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STUDY OF PROPOLIS AND WAX MOTH EXTRACTAS A

PREVENTIVE AND THERAPEUTIC MEANS FOR SOME DISEASES

Lakhmanyuk Y. R., Bodnariuk N. V., Ustianska O. V., Eberle L. V.,
Tsisak A. O., Gritsuk O. I., "Ulizko 1. V.
Odessa I. I. Mechnikov National University
"Odessa National Medical University
0lga2407152728@gmail.com

BUBYEHHY NMPOMOJIICY TA EKCTPAKTY BOCKOBOI MOJII 1K
NMPODINIAKTUYHUMNA | TIKYBAJIbHUN 3ACIBE NPU JEAKUX
3AXBOPIOBAHHAX

JlaxmaHiok 0. P., BogHaprok H. B., YctaHcbeka O. B., Ebepne J1. B.,
Licak A. O., lpuyyk O. I.,- 'Ynizko I. B.
Onecbkunii HauioHaabHWIA yHIBepcUTeT iMeHi I. |. Me4yHukoBa, M. Ogeca
"Opaecbkunii HalioHanbHWU MeanydHui yHiepcuteT, M. Oneca

U3YYEHUE NMPOMOJINCA U SKCTPAKTA BOCKOBOW MOJIN KAK
NMPODPUJIAKTUYECKOE U JIEMEBHOE CPEACTBO INPU
HEKOTOPbIX 3ABOJIEBAHUAX

JlaxmaHiok 10. P., BogHapitok H. B., YcTtaHckas O. B., 36epne J1. B.,
Luncak A. A., lpuyyk A. U., ' Ynusko U. B.
Ognecckunvi HaunoHasbHbIV yHuBepcuteT umerHn Y. . MedHukosBa, r. Ogecca
" Opnecckuii HaLMoHabHbIV MeanUMHCKn yHuBepcuTeT, r. Onecca

Pe3iome/Summary

The paper presents an analysis of the literature data of the last decade on the clinical
use of such apiproducts as propolis and wax moth extract as therapeutic and prophylactic
agents. Interest in apitherapy and its effectiveness are due to the high content of compounds
with pronounced biological activity in bee products. These compounds are both actually of
plant origin and are the products of their subsequent metabolism in the body of the bee.
Numerous studies demonstrate the healing properties inherent in apiproducts associated
with anti-inflammatory, antioxidant, anticarcinogenic, antidiabetic, antiatherogenic,
immunomodulatory and other effects.

Biologically active substances of propolis, indirectly affecting the intra- and extracellular
structures of tissues, correct the metabolism of cancer cells, causing, in this regard,
inhibition of growth and progression of tumors. The results obtained to date convincingly
indicate the advisability of using propolis and other apiproducts in oncology as additional
therapeutic agents. An analysis of new publications on the study of the effects of wax moth
extract, both in the experiment and in the clinic, indicates that this apiproduct has
antimicrobial and immunomodulatory properties that can be effective in combating
tuberculosis and other dangerous pathologies.

Keywords: apitherapy, biologically active substances, propolis, wax moth extract,
oncology, tuberculosis, therapeutic and prophylactic agents.
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B paboTe npeactaBneH aHanna nMTepaTypHbIX JaHHbIX NOCNEOHEero ecatmneTme no
KIIMHMYECKOMY MPUMEHEHUIO TakMX anunpoayKTOB Kak MPOMOSIMC U 3KCTPAKT BOCKOBOW
MOJIM B Ka4ecTBe Nle4ebHbIX 1 NPOPUNaKTUYECKUX CPEACTB. VMIHTEpec Kk annTepanun 1 ee
9P dEKTMBHOCTb 00YCNOBEHbI BLICOKMM COAEpPXaHMeM B MpoayKTax nyenoBoacTBa CO-
€OVHEHNIN C BbIPaXEHHOM OMONOrnMYeckor akTUBHOCTbIO. DTU COEeAVHEHUS MMEIOT Kak
COOCTBEHHO pacTUTENIbHOE NPOUCXOXOEHME, Tak N ABASIOTCA NPOAYKTaMM UX nocnenyto-
wero metabonmama B opraHmame nyesnbl. MHOrOYNCNEeHHbIE NCCNeoBaHNA LEMOHCTPU-
PYIOT CBOWMCTBEHHbIE anunpoaykTam LenebHble CBOWCTBA, accouMmpylolme ¢ NpoTMBO-
BOCMaNNTENbHBIMY, aHTUOKCUAAHTHBLIMU, aHTUKaHLEPOrEHHbIMU, aHTUANAOETUYECKNMMU,
aHTUaTEePOreHHbIMMU, UMMYHOMOAYNPYIOLWMMU U Apyrumn addektamu.

