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PROPOLIS RX

ew beekeepers quickly learn that
propolis is the glue bees use to bind
hive parts together, making the ma-
nipulation of frames and other hive parts
a growing challenge as hive equipment is
increasingly coated by the bees. At warm
temperatures fresh propolis is incredibly
sticky, while at low temperatures it serves
as a solid binding agent, making frames
difficult to extract. Gathered by bees as
plant resins, the complex material has been
considered a form of medicine dating back
thousands of years. Various studies have
shown propolis to be antimicrobial in na-
ture, with studies on herpes simplex virus,
influenza virus and most recently as a po-
tential inhibitor of HIV-1 expression (Gek-
ker et al 2005) as only a few examples of
U.S. testing. The HIV study. done in vitro
(a study made to occur in a controlled ex-
perimental environment rather than within
a living organism or natural setting), found
that propolis has powerful antiviral activity,
in lab tests, against X4 and RS variants (two
categories of HIV strains, distinguished by
their different approaches to infecting a
cell) in the major cell types that this virus
infects. The study indicated that, though the
tested propolis samples were from various
parts of the world, each variation of the ma-
terial functioned as a viral entry inhibitor.
Dr. Nicola Bradbaer of Bees for De-
velopment (2009) reports that it was long
thought that bees collect the plant resins
without altering their composition, but “re-
cent work has shown that bees’ enzymes
do indeed transform some components of
propolis.” There is no clear and chemi-
cally standardized definition of propolis,
although all experienced beekeepers know
what it is. It is a beekeeper term, not based
on plant botany—the precursors of propolis
are the “sticky material on leaf buds™ bees
collect. Dr. Eva Crane, the late director of
the International Bee Research Associa-
tion, reported that propolis is “material that
honeybees and some other bees can collect
from living plants, and use alone or with

June 2013

beeswax in construction and adaption of

their nests™ (Crane, 1990). To confuse mat-
ters further, Crane adds that some authors
consider the material that beekeepers scrape
from their hives to be propolis, even though
it may contain a large percentage of bees-
wax and a small amount of bee-collected
pollen and honey. The propolis part of this
is sometimes called balsam. Stingless bees
use propolis and wax to produce a material
called cerumen. which Crane suggests may
be a more precise term to describe what
honey bees use in their hive.

Bees use the propolis it keep their homes
dry. free of drafis and hygienic. The inside
walls of bee trees are remarkably smooth
with a vamish of propolis, sealing cracks
where microorganisms may develop. The
volatile components of propolis are thought
to serve as an antiseptic air-freshener. The
thin layer of propolis varnish inside the

Beeswax, propolis or both? This bee seems to be standing guard over an area of
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brood cells strengthens the comb and estab-
lishes a more hygienic space in which eggs,
larvae and pupae complete their metamor-
phic processes. The space within the brood
nest is dark, humid from honey processing
and filled with the microbes associated with
pollen conversion to bee bread. The thin
propolis layer on much of the wood surface,
as well as on the wax comb, apparently
helps the bees maintain colony in healthy
homeostasis (a relatively stable equilibrium
among diverse elements inside the hive).

Propolis contains over 180 components
(Burdock, 1998) and the exact molecules
involved in this inhibitory role are un-
known. Many researchers suspect that vari-
ous flavonoids (organic compounds that ap-
pear as pigments in plants), moronic acid
derivatives and caffeic acid (present in at
least some plant resins) are contributing to
the anti-HIV-1 activity.

brace or burr comb that may have some propolis added to the beeswax. Frame
scrapings are usually a mixture of wax and resin.
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In this article, we explore some of these
chemical and medical properties. starting
with the use of herbal remedy for over three
thousand years, as well as recent evaluations
of the substance’s toxicological properties.

History of human medical use

As many cultures interacted with bee-
hives in earlier times, the advantages of
propolis were widely accepted. While the
exact sources of illnesses were as poorly
understood as their cures until relatively
recently in contemporary history, there is a
void of solid research on the medical appli-
cation of propolis since Western medicine
has only been conducting research in this
area for approximately 40 years. This task
has proven to be highly challenging because
of the variance in propolis’s composition,
and the lack of a standard propolis product.

