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SUMMARY

At present, Miramistin drug (benzyldimethyl [3-(myristoylamino) propyl] ammonium chloride monohydrate), which has a broad bactericidal effect, is used in
veterinary practice. This antiseptic is active against most viruses, mycoplasmas, bacteria, fungi and protozoa. According to toxicometric parameters, Miramistin is
classified as a low-hazard substance. Use of cell structures as test systems for assessing the toxicity of pharmacological substances instead of conventional tests on
experimental animals allows us to better clarify the possible mechanism of the effect of the investigated substance. Since many types of mycoplasmas affect the
genitourinary system organs, to assess the cytotoxicity of Miramistin kidney mammalian cells of various mammals can be used as test systems, in particular, the
newborn Syrian hamster (VNK-21), Siberian mountain ibex (PSGK-30), and others. The possibility of using BHK-21 and PSGK-30 cell monolayer as test systems for
assessing the baseline cytotoxicity of Miramistin was shown. When studying toxicity of the drug, the effect of its various concentrations on the cell morphology
was studied, the number of viable cells and the total protein content were determined as an indicator of the cell mass increase. The results of a cytomorphological
study indicate that the Miramistin maximum permissible concentration of for BHK-21and PSGK-30 cell monolayer s 25 pug/cm?®. The use of this antibacterial drug in
higher concentrations caused the appearance and increased signs of endogenous intoxication and degeneration. When evaluating the proliferative activity of cells
under the influence of the Miramistin antibiotic in different concentrations, it was found that increasing the dose to 50, 75, 100, 125, 150 pg/cm? leads to decrease
in the rate of cell growth compared to the control. The Miramistin content in the growth medium in an amount of up to 25 pg/cm? did not affect the intensity of
protein synthesis. Presence of Miramistin in the culture medium at the maximum permissible concentration causes a slight decrease in the reproduction of foot
and mouth disease virus in BHK-21 and PSGK-30 cell cultures by 4.5 and 4.0%, respectively, compared with the control without antibiotic. Since mycoplasmas are
the most common contaminants of cell cultures, further studies will be aimed at exploring the possibility of using Miramistin for decontamination of BHK-21 and
PSGK-30 cell monolayers.
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PE3IOME

