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INDICATORS OF CELL METABOLISM IN VITRO
IN RESEARCHES OF ANTI-INFLAMMATORY
AND CYTOTOXIC EFFECTS OF FULLEROPYRROLIDINES C60
AND THEIR INITIAL SUBSTRATES

Abstract. The article considers data on the in vitro study of new fulleropyrrolidine compounds for anti-
inflammatory and cytotoxic activity in cultures of human monocyte cell lines MonoMac-6 and THP-1Blue and also
as inhibitors of human neutrophil elastase. This enzyme is a regulator of inflammation. In different situations, it can
act both as a pro-inflammatory and as an anti-inflammatory agent. An imbalance in the regulation of elastase activity
plays an important role in the pathogenesis of cystic fibrosis, acute respiratory distress syndrome, bronchiectasis,
chronic obstructive pulmonary disease, type 2 diabetes mellitus, atherosclerosis and hypertension. In the future, such
studies should lead to the creation of optimal in vitro models that most adequately reflect the situation in vivo and
establish the relationship between the structure and activity of the studied drugs. It is noted that the presence of
lipophilic properties in fullerene C60 derivatives is especially important in the development of pharmaceuticals for
the control of pathogens of various infectious diseases. Fullerene C60 derivatives have the ability to easily penetrate
lipid membranes, overcome the blood-brain barrier, and modulate ion transport. Compounds were tested for anti-
inflammatory and cytotoxic activity (in vitro) on cultures of human monocytic cell lines MonoMac-6 and
THP-1Blue. Modified fullerene compounds of various structures were tested for their inhibitory ability against
neutrophil elastase enzyme (in vitro). Elastase activity was evaluated by the ability of fulleropyrrolidine compounds
to hydrolyze the synthetic substrate N-methylsuccinyl-Ala-Ala-Pro-Val-7-amino-4-me-thylcoumarin (Calbiochem).
The results of studies of fullerene compounds in relation to their anti-inflammatory and cytotoxic activity are
obtained. The analysis of the fluorescence kinetics of the compounds was carried out. The cytotoxic activity of the
samples was investigated in the Brine Schrimp test using Artemia salina. All compounds have cytotoxicity, which
suggests a lack of selectivity of chemotherapeutic action. In general, the presence of a cytotoxic effect confirms the
reality of antimicrobial action. The results of the study of the antibacterial and antifungal activity of the synthesized
new fulleropyrrolidines and their starting substrates are described (S. aureus 505, Bacillus subtilis, Str.agalactiae,
E. Coli M-17, Ps.aeruginosa, Candida albicans, Penicillium citrinum, Aspergillus niger, Aspergillus flavus,
Trichophyton mentagraphytos, Epidermophyton fioccosum). As a result of the study of the potential antifungal
activity of the compounds, it was found that only two drugs inhibit the growth of test cultures in vitro. All other
studied samples have practically no activity against the yeast fungi Candida albicans. In general, the presence of a
cytotoxic effect in the studied fullerene compounds confirms the reality of the antimicrobial action.

Key words: fulleropyrrolidines, fullerene C60, neutrophil elastase inhibitors, anti-inflammatory activity,
cytotoxicity.

