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I. Relevance of the problem

About fifty (50) antiviral drugs are currently used in the medical practice, some of which
are used to treat several viruses. Despite the significant success of chemotherapy it cannot be
considered that at the present stage in the treatment of viral diseases any definitive results have
been achieved. Low selectivity, significant toxicity, the emergence of resistant mutants, the
high number of deaths and the emergence of new zooanthroponotic viruses are the main reasons
for the search for new antiviral drugs. Targeting the virus itself and/or the infected (target) cell
is the basis for creating effective antiviral drugs, as well as for the prevention and early
treatment of some infections.

In recent years. therc has been an increase in research int the antiviral and
immunomodulatory properties of biologically active molecules.

Coronaviruses (family Coronaviridae) are a family of single-stranded RNA viruses. The
family currently includes 40 species split into two subfamilies: Orthocoronavirinae and
Flightsrinae. Most of them infect animals such as bats, chickens, camels and cats. Sometimes
viruses that infect one species can mutate in a way that allows them to begin infecting another
species. This is called "cross-transmission of species" or "overflow”. As of today, seven
coronaviruses have the ability to cause disease in humans. They belong to the subfamily
Orthocoronavirinae. Coronaviruses (CoVs) cause illnesses ranging from mild colds (HCoV-
NL63, HCoV-229E, HCoV-0OC43 and HCoV-HKU1) to more severe illnesses, some of which
end fatally as a respiratory syndrome in the Middle East (MERS-CoV). , severe acute
respiratory syndrome (SARS-CoV) and coronavirus disease. 2019 (Covid-19) (SARS-CoV-
2). Coronaviruses HCoV-229E, -NL63, -OC43 and -HK U1 ciréulate contiﬁuously in the human
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population and cause respiratory infections, with major symptoms such as fever and sore throat,
swollen adenoids, bronchitis, rarely pneumonia in adults and children worldwide. They rarely
end fatally. They subside in about a week, but in some cases can last up to 14 days. Symptoms
may be more severe in newborns and young children. Although in most cases the disease is
relatively mild and resolves on its own, patients often seck medical attention, apply home
therapy and may miss a few days of work or school. The specific localization and separation of
the newly formed viral particles also determines the mechanisms of infection. These are
airborne and fecal-oral. The main transmission factors are air , water , contaminated food, hand
towels or contaminated hands and objects. Sneezing and coughing release small droplets
containing the virus even after it is completely dry. The transmission mechanism is facilitated
in kindergartens, schools, dormitories and places where large teams work. Intrauterine
infection is also possible for most of the causes. The characteristics of the epidemic process
depend on the cause, but are still relatively similar. They are expressed in a
demographic endemicity in which there are always susceptible individuals and sources of
infection . The epidemic process spreads sporadically or in the form of epidemics of various
sizes. Seasonality is the third characteristic feature. The most common period during which
there is a significant increase in colds is late autumn and winter. This can also be influenced by
the fact that during the cold months people spend most of their time together indoors and thus
increase the risk of mutual infection with viruses.

There are no vaccines or antiviral drugs that have been approved for the prevention or
treatment of coronaviruses. Treatment is largely limited to symptomatic and supportive
measures, relieving the patient and preventing further complications.

This study analyses the anti-proliferative and potentially antiviral properties of the
Inactivated Pepsin Fragment (IPF), the active ingredient of Enzoimun Active, against human
coronavirus strain 229E (HCoV-229E) in cell cultures.

II. Materials and methods

Substance S

Inactivated Pepsin Fragment (IPF) - an active ingredient of the substance Eﬁ"‘zoimmune
Active provided by A.V.S.T. TRADING Ltd.

IPF was dissolved to an initial concentration of 50 mg/ml (background solution). Briefly,
ex tempore, serial dilutions of the background solution were prepared in a DMEM growth
medium (Dulbecco's Modified Eagle Medium, Si gma-Aldrich, Germany), containing 2% fetal
bovine serum (FBS, Gibco) and 1% antibiotic solution (100 U/ml penicillin and 100 pg/ml
streptomycin sulphate (Gibco, USA)) (working solutions), which were filtered through sterile
antibacterial filters with a pore diameter of 0.45 pum (Sartorius Stedium, Australia).

Cell culture

As a model system in the conducted tests a monolayer cell line of monkey kidney Vero E6
was used, courtesy of the Bank for Cell Cultures of the NRL Cell Cultures, Rickettsiae and
Oncogenic Viruses, NCIPD, Sofia. The cells were cultured in DMEM medium with added
thermoinactivated 10% FBS, 1% sodium pyruvate (Sigma-Aldrich, Germany) and antibiotics
(penicillin (100 U / ml), streptomycin sulphate (100 ng / ml) (growth medium ). The cell
cultures were incubated at 37 ° C in 5% CO, and the availability of the necessary humidity.
Development of Vero cells were performed 1:3-1:5 with a density of about 2 x 10 scells/ml,
then resuspended several times and dispensed into cell culture mattresses (25 em?) (Orange
Scientific, Belgium). for 1 - 2 min, after which the solution was removed All experiments were
performed during the exponential phase of cell growth,
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The antiviral experiments used a reference strain of human coronavirus HCoV-229E from
the collection of the National Bank for Industrial Microorganisms and Cell Cultures
(NBIMCC), Sofia (Bulgaria). The viral suspension was culturedin DMEM maintenance
medium containing 2% FBSand 2% bovine serum albumin (BSA, Sigma-Aldrich,
USA) . Infectious virus titer was reported both by the Reed and Muench final dilution method
and expressed as TCID 4,(50% Tissue Culture Infectious Dose), in which 50% of the cell culture
was infected and quantitatively by colorimetric MTT method After freezing and thawing three
times, the resulting virus-containing material was centrifuged (2500 rpm/min, 15 min at 4 ° C),
aliquoted and frozen at -80 °C.

As a positive control in antiviral experiments, the widely used antiviral drug was
used: remdesivir ( RDV; GS-5734 ) ( MedChemExpress, HY-104077, Monmouth Junction,
NJ, USA), which was initially dissolved in DMSO (background solution with initial
concentration 1). u g /mL ) and a series of working dilutions were prepared from it , which
were used in the experiments .

Development of cell culture

Cell screening was performed using a solution containing 0.05% trypsin (Trypsin) and
0.0025% ethylenediaminetetraacetic acid (EDTA) (Sigma - Aldrich, Germany ), pre-tempered
at 37 © C. The cells were treated for about 3-10 minutes with this solution until they begin to
round and dissociate. Subsequently, a solution of trypsin-version is replaced by a small volume
of growth medium, applied test with trypan blue L o for otdeferentsirane of living from dead
cells, counted using a hemocytometer, diluted to a certain volume at a density of 2 x
107 cells/mL and resuspended in cell culture mattresses. The cells were cultured at 37 °C at 5%
CO, and the presence of the required humidity.

Test for staining of dead cells with trypan blue

Aliquots of cell suspension were mixed with an equal volume of 0.4% trypan blue dye
solution, observed under an inverter light microscope and, using a thocytometer live
(unstained, clear cytoplasm) and dead (dark blue) cells were counted.

Freezing and thawing of cells

Freezing and thawing of cells was performed according to conventional methods, as
described by Pegg D., 2007. Cells in the logarithmic growth phase were used for freezing. They
were washed once with DMEM medium (5 - 10 min, 800 - 1500 rpm / min, 4 ° C). The resulting
cell depot was resuspended in culture medium and FBS (90%) and the cell suspension was
cooled onice (2 - 4°C), then DMSO was added with stirring to a final concentration of 10%. The
cells were dispensed into pre-cooled ampoules (0.5 - 1 mL / cell suspension / ampoule) and
placed in a styrofoam box in a freezer at -80 ° C. After a minimum of 24 hours, the ampoules
are transferred to liquid nitrogen (-196 ° C). The cells are frozen at a concentration of not less
than 1 x 10 cells/mL, and most commonly 5 x 10¢cells/ampoule.

When thawing the cells, the ampoules were quickly placed in a vessel with water heated to
37 - 40 © C and after thawing they were immediately transferred to a medium containing 10%
FBS. In order to prevent the toxic effects of DMSO, the culture medium was replaced with a
new one immediately after the cells adhered to the medium (no later than 20 hours after
seeding).

Determination of cell viability
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Two methods were used to assess relative cell survival and proliferation: 1) microscopic
observation of morphological changes in the monolayer of treated cells and 2) colorimetric
MTT analysis according to Mosmann, 1983 with minor modifications.

1) Microscopic observation of changes in the morphology of the cell monolayer

The cell monolayer was observed every 24 h under an inverter light microscope for typical
cytopathology characterizing the toxic effect in the treated cells. The analysis of the cell
morphology of Vero cells was synchronized with the MTT analysis of cell survival.

2) MTT analysis

The MTT [[3-(4,5-dimethylthiazol-2—y1)—2,S-diphenyltetrazolium bromide] dye is a water-
soluble tetrazolium salt that imparts a yellowish color to the solution. , reaches the
mitochondria, where mitochondrial dehydrogenases detach the tetrazolium ring and convert the
soluble yellow salt into a water-insoluble blue formazan product. The ability of cells to reduce
MTT is an indicator of mitochondrial integrity and activity, which is interpreted as a measure
of viable cells.Dead cells do not participate in this transformation due to mitochondrial
dysfunction. The amount of transformed MTT to insoluble formazan crystals is proportional to
the number of living cells.To measure the amount of formazan, the cells are treated with a
solution that lyses them and simultaneously thereby dissolving the blue formazan crystals.The
amount of the latter is measured by the spectrophot metric at wavelength A = 540 nm.

After cell counting, the cells were resuspended in growth medium supplemented with 2%
FBS. The cell suspension was then dispersed at a concentration of 5 x 10 +cells / well in sterile
96-well plates (Orange Scientific, Belgium ) (0.2 mL / well). Due to experimental data that a
decrease in volume was observed in the end rows and columns during longer cultivation, no
cells were seeded in them. Only medium without FBS is added there. When the cell monolayer
reaches between 70 - 80% confluency (usually after 24 h), the supernatant is decanted and 0.1
mL of maintenance medium and 0.1 mL of pre-prepared dilutions of IPF in the concentration
range 0.000 1 - 20 mg / mL . A minimum of 3 wells were added with each [PF dilution . Only
nutrient-free nutrient medium (0.2 mL ) was added to several wells for cell cortrol. As the
volume of substance used (with a given concentration) when diluted in the well was diluted
twice, the actual concentration of each dilution added was twice as low as that previously
prepared. The plates thus treated were incubated at 37 ° C for 72 hours. At the end of the third
day, 0.02 mL of MTT working solution (starting concentration 0.05 mg / mL ) was added
dropwise to each well (excluding end rows and columns ), after which the plates were incubated
at 37 °C for 3 hours. The culture medium with the MTT dissolved in it was removed after
incubation, then 0.2 mL of the lysol solution containing ethanol: DMSO (v: v) was added. The
plate thus treated was read spectrophotometrically at A = 540 nm using an ELISA reader (Bio-
Tek Instruments, Germany). Cell survival was defined as the% of living cells in wells treated
with different concentrations of test substance compared to control untreated cells.

The following formula is used for this purpose:

% Cell SUI'VIVHI b OD{rcamlccHs/ ODcuII cummlx 100

The values of maximum non-toxic concentration (MNC) and cytotoxic concentration of
50% (CD.,) of the test substance relative to the Vero cell line were calculated based on the
constructed dose (concentration) - cell survival curve using GraphPad Prism software
(GraphPad Software, San Diego, CA, USA).

« A cytotoxic concentration of 50% (CD so) is defined as the concentration of the
test substance at which 50% of the cells die as a result-of the toxic-action of the

substance.
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'« Maximum non-toxic concentration (MNC) is defined as the highest
concentration of a test substance that does not cause damage or death to the treated
cells. The two values in the experiments were expressed inm g/ mL.

Antivirus experiments

Determination of infectious viral titer by Reed-Muench method

Immediately prior to work, ten-fold logarithmic dilutions of the respective virus strain were
prepared in DMEM maintenance medium containing 2% FBS, 1% antibiotic solution (100 U/
ml penicillin G sodium and 100 ug/ml streptomycin sulphate) . When the cell monolayer
reaches between 70 - 80% confluence (concentration 5 x 10 scells / well, usually after 24 h),
the culture medium in the wells is removed. The cell monolayer was infected with the prepared
viral dilutions in a volume of 0.1 ml. With each viral dilution, 4 wells are infected. The virus
was adsorbed for 1 hour in a thermostat at 33 ° C, after which 0.1 ml of maintenance medium
was added to each well. Four wells containing uninfected cells are used for cell control. The
plaque thus treated was incubated in a thermostat at 33 ° C and the required humidity. When a
cytopathic effect (CPE) occurs (appearance of round cells, unevenly disseminated in the cell
monolayer, with a tendency to foci), wait until the development of 2 - 3 + (50 - 75% of the cell
monolayer) or until it stops progressing. The viral infection titeris expressed as
TCID 4 (50% Tissue Culture Infectious Dose) (reciprocal dilution of the virus in which 50% of
the cell culture is infected). The presence or absence of a viral cytopathic effect is determined
by the following formula:

T = (log of dilution, where % infected is over 50%) + (proportionality factor x log of
dilution factor).