B HacToALLee BpemA B BeTepuHAPHOI NPaKTUKe NPUMEHAETCA Npenapat MUpaMUCTUH (6eH3ungumeTnn[3-(MUpUCTONNaMIHO)NPONII] aMMOHHIA XNOPUA MOHO-
rugpat), obnajarLumil uMpoKUM 6akTepuLMaHbIM feiicTBIeM. [JaHHbIN aHTUCENTUK akKTUBEH NPOTUB GONbLLMHCTBA BUPYCOB, MUKONNa3M, 6akTepuii, rpu6os
1 npocTeliwun. o napameTpam TOKCUKOMETPUM MUPAMUCTIH KAAcCMULMpYeTCa Kak ManoonacHoe BelLecTBo. icnonb3oBaHue KNETOYHbIX CTPYKTYp B kaue-
(TBe TeCT-CUCTeM A OLIEHKM TOKCUYHOCTY (papMaKoornyeckux BelLecT BMeCTo Knaccuyeckux TeCTOB Ha IKCMepUMEHTAbHbIX XKUBOTHbIX N03BOAAET flyyLue
MPOACHUTb BO3MOXHbIIA MeXaHW3M AelicTBIA UCCneayemoro BellecTBa. MockonbKy MHore BUAbI MUKOMIA3M MOPaXaloT OpraHbl MOYenonoBoi cucTeMbl, Al
OLIeHKI LUTOTOKCUYHOCTY MUPAMUCTUHA B KaueCTBe TECT-CUCTEM MOXKHO CNOMIb30BATb KNETKIA MOUYEK PasHbIX MIEKONUTAIOLLIAX, B YaCTHOCTM HOBOPOXKAEHHOTO
cupuiickoro xomauka (BHK-21), cubupckoro ropHoro kosepora (MCrK-30) u apyrue. MokasaHa BO3MOXHOCTb NPUMEHEHIUA MOHOCTOMHBIX KNneTouHbIX BHK-21
n NCTK-30 B KauecTBe TecT-cucteM ANA oLeHKI 6a30B0ii LUTOTOKCUYHOCTY MUPaMUCTUHA. B npoLecce nccnesoBaHna TOKCUYHOCTY Npenapata n3yyanu Bua-
HIe ero pa3aNyHbIX KOHLIEHTPaLyil Ha MOPYONOTUIo KNETOK, ONpeaenani KONMYeCTBO KN3HECNoCOBHbIX KNETOK 1 cofepaHue obLuero benka kak nokasatens
MpUPOCTa KAETOYHON Macchl. Pe3ynbTaTbl UUTOMOPYONOTNYECKOro MCCeA0BaHA CBUAETENbCTBYIOT 0 TOM, YTO NpedenbHOi AONYCTUMOI KOHLIEHTpaLel Mu-
PaMUCTUHA ANIA MOHOCTOAHDBIX KNeTouHblX nuHuil BHK-21 n MCTK-30 aBnaetca 25 mkr/cv?. MpuMeHeHme faHHOTO aHTUOaKTepuanbHoro npenapata B 60bLunx
KOHLIEHTPaLMAX BbI3bIBAN0 NOAB/IEHIE 1 HApaCTaHUe NPU3HAKOB JHAOTEHHOI UHTOKCUKALWM v AereHepauyin. lpy oLeHKe NponudepaTuBHoIt aKTUBHOCTH KNEToK
107 BNAHMEM aHTUOUMOTUKA MIPAMUCTUHA B Pa3HbIX KOHLIEHTPALMAX BbIABNIEHO, UTO YBeNNUEHUe 103bl npenapata Ao 50, 75, 100, 125, 150 MKr/cm? npusoaut
K CHUXKEHUIO KpaTHOCTI MPUPOCTa KNETOK M0 CPaBHeHNIo ¢ KoHTponeM. CofiepxaHue B poCToBOI cpeie MUPaMICTIHA B KONMYECTBE 10 25 MKI/CM® He BRUANO
Ha UHTEHCUBHOCTb CUHTE3a NPOTeNHOB. Hanuune B KyNbTypanbHOil Cpeie MUPaMUCTUHA B NPeAeNbHO JONYCTUMOIA KOHLEHTPALIM BbI3bIBAeT He3HaUNTeNbHOe
CHIKEHe penpoayKLumn Bupyca Awypa B Kynbtypax knetok BHK-21 u MCTK-30 Ha 4,5 1 4,0% c0OTBETCTBEHHO MO CPaBHEHUH C KOHTpoONeM 6e3 aHTMOMOTHKa.
MockonbKy MUKONNa3Mbl ABAAKTCA Haubonee pacnpocTpaHeHHbIMI KOHTAMUHAHTaMV KNETOUHbIX KyNbTyp, AanbHeiluve uccneoBanuA 6yayT HanpaBneHbl Ha

N3yyeHine BO3MOXHOCTY MPUMEHEHNA MUPAMUCTUHA AA AeKOHTaMIHALIM MOHOCTONHBIX KNeTouHbIX kil BHK-21 n MCTK-30.

KntoueBbie cnoBa: MUPaMUCTUH, MOHOCTOIHbIE KneTouHble nuHuu BHK-21, CTK-30, mukonnasma.