Buonornyeckn akTMBHbIE BELLECTBA MPOMosinuca onocpeaoBaHHO BO3AENCTBYS Ha
BHYTPU- U BHEK/IETOYHbIE CTPYKTYPbl TKAHEW, KOPPEKTUPYIOT MeTaboIM3M pPakoBbIX Kie-
TOK, Bbi3blBasi B 3TOWM CBSA3U, TOPMOXEHME POCTa N Nporpeccun onyxonei. Nony4yeHHble K
HaCTOSLLLEMY BPEMEHM pe3ynbTaThl yoeauTenbHO CBMOETENbCTBYIOT O LLe1ecoobpasHoCTH
MCNONb30BaHUSA NMPOMoaNca U ApPyrnx anunpoaykToB B OHKOJIOTMW B Ka4eCTBe A0MOJIHU-
TeJIbHbIX TeparneBTUYEeCKNX CPeacTB. AHaIN3 HOBbIX NMybMKaLUMA MO nccnegoBaHuio ag-
dEKTOB 3KCTPaKTa BOCKOBOM MOJIN KAk B SKCMEPUMEHTE, Tak U B KJIMHUKE, CBUAETENb-
CTBYET O HaNM4YuUM y OAHHOrO anunpoaykta aHTUMMUKPOOHBLIX M UMMYHOMOZAYMPYIOLLMX
CBOWCTB, KOTOpPbIE MOTYT ObITb 3@ eKTBHbI B 60pbbe ¢ BO30yaMTenamMmmn tybepkynesa u
OPYrnx onacHbIX NaTonorumn.

KnoyeBsbie cnoBa: anvtepanusi, 6MO10rM4ecky akTUBHbIE BELLECTBA, MPOMNoINC, 9KCT-
pPakT BOCKOBOV MOJIM, OHKOJIOrus, Ty6epkynes, e4ebHblie n npodunaktnieckme cpea-
cTBa.

Y po0OoTi NpeacTaBneHnin aHania nirepaTypHUX JaHMX OCTaHHbOrO AECATUITTSA Woa0
KNiHIYHHOrO 3aCTOCYBaHHA TakuxX aninpoaykTiB Ik NPONOJiC Ta eKCTPpakT BOCKOBOI MO SIK
nikyBanbHi Ta npodinakTuyHi 3acobu. IHTepec o anitepanii Ta ii epekTUBHICTb 0OYMOB-
NEHi BUCOKMM BMICTOM Yy NpoaykTax 64XinbHMUTBA CMOJMYK i3 BUPAXEHOI Oi0N0rivyHOI0
aKTMBHICTIO. Lli cnonykn matoTb 5K POCANHHE NMOXOMAXXEHHS, TakK | € NpoayKTamMu ix noganb-
woro metaboniamy B opraHiami 6,4konm. Y1cneHHi 4ocnimkeHHS AEMOHCTPYIOTbL BNacTUBI
aninpoayktam LintoLui BNacTUBOCTI, WO aCoLio0Tb i3 NpoTu3ananbHUMU, aHTUOKCUOAHT-
HUMW, AaHTUKAHLLEPOrEHHUMM, aHTUAIA0ETUYHUMN, aHTUATEPOrEHHUMMN, IMYHOMOZYTIOYM-
MU Ta iHWKMN edekTaMU.