Proportionality factor = [(% infected over 50%) — 50%] / [(% infected over 50%) — (%
infected below 50%)]. )

v 4

3) CPE inhibition test. Determination of 50% inhibitory concentration: (IC.,) and
Selectivity Index (SI) ,

The antiviral activity of the test substance was determined by the Mosmann MTT cell
survival test, modified by Shigeta S. for rapid screening of compounds for anti-influenza
activity. Under the influence of the cytopathic action of the virus, the cells die. Determination
of cell viability by MTT - a test of virus-infected and substance-treated cells, is indicative of
the antiviral action of the substance itself.

Twenty-four hour Vero monolayer cultures seeded in 96-well plates ( 5 x 10 scells / well)
were inoculated with ten-fold logarithmic dilutions of HCoV-229E , ranging from 10 'to 10,
including each dilution was infected with 4 wells. The volume of inoculum virus suspension /
well was 0.1 mL , at an operating dose of 100 TCID «. The virus was adsorbed for 1 hour in a
thermostat at 3 °© C, then 0.1 mL of maintenance medium was added to each well . Dilutions of
the test substance are prepared during viral adsorption. After the viral adsorption time has
elapsed, the plate is treated as follows:

. Cell control (virus-free and untreated cells) - a supportive culture medium is
added to the wells designated for cell control.

o  Viral control (infected with virus and untreated cells) - 0.1 mL of maintenance
medium is added to the wells designated for virus control .

o Affected cells - (infected with virus and treated with different dilutions of test
substance cells) - 0.1 mL of pre-prepared dilutions of test substance were added
dropwise to wells .

_ 5
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The cell cultures were incubated in a thermostat at 33 °C and 5% CO ,and observed daily
under a light microscope for the development of CPE. The effect of IPF exposure is observed
after infection (pi). The infectious titer was calculated by the method of Reed and
Muench. After reading the results under a microscope, the medium is decanted, the plates are
washed once with 0.2 mL / well of PBS (pH = 7.2), after which the cell survival is determined
by the MTT assay as described above. IPF activity is expressed as% protection and is
determined by the formula:

[ODn' ODKB]
% CPE = —----emmmmmmemmm e x 100, where:
[OD (. - ODy ]

OD.- Optical density of infected and treated with the test substance cells
OD,..- Optical density of virus-infected cells (viral control)
OD... - Optical density of uninfected and untreated cells (cell control)
The calculations are performed using GraphPad Prizm software version 8.00 for
Windows, La Jolla California USA and Origin 6.1 ™.

« The 50% inhibitory concentration (IC so ) is the concentration of the test substance that
inhibits the virus-induced cytopathic effect by 50%, as determined directly from the
dose-response curve.

« The Selectivity Index (SI) was calculated based on the ratio of CDso and ICso.

SI=CDso/ ICs0

4) PPR analysis

The essence of the method consists in the excitation by light of a surface wave propagating
at the boundary between a gold metal surface and a layer covering this surface, penetrating this
layer (Figure 1). *

Brabympaua ™,
CBETANHA i
™\ NOBLPXHUHHA BbAHA

CNOW KABTKK None xa NN
aTeH CtnoM

Andpakunonna pelieTka

Figure. 1 Principle of PPR

The gold surface is a gilded diffraction grating (hereinafter referred to as "chip"), which
creates a condition for excitation of the surface wave under specific conditions (resonance
conditions).

For the purpose of the experiment, cells from the Vero E6 line with a density of 3 x
10 *cells / mL were deposited on the chip , which were infected with human coronavirus strain
220E (HCoV-229E) with multiplicity of infection (MOI = 0.1). The surface wave, which is
excited as a result of the interaction of light with the gold surface, registers all changes caused
by the adsorption of the virus on sensitive cells, their penetration, cytopathological and
morphological changes that occur as a result of the virus replication cycle (CPE). and leaving
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the daughter viral progeny from the host cell. All these changes cause a change in the conditions
under which the surface wave is excited. The measurand is the "displacement" in the excitation
conditions relative to the control. The following controls were used in the experiments:

«  Cell control (virus-free and untreated cells)

«  Viral control (infected with virus and untreated cells)

The PPR method makes it possible to monitor the development of the viral infection within
one cycle of development (one step growth).

Measurements were made every 2 hours to the 48th hour of viral infection development,
the last hours coinciding with the initial cytopathic cellular changes. As a rule, the increase /
decrease of the PPR signal is a consequence of the increase / decrease of the effective index of
refraction of the cell monolayer as a result of the morphological changes in the cells caused in
the process of viral replication. The stages of the replication cycle - adsorption, penetration of
the virus into the cell, changes in cellular metabolism, as well as the assembly and release of
daughter offspring, cause such changes and generate a PPR signal.

Statistical processing of the obtained results

The data obtained are presented with means + standard error of the mean (SEM) of at least
two separate experiments, each performed in three to five replicates. Statistically significant
differences in survival / proliferation between untreated controls and samples treated with
different concentrations were determined by one-way analysis of variance ANOVA and
subsequent Dunnett's test. Statistically significant differences between untreated controls and
treated samples were determined by t-test, with values at p <0.05 being determined as
statistically significant.

I11. Results

The analyzes performed followed a specific experimental scheme, which included several
sequences and steps presented in Figure 2 .

The first important step in antiviral experiments involves detenniniijyg\ the cy‘totoxicity of
the test substance on laboratory-cultured Vero E6 cells. In the screening analyzes for
assessment of the relative cell survival and proliferation two methods were used in parallel: 1)
microscopic observation of the changes in the morphology of the cell monolayer and 2) MTT
analysis. The latter is a quantitative, fast and highly reproducible method, accepted as the gold
standard for assessing the cytotoxic effect of a wide range of medicinal substances and
drugs. Survival was reported at 96 h post-treatment, as this is the time interval for which
significant cell proliferation can be observed, to assess the direct toxic effect of the test
substance leading to cell death, which coincides with the time of replication of the cell. HCoV-
229E in the cell.

MTT analysis of cell survival and proliferation was performed in a wide range of
concentrations of the test substance. The limits within which the applied concentrations varied
were selected on the basis of preliminary experiments involving larger concentration intervals
in order to accurately determine the values of CD and MNC. The test substance was
administered in the concentration range 0.000 1 - 1 mg/mL and the antiviral preparation
RDV - 0.00001 -0.1mg /mL for 96 h. Untreated Vero E6 cells, whose survival was
assumed to be 100%, were used as a negative control. Dose-dependent curves on the viability
of the cell monolayer of the applied IPF were obtained from the MTT test used. The analysis in
monitoring the cell morphology of the cells was synchronized with the MTT analysis of cell
survival.

Microscopic
observation of the 7
morphology of the
cell monolayer

[Cytotoxic activity
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Figure 2 . A diagram of the successive stages for the performance of the experiments
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1. Influence of Inactivated Pepsin Fragment (IPF) on the survival and prolifé:l*&ti ve activity
of cells cultured in laboratory conditions

The first important step in antiviral experiments involves determining the cytotoxicity of
the test substance on laboratory-cultured Vero E6 cells . In the screening analyzes for
assessment of the relative cell survival and proliferation two methods were used in parallel: 1)
microscopic observation of the changes in the morphology of the cell monolayer and 2) MTT
analysis. The latter is a quantitative, fast and highly reproducible method, accepted as the gold
standard for assessing the cytotoxic effect of a wide range of medicinal substances and
drugs. Survival was reported at 96 - 102 h after treatment, as this is the time interval for which
significant cell proliferation can be observed, to assess the direct toxic effect of the test
substance leading to cell death, which coincides with the time of HCoV-229E replication in the
cell.

MTT analysis of cell survival and proliferation was performed in a wide range of
concentrations of the test substance. The limits within which the applied concentrations varied
were selected on the basis of preliminary experiments involving larger concentration intervals
in order to accurately determine the values of CD ,and MNC. The test substance was
administered in a concentration range of 0.000 1 - 20 mg / mL , and the antiviral preparation
RDV - 0.00001 - 0.1 mg / mL for 96 - 102 h. Untreated Vero E6 cells, whose survival was
assumed to be 100%, were used as a negative control. Dose-dependent curves on the viability
of the cell monolayer of the applied IPF were obtained from the MTT test used. The analysis in

monitoring the cell morphology of the cells was synchronized with the MTT analysis of cell
survival.
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The obtained results show that in general the survival of the treated monolayer cells of
the Vero E6 line does not decrease dramatically under the influence of the tested inactivated
pepsin fragment (IPF), in contrast to the action of the antiviral preparation RDV . As
with RDV, the observed effect increases in direct proportion to the increase in its
concentration. At the lowest studied incubation concentrations (0.0001 - 0.1 mg / mL)
4 relatively weak inhibition of survival (91 - 99.52% ) was observed , while at subsequent
increasing concentrations (from5m g / mL to20mg / mL) the value of cell survival
decreases and reaches a value close to 85 %. (Figure 3 ¥

10*_‘ M_|__i_._,_i

504

Cell viability -

T 1 ) 1
i} 0.0001 0.01 1 100
log concentration {mg/mi}

Figure 3. Effect of IPF on the survival / proliferative activity of Vero E6 cells as reported
by MTT analysis after 96 hours of treatment. Data are presented with mean + SEM values.

Based on their cytotoxicity, the test substances are also arranged in the following

hierarchical sequence:
. According to MNC: RDV > IPF

1

' « %
When comparing the experimental data on cell survival, it became clear that the widely
used preparation RDV is about 100 times more toxic than IPF (Table 1). ;
In conclusion, the tested IPF did not show toxicity to Vero E6 cells after 96 - 102 hours of
treatment administered at concentrations from 0.0001 mg /mL to 5 mg/mL.
The decrease in the number of adherent living cells, as well as the rounding and decrease
in the size of the cells follow the trend established in the MTT analysis (Table 1).

Visualization of changes in the morphology of the cell monolayer after treatment is an
accessible and reliable approach in the initial study of the cytotoxicity of various substances. In
this regard, in parallel with the MTT analysis, changes in the morphology of the cells exposed
to the tested IPF and the antiviral preparation RDV were observed under an inverter light
microscope. Untreated control cells and IPF-treated cells retained their morphology and
structure, while cells treated with the antiviral drug RDV at the highest concentrations (0.1 - 1
mg / mL). the halves are rounded, reduced in volume and disintegrated from the monolayer. A
common finding arc cells with highly compacted nuclei, clarified and vacuolated
cytoplasm (Figure 4).

Table 1. Effect of IPF and RDV on the survival / proliferative activity of Vero E6 cells,
reported by different methods after 96 h of treatment

IPF and RDV Method MNC (mg/mL) CD .
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(mg/mL)
Microscopic observation of changes in 0.140.1 ad.
IPF the morphology of the cell monolayer
MTT test 02012 n.d.
Microscopic observation of changes in 0000103 | 0.01+002
RDV the morphology of the cell monolayer
MTT test 0. 0001 +0.15 0.01+0.06

Figure 4. Cytotoxic effect of IPF and anti viral preparation RDV on cell
line Vero E6 after 96 h of treatment.

o Treated w1th RDV (0 0001 mg/mL) Vero E6 cells

1. Antiviral activity

A) CPE inhibition test

The tested IPF was tested for antiviral effect on HCoV-229E in cell cultures.

To test the effect of the test substance, IPF on HCoV-229E replication was administered in
concentrations ranging from 0.001 mg/ mL to 1 mg/mL (MNC and close). The antiviral drug
remdesivir (RDV ), used in the concentration range 0.00001 - 0.1 mg / mL, was used for
positive control in antiviral experiments . Dose-dependent curves were constructed to
determine the inhibitory concentration leading to 50% inhibition of th&wraJ cyfapathlc effect
(IC). / . \
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Initially, the antiviral activity of the test substance IPF was assessed by a CPE inhibition
test (Figure 5). After infection of the cells with HCoV-229E, CPE developed for about 96 h and
resulted in the appearance of round cells, unevenly disseminated in the cell monolayer, with a
tendency to foci. Cell cultures were observed daily under a light microscope to develop
CPE. The eftect of the test substances was observed 96 h (the time for one replicate cycle of
coronaviruses) after HCoV-229E infection of Vero E6 cells (pi.). The results of the
experiments were evaluated on the basis of comparison with virus-free and no-added cells (cell
control) as well as with cells infected with human coronavirus strain 229E without substance
addition (virus control). As a positive control, a preparation with proven antiviral action was
used (in our case RDV - an antiviral inhibitor with proven anti-coronavirus action used in
clinical practice ).