[na uuruposanus: loporun M. 1., JTozoBoii . A., MpoHuH B. B., Muxanuwwmn [1. B., Crapukos B. A., bopucos A. B., InwkoBa A. A. Bnuanue mupamuctiHa
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INTRODUCTION

Mycoplasmosis of animals is a group of infectious di-
seases caused by microorganisms such as Tenericutes, Mol-
licutes class, Mycoplasmataceae family, Mycoplasma genus.
Mycoplasmas are the most common cell culture contami-
nants. These prokaryotic microorganisms tightly adhere to
the cell membrane, receive various nutrients and growth
factors from it. Mycoplasma metabolites, including hydro-
gen peroxide and ammonia, accumulate in the culture me-
dium and can have a pronounced cytopathic effect [1, 2, 3].
Mycoplasmas cause significant metabolic disorder in the
cells, the consequence of which may be changes in the
level of RNA and protein synthesis, the composition of the
cell membrane, the appearance of chromosomal aberra-
tions, induction or activation of cytokine expression, and
a sharp decrease in proliferative activity [4]. Irreversible
changes in the cells caused by the influence of mycoplas-
mas and their metabolic products lead to a distortion of
the results of laboratory studies in which cell lines are used
as test systems.

Mycoplasmas are resistant to sulfonamides, penicillins,
streptomycin, but are sensitive to tetracyclines, macro-
lides, and fluoroquinolones [1, 3]. At present, Miramistin
(benzyldimethyl[3-(myristoylamino)propyl] ammonium
chloride monohydrate), which has a broad bactericidal
effect, is used in veterinary practice. The drug belongs to
the group of cationic surfactants, namely to quaternary
ammonium compounds. According to the toxicomet-
ric parameters, Miramistin is classified as a low-hazard

substance’. The drug is active against most viruses, bac-
teria, fungi and protozoa. The mechanism of Miramistin
action is manifested in the process of active interaction
of this compound with lipids and polysaccharides of the
cytoplasmic membrane of mycoplasmas, leading to their
death [2, 5].

Analysis of the microorganism ability to multiply
and grow on media containing a decreasing concen-
tration of a drug substance allows us to determine the
minimum inhibitory concentration (MIC) of an antibio-
tic? that inhibits the life of mycoplasma in vitro. Accor-
ding to A. M. Dunaevsky et al., the MIC for Miramistin is
10-100 pg/cm? [6].

A study of the biological activity of antibiotics involves
assessment of their cytotoxicity, which manifests itself in
the occurrence of pathological changes in cells [1]. De-
pending on the concentration of the active substance and
the sensitivity of cell receptors, a wide range of changes
can be observed in the cell, which can manifest them-
selves in the form of a cytostatic effect or in the form of a
cytocidal effect that causes its death [4].

To assess the toxicity of pharmacological substances,
currently test systems using monolayer cell cultures are

" GOST 12.1.007-76. System of operational safety standards. Harmful
substances. Classification and common safety requirements. M: Standart-
inform; 2007. 5 p.

2 Arefyev V. A, Lisovenko L. A. English Russian dictionary of genetic
terms. M.: VNIRO; 1995. 407 p.
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widely used instead of classical tests on experimental ani-
mals [5, 7, 8]. Since a large number of mycoplasma species
affect the organs of the genitourinary system, cells ob-
tained from the kidneys of various mammals, in particular,
the newborn Syrian hamster (BHK-21), Siberian mountain
capricorn (PSGK-30), and others, are used as test systems
to assess the cytotoxicity of Miramistin. A wide range of
methods are used to study the cytotoxicity of antibiotics
in cell culture, including determining the number of viable
cells, colony formation, measuring the concentration of
total cellular protein, assessing morphological changes in
cells, and others [8].

The purpose of this study was to evaluate the effect of
Miramistin on proliferation of BHK-21 and PSGK-30 cells,
as well as on the reproduction of foot and mouth disease
virus in them.

MATERIALS AND METHODS

Antibiotic. Miramistin antibiotic (LLC Scandia Eco, Rus-
sia) with concentrations of 5, 10, 25, 50, 75, 100, 125 and
150 pg/cm? in the culture medium was used for analysis.
Four controls were used in the study: No. 1 — tetracycline
(5 pg/cm?); No. 2 - spiramycin (10 pg/cm?3); No. 3 - cipro-
floxacin (18 pg/cmd) [9]; No. 4 is a control, which is a cell
suspension in a growth medium without antibiotics.

Test systems. To assess the baseline cytotoxicity of Mira-
mistin, BHK-21 and PSGK-30 monolayer cell cultures, free
of mycoplasma, were used as a test system.