But we are making headway. We are
finding strong evidence of mechanisms that
underlie the substance’s historic reputation
as a medicine. Crane collected some of the
traditional uses of propolis in her book, The
World History of Beekeeping and Honey
Hunting. She cites Aristotle’s Historia ani-
malium, which points to propolis as a cure
for bruises and suppurating sores. Accord-
ing to scholarly texts surviving from ancient
Rome, propolis was a component in many
physicians® poultices. Crane cites Arabic
physician Avicena’s claims that propolis
was “capable of expelling the tip of an ar-
row or thorns, cleans and softens the skin®.
Records from 12" century Europe describe
medical preparations using propolis for the
treatment of dental cavities and with mouth
and throat infections.

Even the Incans—who had access to
stingless bees (Genus Mellipona) before the
western honey bee, genus Apis, was brought
to the Americas by Europeans—adapted
propolis as a treatment for inflammation ac-
companied by fever. As honey bees thrive
in most habitats also occupied by humans,
propolis has, historically, been an available
resource. Propolis has been used in dental

(1) While watching this queen examine the brood comb for a place to lay,
evidenced by the eggs in the cells to the left of the queen.
the center of the brood area. (r) As the queen turns away from the ed
ing to chemical odors (which may include the volatiles from propolis),
conditioning the bees use to prepare ce
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work, serving to both seal and clean the
work site; it is readily available in health
food stores as toothpaste and other personal
grooming products. Inspiration for modern
research of propolis as a possible agent
against HIV came when researcher Genya
Gekker, who received her formal training in
the Ukraine, sought propolis as a traditional
remedy for her own cold.

Some recent investigations include:

Anticancer effects—Ethanol extracts
have been tested on human liver and uter-
ine carcinoma cells in the laboratory and
shown to inhibit their growth: one of the
components of propolis is clerodane diter-
pendoid, which shows a selective toxicity
to tumor cells. Using hamster ovary cells
and mouse sarcoma-type tumors, propolis
killed cell growth and prevented further cell
development.

Antioxidant effects—Propolis flavo-
noids are thought to be powerful antioxi-
dants, affecting free radicals and protecting
compounds like Vitamin C from being de-
stroyed.

Wound healing and tissue repair—
Propolis is thought to stimulate circulation,
enzyme systems and cell metabolism in
burn wounds, perhaps due to the arginine
in propolis.

Cardiovascular effects—Tests  with
mice showed that propolis reduced blood
pressure and produced a sedative effect.
There may be other benefits as well.

Dental caries effects—When rats were
given water containing a propolis extract
they developed fewer dental caries when
also exposed to one of the decay microbes.
It has also been used as a secondary treat-
ment to gingivitis, plaque and pulp gan-
grene.

Human tests—A wide array of tests with
humans (with different sample sizes and
control conditions) suggest that propolis
has some benefit in throat and lung infec-
tions, plaque and gingivitis, deep-growing
fungi, ringworm, skin ulcers on the tibia,

. )
she reached the edg
Her antennae extended, she paused and started to turn back to
ge of the brood nest, we wonder if she is respond-
the temperature of the brood area, or some other
Iis prior to the queen laying a egg into the cells in this region.

burns, external ear infections, vaginal and
cervix inflammation and giardiasis. We
mention these with caution because they
are not widely approved treatments in the
United States, and require further investi-
gation by both the medical community and
potential users.

Perhaps the most remarkable part of all
of the range of applications of propolis is
the rate at which its purported properties
are finding underlying support. Even with
its inconsistent composition, it seems high-
ly probable that the wide-range antibacte-
rial, antiviral and antifungal properties of
propolis would benefit everything from
‘suppurating sores’ to low-cost dentistry.
Perhaps. if the traveling salesmen, who
coined the phrase. had been selling *bee oil’
instead of snake oil, they’d never have sul-
lied their reputations!

Uses of propolis by humans

Though the historical properties of prop-
olis have been widely established and the
progress of science in the past 40 years of
research has been promising, the reality of
U.S. regulatory requirements demand rig-
orous testing and strict definitions before
such substances can be marketed with any
specific health claims. This is a challenge
because the composition of propolis varies
by region (which makes it particularly re-
markable that all propolis samples appear
to be generally effective) and the abun-
dance of corroborating data required can be
quite high.

Of particular interest, considering the
range and impact of human immunodefi-
ciency virus (HIV) on the global popula-
tion, a report published in the 2005 Journal
of Ethnopharmacology detailed the effects
of propolis on specific cell bodies targeted
by HIV type 1. To address the variance in
chemical composition, the team tested sub-
stances collected from various local and
global regions. specifically studying the
effect of different concentrations of propo-
lis on CD4+ and microglial cell cultures,
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