Introduction. Nowadays, using of fullerene C60 in the field of biology and medicine is of particular
interest. Fullerenes themselves are extremely hydrophobic and not very suitable for introduction into a
living organism. However, the methods developed in recent years for the chemical modification of
fullerenes using water-soluble and lipophilic adducts have revealed the widest range of their biological
effects [1]. It was found that many organic derivatives of fullerene C60 have the ability to penetrate
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through lipid membranes, overcome the blood-brain barrier and modulate ion transport [2]. First of all, it
is the absorption of free radicals and protection against oxidative stress. Secondly, fullerenes can serve as
carriers, for example, for HIV proteases [3]. Finally, fullerenes can produce singlet oxygen and cause
DNA damage to transformed (tumor) cells [4]. The presence of lipophilic properties in fullerene
C60 derivatives is especially important in the development of pharmaceuticals for the control of pathogens
of various infectious diseases. The possibility of using C60 as a cytoprotective agent is one of the most
developed areas due to fundamental research by Dugan and other authors [5-7], who established the ability
of fullerene to trap superoxide radicals. Fullerene derivatives using in medical practice is necessary to
understand the causes and mechanisms of the direct and long-term consequences of their in vivo and in
vitro effects, based on the introduction of proliferation and apoptosis of cell necrosis into the regulation.
A great influence on the subsequent properties of fullerene nanoparticles has a method for their
preparation and functionalization, as well as morphology - their size, shape, surface topography, affinity
for cellular structures, i.e. parameters depending on which the biological effects of nanoparticles can vary
from cytoprotective to cytotoxic. The proposed article considers the possibility of such an approach for the
guantitative assessment of anti-inflammatory and cytotoxic activity in cultures of human mono-monocytic
cell lines MonoMac-6 and THP-1 Blue, as well as human neutrophil elastase inhibitors using some
fulleropyrrolidines C60 and its structural fragments as an example.

In the future, such studies should lead to the creation of optimal models in vitro that most adequately
reflect the in vivo situation and establish the characteristics of the relationship between the structure and
activity of the studied drugs. Assessment of the anti-inflammatory and cytotoxic effects of potentially
bioactive substances is a necessary step in the study at the preclinical stage in the framework of the
GLP system [8]. This enzyme is a regulator of inflammation, and in different situations it can act both as a
pro-inflammatory and as an anti-inflammatory agent. Imbalance of elastase activity regulation plays an
important role in the pathogenesis of cystic fibrosis, acute respiratory distress syndrome, bronchiectasis,
chronic obstructive pulmonary disease, type 2 diabetes, atherosclerosis, arterial hypertension. The results
of a study of a number of compounds on antibacterial and antifungal activity with various test cultures are
presented

Materials and methods. Synthesis methods and data on the synthesis, structure and physicochemical
properties of fulleropyrrolidines (lla-e) and their tartrate salts are described in [9-12], are presented in
figures 1, 2 and table 1. The antibacterial and antifungal activity of the newly synthesized fulleropyrro-
lidines (lla-d) was held at the Department of Microbiology of the Karaganda Medical University.
Compounds (lla-e) were tested for anti-inflammatory and cytotoxic activity (in vitro) in cultures of human
monocytic cell lines MonoMac-6 and THP-1 Blue. The anti-inflammatory effect was evaluated by the
ability of the compounds to suppress lipopolysaccharide (LPS) -induced production of anti-inflammatory
cytokines interleukin-6 (IL-6) and as a tumor necrosis factor (TNF) in MonoMac-6 cells, as well as
NF-kB-dependent production of alkaline phosphatase (ALP) in transfected THP-1 Blue cells. Cells were
treated with the compound for 30 min, then 0.5 Lg / ml LPS was added to the cell culture. Cytokine or
alkaline phosphatase levels were evaluated after 24-hour incubation.

Cytokines were measured in cell supernatants using an enzyme immunoassay (Elisa). AP production
was measured using a specific Quanti-BlueTM substrate. The level of cytotoxicity was evaluated using the
chemiluminescent CellTiter-Glo kit. The effective concentration causing a 50% suppression of the
response (ICso) was found using regression analysis using dose-dependent curves (at least 5 concen-

trations).
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Figure 1 — The reaction of the formation of fulleropyrrolidines (l1a-€)
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Figure 2 — The synthesis of tartrate salts of fulleropyrrolidines

Results and discussion. Compounds (I, 1l d-k) were tested to evaluate their inhibitory effect on the
activity of the neutrophil elastase enzyme (EC 3.4.21.37). Elastase activity was assessed by the ability of
the compounds to hydrolyze the synthetic substrate N-methylsuccinyl-Ala-Ala-Pro-Val-7-amino-
4-methylcoumarin (Calbiochem). The formation of a florescent product was measured with excitation of
355 nm and emission of 460 nm with a Fluoroskan-Ascent FL instrument. An effective concentration
causing a 50% inhibition of enzyme activity (ICso) was found by regression analysis. The inhibitory
activity of compounds with relation to human neutrophil elastase is shown in table 1.