A quantitative method for evaluating the effects of Mira-
mistin on cell cultures. The effect of Miramistin on BHK-21
and PSGK-30 cell monolayer was evaluated by cell viability
during three consecutive passages. The analysis consis-
ted of counting the number of living and dead cells after
dispersing the monolayer with a mixture of trypsin and
versene (1:1) at a temperature of 37 °C. Proliferation inten-
sity was estimated by the Proliferation Index (Pl), using the
following formula:

Pl=a/b,
where a - live cell concentration in 48 hours after inocu-
lation;
b - inoculation concentration.

When Pl > 1, cell growth is observed, when Pl = 1, no
cell proliferation is observed, when Pl < 1, cell death is ob-
served.

Spectrophotometric method for assessing cell prolife-
ration using a gentian violet. BHK-21 and PSGK-30 cells
were seeded in 96-well culture plates in the amount of
250-300 cells per well. Miramistin in predetermined con-
centrations was added to the growth medium during the
cell seeding. The cells without antibiotics as well as cells
with tetracycline, spiramycin and ciprofloxacin in the
specified above concentrations were used as the controls.
After 48 hours of cultivation, the cells were fixed with a
70% ethanol solution and stained with a 0.1% gentian vio-
let solution. To extract the dye from the cells, a 7% acetic
acid solution in a volume of 200 pl per well was used. The
proliferative activity of cells was determined by the optical
density for a suspension of gentian violet associated with
cellular proteins at a 570 nm wavelength.

Qualitative assessment of cell viability consisted in intra-
vital visual observation under an inverted microscope of
the cell morphology after 2 days of cultivation using an
isotonic 0.4% aqueous solution of trypan blue.

Virus. The FMD Master seed virus (A/Zabay-
kalsky/2013 strain), obtained in the PSGK-30 cell culture

at passage 5, was used as seed for infection of the specified

cell monolayer at a dose of 0.05 TCD, /cell. Virus reproduc-
tion was carried out for 15-17 hours until the appearance

of a 95-100% cytopathic effect.

Determination of the FMDV 146S component. The
amount of 146S particles of foot and mouth disease virus
in inactivated material was determined using a quantita-
tive variant of the complement fixation test [10].

Statistical data processing. The test was performed in
triplicate. The data obtained were statistically processed,
calculating the arithmetic mean values, the degree of re-
liability of the statistical difference between the average
values determined by the Fisher’s difference method. The
differences were considered statistically significant at a
significance level of p < 0.05.

RESULTS AND DISCUSSION

At the first stage of the study the Miromistin baseline
cytotoxity in BHK-21 n PSGK-30 monolayers widely used
as diagnostic test-systems in veterinary practice was de-
termined. The choice of the antibiotic concentration was
based on the data of its clinical tests [2, 3], as well as on
the results of the Miramistin MIC analysis for mycoplasma,
which falls within the range of 10-100 pg/cm?[2, 3, 6]. On
that basis, the following tested Miramistin concentrations
were selected: 5, 10, 25, 50, 75, 100, 125, 150 pg/cm?3. Cul-
tivation of cells with the specified amount of the drug was
performed during three consecutive passages.

Cytomorphological differences in the control and ex-
perimental samples. Cells without antibiotics, as well as
grown in media with tetracycline (5 pg/m3), spiramycin
(10 pg/cmd), ciprofloxacin (18 pg/cm?) had a distinct plas-
ma membrane, a clear nuclear membrane, and transparent
homogeneous cytoplasm (Fig. 1). In 48 hours after each
passage in the control samples cell clones were dense and
formed by more than 100 cells. Morphological characters
of BHK-21 and PSGK-30 cells with Miramistin contents of
5,10, and 25 pg/cm? were most similar to the control. For
these variants the clones were dense and were formed by
85-100 cells. Clones of the BHK-21 1 PSGK-30 cell lines as
aresult of cultivation in the miramestin supplemented me-
dium at concentrations 50, 75, 100, 125 pg/cm?in compa-
rison with the control without the antibiotic had a loose
structure and contained 65-75, 45-60, 25-40, 15-25 cells
respectively.

