P.aeruginosa) in general compounds are less active than against non-resistant bac-
terial strains. It should be mentioned that resistant strain P. aeruginosa in general
was more sensitive to some compounds compared to other resistant strains.
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Introduction. Infectious diseases are a significant problem affecting the pub-
lic health and economic stability of societies all over the world. Respiratory tract
infections are among the most common health pathologies. Antibiotics are usually
prescribed to treat diseases caused by these microorganisms. It is important to em-
phasize that in recent decades, bacterial resistance to antimicrobial drugs has become
an increasingly urgent problem: WHO states that bacterial resistance to antibiotics
causes the death of as many as 33,000 people in EU countries every year [1]. In order
to reduce the use of antibiotics, one of the possible alternatives is preparations of
natural origin with antimicrobial effects.

One of the strongest natural antibiotics is propolis. The results of an antimi-
crobial study of propolis showed that it effectively inhibits the growth of Gram-pos-
itive and Gram-negative bacteria. It is especially important to emphasize that prop-
olis contains several hundred biologically active compounds and many of them have
an antimicrobial effect, which prevents the development of resistant forms of micro-
organisms. Rivera-Yanez with co-workers showed that the biologically active sub-
stances presented in propolis suppress pathogens that cause respiratory diseases [2].
In order to produce propolis preparations that are safe for consumption with maxi-
mum therapeutic effect, it is important to investigate and determine the concentra-
tions of active substances, as well as the composition of excipients, which would be
friendly to the tissues of the body and ensure the stability of the preparations.

Most of the biologically active substances found in propolis are lipophilic and
easily soluble in polar solvents. However, ethanol and similar polar solvents have
strong adverse effects on cells and tissues with which they contact; for this reason,
the possibilities to use ethanolic extracts are limited. Aqueous extracts are the most
tissue-friendly, but the amount of biologically active compounds in such prepara-
tions is 10-20 times lower compared to extracts made using polar solvents [3].
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Aim of research. The aim of this work was to investigate the effect of hydro-
philic propolis solutions on metabolic activity/viability of respiratory tract cells in
pathological conditions.

Materials and methods. Aqueous (WEP), and aqueous with 20% PEG-400
additive (Pg-WEP) extracts were produced during the study. The phenolic com-
pounds were determined by the Folin-Ciocalteu method. HBEC-3 cells were used
for bioassays, and their metabolic activity in the presence of lipopolisaccharyde
(LPS) and different concentrations (5-50 ug/ml PC) of investigated propolis solu-
tions was assessed. Data analysis was performed by using SigmaPlot.

Results. LPS was used at concentration which caused 30 % decrease in cell
metabolic activity. Two models were used in this experiment: (I) wells were en-
riched with LPS for 24 h, after this treatment different concentrations of hydrophilic
propolis solutions were added and cell functions were investigated after 24 h; (II)
cells were treated with different concentrations of WEP and Pg-WEP for 24 h, after
that LPS was added and cell functions were measured after 24 h.

(I) The lowest amounts (5 and 10 pg/ml PC) of WEP had no effect, higher
amounts (15-30 pg/ml PC) showed statistically significant increases in cell meta-
bolic activity, and in the presence of the highest investigated amounts (40-50 pg/ml
PC), cell viability was similar to that of control cells. Pg-WEP was more effective
at smaller concentrations: only the smallest investigated amount (5 ug/ml PC) had
no effect, 15 pg/ml PC and higher amounts of extract showed increase in cell meta-
bolic activity if compare with cells treated only with LPS. In wells enriched with 30
ng/ml PC and higher cell viability was similar to that of control cells.

(IT) Cells pretreated with low amounts (5-10 pg/ml PC) of WEP undergo LPS-
mediated damage, similar to cells in which no extracts were presented. In the pres-
ence of extracts of 20-30 pg/ml PC, statistically significantly less damage was found.
At the highest investigated amounts of extracts (40-50 ng/ml PC), the metabolic ac-
tivity and viability of the cells were similar to the control samples. Cells pre-treated
with smallest amount (5 pg/ml PC) of Pg-WEP showed decrease in metabolic activ-
ity by 25,5%. Cells, pre-treated with 10-30 pg/ml PC of Pg-WEP undergo damage
only by 10-20%. In the presence of 40-50 pg/ml PC of this extract the metabolic
activity of investigated cells was similar to control.