Bulletin the National academy of sciences of the Republic of Kazakhstan

Table 1 — Inhibitory activity of the compounds (Id-k) in relation with human neutrophil elastase

Compounds I1Csp, UM
Id NA?*
le NA?*
If NAP
lh NA®
li NA
Ij 33,3+0,13
1k NA?*
Ila 0,09+0,10
Ilb 0,10+0,01
llc 0,18+0,15
Id 0,02+0,02
lle 0,09+0,23
If 0,12+0,10
Ilh 0,07+0,04
Ii 0,15+0,12
1k 0,03+0,02
Ille 0,12+0,05

& Compound is rapidly hydrolyzed, which is accompanied by either a decrease or an increase in intrinsic fluorescence
at 460 nm; ®no inhibition of enzyme activity at a concentration of <100 uM; adhesion has a high level of intrinsic fluorescence.

As follows from the data in table 1, only compound (lj) showed the highest activity with an 1Cs, of
about 33.3 uMb, while fullerene derivatives showed weak activity.

The rapid hydrolysis of most compounds does not allow the correct registration of the kinetics of the
hydrolysis of the fluorescent substrate with N-methylsuccinyl-Ala-Ala-Pro-Val-7-amino-4-methyl-
coumarin by the elastase enzyme at the same fluorescence parameters (Aex = 355 nm, Xy = 460 NmM )
Although compound (Ih) is sufficiently stable for the 5 min necessary for registration of the enzymatic
reaction, it has a high basic autofluorescence, which also negatively affects the correct registration of the
reaction kinetics. The kinetics of the compound (Ih) and (Ik)fluorescence spectra, which are noted above
as compounds with a high level of intrinsic fluorescence, were recorded on a Perkin Elmer LS50B
instrument at Ae, = 355 nm. Compound (Ih) has a specific fluorescence peak (Aex = 355 NM; A = 489 Nm).
In an aqueous medium, compound (lh) is slowly hydrolyzed, which is accompanied by a decrease in
fluorescence (figure 3A). Compound (Ik) has a specific fluorescence peak (Aex = 355 NM; Aem = 475 nm).
In an aqueous medium, compound (Ik) is almost completely hydrolyzed in 60 minutes, which is
accompanied by a decreasing in fluorescence in the region of 460-475 nm (figure 3B).

Compounds (Ih-k) of various structures were tested in relation to their anti-inflammatory and
cytotoxic activity and inhibitory ability against neutrophil elastase enzyme (in vitro). The results of
compounds (lh-k) studies in relation to their anti-inflammatory and cytotoxic activity are presented in
table 2.
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Figure 3 — Kinetics of the fluorescence spectra of compounds (Ih) and (Ik) (25 uM solution
in water with 0.25% dimethyl sulfoxide) at Aex = 355 nm (gap width 5 nm).

Table 2 — Effect of the compounds (lh-k) on LPS-induced production of cytokines (TNF and IL-6)
and alkaline phosphatase (AP) in a cell culture and an estimation of their cytotoxicity

MonoMac-6 cells THP-1 Blue cells
Compounds TNF IL-6 | Toxicity Alkaline phosphatase | Toxicity
ICs0, uM

Ih NA NA NT NA NT
li NA NA NT NA NT
1j NA 0,11 NT NA NT
1k NA NA NT NA NT
lle NA NA NT NA NT
i NA NA NT NA NT
Ig NA NA NT NA NT
1k NA 0,03 NT NA NT
NA and NT - no inhibition of production or cytotoxicity at concentrations <100 pM.

