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L]ensy. [Ipoananu3upoBaTh XapakTep BIUSHUS CHHTETUYECKOTO MENTHIA aKTUBHOTO IE€H-
Tpa TpaHyJoLHUTapHO-MaKpodaraabHOro KonoHuectumynupymoiero gakropa (IM-KC®) — ZP2
Ha POCT B KHUJKOHN MUTATEIBHOUN cpelie U OUOIIIICHKOOOpa30BaHUE KIMHUYECKUX IITAMMOB SHTE-
pobGakTepuii in Vitro.

Mamepuanvt u memoowi. OnbITHI IN VItro mpoBeneHs! Ha TecT-mtammax Escherichia coli
K12 (ATCC 25922) u Staphylococcus aureus 209P (ATCC 6538-P), a taxke 24 KIMHUYECKUX
u3oiATax sHTepobakTepuii, Bkiaodas E. coli (n=12) u Klebsiella pneumoniae (n=12), Bbiaenen-
HBIX U3 THOMHBIX paH y OOJIbHBIX C CHHAPOMOM JHA0ETHUYECKOW CTOIbI, OTIENSEMOrO BlIaraauiia
y KEHIIUH C MUOMOW MAaTKH, K€Y y OOJIbHBIX C XOJCIUCTUTOM U XOJIAHTUTOM. B skcnepumen-
TaxX MCIOJIb30BAIM CHHTETHUECKUI nenTua akTuBHoro nentpa 'M-KC® — ZP2, nonydenHsblil Ha
cunrezarope «Applied Biosystems 430A». Bausiaue pa3sHbIX KOHICHTpAIUK JaHHOTO MENTHIA
(3, 10, 30, 100 1 300 MKI/Mi1) Ha POCT U3YYEHHBIX IITAMMOB OaKTepuil B MSICONENTOHHOM OYJib-
one (MIIb) ompenemnsiioch MyTeM JUHAMUYECKOTO 3aMmepa ontuieckoil miotHoctr (OJ]) Gakre-
puanbHbIX KynbTyp Ha 0, 2, 4, 6 u 24 yacax u pacuera VHaekca nHruOMpoBaHus ux pocra. Biu-
aHue nentuaa ZP2 (xonueHtpauus 10 MKr/mi) Ha ¢popMHpoBaHHE OAKTEPUSIMU OMOIUIEHOK Olle-
HHMBAJIOCH M0 MOANGHUIIMPOBaHHON MeToauke Stepanovic S. et al. [33].

Pesynomamei. Ha npumepe tect-mrammoB E. coli K12 wu S. aureus 209P, a takke Kiu-
uuueckux mramMoB E. coli m K. pneumoniae oxapaktepu3oBaHbl 1030-3aBUCHMbIE Y(PHEKTHI U
BUOCTICIN(PUYECKUE OCOOCHHOCTH JIEHUCTBUS CHHTeTHUYecKoro nentuna ZP2 Ha poct B MIIb
M3YYEHHBIX MTaMMOB Oaktepuil. [lokazana MeXBHIOBas U BHYTPUBUIOBas (IIITAMMOBasi) BapH-
abenpHOCTH dHTEpoOakTepuit (E. coli u K. pneumoniae) mo ux peakiuu Ha BO3JCHCTBHE CHHTE-
TU4eckoro nentuaa ZP2 B BUAE U3MEHEHUs JUHAMUKU B MIEPUOUYECKUX KYJIbTypax OMOMAaCCHI
OaxTepHii U ClIOCOOHOCTH MUKPOOPTaHU3MOB (POPMHUPOBATH OUOTIIICHKH.