Studies have shown that, unlike uninfected Vero E6 cells, HCoV-229E-infected cells have
a characteristic round shape, clustered as 'islands', isolated from each other and separated from
the medium on which they are cultured.

Figure 5. Inhibitory effect of IPF as well as the antiviral drug RDV evaluated by CPE
inhibition test on HCoV-229E- infected Vero E6 cells after 96 h of treatment. Test substance
and RDV were administered in MNC (mg/mL).

E6 ciien 96 h Ha tpetupane. TectBanoTo BemectBo u RDV ca npunoxkenun 8 MNC

(mg/mL).

C. Infected Vero E6 cells and treated with D. Infected Vero E6 cells and treated with
IPF in MNC (0.1 mg/mL) RDV in MNC (0.0001 mg/mL)

On microscopic monitoring of the morphology of the monolayers, it can be concluded that
the substances tested in the MNC showed varying degrees of inhibition of CPE of HGoV 229E-
infected cells after 96 h of treatment.

\
* ]
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The best CPE suppression of HCoV-229E was observed after IPF treatment of infected
Vero E6 cells. The antiviral drug RDV showed a less pronounced CPE inhibitory effect, but
close to that of IPF. The titer of infectious viral yield decreases significantly when infected
Vero E6 cells are treated with IPF.

B) Determination of the effect of the test substance IPF - an active ingredient of the
substance Enzoimmune Active on the infectious viral yield. Determination of 50% inhibitory
concentration (IC 5,) and Selectivity Index (SI)

Concentrations around and close to the minimum effective ( 0.00 1 - I mg/mL) were used
to determine the anti-HSV-1 / HSV-2 activity of the test substance IPF . Extracellular virus
samples were titrated in a 24-hour Vero monolayer in 96-well plates, with an infectious virus
titer read in log ., by the Reed & Muench final dilution method. Differences in infectious virus
titers between experimental and control samples are expressed as Alog. Based on the reported
results, dose-response graphs were plotted and minimum inhibitory concentrations 50 (MIC 4,)
were determined. Values of Alog > 1 are considered to be reliable results in the performed

tests .

Based on the “dose-anti- HCoV-229E activity” data obtained it was found to
inhibit HCoV-229E replication in a dose- dependent manner when administered alone. The
inactivated pepsin fragment (IPF) effectively inhibits the yield of infectious viral progeny in
the concentration range 0.001 - 1 mg/ mL. Applied to the MNC (0.1 mg / ml), it reduced viral
yield by Alog 1.3 and its MIC ,was 0.1 mg / mL (Table 2). However, the antiviral drug
RDV effectively inhibited the replication of HCoV-229E in the greater concentration range of
0.00001 - 0.1 mg/mL (Table 3).

Table 2. Individual effect of IPF on infectious titer reading (log ., TCID ./ 0.2 ml)

Viral strain Concentration Viral extraction Article ,,
(mg / ml) (log ,,TCID 4, ) ",
0 4.755 + 0.000 | E
0.001 4,450 +0.325 1.0
HCoV-229E 0.01 4.010 £ 0.250 1.0
0.1 3.750 £ 0.083 1.3
1 3.250+0.333 1.3

*Data are presented with mean values + SEM

Table 3. Individual eftect of the antiviral preparation RDV on the reading of the infectious

titer (log ,, TCID 4,/ 0.2 ml)

Viral strain Concentration (mg / ml) Viral extraction Article
(log ,TCID ) -
0 4.7 00 + 0.000 -
0.0001 4.450 + 0.765 0.8
SR 0.001 4.200 + 0.288 1.3
0.01 4.025 + 0.083 L
0.1 4.100 + 0.333 1.3

‘Data are presented with mean values + SEM
The 50% inhibitory concentration (IC ,,) is the concentration of the test substance that
inhibits the virus-induced cytopathic effect by 50%, as determined directly from the dose-

response curve.

12



Rectangle


Based on the experimental results, the main chemotherapeutic parameters IC s of the tested
substances were reported. IC ., values are an indicator of the antiviral efficacy of a substance,
and SI provides information on its specificity and selectivity.

The total IC ,,and SI of the test substance IPF and the antiviral preparation RDV according
to the MTT test are presented in Table 4.

Table 4. Antiviral activity of IPF

Antiviral activity
HCoV-229E
Test
substance 5 .

% protection of

cells in MNC IC (mg/ mL)+ SEM SI
IPF 68.3 0.1 £0.05 n.d.
RDV 96.5 0.001 £0.1 1 00

Analysis of the antiviral results showed that the inhibitory effect of IPF, the active
ingredient in Enzoimun Active, was selective and dose-dependent. IPF inhibited the replication
of HCoV-229E at a concentration of 0.00 1 mg / mL (with 68.3 % cell protection) (Table 4). In
the present study, the antiviral drug RDV, which was used as a positive control in the
concentration range 0.000 1 - 0. 1 mg / mL, was found to inhibit the replication of HCoV-
229E (with almost complete protection 96.5%) (Table 4).

N

C) PPR analysis

Control PPR conditions were determined for the chip with an uninfected monolayer of cells
(cell control). Control PPR conditions for infected cells are determined by chips infected with
different multiplicity of MOI infection (virus control). A chip is allocated for each MOI to
determine the PPR control for infected cells. Half of these chips were treated with RDV at
concentrations of 0.0 00 1 mg / mL and 0.001 mg / mL, which corresponded to the maximum
non-toxic concentration (MNC) of the preparation of the preparation on cells. The other half
were treated with IPF at concentrations of 0.1 mg / mL and 1 mg / mL, determined by MTT
analysis and corresponding to MNCs. The results of the PPR analysis are shown in Figure 6.

60 - ,
o L e s S
. - : no IPF treated
it =
s | ¢
A
g 30 - / e 0.01
O ' IPE /a T TR
o treated//_, ----- — —o 13
—— F | J \2- ¥
N = 1 ¥4 A A 9.4 A/


Rectangle


Figure 6. The effect of IPF treatment in a multicycle test for the development of HCoV-229E:
-0- viral control (HCoV-229E-infected cells at MOI = 0.1); Infected and treated with IPF
cells: - A- at a concentration of IPF = 0.01 mg/mL (MNC) - @- at a concentration of [PF =
0.001 mg/mL

The following conclusions can be drawn from the performed research:

1. The effect of the test substance IPF on the viral replication cycle occurs at 8 hours after
infection (the time during which the virus penetrates the host cell and reconfigures the entire
structural and metabolic apparatus of the cell to synthesize early viral structural proteins).

2. There is no significant difference in the viral replication cycle from the application of the
two IPF concentrations, which means that the effect of the applied substance is in a wider
concentration range, ie. at concentrations 10 times lower than MNC (0.01 mg/mL).

3. At both concentrations, IPF is effective in inhibiting viral development for up to 24 hours
after infection. Then there is a reduction in the difference between treated and untreated
cultures, which is associated with increased production of infectious* viral progeny and
accumulation of high viral concentrations. \

4. Tt can be concluded that the drug is effective when administered in the first 24 hours of
infection, its subsequent administration is associated with the use of higher doses of the drug
and lower activity.

Figure 6 shows the kinetics of the antiviral activity of IPF. Apparently, IPF effectively
inhibits viral development up to 24 hours after infection, after which the difference in
displacement between treated and untreated cells is significant and is associated with increased
production of infectious viral progeny.

IV. Conclusion

The tested Inactivated Pepsin Fragment (IPF) - an active ingredient of the substance
Enzoimmune Active does not show toxicity to cells of the Vero E6 line after 96 - 102 h of
treatment, applied in concentrations from 0.0001 mg/mL to 1 mg/mL. Analysis of the antiviral
results showed that the inhibitory effect of IPF, the active ingredient in Enzoimun Active, was
selective and dose-dependent. IPF inhibited the replication of HCoV-229E at a concentration
0f 0.001 mg / mL (with 68.3% cell protection). Applied to the MNC (0.1 mg/ mL) it reduced
viral yield by Alog 1.3 and its MIC ;,was 0.1 mg/mL. From the PPR analysis, it can be
concluded that IPF effectively inhibits viral development up to 24 hours after infection of the
cells with HCoV-229E. Its later administration is associated with the use of higher doses of the
drug and lower activity. The effect of the applied substance IPF allows a wider concentration
range, ie. at concentrations 10 times lower than MNC (0.01 mg/mL).
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MHHCTEPCTBO HA 3/1PABEONA3BAHETO MINISTRY OF HEALTH

HALMOHANEH LIEHTBP NATIONAL CENTRE
M0 3APASHU M NAPA3UTHU OF INFECTIOUS AND PARASITIC
BOJIECTH DISEASES

Codma 1504, Byn. Auko Cakbzos 26
AWPEKTOP: 02/ 944 28

75;director@ncipd.org Blvd.

o
r%«
UEHTPANIA: 02/ 944 69 55 E DIRECTOR: +359 2 944 28 75;

®AKC: 02/ 943 30 75 director@ncipd.org
O“:gﬁi '; }531 TELEPHONE EXCHANGE: +359 2 944 69 99
- FAX: +359 2 943 30 75
www.ncipd.org

BULGARIA, 1504 Sofia, 26 Yanko Sakazov

PUHAJEH OTYET

OTHOCHO: W3NBIHEHHE Ha HaydHa 3ajaqa IO JIOTOBOp Mexy dupma A.V.S.T.
TRADING Ltd. w Hauxonarnen Lentsp no 3apasuu u ITapasutan Bonectu (HII3IIB) Ha
TeMa: “Ilpoyusane na AHTUBHPYCHHS edeKT Ha HWHAKTHBHPAH TENCHHOB ()parMeHT (IPF) -
aKTHBHA ChCTABKa Ha IIpemnapara ~EH30HMyH axTHB* BBPXY PEIUTHKAlMATA HAa YOBEIIKH
KOpoHaBHpPYycC mmam 229E (HCoV-229E) B xinerpunn KYJITYpH, BKIIIOYBAIO ONpeseisHe Ha
OCHOBHH XMMHOTEPANEBTHYHH MOKA3ATENH — MHXHOUpama KoHueHTpauus 50% (ICs0) u
CCICKTHBEH HHIeKc (SI)*

Wsnbaaurenn;

1. gou. Ilers T ¢HoBa-Kany, ns — 3as. HPJI »Kierbunn xynrypn, PHKETCHH H
OHKOTeHHH BUpycu®, Otaen ~BHpyconorus*, HII3IIB

2. nou. Cregxa Kpymona MBanosa, 16 — 3as. HPJI -»Mopbuiu, napotur u pybeoma®,
Ortzen ,.Bupyconorus®, HII3I1B

3. mpod. Teopru Jlames JsankoB, ndp — Huctutyt no Ontuymn Marepuann u
Texuonorun (MOMT), brarapcka Axanemus na Hayxute (BAH)

4. Panocnas BanenTtunos MapunoB - penogen Aoktopant B HPJI | Knerbunu
KYITYPH, PUKETCHH H OHKOTeHHH BHpycr*, Qe »Bupyconorus®, HL3IIB

5. Kara Atanacosa I eopruesa-/luMutpoBa — naGopant g HPJI »Knerbunn xynrypn,
PHKETCHH M OHKOT€HHH BHpycH®, Otmen Bupyconorus*, HI[3I1B

L. Aktyannoct na npo6aema

Ilonacrosimem B Memunmmckara NpaKTHKa Ce IpHiIarat okojuo 50 IIPOTHBOBUPYCHH
TIpenapara, HAKOM OT KOMTO Ce M3MOI3BAT 3a JICYCHHE Ha PasnuuHK BupycH. Brmpexu
SHAYMTCIHUTE YCIeXH Ha XHMHUOTEPANHATA HE MOXKe 1a ce CYHTA, Y€ Ha CEeTallHHS eTam B
JICYCHHCTO HAa BHPYCHH 3a0ONSBAHHS ca TOCTHrHATH OKOHYATeTHH pe3yirard. Hucka
CCNICKTHBHOCT, 3HAYHTEHA TOKCHYHOCT, Bb3HMKBAHETO Ha PE3UCTEHTHH MYTAHTH, BHCOKHS
Opoit cMBPTHH clyuan 1 noseata Ha HOBH 300aHTPOTIOHO3HH BUPYCH Ca OCHOBHHTE IIPHYHHH
34 TPCCHE HA HOBH IPOTUBOBHPYCHU cpezcTBa. Hacousane ua ACHCTBHSATA KBM CaMHS BHpYC
W/UIH  3apa3eHara (Tapretnara) kneTka ca B ocHOBaTa Ha Ch3laBaHE Ha e()eKTHBHH




TIPOTHBOBAPYCHH Mpemapatd, KakTo H 3a npodunaktukara u PaHHO JIeYeHHe Ha HgkoH
HHEKIHn.