From the data presented in table 2 it follows that the studied compounds do not have cytotoxicity, but
lj and lik in low concentrations are able to suppress the production of IL-6, but not TNF. This property
seems to be very interesting, since the production of IL-6 and TNF in cells is regulated by various
mechanisms [15-17.

The results are present in a table 3 of a study a number of compounds for antibacterial and antifungal
activity. Test method for antimicrobial and antifungal activity - disco-diffuse in agar with test cultures:
S. aureus 505, Bacillussubtilis, Str. agalactiae, E. ColiM-17, Ps. aeruginosa, Candida albicans, Penicillium
citrinum, Aspergillus niger, Aspergillus flavus, Trichophytonmentagraphytos, Epidermophytonfioccosum.

Benzylpenicillin sodium salt was chosen as the standard for antimicrobial activity, and nystatin was
chosen for antifungal activity. The concentrations of the tested drugs were 1 pg for antibacterial activity,
10 pg for antifungal activity. The concentration of the reference preparations was 1 mg. The antimicrobial
activity of the samples was evaluated by the diameter of the zones of growth inhibition of the test strains
(mm). The diameters of the zones are less than 10 mm and the continuous growth in the cup was evaluated
as the absence of antimicrobial activity, 10-15 mm - weak activity, 15-20 mm - moderately pronounced
activity, over 20 mm - pronounced. Each sample was tested in three parallel experiments. Statistical
processing was performed using parametric statistics methods with calculation of arithmetic mean and
standard error.
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Table 3 — Antimicrobial activity of the samples

Compounds Staphylococcus Bacillus subtilis Escherichia coli Candida albicans
aureus (mm) (mm) (mm) (mm)

Ild 11,3+1,1 10,1+1,2 10,1+1,3 9,1+1,2
lle 14,2+1,2 16,4+1,1 14,3+1,2 12,4+1,1
j 16,1+1,3 15,2+1,3 15,1+1,0 13,2+1,3
1d 9,7+0,3 10,0+1,1 9,0+0,4 8,6+1,0
Ille 12,3+1,1 14,3+1,3 15,1+1,3 10,2+1,1
Ih 15,2+1,3 15,2+1,1 17,2+1,4 11,3+1,3
i 11,5+0,4 10,2+0,5 9,2+1,1 10,0+0,1
1j 15,2+1,2 14,3+0,1 16,0+0,9 14,3+1,1
1k 10,1+0,5 9,1+1,4 8,0+0,7 7,8+1,4
Benzylpenicillin sodium salt 14,4+1,2 16,1+1,2 13,3+1,2 -

Nystatin 18,2+1,0

The cytotoxic activity of the samples was investigated in the Brine Schrimp test using artemiasalina

2-day-old shrimp larvae. The average lethal dose of the samples and the upper and lower toxic limits were
calculated using the Finney program.

In the study of antimicrobial activity, dilution was carried out at the rate of 1 mg of substance per
1 ml of solvent, 4 types of bacteria were used: Staphylococcusaureus, Bacillussubtilis, Escherichiacoli and
Candida-albicans. These cultures were sown using the lawn method, respectively, on the following
nutrient media: Lauryl Sulphate Agar, Endo medium, nutrient agar, and Saburo medium. Then Petri dishes
were incubated for one day at 37 © C. The results of the identified growth retardation in the media are
shown in table 3.

In a result of the study of the potential antifungal activity of the compounds it was found that only
lle and Ille inhibit the growth of test cultures in vitro. An exception is the culture of yeast Candida
albicans, which does not respond to the studied compounds (table 4). All other studied samples have
practically no activity against fungi.