When using 150 pg/cm? of Miramistin, clones were
formed from single cells characterized by significant
granularity and an increased number of lysosomes. The
presented morphological changes were the result of local
cytoplasmic degradation that develops in the cell under
the influence of a toxic factor such as excessive Miramistin.
In other words, the results of a cytomorphological study
indicate that maximum permissible concentration of Mira-
mistin for BHK-21 and PSGK-30 cell monolayer is 25 pg/cmq.
The use of this antibacterial drug in higher concentrations
resulted in the appearance and increase in signs of endo-
genous intoxication and degeneration.

A study was made of the effect of Miramistin in test
concentrations on the proliferation index of BHK-21 and
PSGK-30 cell lines basing on the results of three consecu-
tive passages in comparison with the controls. The results
are shown in the table and in Figure 2.

From the data presented in the table, it follows that the
Proliferation Index of the BHK-21 cell line in the controls
without antibiotic was 2.18 £ 0.16, and in the controls
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BHK-21 PSGK-30

5-25 pg/cm? of Miramistin

50-75 pg/cm? of Miramistin

150 pg/cm? of Miramistin

Fig. 1. Morphology of BHK-21 and PSGK-30 cell lines in clones,
formed in 48 hours of cultivation in the medium supplemented
with different Miramistin concentrations

Fig 1. Mopgonoaus knemok nuHuti BHK-21 u [1CTK-30 8 knoHax,
06pasosaswuxca yepes 48 4 Kysbmusupos8aHus 8 cpede
C MUPAMUCMUHOM 8 pa3/Iu4HbIX KOHUEHMpayusax

20

with antibiotics - 2.17 £ 0.19 - 2.18 + 0.17. When using
Miramistin in amounts of 5-25 pg/cm?, this parameter
corresponded to0 2.17 £ 0.19 - 2.18 + 0.16. An increase in
the dose of the drug to 50, 75, 100, 125, 150 pug/cm? led
to a decrease in the cell proliferation index compared to
the control by 4.6; 5.4; 7.5; 10.9 and 21.7 times, respec-
tively. If the amount of antibiotic in the growth medium
was 150 pg/cm?, a visible cell death was observed. Thus,
as a result of studying the proliferation of BHK-21 cells, it
was determined that Miramistin in concentrations up to
25 pg/cm?does not induce the cytotoxic effect.

For PSGK-30 cells, the proliferation index in the control
without antibiotic was 2.00 = 0.15, in the medium with
control antibiotics - 1.88 + 0.15 — 1.97 + 0.14. The proli-
ferative potential of PSGK-30 cells when using Miramistin
at concentrations of 5-25 pg/cm? was at the control le-
vel and was equal to 1.93 £ 0.18 - 1.97 + 0.15. When the
content of this antibiotic in the medium was 50, 75, 100,
125, 150 pg/cm?, the cell proliferation index, compared to
the control, decreased by 4.9; 5.3; 6.8; 10.0 and 21.1 times,
respectively. When 150 pg/cm? of Miramistin was added
into the growth medium, cell death was observed. Thus,
when assessing the proliferation index in comparison with
the control parameters, it was revealed that the growth of
the PSGK-30 cell monolayer in a medium containing up
to 25 pg/cm? of Miramistin did not have a cytotoxic effect.

Cell proliferation was also evaluated by the relative
determination of the total cellular protein using spectro-
photometry. The results of the study are presented in
Figure 3, from which it follows that the protein content of
BHK-21 cells grown in a medium with 5, 10, 25 pg/cm? of
Miramistin corresponded to control parameters of optical
density and amounted to 0.57-0.59. When the specified
antibiotic was added into the medium at concentrations
of 50, 75, 100, 125, 150 ug/cm?, the amount of cellular
proteins decreased by 4.3; 5.1; 8.0; 11.2 and 18.7 times, re-
spectively, compared to the control (optical density was
0.13; 0.11; 0.07; 0.05; 0.03). Thus, results of total cellular
protein determination compared to the control, revealed
that cultivation of the BHK-21 cell monolayer in the medi-
um with up to 25 pg/cm? of Miramistin did not reduce the
translation intensity.