3axnouenue. CunteTnueckuii nentus akTuBHoro 1eHTpa [ M-KC® - ZP2 oxa3biBaeT Ha
pPOCT PHTEpOOAKTEpU (DUIEPUXUH, KICOCHEIUTBI) B KUIKOW MUTATEIHHOM Cpelle pa3HOHAMpPAaB-
JeHHOe (MPEUMYIIIECTBEHHO MHTUOHMPYIOIIee) NeHCTBUE, XapaKTep U BBIPAKEHHOCTh KOTOPOTO
3aBUCAT OT KOHIIEHTPAIMH BEIIECTBA, TAKCOHOMUYECKON MPUHAIICKHOCTH OaKTepuii M ¢ha3sl
pa3BUTHS OAKTEpUATBHBIX KYJIBTYp, YTO HEOOXOAUMO YUHUTHIBAThH MPHU MPAKTUYECKOM MPUMEHE-
HUU TIpenapaToB, COJEPKAIINX B CBOEM COCTaBe YKa3aHHBIN NenTH (HampuMep, KOCMETHYECKO-
ro CpeACTBa «Alerpam»).

Knrouesvle cnosa: rpanymonuTapHO-MakpodaraabHbI KOJTOHUECTUMYITUPYIOMUNA (Hak-
Top (M-KC®), akTHBHBIN LIEHTP, CAHTETUYECKUI MEeNTH, aHTHOAKTepHUaIbHasi aKTUBHOCTb, E.
coli, K. pneumoniae, S. aureus, poct, hopMupoBaHHEe OHOILICHOK.
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Obijective. Analyze the nature of the effect of the synthetic peptide of the active center of
granulocyte-macrophage colony-stimulating factor (GM-CSF) — ZP2 on growth in liquid nutrient
medium and biofilm formation of clinical strains of enterobacteria in vitro.

Materials and methods. In vitro experiments were performed on Escherichia coli K12 test
strains (ATCC 25922) and Staphylococcus aureus 209P (ATCC 6538-P), as well as 24 clinical
isolates of enterobacteria, including E. coli (n=12) and Klebsiella pneumoniae (n=12) , isolated
from purulent wounds in patients with diabetic foot syndrome, vaginal discharge in women with
uterine myoma, bile in patients with cholecystitis and cholangitis. In the experiments, the syn-
thetic peptide of the active sitt GM-CSF — ZP2, obtained on the “Applied Biosystems 430A”
synthesizer, was used. The effect of different concentrations of this peptide (3, 10, 30, 100, and
300 pg/ml) on the growth of the studied bacterial strains in the meat-peptone bouleon (MPB)
was determined by dynamic measurement of the optical density (OD) of bacterial cultures at 0, 2,
4, 6 and 24 hours and the calculation of the Index of inhibition of their growth. The effect of pep-
tide ZP2 (concentration 10pg/ml) on the formation of biofilms by bacteria was evaluated by the
modified method Stepanovic S. et al. [33].

Results. Using the example of test strains E. coli K12 and S. aureus 209P, as well as clin-
ical strains of E. coli and K. pneumoniae, the dose-dependent effects and species-specific fea-
tures of the effect of the synthetic peptide ZP2 on the growth in the BCH of the bacterial strains
studied were characterized. The interspecific and intraspecific (strain) variability of enterobacte-
ria (E. coli and K. pneumoniae) was shown in their response to the effect of the ZP2 syn-peptide
as changes in the dynamics in periodic cultures of bacterial biomass and the ability of microor-
ganisms to form biofilms.

Conclusion. The synthetic peptide of the active site GM-CSF - ZP2 has a multi-
directional (mainly inhibitory) effect on the growth of enterobacteria (Escherichia, Klebsiella) in
a liquid nutrient medium; it is necessary to take into account in the practical application of prepa-
rations containing in their composition the indicated peptide (for example, cosmetic product
“Acegram”).

Keywords: granulocyte-macrophage colony-stimulating factor (GM-CSF), active center,
synthetic peptide, antibacterial activity, E. coli, K. pneumoniae, S. aureus, growth, biofilm for-
mation.

DOI: 10.24411/2304-9081-2019-14011 2