IIpes mocnennute rommmy Ce HabMmonaBa prer Ha POYYBaHUATA HA AHTHBHPYCHUTE 1
HMYHOMOJYJTHpAIIH CROMCTRA Ha OHOJIOrHYHO akTHREY MOJIEKYIH,

Koponasupycure (cem. Coronaviridae) ca CEeMEHCTBO enHOBepwxHy PHK BHPYCH.
[ToHacrosmem CEMEHCTBOTO BKIIIOUBa 40 Bupa, KOMOMHHpanu g JABE IIOJICeMeiicTRa:
Orthocoronavirinae w Letovirinae. Tloseuero o TAX 3apassBaT XHUBOTHH Karto IPHIIETTH
TuieTa, kKammm u kotkw. [lonskora BUPYCHTE, KOHTO 3apassBar equn BHJL, MOrar ja Mytupar
10 TaKbB HAYHH, KOHTO UM 1103BOJISRA A4 3amovHar Ja 3apasssar APYT BUA. ToBa ce Hapuua
»KPBCTOCAHO TmpenaBane Ha BUIOBE™ WM ,mpenupame”. KoM nuemmna nara celeM
KOpoHaBupyca uMar cmoco6HocTTA Aa  NPHYHHABAT 3abousBanig IpH  Xopara. Te
TIPHHA/TIEKAT KM HOICEeMERCTRO Orthocoronavirinae. Koponasupycure (CoV) npuunngsar
3abonsBanus, Bapupamu OT Jieka HacTHHKA (HCoV-NL63, HCGV-229E, HCoV-0C43 u
HCoV-HKU1) no IO-TCXKKH 3a00NABaHHS, HAKOH OT KOUTO 3aBBpIIBAT (atamno kato
PCCIHpaToper cuHApoM B Bruskug Hzrok (MERS-CoV), Ttexsi OCTBp pecnipaTopen
CHHIpoM (SARS-CoV) u KOpoHaBHpycHa Gomect 2019 (Covid-19) (SARS-CoV-2),
Koponasupycure HCoV-229E, -NL63, -0C43 u -HKU] HETIPEKBCHATO UHPKyIHpar B

CPaBHHTEIHO JIeKo H OTHIYyMsBa OT camo cebde CH, TalHEeHTHTE 9€CTO TBpCAT JIEKapcka
1noMoug, IIpHIIaraT jgoMarimHa Tepanusa 41 e BB3MOXKHO J1a HIPOITyCHAT HAKOJIKO AHU OT pabora

Ha TIpenaBaHe ce yiecHsiBa B jeTcku T'PalliHy, YYHINIIA, OOLIEKUTHS 1 MeCTa, KBIETO
PaboTaT romemu konexTHBH. 3g TOMIMa  9acT OT mNpHuHHHTENHTE o BBE3MOXKHO W
BBTPEYTpoOHO 3apassiBane. XapaxTtepuure UCPTH  Ha ENUIEMHYHHAT Npowec 3aBHCT oT
MPUIMHATENA, HO BBOPEKH ToBa ca CPAaBHHTENIHO  cXommW. MUspassear ce g
Aemorpadcka enieMudHoOCT, TIpH KOATO BHHATH HMa BB3IPHEMYHBH JMIla ¥ U3TOYHHIH Ha
3apasa. Enmmnemudnusr mpomec ce Pa3lpOCTpaHsBa ClOPAgHYHO MK nox dopmara na
Pa3]IMYHA TI0 TOJIEMHHA emuueMH. Ce3sonnocrra e Tpera XapakTepHa 4yepra. Haii-uecrto
TICPHOLBT, NIpes KOHTO ce Habmonapa UYBCTBUTEIHO YBEIHYEHHE HA CIIyYanTe Ha HACTHHKA e
KbCHATa eceH M 3uMarta. ToBa Moxe na ce Biuse OT ¢akra, Ye npes crynenure MEecenu
XOpara NpekapBar rojisMa 4acT OT BpeMeTo c 3aClHO B 3aTBOPEHM NMOMEMICHHS M 110 TO3K
Ha4lH YBEIMYaBaT PHCKA 33 B3aUMHO 3apassiBaHe ¢ BUPYCHTE,

Hsama Bakcunn wmn 4HTHBHPYCHH JIEKapCTBa, KOHTO ca 0100peHH 3a npopuIaKTuKa
WIA JICYCHUE 3a KOPOHABHpPYCH. JleueHHeTo ce OTpaHHYaBa [0 CHMITOMATHYHO K
HOMIBPXKAIIO OpraHu3Ma, Io-CKOpo 06IIeK4aBamo IAIHCHTA U MPEeINa3BaIlo HO-HATATHIIHK
YCIIOKHEHHS.




B nactosimoro npoyusane na aHalin3 0sXa HoUI0KeHH AHTH-NPOJIH()epaTHBHHTE K
TIOTEHIHAIIHUTE aHTUBHPYCHH CBOMCTBA Ha HHAKTHBHPAH MENCHHOB (parmenTt (IPF) -
dKTHBHA ChCTABKA Ha Ipenapara ~En3zoumyn aKTHBCpeIly 40BeImKy KOpoHarupyc mam 229E
(HCoV-229E) B xieTnynn KYJITYpH.

II. Matepuaiu u Mertoan

Bewyecmeo

Wuaxtusupan nencunos {parment (IPF) - aktugra CBCTaBKa Ha Ipenapara »~EH30uMyH
aKTHB® IIPE/IOCTABEHHU OT $upma A.V.S.T. TRADING Ltd..

IPF e pastsopen no mauanma konnentpanus 50 mg/ml (u3xomen pasteop). OT Hero ex
lempore ce NPHTOTBAT cepHs OT PaspeXxnaHus ¢ XpamuTenHa cpexa DMEM (Dulbecco’s
Modified Eagle Medium, Sigma-Aldrich, Germany), CeIbpXkama 2% Qeranen Terermku
cepym (FBS, Gibco) u 1% aHTHOMOTHYEH pasTBOp (100 U/ml penicillin u 100 png/ml
streptomycin sulphate (Gibco, USA)) (paGoranm PasTBOPH), KOHTO ce $unrpysar mpes
CTCPUIIHH aHTHOAKTepHATHH untpu ¢ AMAMETLp Ha mopute 0.45 um (Sartorius Stedium,
Australia).

Knemvuno kyimusupane

Karo mozenna cucrema s TPOBE/ICHATE U3NHTBAHUS Ce H3NONI3BA MOHOCIONHHA KJIeThYHA
JMHHA OT OBOpex Ha Maiimyna Vero E6, kosTo e mobesno IIpenocTaBeHa ot BankxaTta 3a
Knerbunu Kynrypu na HPJI »Kuersunn kynrypn, PHKCTCHH M OHKOTEHHHU BHPYCH®, HII3IIB,
rp. Codus. Knetkure ce KyITHBHpAaT B XpaHHTelHA cpeja DMEM, ¢ no6aBenu koM mes
TepMonHakTHBEpan 10% FBS, 1% HaTpues mupyear (Sigma-Aldrich, Germany) wu
aHTHOHOTHIWM (penicillin (100 U/ml), streptomycin sulphate (100 ng/ml) (pacrexua cpena).
Knersunure KyATypu ce uHKyOupar Ha 37°C npu 5% CO:z u Hamwume Ha HeoOXomumaTa
BIOKHOCT Ha BB3/yxa. [lacupanero ma Vero KIETKHTE ce u3Bbpmea 1:3 — 1:5 ¢ mrbTHOCT
okono 2 x 10° KeTku/ml, cien koeto ce PECYCHEHMPAT HEKOJIKOKPATHO M ce pasiuBar B
MaTpany 3a KICTBYHO KyJITHBHpaHe (25 cm?) (Orange Scientific, Belgium). TIpemu
MHOKYJIMpAHe Ha KJICTKATE ¢ BHPYC M/HIIH ChOTBETHHTE paspexnanus ot IPF, monOCIOST e
[IPOMHBA TPUKPATHO ¢ BochaTHO coern Oydep (PBS) ¢ pH 7.43a 1 — 2 min, ciex Koeto
Pa3TBOPRT ce oTcTpansBa. Bcuykm CKCICPHMEHTH Ca IPOBeJEHH 10 Bpeme Ha
CKCIIOHEHUHANIHATA (asa Ha pacTeka Ha KITeTKHTe.

Bupycu

B anTHBHpYCHHTE CKCIIEPUMEHTH € H3II0JI3BaH eTAIOHEH IaM HOBEIIKH KOPOHABHpYC
HCoV-229E or xonekmusita ma Hanmonanua Banka 3a IIpomumienn Mukpoopranusmu u
Knerbunn Kynrypu (HBIIMKK), rp. Codus  (Bwarapms). Bupychara cycrmemsus e
KyJITHBHpaHa B MOJIbpKAIlA XpaHHTETHA cpera DMEM, ceaspxama 2% FBS u 2%
TOBEXNH cepymeH anbymun (BSA, Sigma-Aldrich, USA). Uadekumosnnst BHPYCEH THTBD €
OTYHTaH, KakTo IO METOZA Ha KpaiHHTe paspexnanus Ha Reed and Muench u ce H3passisa
karo TCIDso (50% Tissue Culture Infectious Dose) (PeLUIpPoOYHOTO paspexane Ha BUpYCa,
Ipu xoero 50% or knernunara KynTypa e uHdexTHpaHa, Taka u KOJIMYECTBEHO upe3
Konopumerpuanns MTT meron. Cren TPHKPaTHO 3aMpa3siBaHe M pasMpassiBaHe, MOTYYEeHHAT




BUPYC-ChABpKall Marepuan e IeHTpodyrupan (2500 pm/min, 15 min npu  4°C),
aTHKBOTHPAH U 3aMpa3sBaH Ha - 80°C,

Karo monoxurenna KOHTpOIIa B aHTHBHpPYCHHTE CKCIEPUMEHTH € H3MoJ3BaH HIHUPOKO
pastnpocTpaneHusT TIPOTHBOBUPYCEH  mpemapar: pemaecusup  (RDV; GS-5734)
(MedChemExpress, HY-104077, Monmouth Junction, NJ, USA), koiito IIbPBOHAYAIIHO e
pasTBopen B DMSO (ctox Pa3TBOp ¢ H3X0aHA KOHIeHTpauus 1 pg/mL) u or Hero ca
TIPHTOTBEHHU CepHs OT paBoTHH Pa3PEKAAHHS, KOUTO ca H3MOI3RAHK B CKCIIEPUMEHTHTE,

Hacupane na kremvung Kynmypa

PascaBanero ma xnerkute CC H3BBPHIBA ¢ MOMONITA Ha Pas3TBOp, chabpxam 0,05%
Tpuncun (Trypsin) u 0,0025% CTHICHAMAMMHTETPAOIETHA KHCEIHHA (EDTA) (Sigma-
Aldrich, Germany), TPEABAPUTENHO TeMnepupan Ha 37°C. Kierkure CC TpeTHpar okojo 3 —
10 min ¢ To3m Pa3TBOD, NOKATO 3amouyHar ga ce OKPBITAT W nucoumupar. B nociencrame
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npebposBarT ce ¢ momonTa Ha XCMOLUTOMETBD, paspexaar ce 1o onpezneseH obem ¢ recrora
2 x 10° xknerxu/mL u ce Pecycnenupar B MaTpany 3a kieTsuno KyaruBupane. Kiietkure ce
Kyirrasupar Ha 37°C npu 5% CO» 1 Hantuuse ma HeoOXOomMMaTa BIaxkHOCT Ha BBb3/1yXa.