bionoriYHO akTMBHI pe40BMHK MPONOJIiCY ONocCepenKoBaHO BMNJIMBAOYM HA BHYTPILL-
HbO- | MO3AKJ/ITUHHI CTPYKTYPU TKAHUH, KOPUTYIOTb MEeTaboi3M pakoOBUX KJTITUH, BUKJIMKA-
I04M y 3B’A3KY 3 UMM rajsibMyBaHHS POCTY Ta nporpecii nyxanH. OTpmmMaHi Ha gaHuin 4ac
pesynbratu NepekoHNMBO CBiAYaTb NPO OOUIBbHICTb BUKOPUCTAHHS MPOMOJICY Ta iHWKNX
aninpoaykTiB B OHKONOTii Ik A4040aTKOBI TepaneBTUYHI 3acobu. AHania HOBUX Nybnikauin
LWOoA0 OOCNimKEHHS edeKTIB eKCTPAaKTy BOCKOBOI MOJIi 1K B €KCMEPUMEHTI, Tak i B KNiHiui
CBiO4YMTb NPO HAsIBHICTb Y 4AHOrO aninpoaykTy aHTUMIKPOOHMX Ta IMyHOMOAYOKUMX BNa-

CTUBOCTEWN, SIKi MOXYTb OYyTU e(PEKTUBHMMM
y 60p0Tb0i 3i 30yaHMKaMK TyOepKynbo3y Ta
iHLIMX HeOe3neyYHnX NaToorii.

Introduction

Today, the problem of maintaining and
improving health is becoming increasingly
acute. The influence of various
anthropogenic environmental factors, the
emergence of drug-resistant strains of
pathogens, the emergence of expensive

KniouoBsi cnoea: anitepanisa, 6ionor-
iHHO aKTUBHI pe4OBUHW, NPOMNOSIC, EKCTPaKT
BOCKOBOI MONi, OHKOJOTifA, TyOepkynbo3s,
NiKyBasnbHi Ta NpodinakTn4yHi 3acoou.
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and ineffective medicines: all this
suppresses human immunity. That is why
society often turns to medicines from the
arsenal of alternative medicine, whose
therapeutic properties are due to natural
biologically active substances.

Apitherapy has been used since an-
cient times and is increasingly valued as a
medical support by many doctors and sci-
entists around the world. Numerous stud-
ies have attributed a wide range of proper-
ties to bee products, including antioxidant,
antibacterial, anti-inflammatory, antiviral,
anti-tumour, and many others.

For example, propolis is a bee prod-
uct known since ancient times for its heal-
ing properties. Due to its wide variety of
chemical compositions, it has a rich biolog-
ical and pharmacological activity and is
widely used in medicine, cosmetology and
other areas of human activity. This api prod-
uct is one of the most researched and rich-
est in biologically active components. It has
been documented by many researchers
that propolis contains more than 500 com-
pounds, including flavonoids, phenolic
compounds, polyphenols, terpenes, terpe-
noids, coumarins, steroids, amino acids
and aromatic acids. It is also rich in essen-
tial oils, vitamins (A B, C and E complexes)
and minerals such as aluminium, sodium,
potassium, calcium, copper, magnesium,
iron and zinc. Numerous preclinical and
clinical studies have shown that a wide
range of natural compounds in propolis are
potential anti-diabetic, anti-apoptotic, anti-
inflammatory, antioxidant, antibacterial,
antiviral and anticarcinogenic agents. Vari-
ous studies have examined the antiprolif-
erative effects of propolis from different
countries, and its cytotoxic effects have
been attributed to its polyphenol content.
These results show that this apiproduct is
able to reduce the proliferation of cancer
cells and may play a promising role in the
development of new anti-cancer drugs in
the future.

An equally amazing medicine is the
extract of wax moth larvae. Observations by
scientists, apitherapists, and beekeepers

attest to their incredible medicinal proper-
ties.

Wax moth larvae are the only living
creatures on the planet that feed on wax,
but it is not pure wax, but honeycombs im-
pregnated with all bee products, contain-
ing all vitamins and microelements, which
makes it possible to restore a huge num-
ber of processes in the human body. By
eating these bee products, the wax moth
larva accumulates their biological potential.
Many bacterig viruses and protozoa have a
protective shell that resembles wax in its
properties and is resistant to chemical at-
tack. The wax moth is the only living crea-
ture on Earth whose larvae have enzymes
that can metabolise wax. More than 100
years ago, l. I. Mechnikov studied the prop-
erties of wax moth larvae on Mycobacteri-
um tuberculosis. Studies have shown that
the enzyme cerase in the alcohol extract of
the wax moth is able to dissolve the lipid-
wax component of the tuberculosis bacte-
ria’s membrane, making them less protect-
ed and more susceptible to drugs.