Table 4 — Antifungal activity of the samples (le) u (l1le)

Diameter of growth inhibition zones, mm
Compounds Penicillium Aspergillus Aspergillus Trichophyton Epidermophyton
citrinum niger flavus mentagraphytos fioccosum
lle 13,3+1,1 12,4+1,1 14,2421 - 11,4+1,3
Ille 15,2+1,3 12,3+2,2 13,3t1,4 10,3+3,1 14,1+1,2
Nystatin 16,2+3,1 12,3+1,1 15,1+3,2 14,2+2,2 12,3+1,2

The cytotoxic activity of the samples was investigated in the BrineSchrimp test using Artemiasalina
2-day-old shrimp larvae. The medium for the removal of sea crustaceans was a 3.3% solution of sea salt.
Larvae were grown by immersing eggs of sea crustaceans in artificial sea water and incubated for 48 h at a
temperature of 37°C. Then, 10 pieces of Artemiasalina sea crustaceans were caught in each vial, and the
studied pharmacological substances were added separately in dissolved form. Sea crustaceans in bottles
with the addition of N-methyl-1-[(4-diethylamino-2-hydroxyphenyl)]-fullerene-C60-[1,9¢c] pyrrolidine
(lle) and N-methyl-1-[(4-diethylamino-2-hydroxyphenyl)]-fullerene-C60-[1,9¢c] -pyrrolidinium tartrate
(Ie), immediately died. Vials with substances Ih, Ij, 1If, I1i, Ik were stayed at room temperature in the
light for 24 hours. After 24 hours, an average of 1-2 dead larvae were found.

As a result of studies, it was found that the presented substances, which showed weak antimicrobial and
antifungal activity, have cytotoxicity, which are suggested have a lack of selectivity of the chemotherapeutic
effect. In general, the presence of a cytotoxic effect confirms the reality of antimicrobial action.
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OYJIUIEPOIINPPOJIMIANHAEP MEH OJIAPABIH BACTAIIKbBI CYBCTPATTAPBIHBIH
KABBIHYFA KAPCbI )KOHE HUTOYBITTbI OCEPIH 3EPTTEYJEIT IN VITRO KJIETKAJIBIK
METABOJIN3M KOPCETKIIITEPI