Oarpuioto TpHIaHOBO CHHBO, HabogaBar ce mox HHBEPTOPEH CBETIIMHEH MHKPOCKOI H ¢
[IOMOINTa HA XeMOLHTOMETBD, ce pedposBaT KUBHTE (neousetenw, ¢ 6ucrpa LHTOILIa3Ma) 1
MBPTBHUTE (OLBETEHH B TbMHOCHHBO) KJIETKH,

3ampasaeane u pasmpazseane na KIemKu

3ampaszsBareTo u PasMpassBaHETO Ha KJIETKH € OCBILECTBEHO 10 odwonpuernte Meto Ty,
KaKkTo ¢ onmmucano ot Pegg D., 2007. 3a 3aMpassiBaHE ca U3I0J3BaHU KJIETKH, HAMUpAIIK ce B
JloraputMuyHa ¢asa Ha pacrex. Te ca CAHOKDPATHO IIPOMHMBAHY C XpaHHTETHA cpena DMEM
(5 - 10 min, 800 — 1500 rpm/min, 4°C). ITonyuenoro ACIIO OT KIETKH CE pecycreHamupa B
XpauureHa cpena u FBS (90%) u kierbunara CYCIECH3MA ce oxnaxnaa Ha nex (2 - 4°C), cnen
KOCTO KbM Hesl IIPH HeNPEKbCHATO pasbbpkBane ce noGass DMSO A0 KpaiHa KOHUEHTpaIHs
10%. Knerkure ce PaslpeNensT B IpeaBAPHTENHO OXIadeHH amnymu (0,5 — 1 mL/kneTbuna
CYCNEH3Hs/aMITy/1a) U OCTaBST B CTHpOTIOpEHA KyTHS BB (pusep Ha -80°C. Cnen ustnuane
Ha MUHEMYM 24 h ammyiure ce TIPEXBBPIAT B TeueH a30T (-196°C). KieTkute ce 3aMpassBar
B KOHLIEHTpallKs He Mo-Manka ot 1 x 10° KJIeTku/mL, a Haii-yecro - 5 x 106 KJIeTKH/aMITyia.

IIpu pasmpassBareTo na KVICTKATE, aMITyJTHTE Ce MOCTABAT 6BP30 B Ch{ Che 3aTOIJIeHA J10
37 - 40°C Boma u cuex Pa3MpassABaHETO UM Ce MPEXBBPIAT BeJHArA B XpaHHUTENHA cpejia,
Ceabpkama 10% FBS. C nen [pCNOTBpATABAHE HA TOKCHYHOTO BIMSIHHE Ha DMSO
XPpaHHTEIHATA CPella ce 3aMeHsHA ¢ HOBA, BelHara Cjie/l NPHUIIEIBAHETO HA KJICTKHTE KbM
noanoxkara (He mo-kbeHo ot 20 h e 3aCSABAHETO HM).



Onpedensne na Kiemvynama xcuznenocm

3a oleHKa Ha OTHOCHTEJHATA KJIeThYHA NPEXUBACMOCT U NMPOIUQepalus ca U3noI3BaHN
/iBa MeToAa: 1) MHKPOCKOIICKO HabIIOeHHEe Ha MOP(OIOTHIHATE U3MEHEHHS B MOHOCTOS Ha
TPETHPAHHUTE KIETKH W 2) kxonopumeTpudanuar MTT amanus mo Mosmann, 1983 ¢ manku
Mo duKaImH.

1) Muxpockoncko nabniodenue na npomenume Mmopgonozuama Ha xiemwvynus
MoHocnou

Knerbunuar momHocnoii ce mabmomasa Ha Bcexnm 24 h TIOJI UHBEPTOPEH CBETIMHEH
MHKPOCKOT 33 THIIHYHA IMTOMATOJIOTAs, XapaKTepPH3Upalla TOKCHUeH e(ekT B TPETHpaHUTe
KICTKH. AHAIU3bT IpPH HaGMIONEHHETO Ha KJIeThYHATA Mopdosorust Ha Vero Kierkurte e
crHxporusypad ¢ MTT ananm3a Ha KieThb4YHATA IPEKHBIEMOCT.

2) MTT ananus

MTT ([3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide] 6Garpunoro e
BOLHO-pa3TBOPHMA TETpasoJiMe€Ba COJI, TNpPHAABANIA IHKBITEHHKAB ILBIT Ha pa3TBOpa.
IlocraBeno B xpamurennara cpena na Kietkarte, MTT IIPEMUHABA B KIETBYHHS IIHTO307,
AOCTHTa 10 MHTOXOHZAPHMTE, KBIETO MHTOXOHIPHAIHHTE JCXHAPOrCHA3H OTKHCBAT
TCTPasOIMEBUs NPHCTEH M NMPEBPLINAT PAa3sTBOPUMATA JKBITA COJl B HEPA3TBOPHM BHB BOJA
CHH (popMa3aHOB HpoayKT. COCOBHOCTTA HA KIETKHTE Ja pexyuupar MTT e nokazarten 3a
MHTOXOH/IpHATHATA ISIIOCT M aKTHBHOCT, KOETO C& MHTEPHPETHPA KATO MSpPKA 38 KH3HEHOCT
W/AJIA YMCTIEHOCTTA Ha YKH3HECIIOCOOHHTE KIISTKH. MBpTBHTE KIIETKM He ydacTBaT B TOBa
IPEBPbIIAHE, TOpaad He)YHKUHOHHpaHe Ha MHTOXOHAPHHTE MM. KonMuecTBoTo Ha
Tpancdopmupanus MTT 1o HepasTBOpHMH (hopMasaHOBH KPHCTaNM € NPONOPIHOHATHO Ha
Opost Ha KHMBUTE KIETKH. 3a H3MEPBaHe HA KOTHYECTBOTO (opmazan, knetkute ce 06paborear
C pasTBOp, KOHTO I'M JM3Mpa M €HOBPEMEHHO C TOBA pa3sTBaps CHHHTE dopmazanoBu
KpucTan. KommdecTsoTo Ha nocienuute ce m3Mepsa CIIEKTPO(GOTOMETPHYHO IIPH ABIDKHHA
Ha BbJIHATA A = 540 nm.

Crnen npebposiBaHeTo Ha KIETKHTe, MOCHEIHHTE cCe pecycreHupar B pacTekHa
XPaHWTCIIHA cpena, cymnemeHTupaHa ¢ 2% FBS. Cnemsa pascsBane Ha KieThbuHaTa
CycHeH3Hs, ¢ KoHHeHTpauus 5 x 10* knerku/smxa B crepuiHd 96-amkoBu miaku (Orange
Scientific, Belgium) (no 0.2 mL/svxa). lopamm nannu, monmyyeHn excrepHMEHTAIHO, e B
KpalHHUTEe pe/lOBE M KOJIOHH ce HabNIo[aBa HAMAIABaHEe Ha oGeMa IPH II0-ABJTOTPaiHO
KYITHBHPAHE, B TAX HE Ce mocssar kineTkd. Tam ce makamBa camo XpaHuTenHa cpena 6es
FBS. Korato KIeTHYHHAT MOHOCHIONH JOCTHTHE mexay 70 — 80% koudayentHoct
(obukHOBeHO crex 24 h), HajCTOAIIATA TEUHOCT ce OTAEKaHTHpa u ce npubars mo 0.1 mL
TONAbpKAIA  XpaHuTenHa cpena u mo 0.1 mL or mpexsapuTenHo npuroTBeHHTE
paspexzanus ot IPF B xoHmenrpanmonen muamazom 0.0001 — 20 mg/mL. C Besko enno
paspexiane ot IPF ca Hakananu MHHUMYM 1o 3 sMKH. B HAKOJIKO SIMKH € HAaKamaHa camo
XpaHuTenHa cpena Oe3 semecTso (o 0.2 mL), kKosATO 1a CIyXKH 3a KileThuHa KoHTpona. Twii
KaTo M3ION3BAHMAT 00eM BEINECTBO (C JajieHa KOHLEHTPAIHsA) IPH HAKATIBAHE B SMKATA ¢
Paspe/ieH [iBa ITbTH, pealHaTa KOHIECHTPALHUATA HA BCAKO 100ABEHO Pa3peskIaHe € aBa MbTH
[I0-HHCKa OT IPEeABAPHTECIIHO NpUroTBeHara. Taka oOpaboTeHUTE TIIaku ce HHKYOHpaT Ha
37°C B nponwmxenne Ha 72 h. B kpas Ha TpeTHs eH BB BCSKA sSMKA (¢ m3KIFOUeHHWE Ha
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CJlIen koeTo ce mobass 0.2 mL or JH3UPAIIHS pa3TBOp, ChABPIKaL eraHosn : DMSO (viv).
Taka o6pa6orena mmakara ce OTHHTa ceKTpodoToMeTpHYHO Ipu A = 540 nm ¢ momorTa Ha
ELISA reader (Bio-Tek Instruments, Germany). Knerpunara HpEKHBAEMOCT ce ompenens
Karo % Ha )XMBHTE KIeTKH B AIMKHTE, TPETHPAHH C PasIudHy KOHIEHTpaUuH OT H3cienBanara
cybcrannus, B cpasrenme ¢ KOHTPOJIHUTE HETPETHPAHH KIIeTKH.

3a uenra ce m3nonspa cienHara hopmyora:

% KieTbuHa HPECKUBAEMOCT = ODmempaHnTe Kierkn/ ODKnm-ma kontpora X 100

CroitHocTuTe Ha MakCHMallHa HETOKCHYHA KOHIEHTpamusa (MNC) u nurotoxcmuna
KOHUCHTpauus 50% (CDso) na TeCTBaHaTa CyOcTaHIms cipsimo Vero KIETbYHA JIHHHUS ca
H3YUCIICHH BB3 OCHOBA Ha NIOCTpOeHaTa KpuBa 7033 (KOHHeHTpaHHSI) — KIJIEThYHa
[IPEKUBACMOCT ¢ mOMOINTA Ha GraphPad Prism copryep (GraphPad Software, San Diego,
CA, USA).

e [{utoToKCHYHA KoHnenTpauus 50% (CDso) ce nepuHupa xaro KOHIICHTpalusTa Ha
HM3CIICNIBAHOTO BEWECTBO, pH KkosTo 50% OT KICTKHTE yMHPAT B pe3yiataT na TOKCHYHOTO
AeHCTBHE Ha cy6eTanmusTa,

® Makcumanna HeTokcuuna KOHIeHTpauus (MNC) ce neduHHEpa Kato Hal-BHCOKaTa
KOHIICHTpaUMATa Ha H3cjeqBanarTa cyOcTaHIms, kosTO He IIPEH3BUKBA yBpekaaHe Wim
CMBPT Ha TPETHPaHHUTE KiIeTKH. JIBeTe BeTHuMHI B CKCepuMeHTHTe ca u3pazeny B mg/mL.

Anmusupycry eKxcnepumenmu

Onpeoensne na unexyuosen supycen mumsp upes memoo na Reed-Muench

Hemnocpenctreno Ipein  pabota ce mpurorest ACCETOKPATHH  JIOrapHTMHYHK
PaspekIanus Ha CHOTBETHHS BHPYCEH WaM B moambpixaima XpaHuTenHa cpera DMEM,
Cbabpikama 2% FBS, 1% antubuornyen pastBop (100 U/ml penicillin G sodium 1 100 pg/ml
streptomycin  sulphate). Korato KICTBYHHAT MOHOCIOH JIOCTHIHe Mexay 70 — 80%
KOH(ITyeHTHOCT (xoHeHTparms 5 x 10° KJICTKH/AMKa, 06HKHOBEHO ciaen 24 h), xpanurennara

TepMocTar, npu temmeparypa 33°C u HeoOXouMaTa BIaxHoCT., Ilpn nosiBa a wuTOnaTHYEH
epexr (LIIE) (mosma Ha OKPBITICHH KIICTKH, JeCHMUHHpPAaHH HEPaBHOMEPHO B KIETHYHUS
MOHOCJION, ¢ TeHAeHIHs KbM OTHHIHOCT) Ce H3YaKBa JI0 Pa3BHTHETO Ha 2 -3 + (50 — 75% ot

baspeikiane Ha Bupyca, 1pu koero 50% or KJICThYHATA KyJITYypa e HH(ekTHpana). Hanmmumero
WK JIMTICaTa Ha BUPYCEH LUTONATHYEH edexT ce onmpenens no claeaHara opmyna:




T = (log or Pa3peXNaHeTo, mpu Koeto % 3apaseHu e Han 50%) + (dakrop Ha
TponopuHoHaIHOCT X log ot dakropa Ha paspexxnane).

Pakxrop Ha Tiponopuuonansoct = [(% 3apasenn Haj 50%) — 50%] / [(% 3apa3eHu Haj
50%) — (% 3apazenu mox 50%)].