Additional studies of wax moth extract
and propolis have proven their effectiveness
and versatility in terms of clinical effects,
which will open up new prospects for these
bee products as an independent drug and
a drug in the complex therapy of various
pathological conditions.

The aim of the study is to analyse
publications of the last decade on the clin-
ical use of apiary products (propolis, wax
moth larvae extract) as prophylactic and
therapeutic agents for certain pathologies.

Results and discussion

Propolis is a natural substance con-
taining about 50 different compounds. It is
composed of plant resins with organic ac-
ids (55%), balsams containing tannins, es-
sential oils, aromatic aldehydes, phenolic
carboxylic acids (8% each), as well as wax
(22%) and pollen (5-11%). In addition,
there are mechanical impurities and ash
elements such as calcium, potassium, man-
ganese, zinc, aluminium, sodium, phospho-
rus, iron, magnesium, copper, cobalt, va-
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nadium, silicon and strontium.

Although propolis contains a small
amount of nitrogenous substances such as
proteins, amides, amines and amino acids,
the total nitrogen content is less than 0.7%.
The known amino acids present are tryp-
tophan, phenylalanine, leucine, cystine,
methionine, valine, serine, glycine, histidine,
arginine, proline, tyrosine, threonine, ala-
nine, lysine, aspartic and glutamic acids.

The key components of propolis are
flavonoids (19 identified), as well as the se-
cretion of the maxillary glands of bees,
which includes acetoxybetaquinol; 10-oxy-
2-decenoic acid (2-8 %), which has anti-
oxidant properties [1, 2].

Chromatographic analysis has re-
vealed various components of propolis, in-
cluding flavones (chrysin, tectochrysin, lu-
teolin, apigenin, etc.), flavonols (quercetin,
kaempferol, galangin, isialpinin, ramocitrin),
flavonols (pinocombirin, pinostrobin, etc. ),
phenolic acids (trans-caffeine, trans-cou-
marin, trans-ferulene, cinnamaldehyde,
vanillin, etc.), as well as terpenoids, 6-ace-
toxybetaine, bisabolol and the aromatic al-
dehyde isoaniline (4-oxy-3-methoxybenzal-
dehyde) [3, 4].

Propolis has a variety of applications
as a medicinal product, used both internally
and externally, including in the form of in-
halations and various preparations such as
ointments, solutions, and candles [5, 6]. It
has demonstrated effectiveness in the
treatment of injuries, wounds, slow-healing
postoperative wounds and burns.

For the treatment of trophic ulcers on
the lower extremities, aerosols containing
a 5% aqueous solution or an ointment con-
taining 10-30% propolis are used.

In proctology, propolis is also used to
treat anal fissures and haemorrhoids. For
this purpose, ointment and suppositories
containing 10% propolis are used. Propolis
preparations can be recommended to pa-
tients after proctological operations.

In diseases of the upper respiratory
tract and lungs, propolis is used due to its
antibacterial, local anaesthetic, anti-inflam-

matory, regenerative and immunomodula-
tory properties. It also has the ability to en-
hance the effect of antibiotics, which makes
it a valuable therapeutic agent for respira-
tory diseases [7, 8].

Propolis has been found to be useful
in the treatment of upper respiratory tract
and lung diseases due to its antibacterial
properties; it also has local anaesthetic,
anti-inflammatory, regenerative and immu-
nomodulatory effects. It can also increase
the effectiveness of antibiotics when used
together [9, 10].

Propolis preparations are used in gas-
troenterology to treat diseases such as gas-
tric and duodenal ulcers, gastritis, colitis,
hepatitis, and biliary dyskinesia [11, 12].

In gynaecological practice, they are
used to heal and eliminate inflammation,
treat various diseases, such as cervical ero-
sion, colpitis (vaginitis), endocervicitis, and
poorly healing wounds after gynaecological
operations.

In addition, in dermatology, propolis
preparations are widely used in the treat-
ment of various skin diseases: eczema,
neurodermatitis, psoriasis, dermatomyco-
Sis, pustular processes and herpes simplex
[13, 14].

Various studies by clinics and labora-
tories from different countries [15-18] have
demonstrated the potential of propolis as a
promising treatment for various types of
cancer. Cancer is a heterogeneous disease,
with two characteristic features being un-
controlled cell proliferation and insufficient
apoptosis. Various studies have specifical-
ly focused on human breast cancer cells
and found that propolis has a significant
anti-tumour effect. It induces apoptosis; it
has the ability to exhibit low toxicity to nor-
mal cells while selectively targeting tumour
cells. This selectivity makes it a potentially
outstanding treatment for breast cancer
[17].

