synergism between propolis and antobial drugsMicrobiological Researcii58 (4):
353-357.

STOJKO, A; SCHELLER, S; SZWARNOWIECKA, I; BTANOWSKI, J; OSTACH, H; OBUSZKO, Z (1978)
Biological properties and clinical application abpolis. Arzneimittel-Forschung / Drug Resear28:
35-37.

SZLISZKA, E; KROL, W (2013) Polyphenols lat#dd from Propolis Augment TRAIL-Induced Apoptosis
Cancer CellseCamhttp://dx.doi.org/10.1155/2013/731940

SZLISZKA, E; ZYDOWICZ, G; JANOSZKA, B; DOBO5 C; ZIOMEK, G; KROL, W (2011) Ethanolic extract
of Brazilian green propolis sensitizes prostateceagells to TRAIL-induced apoptosint.J.Oncologyl4
(38): 941-953.

TANI, H; HASUMI, K; TATEFUJI, T; HASHIMOTOK; KOSHINO, H; TAKAHASHI, S (2010) Inhibitory
activity of Brazilian green propolis components &ineiir derivatives on the release of cys-leukoggn
Bioorganic & Medicinal Chemistrg8 (1): 151-157.

TATEFUJI, T; IZUMI, N; OHTA, T; ARAI S; IKIBA, M; KURIMOTO, M (1996) Isolation and identifican
of compounds from Brazilian propolis which enhanwgcrophage spreading and mobility
1491.Biological & Pharmaceutical Bulletid9 (7): 966-970.

Bee Product Sciencejww.bee-hexagon.net2017 42




331.

332.

333.

334.

335.

336.

337.

338.

339.

340.

341.

342.

343.

344,

345.

346.

347.

348.

349.

TATSUHIKO, T; NAOKO, K; YUKO, H (2011) Apptiation of the material of honeybee origin. Applioatof
the consmetic material of the honeybee origin (dapa) Frag J.30: 17-24.

TETEREV, I | (1998Propolis in agriculture and veterinary medicine @Russian)Kirov; 87 pp

TIKHONOV, A I; YARNICH, T G; CERNICH, V P; BPANETZ, I; TICHONOV, C A (1998 heory and
practice of the production of medical preparati@rsthe basis of propolis (in Russiaf@)snovaHarkov;
379 pp

TOMAS-BARBERAN, F A; SELMA, M V; ESPIN, J 2016) Interactions of gut microbiota with dietary
polyphenols and consequences to human he2iltirent Opinion in Clinical Nutrition & Metabolic
Care,19: 471-476.

TORRES, D; HOLLANDS, I; PALACIOS, E (1990jféct of an alcoholic extract of propolis on thevitro
growth of Giardia lamblia
720.Revista Cubana de Ciencias Veterinargds(1): 15-19.

TOSI, E A; RE, E; ORTEGA, M E; CAZZOLI, A®R007) Food preservative based on propolis: Baxttatic
activity of propolis polyphenols and flavonoids apgscherichia coliFood Chemistryl04 (3): 1025-
1029.

TSURUMA, K; ICHIHARA, K; SHIMAZAWA M; HARA H (2015) Brazilian green propolis water extract up-
regulates the early expression level of HO-1 amlacates Nrf2 after UVA irradiatioBMC-CAMDOI:
10.1186/s12906-015-0945-4

TZAKOFF, TZ (1975) Untersuchung der lokathdtenden Eigenschaften der Propolis und ihre Wit
Operationen von Schafen und Hundia Propolis. Ein kostbares Erzeugnis des Biendmsl
Apimondia Verlag; Bukarest; pp 58-62.

TZAKOFF, TZ (1978propolis in the healing practic€NTIIl Sofia

UZEL, A; SORKUN, K; ONCAG, O; COGULU, D; GEMY, M; SALIH, B (2005) Chemical compositions and
antimicrobial activities of four different Anatotigoropolis sampledicrobiological Researci60 (2):
189-195.

VICTORINO, F R; FRANCO, S L; SVIDZINSKI, TE; AVILA-CAMPOS, M J; CUMAN, R K N; HIDALGO,
M M; BERSANI-AMADO, C A (2007) Pharmacological ewation of Propolis solutions for endodontic
use.Pharmaceutical Biology5 (9): 721-727.

VIT, P; HUQ F; BARTH O; CAMPOS M; PEREZ-PERE; TOMAS-BARBERAN F; SANTOS E (2015) Use
of Propolis in Cancer Resear@ritish Journal of Medicine & Medical Resear8h88-109.