3) LIIE unxubupawy mecm. Onpedensne na uHXuOUpawa Konyenmpayus 50% (ICsp) u
cenexmueen unoexc (SI)

AHTHBHPYCHOTO IIefiCTBHE Ha TecTBamaTa cyberanuus ce ompenens 4pe3 paspaboTeHus
oT Mosmann MTT tect 3a ONpeneisiHe Ha KIEeThYHATa TPEKUBIEMOCT, MOAHDHUIMpPAH OT
Shigeta S. 3a 6Bp3 CKPHHHHT Ha ChEIHHEHHS 32 aHTH-TPHITHO IeHCTRHE, ITon Bw3a€ticTBHE Ha
IHTONIATHYHOTO NEHCTBHE HA BHpYyCa, KIETKHTe 3aruaT. OnpesensHeTo Ha KileThunaTa
KU3HEHOCT 4pe3 MTT — tect ma sapasennm ¢ BHPYC H TPCTHPAHH C BEIIECTBO KJICTKH, €
TOKa3aTeHO 32 aHTUBMPYCHOTO AEHCTBHE Ha CAMOTO BEILECTRO.

JBanecer u yeTHpu yacoBu MoHOCTONH KynTypu Vero, nocsata B 96-sMkoBH riakm (c
recrota 5 x 103 KJIETKH/SIMKa) ca HHOKYJIHpaHH ¢ ACCCTOKPATHY JIOTAPHTMHYHHA Pa3peskIaHms
Ha HCoV-229E, 3anougaiixu or 10-! 1o 1078, BKIIKOUHTEIHO, KATO C BCSKO paspexnane ca
3apassBanu 1o 4 samku. O6eMbT Ha MHOKYJTyMa BHPYCHa cycmeH3us/smka e (.1 mL, mpu
paboTHa 1o03a 100 TCIDs,. Bupycwt ancopbupa za 1 h s TepMocTar mpu temneparypa 33°C,
CJIEN KOCTO KBbM BCsIKa sIMKa ce J106aBs 1o (0.1 mL TO/UIBpIKallla XpaHuTeHa cpena. [1o BpeMe
Ha BHpyCHaTa ajcopOIHs Ce NMPHrOTBAT Pa3pexXNaHus Ha H3CIeBAHOTO BemecTBo. Crex
H3THYaHe Ha BPEMETO 3a BUPYCHATA a/ICOPOIHS IIaKaTa ce 00paboTBa KakTo cieqBa:

* Knerbuna xourposa (He3apasenu ¢ Bupyc u HETPETHPAHH KIETKH) — KbM SMKHTE,
OTIPEIICIICHHN 3a KJIEThYHA KOHTPOJIa, Ce HAKAIBa TO/UTbpKaIlla XpaHHTEITHA Ccpeja.

® Bupycha xonTpona (3apazenn ¢ Bupyc u HCTPCTHPAHU KIIETKH) — KBM SIMKHTe,
OIPEIEICHH 32 BUPYCHA KOHTPOJIA, ce Hakansa 110 0.1 ml, NOAABPIKAIllA XpPaHHTEIHA Cpeia.

* Bu3gelictanu xnerkn — (3apaseHu ¢ BUpyC u TPETHPaHH C PasITHYHH Pa3pe;KNIaHUS HA
H3CIe/BaHaTa CyOCTAHIMS KIETKH) — B SIMKH ce Hakansa no 0.1 mL or npenpapurenno
TIPHTOTBCHHUTE pa3peskIaHUs Ha H3CIIeIBAHATA cybcranmus.

Krerbynnre kyntypu ce HHKYOHpaT B TepmocTar Ha 33°C u 5% CO2 u ce Habmogasar
CAE/IHCBHO T10/] CBETJIMHEH MHKPOCKOTI 33 paseuThe Ha LIIIE. EpextsT oT BB3/1CHCTBHETO Ha
IPF ce otunTa cien HH}eKTHpaneTo (p.1.). Wudekumozaust THTBD € H3YHCISABAH 110 METOj(a
Ha Reed u Muench. Cuen orunrane ga PE3yNTATUTE MO/ MHKPOCKOII, cpenara ce OTITHBA,
[TAKHTE C€ NPOMHBAT E€IHOKPAaTHO ¢ mo (.2 mL/smka PBS (pH = 7.2), cnen xoero
IIPCXKUBACMOCTTa HA KIETKHTE Ce€ Ompejens upe3 MTT Ttecra, kakrto e ommcan 0-Tope.
AxTtuBHOCTTa Ha IPF ce M3passBa Karo % NPOTEKIHS U Ce OnpeeNs 1o dopmynara:

[ODg — ODkg]
% ME = ~eeemeemee . x 100, xbaero:
[ODxxey. — ODxg]

ODg — OntHyHa mT6THOCT Ha 3aPasCHATE ¥ TPETHPAHH C TECTBAHATA CYGCTAHINS KIIETKH
ODkp — On'tiyna mrsTHOCT Ha 3apa3eHATE C BUPYC KIETKHU (BHPYCHA KOHTpoJIa)
ODkkx. — Ontuyna mrkTHOCT Ha HEC3apaseH! ¥ He TPETUPAHH KIIETKH (KJIeThuHa KOHTpOJIa)



W3uncnenusra ce H3BBPIIBAT C IIOMOIITA HA HPOrpamMUTe GraphPad Prizm software
version 8.00 for Windows, La Jolla California USA 1 Origin 6.1™

* Vuxubupamara KoHUeHTpanus 50% (ICsy) e KOHLIEHTpalHATa Ha M3CJIENBAHOTO
BCIICCTBO, KOSATO HMHXuOHpa ¢ 50% BHPYC-HHIYIMPAHUI LMTONATHYEH edeKT, Karto ce
ONIpenesIs TMPEKTHO OT KpUBaTa “mo3a—oTrosop”.

® Bb3 OCcHOBa Ha CHOTHOMmEHHEO OT CDso 1 ICso e usuncien CENICKTUBHHS WHIEKC
(SD).

SI=CDs¢/ICsg

4) HIIP ananus

ChbirHOCTTa Ha MeToza ce cheTom BBB BB30YXKIAaHETO upe3 CBETIMHA Ha IMOBEPXHHHHA
BbJIHA, pasnpocTpaHsBalla ce Ha TpaHHLIaTa MEXIY 3J7aTHAa MeTaiHa NOBBPXHOCT H CIIOH,
TIOKpHBAIIl Ta3H NOBBPXHOCT, KATO MPOHUKBA B TO3H CO (®urypa 1).

Bu3bymgawa
cBeTNNHa
NOBbPXHUHHA Bb/IHA

CNOM KneTKu Mone Ha NN
3naveH chon

®urypa. 1 Mpunmmn ma [P

31aTHaTa MOBBPXHMHA MpeCTaBIIsBA To3nareHa nuppaknuoHHa pemerka (rapuuana
TO-HATaTBK ,,YHIT"), KOATO Ch3[aBa YCIOBHE 3a BB30Y)K/[aHe HA TOBBPXHHHHATA BLIHA 1npu
TOYHO ONpEJIENICHH! YCIOBUS (PE30HAHCHH YCIIOBHS).
3a nenta Ha excnepumenta BBPXY {HIIa Ca OTIOKEHH KICTKH OT JmHuS Vero E6 ¢
recToTa 3 x 103 KIeTkn/mL, xouto ca HUHQEKTHPAHH ¢ YOBEIIKH KOpoHaBHpyc mam 229E
(HCoV-229E) ¢ MHOXecTBEeHOCT Ha uHQekuusaTa (MOI = 0,1). losbpxHuHHaTa BBIHA, KOSITO
Ce BB30YXKa B Pe3y/ITaT Ha B3AMMOLEHCTBHETO Ha CBETIIMHATA CBC 3/aTHATa NOBBPXHHHA,
PCTHCTPHpPA BCHYKH U3MEHEHHS, TIPeIM3BHKAHY B PE3YJITAT Ha ajcopOLMs Ha BHpyca BBEPXY
UYBCTBUTC/IHUTE KJICTKH, NMPOHAKBAHETO WM, LILUTOMATONOr0-MOPMONOTHYHATE NIPOMEHH,
HaCTRIHIM B DPE3yNTaT Ha PEIUIMKIMOHHWS IMKLI Ha Bupyca (CPE) u nanyckane na
ABIIEPHOTO BHPYCHO IOTOMCTBO OT KJICTKaTa-rocTonpueMuuK. Bewuku Tesw wimenenus
TPEIU3BUKBAT MPOMAHA HA YCIOBHMSITA, TIPH KOHTO ce Bb30YK/a MOBBPXHHHHATA BbIIHA.
M3mepumara Benmumua e topa »OTKIOHEHHE™ (.. displacement™) B ycnosusTa Ha BB30yxK 1aHe,
CIpPAMO KOHTpoJIaTa. B ekcnepuMenTHTE ca H3No3Bany CJIE/IHATE KOHTPOJIH;
* Krerpuna konrposna (He3apasenu ¢ BHpyC HETPETHUPAHH KIIETKH )
* Bupycna koutpona (3apasenu ¢ BHPYC U HETPETHPAHU KIIETKH)
HITP-meTonsT napa BE3MOKHOCT Aa € MPOCIIEIM Pa3BUTHETO HA BUPYCHATA HH(eKIHs B
PAMKHTE Ha SN LMK HA pa3BHTHE (one step growth).



UsmepBanusra ca NpPaBeHA npe3 2 vaca g0 48-1 yac ga Pa3BUTHE Ha BHpycHarta
MH(EKIHS, KaTo mocneqHuTe HacOBE CBBNA/AT ¢ HAYalHHTE NHTONATHYHK KJIeTBhYHH
npoMenu. Ilo npasumo, YBEMICHHETO/HaMalIsBaHeTo Ha [I[IP CHTHala € ClencTBHe Ha

PE3YITaT Ha MOP(OIOTHYHNTE HIMEHEHMS B KIETKHTE, MPEM3BUKAHM B TIPOIeca Ha BHPYCHa
Pellnkanus. Etanute Ha pervmxanmonnms HHKBI - ancopOuus, NpoHUKBaHe Ha BHpyca B

Cmamucmuuecka obpabomra na nonyuenume pezyimamu

Honyuenure nanmu ca IPEACTABEHN CBC CPENHH CTOMHOCTH + CTaHJapTHA TpemiKa Ha
Cpeanara croiHocT (SEM) ot mowe nBa OTACITHH EKCIIEPUMEHTA, BCEKH TIPOBEJICH B OT TPH 110
TIET NOBTOPeHMsl. CTaTHCTHYECKH 3HAYMMUTE PasiMKH B IpEKuBIEMOCcTTa/IpoipeparmsTa
MEXYy HETPETHPaHWTEe KOHTPOJH M TPETHPaHUTE C pa3IHYHH KOHUEHTpauuu npobu Gsixa
OMPECIISIHU TOCPEACTBOM €THO(AKTOPEH NUCTIEPCHOHEH aHAH3 ANOVA u nocnensan tect
Ha Dunnett. Cratuctiuecky 3maummy PasIUs MEXy HeTpeTHpaHMTe KOHTPOIIH H
TPETHpaHUTe IPOOH ca ONpenesHu IIOCPENICTBOM t-TeCTa, KaTO CTOHHOCTHTE npu p < 0.05 ce
ONPEACNAT KATO CTATHCTHYECKH 3HAYUMI.

III. PesyaraTu

IlIposexenute anamusu CJICiBaxa Onpe/erneHa eKCepHMeHTaHa CXeMa, KOSITO BKIIIOYBA
HAKOJIKO TOCNIeIOBATENIHH ETaITH, lpejicTaseny Ha Ourypa 2.

IIbpBuAT BaweH eram or AHTHBUPYCHHUTE EKCIIePHMEHTH BKIIOYBA OIpeJelisHe Ha
HHTOTOKCHUYHOCTTA HA H3MHTBAHATA cybcranums BBpxy KYITHBAPaHH B 1aboparopHu
YCHOBHA KICTKH OT JHMHHS Vero EG6. Ilpu ckpuauHrOBHTE amamusm 3a OLIEHKa Ha
OTHOCHTENHATA KJIEThYHA MPEKHUBSIEMOCT W nponudepanus ca m3nomBanu napajienHo Jga
MeToJa: 1) MHMKpOCKONCKo Habiiomenne Ha [IPOMEHHTE B MOP(OIOrHATa HA KIeThuHHs
MoOHoOCHOM u 2) MTT amanus. [ocnennusar npencrapspa KOJIHYECTBEH, OBP3 M BHCOKO
BB3NPOU3BONUM METOJ, MPHET 3a 3j1aTeH CTaHIIAPT 3a OICHKA HA MUTOTOKCHYHHST edekT Ha
HIAPOK nnana3oH yeyeOHu cybeTanmum u Texkapera. IpexuBiemoctra e oTuetena Ha 96 h
CJIENl TpeTHpaHe, Thif KaTo ToBa € BpeMeBHs MHTEPBAJI, 32 KOHTO MOXe 1a ce Habmonasa
ChIUCCTBEHA mpoiM(epanus Ha KIETKHTe, ha ce OLCHH JHPEKTHHS TOKCHYEH e(eKT Ha
M3ClIe/iBaHaTa CyOCTaHINs, BOJEI 10 KiIeTh4Ha CMBPT, KOCTO M ChBIAJA ¢ BPEMETO Ha
pennukanmust Ha HCoV-229E B kneTkara.