Scientists Benguedouar L. Lahouel M.
Gangloff S. et al. studied the effect of an
ethanolic extract of Algerian propolis on
melanoma tumour growth. The researchers
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found that one of the key compounds (ga-
langin) present in propolis plays a signifi-
cant role in inducing apoptosis and inhibit-
ing melanoma cells in vitro. This suggests
that propolis may be effective in the fight
against melanoma, a type of skin cancer
[18].

Various studies have examined the
antiproliferative effects of propolis, a natu-
ral bee product from different countries,
and its cytotoxic effects have been attrib-
uted to its polyphenol content. Turkish sci-
entists Demir S. Aliyazicioglu Y. Turan I. et
al. have shown the cytotoxic effects and
possible mechanisms of action of ethanol-
ic extract of Turkish propolis (EEP) on hu-
man lung cancer cell line (A549). The cy-
totoxic activity of EEP on A549 cells was
detected by MTT assay. Then, the mecha-
nisms involved in the cytotoxic effect of EEP
on A549 cells were investigated in terms of
apoptosis, mitochondrial membrane poten-
tial and cell cycle using flow cytometry,
endoplasmic reticulum stress using RT-PCR
and caspase activity. EEP showed selective
toxicity to A549 cells compared to normal
fibroblast cells. Scientists determined that
EEP arrested the cell cycle of A549 cells in
G1 phase, induced endoplasmic reticulum
stress, caspase activity and apoptosis, and
reduced mitochondrial membrane potential.
These results show that Turkish propolis is
able to reduce the proliferation of cancer
cells and may play a promising role in the
development of new anticancer drugs in the
future [17, 19].

Everyone knows about the healing
properties of bees, but the big wax moth
(Galleria mellonella) can be considered an
equally important and useful insect. It is a
member of the subfamily Galleriinae of the
family Pyralidae of the order Lepidoptera
This species of insect is a cosmopolitan,
meaning that it can easily adapt to environ-
mental conditions. Currently, the wax moth
is found on all continents of the Earth (ex-
cept Antarctica).

Wax moth extract stands out for its
unique composition. It is a unique source
of enzymes, trace elements and vitamins

that surpasses many conventional medi-
cines. The tincture contains 20 of the 28
essential and nonessential amino acids
necessary for a healthy and fulfilling life.
These amino acids play specific roles that
correspond to their functions in the body.
For example, the valine, leucine and isoleu-
cine contained in the tincture are essential
for recovery from injury, muscle mass and
protein absorption. Tryptophan, phenyla-
lanine and methionine have a positive ef-
fect on heart function and strengthen the
immune system. Arginine helps regulate
growth, improves blood supply and stimu-
lates the production of growth hormones.

The extract also contains serotonin-
like substances, peptides, enzymes, xan-
thine, hypoxanthine, high molecular weight
proteins, nucleotides, nucleosides, steroid
hormones, a significant amount of essen-
tial trace elements such as copper, potas-
sium, manganese, magnesium, selenium,
zinc, iron, chromium, molybdenum and
cobalt, as well as various vitamins.

The wax moth larva is a highly con-
centrated product, with free amino acids
accounting for more than 50% of its weight,
high molecular weight substances for 2%,
and nucleotides and nucleosides for 1.5%.
It also contains from 2 to 4.7% of monosac-
charides and disaccharides, 0.1% of fatty
acids and 7.1-9.1% of minerals. The extract
contains peptides, proteins, carbohydrates,
lipids and fatty acids (including essential li-
noleic and linolenic acids), purine deriva-
tives, vitamins, important micro- and mac-
roelements. Based on chromatography-
mass spectrometry data, 48 individual sub-
stances were identified in the Galleria mel-
lonella larvae tincture. Among them are
glycerol, butan-1-ol,N,N-dimethylaminoeth-
anol, phenylacetaldehyde, ethyl palmitate,
ethyl linoleate and 6-aminobenzothiazole.
This makes it similar to a living “tablet” of
nutrients [20].