The amount of synthesized total protein of PSGK-30
cells grown in the medium with 5, 10, 25 pg/cm? of Mi-
ramistin was at the level of control parameters (optical
density was 0.58-0.60). In the presence of the indicated
antibiotic in the medium at concentrations of 50, 75, 100,
125, 150 pg/cm?, the amount of cellular protein decreased
by 4.8;5.3;7.3;9.7 and 19.3 times, respectively, compared
to the control (optical density was 0.12; 0.11; 0.08; 0.06;
0.03). In other words, results of total cellular protein de-
termination compared to the control, revealed that that
cultivation of the PSGK-30 cell monolayer in a medium
containing up to 25 pg/cm? of Miramistin did not reduce
the translation intensity.

According to the results of Miramistin cytotoxic po-
tential assessmen, it was revealed that this antibacterial
drug does not have any destructive effect on BHK-21 and
PSGK-30 monolayers at a concentration of up to 25 pg/cm?®.
At the same time, basing on the literature sources [2, 3, 6]
itis know that the antibiotic concentrations presented are
included in the MIC range for representatives of the Myco-
plasma genus, and therefore, Miramistin in the indicated
amounts allows the prevention of mycoplasma contami-
nation of BHK-21 and PSGK-30 cell lines.
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Table
Assessment of BHK-21 and PSGK-30 cell line proliferative activity influenced by different Miramistin concentrations (n =3, p < 0.05)

Tabnuua
OueHKa nponvdepaTiBHOIT akTUBHOCTH KneTok nuunii BHK-21 u CTK-30 nop BAnAHMem aHTMO6MOTMKA MUPaMUCTUHA B Pa3HbIX KOHLEHTpaumax (n =3, p < 0,05)

Cell Proliferation index

rol

In the medium supplemented with different Miramistin concentrations (jg/cm?)
With antibiotics

Cell line
Passage number

No. 2

=
©

I
—
(=)
N
(93]
v
(=]
~
v

221£015|217£0.17 | 222+0.14 | 0.45+0.15 | 0.40+0.14 | 0.31+0.13 | 0.22+0.13 | 0.10+0.15 | 2.22+0.16 | 2.20+0.17 | 2.22+0.20 | 2.23+0.19

2.1510.18 215021 ]220+0.14 | 0.49+0.11 | 0.40£0.17 | 0.29+0.11 | 0.18 £0.11 | 0.11+0.11 | 212£0.19 | 2.10£0.19 | 2.20£0.20 | 2.20+0.14
1.90+0.14 | 2.01+0.15 | 1.95+0.12 | 0.37+0.18 | 0.35+0.18 | 0.30+0.18 | 0.18+0.18 | 0.10+0.16 | 1.80+0.17 | 2.03£0.15 | 1.95+0.14 | 1.95+0.14
PSGK-30

2.0210.17 1.88+£0.17 | 1.90£0.16 | 0.40+0.17 | 0.39+0.17 | 0.27 +£0.17 | 0.20+0.12 | 0.09£0.13 | 1.92+0.14 | 1.80£0.17 | 1.90£0.14 | 2.00£0.15

BHK-21

No. 1 tetracycline (5 pg/cm?®), No. 2 — spiramycin (10 pg/cm?), No. 3 — ciprofloxacin (18 pg/cm?), No. 4 — without antibiotic (w/a).

used for infection. The virus culture medium contained the
same amounts of antibiotic that were added to the growth
medium. The results of the test are shown in Figure 4.
From the data presented in Figure 4, it follows that
as a result of the FMDV, A/Zabaykalsky/2013 strain cul-

At the next stage, Miramistin influence on the sensiti-
vity of BHK-21 PSGK-30 cell monolayers to the reproduc-
tion of foot and mouth disease virus was studied using
the example of A/Zabaykalsky/2013 strain. Cells grown
in a nutrient medium with 25 pg/cm? of Miramistin were
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Fig. 2. Assessment of proliferation index of BHK-21 and PSGK-30 cell lines cultivated in the medium
with different Miramistin concentrations (5, 10, 25, 50, 75, 100, 125, 150 ug/cm?)