MTT anamussT Ha KIeThbunara NPCHHBAEMOCT W Tpomupepanus ce NpOBeJe B IIHPOK
AHATIA30H OT KOHLEHTPALWKM Ha M3CIEIBAHOTO BEINECTBO. ['panuimre, B kouro BapHpaxa
IIPUIOKEHUTE KOHIEHTPAIHH ca noAOpaHH BH3 OCHOBA Ha TIPE/IBAPHTEIIHH EKCIIEPUMEHTH,
BKTIIOYBAILA  TI0-TOJIEMH  KOHLEHTPALHOHHH HHTCPBAIIH, C LET TOYHO YCTAHOBSBAHE
crorHOCcTHTEe HAa CDsy u MNC. Wsnuranara cyGeranmms e IIPUIOXKEHA B KOHIICHTPALHOHEH
Auanazon 0.0001 — 1 mg/mL, a TMPOTHBOBHPYCHHAT Npenapar RDV — 0.00001 — 0.1 mg/mL B
NpoabKeHue Ha 96 h. Herperupanu Vero E6 IJICTKH, YHATO Mpex)HUBIEMOCT Ge mpHeTa 3a
100%, ca u3nomseanu karo OTpuuareina kourpona. Ot usnomsauus MTT-Tect ca MoJyyeHu
A030-3aBUCUMH KPHBH Ha BB3€iCTBHETO BBPXY JKH3HEHOCTTA HAa KICTHUYHHS MOHOCION Ha
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CHHXPpOHH3MpaH ¢ MTT anammsa na kinersunara IIPEIKUBIEMOCT,

( Mukpockoncko
Ha0a00enne na

MopdoiorusTa na
KJIeThYHHS
IMuroroxcnuna MOHOCJ10ii
AKTHBHOCT ~—
MTT ananus ]

| S

[
HITE-nnxuénpam

TECT

[ MTT-tecr 3a
AnTH-HCoOV- CKPHHHHI Ha
229E edexr antu-HCoV-229E

___ AKTHBHOCT

i )
IITP-meTon 32
CKPHHHHI Ha
KHHeTHKA Ha

aHTu-HCoV229E

AKTHBHOCT J

N

®@urypa 2. CxeMa Ha oC/IeOBaTENHITE CTalll 3a peanu3upane Ha eKCTIePHMEHTHTe

1. Bausnue na UHAKMUBUPAH nencunos gpazmenm (IPF) ewpxy npexcussemocmma u
npoaugepamusnama axmusnocm g KyAmueupanu 6 nabopamopuu ycnoeus xnemicy

IIepBHSAT Bamen eram or AHTHBHPYCHHTE E€KCIICPUMEHTH BKIIOYBA OllpesieNiTHE Ha
HUHTOTOKCHYHOCTTA HA H3NHTBAaHATA cyOcTanims BBpxy KYITHBHpaHH B naGopaTopHu
YCIOBHA KICTKH OT JsiHHs Vero E6, IIpn ckpunmBroBnTe amammsu 3a OLEHKa Ha
OTHOCHTENHATA KIEThYHA IPEKUBIEMOCT M nposrdepanis ca u3no3Bany napajeiiHo Jia
MeToza: 1) MHKpPOCKOIICKO HAOMIOfieHHe HAa TpOMeHMTEe B MopdonorusTa Ha KieThuHHs
MoHOCHOM M 2) MTT amanus, Hocnennust npexcrasissa KOJTMYECTBEH, ObP3 M BHCOKO
BB3IPOU3BOIUM METOJ, IPHET 3a 371aTeH CTaHIaPT 3a OI€HKA HA UMTOTOKCHYHHST e(exT Ha
HIHPOK 1uana3oH nevebHu cyOcTanmuy u niekapeTBa. IpexnBsemMoctra e orderena Ha 96 —
102 h cnex TpeTHpane, TbH Karo ToBa e BPEMEBHS WHTEPBA, 3a KOWTO MOjKe Ia ce
HaOIo1aBa ChInecTBena IpoMHpepanns Ha KIeTKHTe, na ce OLICHH JIHPEKTHUS TOKCHYEH

10




BKIIIOYBAI  110-ronemu KOHUCHTPaUMOHRA HHTepBamH, ¢ eI TOYHO ycTaHOBABaHe
CTOMHOCTHTE Ha CDsp u MNC, H3nureanara cybcranmmg e TIPUTIOXEHA B KOHIEHTpaIOHeH
Ananason 0.0001 — 20 mg/ml, a a TIPOTHBOBHPYCHUAT mpemapar RDV — 0.00001 - 0.1
mg/mL B npogsmkenme Ha 96 - 102 h. Herpernpanu Vero E6 KIICTKH, YAATO MPEKUBIEMOCT

e mpuera 3a 100%, ca usnomspany KaTo oTpunarenna koutpona. Ot u3nom3Banus MTT-tect

IIpaBONpPONOpLHOHANHO ¢ yBenHYaBaHeTo Ha KOHIEHTpamusTa My. Ilpu Hali-HHUCKHTE
H3CNCIBaHN MHKYOanHoHHK KOHOeHTpauuu (0.0001 — 0.1 mg/mL) ce nabmonasa
CPaBHHMTETHO cnabo HHXMOupaHe Ha IIpexuBseMocTra (91 — 99.52 %), moxaro IIpH
TiocnenBamure HapacTsamy KOHOEHTpanmuu (ot 5 mg/mL mo0 20 mg/mL) croifrocrTa Ha
KICTbYHATA MpeXUBSEMOCT ce TIOHMXaBa U OCTHTra CTOMHOCT Omu3ka 10 85%. (Purypa 3).

100

:
8
= 50
=
é
¢ T T T L
] 0.0001 0.01 1 100

- log concentration (mg/mi) _

Bs3 OCHOBaA Ha OHTOTOKCHYHATA CH H3IIHTBaHHUTE CYGCT&HIIHH Ca roapeneHu B ClIEoHaTa
ﬁepapxmma HOCHC}IOBaTeJIHOCTZ

® Coopen MNC: RDV > IPF
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HpPI CpaBHsBaHe Ha CKCIIEPUMEHTAITHATE HAaHHU 3a KI€ThrYHaTa OpexuBsemMocT CTaBa

ACHO, Y€ IMHPOKO M3MOM3BAHMST npenapar RDV e no-rokcuuen 0kos10 100 meTH OT IPF
(Tabmuma 1),

TpeTHpaHe

IPF u RDV

Muxkpockoncko HalIONeHHEe Ha [IPOMEHUTE

B MOP()OJIOTHsATA Ha KIeThYHNS MOHOCJIOH

MTT Ttect

Muxkpockoncko Habmoenme Ha IPOMeHHTe
0.0001+0.3 | 0.01 +0.02
B MOP(OJIOTHATA Ha KIeThYHHg MOHOCJIOH

MTT recr 0.0001 +£0.15 | 0.01 +0.06

12




®urypa 4. [{utoToKcHYeH edexr Ha IPF u TIPOTHBOBUPYCHUS nperapatr RDV BBPXY
KICTKH OT uHus Vero E6 ciien 96 h ua TPETHpaHe,

C. Tperupanu ¢ RDV (0.0001 mg/mL) Vero E6 knerxu

2. Anmusupycna axmuenocm

A) HIE unxubupawy mecm

TectBaumsr IPF e uscensan 3a HpOTHBOBHpYCEH edekT Bhpxy HCoV-229E 5 KIIETHYHH
KYJITYpH.

3a m3nuTBaHe Ha epexta Ha M3cienBaHaTa cyberanums IPF Bwpxy PEeIUTHKAIUSITa Ha
HCoV-229E ca npunaranu s KOHIEHTpaluy B rpauiy ot 0.001 mg/mL 5o 1 mg/mL (MNC
U OIU3KH 710 Hed). 3a monoxuTe Ha KOHTpOJIa B aHTHBHPYCHUTE CKCIIEPUMEHTH € H3MO0JI3BAH
TIPOTHBOBHPYCHHUS MpeTiapar pemaecusup (RDV), npunosxen s KOHLIEHTPAIMOHEH AMATIa30H
0.00001 - 0.1 mg/mL. Tloctpoeun ca A030-3aBICHMH KPHBH 3a ONpeneisHe Ha
UHXHOMTOpHAaTa KOHIICHTpalus, Bojema g0 50% MHXUOWIMS Ha BUpyCHuS UHTONAaTHYEH
edexr (ICs).

[IspBOHaYaTHO AHTUBUPYCHOTO JIEHCTBHE HA M3cIeaRaHAaT] cyberannus IPF e oneneno ¢
HIIE unxubupam tect (®urypa 5). Crnen 3apassiBaHe Ha Kietkute ¢ HCoV-229E HIIE ce
pasBuBa Oxkono 96 h u ce wm3passBa B mogBA Ha OKPBITICHH KIETKH, NeCHMHHHpPaHH
HCPABHOMEPHO B KJIETHYHHS MOHOCIIO, ¢ TEHNICHIMS KbM OrHHINHOCT. KierhuynnTe KyITypu
Ce HabIIONABAT eXKEIHEBHO MOJ CBETIIHHEH MHKpockon 3a passutie Ha LIIIE. Epextst o1
BB3JICACTBUETO HA TeCTBAHMTE cybctanumm ce orumra ma 96 h (BpeMeTo 3a enum
PEeNUIMKaTUBEH MUKBI HA KOpoHaBupycute) cies uHbekTHpanero ¢ HCoV-229E na Vero E6
KneTkure (p.i.). Pesynrature or TIPOBE/ICHUTE €KCHEPUMEHTH Ca OLCHEHH Ha Gasa Ha
CPaBHEHHE C He3apa3eHH ¢ BUPYC U 6e3 0bGaBsHe Ha BEILECTBO KIIETKH (KJIEThYHA KOHTpOIA),
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cybcrannust (Bupycua KoHTpona). Kato monosxurenna KOHTpOJIa € W3I0a3Ban npemnapar ¢
A0Ka3aHO NMPOTHBOBHPYCHO JeiicTRie (B Hamms crywait RDV - NIpUTIaraH B KJIMHUYHATA
IpaKTHKa IPOTHBOBHpPYCEH HHXHOHTOP, ¢ JOKA3aHO AHTH-KOPOHABHPYCHO JeicTREE).

Or Hanpasennte IIpOyYBaHUS, CTaBa SICHO, Ye 33 pasilika OT HenHpexTHpanuTe Vero E6
KICTKH, 3apasenute ¢ HCoV-229E ca ¢ XapakTepHa oKpbrieHa (opma, CTPYIIaHH BBE BUJ Ha
»OCTPOBU®, M30JMpaHH eaHa oT APYTa W OTHENEHH OT IOIOKKATA BBPXY, KOSTO ce
KYJITHBHpAT.,

@urypa 5. Wuxubupam epexr wa IPF KaKTO W IPOTUBOBHPYCHUST npenapat RDV
oneren ¢ LIIE unxubupar recr BBDXY HH(ekTHpanu ¢ HCoV-220F KIIETKH OT JIHHKUS Vero
E6 cres 96 h ma Tpetupane. Tectranoto Bemectso 1 RDV ca Tpunoxenu 8 MNC (mg/mL).

C. Mudexrnpanu Vero E6 kierku u D. Ugexrupanu Vero E6 kierxn u

HHXHOuus Ha L{IIE Ha uH(pexTupann ¢ HCoV-229E kieTku cnen 96 h petupane.