Conclusions. Hydrophilic propolis preparations used at 15 pg/ml PC and
higher amounts have a protective effect on respiratory tract cells against damage
caused by bacterial lipopolysaccharide. Pg-WEP in small concentrations was more
effective if compare to WEP, it could be due to PEG penetration-improving proper-
ties.
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HEPECHHEKTUBHU 3ACTOCYBAHHSA KOMBIHOBAHUX EMYVYJIb-
TATOPIB Y TEXHOJIOI'II M'SIKUX JIIKAPCbKHX 3ACOBIB
Jucancovxka I. I1.
3anopi3bkuii qepkaBHUI MeTUKO-(papManeBTUYHMA YHIBEPCHUTET,
M. 3anopixxks, YKpaiHa

Beryn. 3actocyBaHHS pPI3HOMAHITHHUX €MYJIbraTopiB JO3BOJISIE ChOTOJHI
NPEJCTABIATH BEIMKUI aCOPTUMEHT eMYJIbCIHHUX KPEMIB JIJIsi KOCMETOIOTTYHHUX Ta
KI1HIYHUX 110oTpeO. [Ipu 11boMy BUpOOHMKAMH TTPOTIOHYIOTHCS SIK OKpEeMi KOMITOHE-
HTH, TaK 1 KOMOIHOBaHI MPOJIYKTH, KI MICTSTh JICKIJIbKAa €MYJIbIaTOPIB y CKIAII.

Merta gocaigkennsi. BusHauuTH nepcrnekTUBU 3aCTOCYBaHHS KOMOIHOBaHUX
eMYJIbIaTopPiB JIJIsl BUTOTOBJICHHS M'SIKUX 3aCO0IB.

Metoan mociigkeHHsi. AHaI3 aCOPTUMEHTY €MYJIbraropiB Ha pUHKY 3 BH-
KOPUCTAHHSIM IHTEPHET-PECYPCIB Ta JITEpaTypHUX TaHUX.

OcHoBHI pe3yJbTaTu. BUSBICHO PO3NOBCIOMKEHI MTPOTO3UITITi TAKUX KOMOI1-
HOBaHUX eMyJnbratopis sik Emulpharma 1000 (ueteapuiioBuii civpT, IlLEpUH CTe-
apar, copOiTaH cTeapar, LieTeapu TIIOKO3U/) YTBOPIOE MPsIMI €MYJbCIi, OJIEPXKY-
€THCS 13 PUPOAHOT CUPOBUHHM (0NUBKOBOI oii); [2,3] Emulpharma (Beautyderm)
K10 (uereapun nimoko3u, copOiTaH OJIMBAT, IETEAPUIIOBUN CITHPT) OJEPIKYETHCS 13
OJIMBKOBOI Ta MaJbMOBO1 oJ1iil; Amisol soft (bereniyioBuiA CriupT, MIILIEPUH CTEapar,
JELUTIH, cTepoiu coeBl); Emulsiphos (kainiro nernn pocdar, rinporeHizoBai naib-
MOBI Tiinepuan); Montanov 202 (apaxigijoBuil CupT, OETCHUIOBHM CIHPT, apa-
xiain mmoko3un); [1,3] Montanov 68 (LieTeapuiaoBHil CIUPT, LETeapuil IIIOKO3HU);
Olivem 1000 (ueteapun onuar, copoitan onupar); Plantasens HE20 (uereapun
miroKo3ua, copoditan onusar); Ercamulse NF V/FD (tieteapuioBuid CrimpT, mojicop-
oar 60); Ercamuls AE V/FD (tminepun cteapar, niereapet-20, nereaper-12, nerea-
pUIOBHUH criupT, HeTwi nanbmitar); Plantaquat NC (eTeapuioBuii ciupr, JICIIUTIH,
HaTpito 1eTeapui cyibdat, pocarnna oinis); Emulsifiant Gelisucre BIO (mminepus,
OJIisl COJIOIKOTO MUTAAIII0, CaXapo3u JiaypaT, LIUTPYyCoBa BOJa), SIBJISIE COOOI0 B'A3KY
piauny. Jljist ofepkaHHS €MyJbClii OOEpPHEHOTO THUITYy MPEJCTABICHI €eMYJIbraTopu
Ecomuls (mminepun onear, mosiriinepui-3-nodipiiuHonear, (Gppaxiiis OJUBKOBOI
odii, sika He oMUTtoeThes); Olivem 2090 (momirminepuii-4 oJMBaT/ Moyl puIUHOIIEAT),
SBIIIE COOOI0 pimMHY. BUpOOHMKY MPOINOHYIOTH J0/aBaTH KOMOIHOBaHI €MyJibIa-
TOpH, B cepeanbomy, 10 10% s ogepxaHHs cTaOUIBHOL eMyibCli. [3-5]

BucHoBkM. AHaii3 NpONOHOBAHMX HA PUHKY KOMOIHOBaHUX €MYJbIaTOpPIB
JIEMOHCTPY€ TIepeBary KOMIIOHEHTIB JIJIsi IPUTOTYBAaHHS MPSMUX €MYJIbCIH, ane € 1
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