Cw/a - control without antibiotics;

C1 - tetracycline-supplemented medium (5 ug/cm?);
C2 - spiramycin-supplemented medium (10 ug/cm?);
C3 - ciprofloxacin-supplemented medium (18 ug/cm’).

Puc. 2. OyeHka kKpamHocmu npupocma kemok auHuti BHK-21 u [NCrK-30, sbipaujeHHebix 8 cpede
C pa3HbIM Kosludecmaom mupamucmuna (5, 10, 25, 50, 75, 100, 125, 150 mke/cm?)

Cw/a - koHmposb 6e3 aHmubuomuka;

C1 - cpeda c mempayuknuHom (5 MKa/cMm?);

C2 - cpeda co cnupamuyuHom (10 mke/cm’);

(3 - cpeoda c yunpogpnokcayurom (18 mke/cm?).
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tivation in BHK-21 cells grown with the addition of Mi-
ramistin, the concentration of the 146S component in
the suspension was 0.64 + 0.05 pg/cm?3. The specified
content of complete FMDV particles correlates with data
for the control without antibiotics (0.67 + 0.05 pg/cm?3)
and for the control with tetracycline (0.62 + 0.05 pg/cm?),
spiramycin (0.63 + 0,06 pg/cm?) and ciprofloxacin
(0.63 + 0.05 pg/cm?). Therefore, the use of Miramistin at
a concentration of 25 ug/cm? does not reduce the sen-
sitivity of the BHK-21 cell monolayer to infection and re-
production of foot and mouth disease virus.

During the reproduction of FMDV A/Zabaikalsky/2013
strain in PSGK-30 cells cultured in Miramistin-supple-
mented medium, the amount of 146S particles was
0.48 + 0.05 pg/cm3. The obtained values correlate with the
data for the control without antibiotic (0.50 + 0.06 pg/cmq)
and for the controls with tetracycline (0.46 + 0.07 pg/cm?),
spiramycin (0.48 £ 0.05 pg/cm?) and ciprofloxacin
(0.46 + 0.08 pg/cmd). Thus, Miramistin in an amount of
25 pg/cm? does not reduce the sensitivity of the PSGK-30
monolayer to infection and reproduction of foot and
mouth disease virus.

The results of the tests performed confirm that the
presence of Miramistin antibiotic in the specified above
maximum permissible concentrations in the growth and
maintenance media does not cause a decrease in the
concentration of the 146S component of the FMD virus
compared to other drugs against mycoplasmas and the
control without antibiotics.

CONCLUSION

The performed study showed the possibility of using
BHK-21 and PSGK-30 cell monolayers as test systems for
assessing Miramistin baseline cytotoxicity.

According to the results of assessing the cytotoxic
potential of this antibacterial drug, when analyzing the
morphological state and the cell proliferation index, as
well as the amount of synthesized cell proteins, it was
found that Miramistin did not have a toxic effect on
BHK-21 and PSGK-30 cell monolayers at a maximum
dose of 25 pg/cm3. The use of Miramistin in higher con-
centrations caused the appearance and growth of signs
of endogenous intoxication, which manifested itself in
a changed cell morphology, appearance of granularity
and an increase in the number of lysosomes, as well as
in a decrease in the cell proliferation index and proteins
synthesized by them.