VYNOGRAD, N; VYNOGRAD, I; SOSNOWSKI, Z (200@ comparative multi-centre study of the efficaxfy
propolis, acyclovir and placebo in the treatmemgefital herpes (HSVRhytomedicing (1): 1-6.

WALGRAVE, S E; WARSHAW, E M; GLESNE, L A (B8) Allergic contact dermatitis from propolis.
Dermatitis16 (4): 209-215.

WANG, J E A (2016) Neuroprotective EffectS#veral Phytochemicals and Its Potential Applicain the
Prevention of Neurodegenerative DiseaGesiatrics1: 29.

WANG, K E A (2016) Polyphenol-rich propodistracts strengthen intestinal barrier functiorabgivating
AMPK and ERK signalingNutrients8: 272.

WANG, X E A (2016) Relationship between tqtaenolic contents and biological properties afgwlis from 20
different regions in South KoreBMC Complementary and Alternative Medicit& 65.

WATANABE, M A E; AMARANTE, M K; CONTI, B JSFORCIN, J M (2011) Cytotoxic constituents of
propolis inducing anticancer effects: a revidaurnal of Pharmacy and Pharmacolog$ (11): 1378-
1386.

WENG, M S; LIAO, C H; CHEN, C N; WU, C L; N, J K (2007) Propolin H from taiwanese propolidines
G1 arrest in human lung carcinoma cellsurnal of agricultural and food chemistsp (13): 5289-5298.

Bee Product Sciencejww.bee-hexagon.net2017 43




350.

351.

352.

353.

354.

355.

356.

357.

358.

359.

360.

WIECKIEWICZ, W; MIERNIK, M; WIECKIEWICZ, M;MORAWIEC, T (2013) Does Propolis Help to
Maintain Oral HealthEvidence-based complementary and alternative nreglici

WU, Z; ZHU, A Q; TAKAYAMA, F; OKADA, R; LIU,Y C; HARADA, Y; WU, S Z; NAKANISHI, H (2013)
Brazilian Green Propolis Suppresses the Hypoxiadad Neuroinflammatory Responses by Inhibiting
NF-kappa B Activation in MicrogliaOxidative Medicine and Cellular Longevity

YANG, H Y; CHANG, C M; CHEN, Y W; CHOU, C 2006) Inhibitory effect of propolis extract on theowth
of Listeria monocytogenes and the mutagenicity-afttlbquinoline-N-oxide Journal of the Science of
Food and Agriculture36 (6): 937-943.

YILDIZ, O; KARAHALIL, F; CAN, Z; SAHIN, H; KOLAYLI, S (2014) Total monoamine oxidase (MAO)
inhibition by chestnut honey, pollen and propalisurnal of Enzyme Inhibition and Medicinal Chemyistr
29 (5): 690-694.

ZAMAMI, Y; FUJIWARA, H; HOSODA, M; HINO, HHIRAI, K; OKAMOTO, K; JIN, X; TAKATORI, S;
DOI-TAKAKI, S; KAWASAKI, H (2010) Ameliorative Effet of Propolis on Insulin Resistance in
Otsuka Long-Evans Tokushima Fatty (OLETF) R¥&kugaku Zasshi-Journal of the Pharmaceutical
Society of Japaf30 (6): 833-840.

ZAWADZKI, F; PRADO, | N; MARQUES, J A; ZEOWA, L M; ROTTA, P P; SESTARI, B B; VALERO, M V;
RIVAROLI, D C (2011) Sodium monensin or propoligraxt in the diets of feedlot-finished bulls:
effects on animal performance and carcass chaistaterJournal of Animal and Feed Scien@(1):
16-25.

ZEDAN, H; HOFNY, E R M; ISMAIL, S A (2009)rBpolis as an alternative treatment for cutanecaigsy
International Journal of Dermatologd8 (11): 1246-1249.

ZHONG, L; HAN, W; CHEN, H (2002) The anti-tbility of propolis.Natural Product Research and
Development 4 (6): 38-41.

ZHU, A E AL (2014) Brazilian propolis impres cognitive functions and regulates serum cytokalances in
patients with mild cognitive impairment at highitaite. Alzheimer's & Dementia: The Journal of the
Alzheimer's Associatiob0: P619-P620.

ZHU, W; CHEN, M; SHU, Q; LI, Y; HU, F (201®iological Activities of Chinese Propolis and Bitan
Propolis on Streptozotocin-Induced Type 1 Diab#tediitus in RatseCamdoi:10.1093/ecam/neq025

ZWOLAN, W; MERESTA, T (2000) Bacteriostagiction of the volatile oils obtained from propddigtracts in

relation to Staphylococcus aureus
1947.Herba Polonica46 (1): 30-34.

Bee Product Sciencejww.bee-hexagon.net2017 44