AnHoTanus. Makananma MonoMac-6 xone THP-1Blue amam MOHOIMTapiIBl KJIETKA CHI3BIKTApPBIHBIH OCIHIII-
cinze in Vitro KaObIHYFa KapChl oHE UTOYBITTHI OENICEHAUTITIH/IET] KaHa (QyLIepONUPPOIUIANH KOCBUTBICTAPBIH,
COHJAM-aK afaM HeHTpOoPHIAEpiHIH 31acTaza WHTHOWTOPNAPHI PETiHAE 3epPTTEy Typalbl MANTIMETTep KapacThl-
peuTFaH. Byn kapacTeIppurFaH (epMeHT KaOBIHYABIH peTTeylrici OONBIN caHamaabl. OPTYPIi JKargaiiapia oijap
KaOBIHYFa ocep eTylli HeMece KaObIHyFa Kapchl areHT peTiHne Ae OelCeHATIK KepceTeni. JiacTa3aHblH OCHIHIAN
Karnaiira OalnaHbICTBl 9cep eTeTiH OeJICEHAUIINT MYKOBHCIMI03a MATOTEHE3IHe ocepi KBUIAaM PEeCUpPATOPIIbIK
JIUCTPECC-CHHTAPOM, KaHT AMA0eTiHIH eKIHIIIK TYpiH/e KoHEe apTepHalbIK THIIEPTEH3Us Ke31H1e MaHbI3/Ibl KbI3MET
aTKapanbl. bonamakra MyHzaail 3epTTeynep in Vivo jkaFalblH HEFYpJIBIM 0apabap KepCeTeTiH in Vitro OHTaiibl
YITUIEpiH KYpyFa JKoHE 3epTTEICTiH IMpernaparTapiblH KYpPbUIBIMBI MEH OCJICCHIUIIrT apachlHAaFbl apaKaThIHAC
epeKIIeNiriH anplkTaybl Thic. Dymepen C60 TybIHABUIAPBIHBIH JTUNOQMIBAI KACUETTePiHIH OO0Mybl TYpii HH(EK-
LSUIBIK aypy KO3JBIPFBIIIBIHA Kapchl (apMarieBTUKa OHIIpICIHIE Iopi-IopMeK rKacayAa eTe MaHbI3Ibl KacHeT
OombIn caHaNaThIHBI alKpIHIanAsl. Dyseped C60 TybIHABLIAPEl TUNOGUIBII aJJaM KICTKaChIHBIH MeMOpaHaChIHAH,
COHBIMEH Oipre reMaTOHIE()ATUTHKAIBIK KSICPTriiecH OHall IIbIFa ajaibl )KOHE MOHAAPIBl TachIManaay KacuerTepi
Oap. CuHTE3HeNiNm anblHFaH jKaHa (yJUIepeHnmiK 3aTTap aJaMHBIH MOHOLMTApJIBl CHI3BIKTEI MonoMac-6 sxone
THP-1Blue xneTkanapbiHga KaObIHYFa JKOHE LUTOTOKCKOJOTHSIIBIK OeiceH/inikke Kapcewl (N Vitro) skarmaiibiama
3eprrenmi. Kypbutsicsl Typai ¢yuiepeHaiK TYpIeHAIPIIreH KOCUTBIC HEUTPOIIIBACPiHIH (PepMEHTTI dTacTa3achiHa
Kapchl TEXeyllli, HUTOYBITTHI JXOHE KaObiHyFa Kapchl (inN VItro skargaiiplHia) OcepiH TeKcepy HITIKeIepi
KapacThIPBUIABL. DJacTa3a OelICeH I (yuIeponuppOIHIHHI KOChUTbIcTapabiH cuHTeTukansik N-methylsuccinyl-
Ala-Ala-Pro-Val-7-amino-4-me-thylcoumarin (Calbiochem) cy6crpatti ruaponusaey kabinerTinirine GaillaHbICThI
Oaranmanapl. OyJUIepeHIIK TYBIHABUIAP/IBIH KAOBIHYFa YKOHE IUTOYBITKA OCJICCHIUTIK KacueTTepi OOMbIHINA 3epTTey
ManimMerTepl anblHAbl. Kypbuibichl opTypiti QyJuiepeHaik KOChUIBICTApAbIH (IyOpECUEHIHSIIBIK KHHETHKAChIHA
Tanaay xacanapl. CUHTE3ENIN albiFaH aHa (yJuIeponuppoiInHIep MEH ONap/blH 0acTallkel CyOCTpaTTapbIHBIH
OakTepHsIIapFa XoHe TpUOTapFa KapChl 9CepiH 3epTTey HOTmKelNepi cunarrananpl. KeitOip 3aTTapasiH OakTepust MEH
rpubke Kapchl OelceHaUTiriH 3epTrey HoTXkedepi kentipinren (S. aureus 505, Bacillus subtilis, Str.agalactiae,
E. Coli M-17, Ps.aeruginosa, Candida albicans, Penicillium citrinum, Aspergillus niger, Aspergillus flavus,
Trichophyton mentagraphytos, Epidermophyton fioccosum). ®ynnepeHaik TybIHBUIAPBIH [IATOYBITTHI OSICEH LTI
Brine Schrimp tekcepy »xyiieci apKpuibl TeHi3 KpeBeTkanapbiHbiH Artemia salina kimkene KypTTapblH KOJIIaHY
Heri3iHae 3eprrenai. [pubdrtepre Kapcol (yJulepeH Il TYBIHABUIAP OSNICEHIUIITIH 3epTTey HOTMKECIHAE TeK KaHa eKi
»KaHa 3aTThIH iN VIitro »araaiblHIa TECTITIK OCIHATEPIiH KeTiTy yAepiciH TOKTaTaThIHbI aHbIKTanIbl. Kamran 6ap-
neIK 3eprrenetin 3artap Candida albicans rpubine Kapcer GenceHminik TaHbITHaAbl. JKanmel aiiTKaHIa 3epTTENTeH
3arTapa IUTOYBITTHIH OOJIYBI OJIAPJBIH MHUKpOOTapra Kapchl OEJICEHAUIIK KepceTyre MYMKIHIITIHIH 0ap eKeHiH
KepceTe.