It was found that addition of 25 pg/cm? of Miramistin
in the growth and maintenance medium did not cause
a decrease in the concentration of the 146S component
during the reproduction of foot-and-mouth disease virus
unlike addition of other antibiotics against mycoplasmas
or no antibiotics at all. As the result of FMDV A/Zabai-
kalsky/2013 strain cultivation in BHK-21 cell line grown in
amedium with 25 pug/cm?of Miramistin, the concentration
of the 146S component was 0.64 + 0.05 ug/cm?, which is
4.5% lower than the control without an antibiotic; 3.2; 1.6
and 1.6% higher in comparison with tetracycline, spiramy-
cin and ciprofloxacin. When foot-and-mouth disease virus
was reproduced in PSGK-30 cells, which were also cultured
in a medium with 25 pg/cm? of Miramistin, the amount of
146S particles was 0.48 + 0.05 pg/cm?, which is 4.0% lower
compared to the control without antibiotic, 4.3% higher
compared to tetracycline and spiramycin and equal for the
medium with spiramycin.

Further research will be aimed at studying the possibi-
lity of using Miramistin for decontamination of BHK-21 and
PSGK-30 cell monolayers from mycoplasmas.
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Fig. 3. Assessment of BHK-21 and PSGK-30 cell line proteins in 48 hours cultivation in the medium
with different Miramistin concentrations (5, 10, 25, 50, 75, 100, 125, 150 ug/cm’)

Cw/a - control without antibiotics;

C1 - tetracycline-supplemented medium (5 ug/cm’);
C2 - spiramycin-supplemented medium (10 ug/cm?);
C3 - ciprofloxacin-supplemented medium (18 ug/cm’).

Puc. 3. Tucmozpammel oueHKU npomeuHos Kaemok iuHuti BHK-21 u M1CTK-30 uepe3 48 4 KynemusuposaHus
8 cpede C pasHbiM Kosluyecmeom mupamucmuna (5, 10, 25, 50, 75, 100, 125, 150 mkz/cm?)

Cw/a - koHmposb 6e3 aHmubuomuka;

C1 - cpeda c mempayuKknuHom (5 MKa/cMm?);

C2 - cpeda co cnupamuyuHom (10 mMKz/cm?);

C3 - cpeda c yunpogprnokcayuHom (18 mka/cm?).
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Fig. 4. Concentration of 146 S component of FMDV strain A/Zabaikalsky/2013 in inactivated suspensions after reproduction
in BHK-21 and PSGK-30 cell lines cultivated in the Miramistin-supplemented medium compared with the controls

1 - Miramistin-supplemented medium;

2 - tetracycline-supplemented medium (5 ug/cmd);

3 - spiramycin-supplemented medium (10 ug/cm?);

4 - ciprofloxacin-supplemented medium (18 ug/cm?);
5 - control without antibiotics.

Puc. 4. KoHyeHmpauyus 1465 komnoHeHma supyca awypa wmamma A/3abatikansckuli/2013 8 UHAKMUBUPOBAHHbIX
cycneH3usx nocsie penpodykyuu 8 knemxkax auHuti BHK-21 u [1CMK-30, kynemugupyemsix 8 cpede ¢ MUpamucmuHoM,

8 CpasHeHUU C KOHMPOJSIAMU
1 —cpedd c MUpamucmuHoOM;

2 - cpeda c mempayuKkauHom (5 mke/cm?);

3 —cpeda co cnupamuyuHom (10 mke/cm?);

4 - cpeda ¢ yunpognokcayuHom (18 mkz/cm?);
5 — koHmMponb 6e3 aHmubuomuka.
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CTapLUN Hay4YHbI COTPYAHMK nabopaTtopun npodunakTnku
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Hayk, npodeccop, pykoBoAUTeNb LEHTPa AOKAUHUYECKNX
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Muxanuwunx mutpuin BanepbeBuy, KaHanaat BeTeprHapHbIX
HayK, 3aBefylowunii nabopaTtopuein NnpodunakTUKn Alwypa
OrBY «BHUW3XK», r. Bnagnmup, Poccus.

CrapukoB BauyecnaB AnekceeBud4, KaHANLAT BETEPUHAPHbIX
HayK, BeflyLLMIA HAyYHbI COTPYAHMK NabopaTopum NpodunakTukm
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