Indications for cardiovascular use of
the extract include conditions associated
with myocardial ischaemia and heart failure.
It is also useful in chronic bronchopulmo-
nary diseases, including chronic inflamma-
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tory processes. The extract can treat sexu-
al function disorders, such as infertility,
miscarriage, menopausal symptoms in
women, low sex drive, slow sperm motility
and prostate adenoma in men. It has also
been shown to have a positive effect in
various immunodeficiency states, hypotro-
phy, anaemia of various origins, and anae-
mia during pregnancy [21].

Literature data indicate that the ex-
tract can be effective in the complex ther-
apy of hypertension and gastrointestinal
diseases, including duodenal ulcers, as well
as to prevent scarring at the site of an ul-
cer. Scientists have found benefits in hep-
atitis, cholecystitis, pancreatitis, and gas-
tritis of various etiologies. The extract has
an antioxidant and strengthening effect,
improves microcirculation, reduces throm-
bosis in varicose veins, and has anti-stress,
adaptogenic and antioxidant properties
[22].

It has been established that wax moth
extract obtained from freshly collected lar-
vae under certain conditions has healing
properties, in particular in the treatment of
tuberculosis. This extract contains biologi-
cally active substances, consisting of two
main components - the serine protease
enzyme and chitosan [23].

The idea of using wax moths in the
treatment of tuberculosis was first men-
tioned by the great Nobel Prize-winning
scientist I. I. Mechnikov. He suggested that
the larvae may contain special enzymes
capable of destroying the waxy outer layer
of Mycobacterium tuberculosis, known as
the Koch'’s bacillus. This concept was fur-
ther developed by other scientists who pro-
posed the “lipase concept” for treating TB
using wax moths: the protective lipid layer
of mycobacteria could be damaged, mak-
ing them more susceptible to drugs and the
human immune system [23].

Further studies have confirmed that
serine protease (cerase enzyme) contained
in wax moth tincture has the ability to dis-
solve the membranes of E. coli. This is a
digestive enzyme that occurs naturally in

wax moth larvae and can be effectively ex-
tracted and preserved in an ethanol-based
larval extract. In addition to breaking down
waxy lipids, this enzyme also promotes lung
tissue regeneration and promotes new cell
growth.

Another useful component of wax
moth tincture is chitosan, which has anti-
bacterial and anti-tuberculosis effects.
Studies have shown that as little as 10 min-
utes of interaction between mycobacterial
cells and chitosan can lead to an antibac-
terial effect [24]. Chitosan binds to the
surface of the cell membrane of tuberculo-
sis bacteria and destroys it, which ultimately
leads to the death of the bacterial cell.

Wax moth extract has significant phar-
macological and therapeutic effects, offer-
ing a number of benefits with low toxicity
and stable storage. It is well tolerated and
does not cause undesirable side effects.
However, it should be borne in mind that
the use of bee products can be dangerous
for people with allergies and intolerances
to these products.

The extract has a multifaceted bios-
timulating effect on the body, combining
adaptogenic, cardioprotective, hypotensive,
hypocoagulant, antibacterial and other
properties [24].

Conclusions

The problem of finding effective
drugs for the treatment and prevention of
various diseases remains important. This
problem is especially relevant in connection
with the phenomenon of polypharmacy,
excessive and not always appropriate use
of pharmacological drugs.

Propolis and wax moth extract have
attracted considerable attention in recent
years as potential candidates for the pre-
vention and treatment of dangerous diseas-
es. Based on numerous modern studies,
these bee products have been analysed for
their anticarcinogenic, anti-inflammatory,
immunomodulatory and many other prop-
erties.

According to the results of studies in
many clinics around the world, wax moth
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extract has demonstrated great potential in
the treatment of malignant tumours and tu-
berculosis due to its antibacterial and anti-
carcinogenic effects. Despite the promis-
ing preliminary findings, more extensive re-
search, including clinical trials, is needed
to determine the effectiveness of these
natural substances in the treatment of par-
ticularly dangerous diseases.

In summary, propolis and wax moth
extract have a powerful potential as a com-
plement to conventional treatments for dan-
gerous diseases, thanks to their various bi-
ologically active compounds. The joint ef-
forts of scientists, physicians and beekeep-
ing experts will be crucial to explore the
potential of these natural remedies and turn
them into safe and effective treatments for
cancer, tuberculosis and other serious
pathologies.
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