Tyiiin ce3nep: Qymieponuppomuaunaep, pymiepes C60, HelTpodumbaep dnacTa3achblHBIH TEXEYilli, KaObIHY-
Fa Kapchl OEICeHITIK, IIUTOYHIT.
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MOKA3ATEJIU KJIETOUHOI'O METABOJIU3MA IN VITRO B UCCJIEJOBAHUU
HNPOTUBOBOCHAJIATEJBHBIX U IUTOTOKCUYECKHUX DO®DPEKTOB
OYJUIEPOIINPPOJIMIANHOB U UX UCXOJHBIX CYBCTPATOB

AnHoTanus. B ctaThe pacCMOTPEHBI TaHHBIC TI0 U3YYCHHUIO HOBBIX (DYJUICPOIHPPOIUIMHOBBIX COCTMHCHUN Ha
MPOTHBOBOCIIATIMTEIbHYIO M IIUTOTOKCHYECKYIO aKTHBHOCTH iN VItr0 Ha KyJabTypax 9elOBEYECKMX MOHOIMTAPHBIX
mHU kiaetok MonoMac-6 u THP-1Blue, a takke B KauecTBe HHTHOMTOPOB 3J1aCTa3bl HEUTPOPHIIOB YEIOBEKA. DTOT
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(bepMeHT SIBISIETCS PEryIATOPOM BOCHANCHWs. B pasHBIX CHUTyalMsX OH MOXET BBICTYIATh W KakK MPOBOCHA-
JUTETIbHBIA, W KaK MPOTHBOBOCIANUTENbHBIA areHT. JlucOanaHc B peryiupoOBaHHH aKTUBHOCTH 3JIaCTa3bl HIPACT
BOXHYIO POJIb B MAaTOr€HE3e MYKOBHUCIHI03a, OCTPOTO PECIHPATOPHOTO AUCTPECC-CHHAPOMA, OPOHXOIKTATHIECKOI
0O0Ne3HH, XPOHHYECKOI OOCTPYKTHBHOW OONE3HM JIETKHX, CaxapHOro audabera BTOPOTO THIIA, ATEPOCKIECPO3a
U apTepHabHOW THHEPTEH3WH. B MmepcreKTHBe MOAOOHBIC HCCIEAOBAaHMS MOJUKHBI TMPUBECTH K CO3JaHHIO
ONITHMAJIbHBIX MOJIENeH IN Vitro, Hamboiee aJeKBATHO OTPAXKAIOIIHX CHUTYAIMIO IN VIVO M yCTaHOBJICHHUIO OCOGCH-
HOCTEH COOTHOLICHHS MEXIY CTPYKTYpPOH M aKTHBHOCTBIO HCCIEIyeMBIX mpenaparoB. OTMEYEHO, YTO HAIMYHE Y
npou3BonHBIX (ymaepera Cgy TUMOGMIBHBIX CBOMCTB OCOOCHHO BaKHO TIPH pPa3pabOTKe (papMameBTUICCKUX
IpernapaToB U 60pbOBI C BO3OYIUTEISIMH Pa3TUYHBIX HHPEKITHOHHBIX 3a0oneBannil. [IponsBoansie pymrepena Cgo
007aaf0T CIIOCOOHOCTHIO JIETKO TIPOHUKATH Yepe3 JIUMUAHBIE MEMOpaHBI, IPEOI0JIeBATh TeMaTOIHIE(PATUTHICCKIH
Oapbep M MOAYIHPOBaTh TpaHCIOPT HOHOB. CoeAWHEHHs ObUIM KCCICIOBAHBI Ha IPOTHBOBOCHAIUTENBHYIO H
[UTOTOKCHYECKYIO aKTHBHOCTH (iN Vitr0) Ha KyJbTypax 4elOBEeYeCKUX MOHOLMUTAPHBIX JHHHUN KieTok MonoMac-6 u