Haii-no6po noruckane ua HIIE Ha HCoV-229E, ce HaOmoaasa ciej Tpetupane ¢ IPF ga
uHpekTHpanu Vero E6 ety Ho-cna6o uspasen I{ITE HHXHOHpai edext, HO GaU3BK 10
To3u Ha IPF npossu HPOTHBOBUPYCHUAT Ipemapat RDV. Tutbpbr Ha HHDEKINO3HMS
BHPYCEH [00MB HamalsiBa SHAIUTEIIHO, Korato WH(eKTHpaHHTe Vero E6 xnetkm ca
Tpetupanu ¢ [PF,
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B) Onpeoensine na ehexma na uscnedsanama
npenapama ,, Enzoumyn  axmue
uHXUOUPawa Konyenmpayus 50%

3a onpenensue Ha auTH-HSV-1/HSV-2 neiicreue Ha mscre
H3II0/I3BaHM KOHIEHTPAIIMK OKOJIO M OJIH3KH
mg/mL). IIpo6ute 3a oTumrane Ha H3BBHKII
MoHOCIO0H Vero B 96

~AMKOBH IIaKH, C OTYHTaHE Ha HH(EKIHO3EeH By
METoNa Ha KpaiiHdTe pa3spexnands Ha Reed & Muench. Pazn
BHDYCHH TUTPH MEXIy OIHTHHTE W KOHTPOJIHUTE 1T
Ha OTHETCHHTE PE3YATaTH ca MOCTPOeHH rpacu
MUHUMAJIHATe HHXHOHpaim KOHIeHTpauuu 50 (M
TMPOBE/ICHUTE U3CIIEIBAHHSA CE CYUTAT CTOMHOCTH Ha Al

B®3 ocnoBa ma NOJyYCHUTE IaHHH 7103

KH

cyocmanyus IPF — axmusna CbCmaska na
6ODXY  unpexyuosnus eupycen dobus, Onpedensne na
(1Cs0) u cenexmusen underc (SI)

/Banata cydcrannus IPF ca
A0 MHHHMamHHTe edektuBHM (0.001 — 1|
CTBYHMA BUPYC Ca THTPHPaHH B 24-uacop
pyceH THTED B logo, o
HKATE B HH()EKIHO3HHTE
pobu ca u3pasenn karo Alog. Bw3 ocHoBa
11038 — OTroBop“ M ca OIlpeaeIcHH
ICs0). 3a AOCTOBEPEH pesynrar mpu
ogio = 1.
a — autH-HCoV-229E aktuBHOCT® ce

YCTaHOBsBA, Y€ NIPH CAMOCTOSITETHO lipunarane Ha IPF, unxu6upa pennukanusra Ha HCoV-

229E no 1030-3aBHCHM Haump, WunaktuBupanusT nencurog (parment (IPF)

MHXHOMpa J106MBa Ha MH(EKIHO3HO BHPYCHO NOTOMCTBO B KOHILEHTpPALHOHEH
0.001 — 1 mg/mL. Ipunoxen 8 MNC (0.1 mg/ml) Toif cumxkasa BHPYCHHS 100K
1.3, a merosara MICsy e 0.1 mg/mL (Tabnuua 2). Bonpekn ToBa, mpormeo
npenapar RDV  edextuBno MHXHOMpA perukanuara ma HCoV-220E &

KOHLCHTpauuoHeH auanaszon 0.00001 — 0.1 mg/mL (Tabnuua 3).

Tabmuna 2. Unnusunyanen e

edeKTHBHO

AHara3oH

B ¢ Alogio
BHPYCHHSAT

IIO-TrOJISIM

ekt Ha IPF 1o orumtane na HH(EKIMO3HHS THTHD (logio

TCIDso/ 0.2 ml)
Bupycen mam Konuenrpanns Bupycen 1o6us Alogio |
(mg/ml) (logio TCIDs0)"

0 4.755 + 0.000 -
0.001 4.450 + 0.325 1.0
HCoV-229E 0.01 4.010 + 0.250 1.0
0.1 3.750 £ 0.083 1.3
1 3.250 + 0.333 1.3

*IlauHuTE Ca LIPEACTABEHH CHC CPEIHH CTOHHOCTH + SEM

Tabmuna 3. Wnmueuyanen edexT Ha i

uHpekuuosnns Tuthp (logio TCIDsy/ 0.2 ml)

POTHBOBHPYCHHs mpenapatr RDV mo oTynrame na

Bupycen mam Konuenrpauns (mg/ml) Bupycen no6us Alogio |
(logio TCIDs0)*
0 4.700 + 0.000 -
0.0001 4.450 + 0.765 0.8
HCoV-229E 0.001 4.200 + 0.288 1.3
0.01 4.025 + 0.083 13
0.1 4.100 + 0.333 1.3 |

"Jlanuute ca IPEACTAaBEHH CBC CPEAHM CTOHHOCTH + SEM
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Huxubupamtara KoHnentpamust 50% (ICso) e KOHIEHTpaluATa HaA M3CIEABAHOTO
BEICCTBO, KOATO MHXHOMpa ¢ 50% BHDPYC-HHIYIMPAHHS [MTONATHYEH e(EKT, KATO ce
OnpesieIst AMPEKTHO OT KpHBATA “noza—oTrosop”

B3  ocmopa Ha CKCICPHMEHTAlHUTE  DE3yNTaTH € OTYETEeH  OCHOBHHMST
XAMHOTCPANCBTHYEH T0Ka3atend ICs) Ha TecTBAHHTE cyocranumn. ICso croitnoctare ca
TIOKasaresn 3a aHTHBUPYCHaTa e)eKTUBHOCT HA JlaieHa cybcrannms, a SI nasa HHpOpMaIHs 3a
HEroBara CeMU(MUIHOCT U CENIEKTHBHOCT.,

Cymapno ICso u SI na tectRanoTo BemecTBo IPF u nporusosupycHust npenapar RDV
copen MTT Tecta ca mpencraBenn na Ta6muma 4.

Tabmuna 4. AuTusnpycHa aktuBHOCT Ha IPF

AHTHBHPYCHA aKTHBHOCT
HCoV-229E
TecrBana
cyOcTanius % 11
POTEeKLHs Ha
KkneTkure B MNC ICs0 (mg/mL) + SEM L
IPF 68.3 0.1 £0:05 H.JI.
RDV 096.5 0.001 £ 0.1 100

AHQIM3LT Ha aHTHBHPYCHHTE PE3yITaTH MOKa3Ba, 4¢ MHXMOHTOPHUAT edekT ma IPF —
aKTHBHA CBCTABKA Ha mpenapata ,FH30MMYH akTHB® e CelleKTHBEH U no30-3aBucuM. IPF
MHXHOHpa pelumkanusta wa HCoV-229E g Konnentpamust 0.001 mg/mL (¢ 68.3%
ipoteknus Ha kinerkure) (Tabmuua 4). B Hactosmoto IIPOyYBaHE € YCTaHOBEHO, Ye
IIPOTHBOBHPYCHHAT mpenapatr RDV, koiiTo e W3momsBan kaTo IIOJIOKHTENIHA KOHTPOJIA B
KonlienTpanuonen nuanason 0.0001 - 0.1 mg/mL, noTticka pemikanuara va HCoV-229E (c
TOYTH IbJHA 3amuTa 96.5%) (Tabnuna 4).

C) IIIP ananus

Kourponuure TP ycmosus ce OMPEZICIIAT 38 4YUNa ¢ HEMH(EKTUPAH MOHOCIOH OT
KIETKH (KIEThYHA KOHTpPOINA). Kontponuure TIIIP ycmoeus 3a MHQEKTHPAHH KICTKH ce
OHMPENC/AT OT YHIOBE, WH(PEKTHPAaHH ¢ pa3IHYHA MHOMECTBEHOCT Ha nHpexnus MOI
(BupycHa KoHTpoma). 3a Bcexu MOI ce OTACMs YUl IPH KOUTO ce onpenens [P KOHTpoJIa
3a HH(peKTHpanu Ki1eTkH. [[oi0BUHATA OT Te3u HHIIOBE ce TpeTHpaT ¢ RDV ¢ konuenTpanuu
0.0001 mg/mL u 0.001 mg/mL, KOHTO OTroBapAT Ha MaKCHMaTHATA HETOKCHYHA
konnenTpanus (MHK) ot npunaranero na lIpenapaTa BepXy KJIeTKH. J[pyrara monosuHa ce
Tpetupar ¢ [PF ¢ xonuentparmu 0.1 mg/mL u 1 mg/mL, onpenenenu ape3 MTT anamusz u
orroBapsmu Ha MHK. Pesynrarure ot ITIIP ananusa ca moxazamm na Durypa 6.
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®urypa 6. EdextsT Ha Tperupane ¢ IPF npu MHOronmkios Tecr na pa3zButie Ha HCoV-
229E: -O- Bupycua KOHTpoJIa (3apasenu ¢ HCoV-229E kietku npu MOI = 0,1); 3apasenn u
Tpetupanu ¢ IPF knerkn: - A- npy KOHIEHTpauws Ha IPF = 0.01 mg/mL (MNC) -@- ipu
KonnenTpauus Ha IPF = (0.001 mg/mL

Or H3BBPIICHHUTE U3CIEABAHUS MOXE na ce HaIIpaBAT CIIEIHUTE H3BOIH:

1. Edexrsr Ha TecTBanaTa cybcrannus IPF BBPXY BUPYCHMS PENIMKAIMOHEH UKD ce
nposgBaBa Ha 8-1 wyac ciep HH(EeKTHpane (BpeMeTo, B KoeTo BUDYCHT € MPOHUKHAI B
KJICTKATa-TOCTONPUEMHUK M € MPEeHACTPOMI 1eNHs CTPYKTYPEH H MeTabOJNHTeH amapar Ha
KICTKaTa 1a CHHTe3Upa PaHHU BUPYCHH CTPYKTYPHU OenThin).

2. He ce HaGmonaea churectsena Pasiiika BbPXY BHPYCHHS DEIUIMKATHBEH MHKB OT
TIpHIaraHeTo Ha JBere KoHueHtpanmu IPF, xoero O3Ha4aBa, 4e e(eKTHT OT mpuiaramara
cybcranums e B mo-mupok KOHLICHTPALMOHEH JWANa30H, T.e. B KoHLeHTpauun 10 netH no-
HuCckH oT MNC (0.01 mg/mL).

3. U npu ngere PUIOKEHH KoHUeHTpaimu IPF egexThBHO moTHeka BUPYCHOTO
pasButue 1o 24 h cnex uHbexTHpanero. Ciey Topa ce OTHMTAa HaMallsiBaHE HA pa3IHKara
MEXIy TPETUPAHH U HETPEeTHpPaHH KYITYypH, KOETO, € CBBP3aHO ¢ NMOBHINEHA IPOAYKIUS Ha
MH(EKIMO3HO BUPYCHO IOTOMCTRO 1 AKyMYJIMPaHe Ha BUCOKA BUPYCHA KOHIIEHTpanus.

4. Moxe na ce 3akmoun, ye NPEnaparTeT e eeKTUBEH, KOraTo ce npunara B nspeute 24
4aca oT MH(pEKUUATa, mo-KhCHATA MY 8IMUHMCTPAlMS € CBbP3aHa C M3IOJ3BAHETO HA IO-
BHCOKHM TI03M OT Ipenapara u mo-HHCKa aKTHBHOCT.

Durypa 6 mokasBa KMHeTHKATa Ha aHTUBUDYCHaTa akTUBHOCT Ha IPF. Ouesnano, IPF
eexTUBHO moTHCKA BHPYCHOTO pa3BuTHe 10 24 h cnmeq MH(EKTHPAHETO, Clie KOeTo
PasInKaTa B OTMECTBAHETO MEXTy TPCTUPAHH M HETPETUPAHU KIETKH € 3HAYUTENHO U o
CBBP3aHO ¢ [IOBHAIICHA POKIAS Ha HHPEKIHMO3HO BHPYCHO IIOTOMCTRO
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IV. 3akmoyenue

TectBanust HHAKTHBUPAH IENCHHOB (hparmMeHT (IPF) - akTuBHa cheTaBka Ha npemnapara
»EH30HMYyH akTHB® He TIPOABABA TOKCHYHOCT BBPXY KJIETKH OT JIHHUS Vero E6 cnen 96 - 102
h Ha Tperupane, TIPHIIOKEH B KOHIEHTparuu ot 0.0001] mg/mL 5o 1 mg/mL. Ananuzsr Ha
AHTHBHPYCHHTE PE3Y/ITaTH 10KAa3Ba, ye HHXHOUTOPHHUST edexT Ha IPF — aKTHBHA CHCTABKA HA
lpenapara ,,EH3oumyn akTup® e CCIICKTHBEH M [030-3aBHCHM. IPF HHXHOHpa penukanusTa

[O-HHCKa aKTHUBHOCT. EdexTsT oT Iipuiaranara cyberanuus IPF nosgossgsa MO-IIIHPOK
KOHICHTPAHOHEH OHanas3oH, T.e. B KOHIEHTpauun 10 meTH no-muckn or MNC (0.01
mg/mL).
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