THP-1Blue. ITuroTokcuueckasi akTHBHOCTh 00pasIiloB HCClienoBantach B Tecte Brine Schrimp ¢ ucmons3oBanmem
JMYMHOK MOPCKHX KpeBeTok Artemia salina. ITpoBoammuch TecTHpOBaHHS MOAMGHUIMPOBAHHBIX (YIICPEHOBBIX
COCAMHEHUI Pa3IMYHONW CTPYKTYpBHl B OTHOIIEHHH MHTHOMpYIOLIEH CIIOCOOHOCTH MPOTUB (hepMeHTa dJactasbl U3
HerTpodmioB (in Vitro). AKTHBHOCTH 3J7acTa3bl OblIa OIIEHEHA MO CHOCOOHOCTH (yIICPOHPPOTHIHHOBBIX
cOeIMHeHU# ruapoan30Barh cunternueckuii cyoctpar N-methylsuccinyl-Ala-Ala-Pro-Val-7-amino-4-me-thylcouma-
rin (Calbiochem). IonyueHbl pe3yabTaThl HCCIEAOBAHUN (DYIUIEPEHOBBIX COCAMHEHUN B OTHOLICHWH HX MPOTHBO-
BOCIAIUTENBPHOM ¥ IMTOTOKCHYECKOH AaKTUBHOCTH. L[UTOTOKCHYecKas aKTUBHOCTH (YIUIEPEHOBBIX 00pasioB
uccaenoBanach B tecre Brine Schrimp ¢ wucrnons3oBaHueM JIMYMHOK MOpCKHX KpeBeTok Artemia salina. Bce
COCTMHEHHUS 00JIAAI0T UTOTOKCHYHOCTBIO, YTO MO3BOJISICT TOBOPUTH 00 OTCYTCTBUH H30UPATEIBHOCTH XHMHOTE-
pamneBTHYEeCKOTO neicTBUs. [IpoBeneH aHAN3 KHHETHKH (IIyopecleHInH (yIIepeHOBBIX COSTUHCHUI Pa3IMIHON
CTpyKTYphL. [IpencraBieHsl pe3ynbTaThl H3yICHHS PsAia COSANHEHHI Ha aHTHOAKTEPHATIBHYIO U IPOTHBOTPUOKOBYIO
aKTHBHOCTH C pa3IMYHBIMH TecT-KyapTypamu (S. aureus 505, Bacillus subtilis, Str.agalactiae, E. Coli M-17,
Ps.aeruginosa, Candida albicans, Penicillium citrinum, Aspergillus niger, Aspergillus flavus, Trichophyton
mentagraphytos, Epidermophyton fioccosum). B pesynbraTe HCClIeIOBaHHMsS MOTEHIMAAa MPOTUBOIPHOKOBOM
AKTUBHOCTH COCAMHEHHUI YCTAHOBIICHO, YTO TOJBKO J[Ba Mperapara TOPMO3SAT POCT TECTOBBIX KyJIbTYp iN Vitro. Bee
OCTaJbHBIC HCCIICMIOBAHHBIC OOpaslbl MPAKTHYSCKH HE OONAJat0T aKTHBHOCTHIO MPOTHB APOXKIKEBBIX TPHOOB
Candida albicans. B memnoM Hanmuumke HUTOTOKCHYECKOro 3(dekra y u3ydeHHbIX (YJUICPEHOBBIX COEAWHEHUM
MOATBEPIKIACT PeaTbHOCTh AaHTUMUKPOOHOTO JICHCTBHS.

KawueBple caoBa: ¢ymieponupponuanasl, ¢ymiepeH C60, WHTHOUTOPBHI 3JacTa3bl HEWTPOQHUIIOB,
NPOTHBOBOCHAJHUTEIbHAS AKTUBHOCTD, IUTOTOKCHYHOCTb.
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