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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, there has been an increase in research into the antiviral and
immunomodulatory properties of biologically active molecules.

One of the most widespread viruses in nature are members of the
family Herpesviridae. Isolated from all vertebrates studied, they cause diseases of varying
severity and clinical picture - from asymptomatic infections and self-limiting skin lesions to
severe generalized infections, meningitis, encephalitis and malignant neoplasms. Eight herpes
viruses are currently known to attack humans. These are: herpes simplex virus types 1 and 2
(HSV-1, HHV-1, HSV-2, HHV-2), chickenpox / shingles virus (VZV / HZV, HHV-3), Epstein-
Barr virus (EBV, HHV-4), cytomegalovirus (CMV, HHV-5), herpes viruses types 6, 7 and 8
(HHV-6, HHV-7 and HHV-8). It is estimated that 90-95% of the adult population has
serological evidence of at least one HSV infection. A common feature of herpes viruses is that
after infection they cause a latent, chronic infection. Under the influence of stress factors, the
latent herpes virus reactivates, causing diseases with extremely diverse clinical manifestations
— from asymptomatic infections and self-limiting, transient labial and genital lesions (HSV-1
and HSV-2), through retinitis, keratitis, keratoconjunctivitis 1, HSV-2, CMV), to. severe
generalized infections, encephalitis, meningitis, including malignancies (HSV-1, HSV-2, EBV,
HHV-8). In recent years, the importance of herpes infections as a conconditant disease and as a

1
6, Graff Ignatiev Str., Sofia, Bulgaria; Tel.: ++359 2 986 7037, ++359 2 986 32 74: E-mail: credo@tea-by; ww'w.c_reiionhv.com


Rectangle


or in the aggravated clinic in patients with AIDS has increased. In many cases, the lethal
outcome in these patients is the result of a herpes relapse.

At the site of entry into the body, herpes viruses replicate intracellularly, causing a
characteristic cytopathic effect associated with the development of balloon degeneration,
mononuclear infiltrates and the formation of intracellular inclusions. The replication cycle
includes the processes of adsorption, penetration, replication in the nuclei and release of herpes
viruses from infected cells. The course of herpes viral infections takes place in three phases:

- primary infection - viral replication and death of infected cells until the moment of
preserved function of the immune system;

- latent infection - the viral genome remains and is present in the target cells of the body for
life in an inactive state;

- reactivation - the latent viral genome is activated, leading to viral replication despite the

immune response; reactivation occurs under the influence of various factors when the

immune system is already damaged.

Specific antiviral immunity is derived from the humoral and cellular immune
response. Cell-mediated immunity, in which monocytes and cytotoxic T-lymphocytes
participate, is essential for control and repair processes. With suppressed cellular immunity,
herpes viral infections are severe. Humoral immunity has a more supporting role. Humoral
antibodies are detected 1 to 3 weeks after infection. Recurrences can occur under the influence
of various exogenous and endogenous factors. The persistence of herpes viruses in the body in
a latent state is a key factor for their transmission during transplantation of organs, tissues and
cells.

Herpes simplex viruses type 1 (HSV-1) cause from herpes simplex to severe and lethal
encephalitis, especially in newborns and infants. Herpes infection of the skin can be localized
around the upper and lower lip or on the skin of the face, but can occur as a severe generalized
form, including fatalities in immunocompromised patients. Characteristic of the cutaneous
form of HSV-1 is its recurrence. This virus becomes dormant and remains in the trigeminal
ganglia, and HSV-2 is in the sacral ganglia.

Herpes simplex type 2 (HSV-2) has a characteristic localization in the anogenital area
with the presence of perianal and perigenital lesions, the development of painful vulvovaginitis
in women and affecting mainly the glans penis in men. In both sexes, the urethra can be
affected, causing dysuria. Primary infection is more common in adulthood, the infection is
transmitted by a sexual partner with recurrent genital herpes, and the risk is higher in the
presence of lesions. In women, genital herpes is observed, which is difficult to respond to the
applied treatment, with recurrent nature. Recurrent episodes result from reactivation of the
virus, which is dormant in the sacral ganglia. The patient is infected from the prodromal period
until complete healing of the lesions. Sometimes reactivation of the virus does not give clinical
symptoms, which is why asymptomatic viral excretion is an important factor in HSV
transmission. The most common cause of neonatal herpes is HSV-2, and the clinical
manifestations of the disease usually manifest themselves in the first two weeks after birth. The
course is severe, complicated, with a tendency to generalize the infection to death.

Acyclovir is a virostatic that acts specifically on HSV and VZV, with a very good effect
with timely therapy. Possible treatment strategies for acyclovir include its administration in the
appropriate dose regimen for shingles and severe chickenpox, genital herpes, herpes
encephalitis, neonatal herpes and HSV infections in patients with severe immune
deficiency. During pregnancy, if acyclovir therapy is necessary, the benefit / risk balance should
be carefully weighed.

Despite the availability of highly effective therapy with drugs from. the-group-of’
nucleoside analogues in clinical practice, the need for new and effective drugs is increasingly.
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ent. The main reason for this is the rapidly developing resistance of viruses to this class of
drugs, with immunocompromised patients being particularly severely affected.

This study analyses the anti-proliferative and potentially antiviral properties of
the Inactivated Pepsin Fragment (IPF) against human herpes simplex virus type 1 and type 2
(HSV-1/HSV-2) in cell cultures.

I1. Materials and methods

Substance

Inactivated Pepsin Fragment (IPF) - an active ingredient of the substance Enzoimmune
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, Sigma-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 African green monkey
kidney (Cercopithecus aethiops ) 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 pg / 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:cells / ml, then resuspended several times and dispensed into cell culture
mattresses (25 c¢m ) (Orange Scientific, Belgium). for 1 - 2 min, after which the solution was
removed All experiments were performed during the exponential phase of cell growth.

Viruses

The following two strains of Herpes Simplex virus type 1 (HSV-1) and type 2 (HSV-2),
sensitive to ACV, strain Victoria (HSV-1) and strain Bja (HSV-2 ) were used in antiviral
experiments . The herpes viruses are from the collection of the NRL Rickettsiae and Cell
Cultures, NCIPD, Sofia and are kindly provided by Prof. Dr. Stefan Dundarov. Viral strains
were cultured in DMEM medium containing 2% FBS, 1% antibiotic solution (100 U / ml
penicillin G sodium and 100 pg / ml streptomycin sulphate). Infectious virus titer was reported
both by the Reed and Muench final dilution method and expressed as TCID ,(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:
Acyclovir  (2-amino-1,9-dihydro-9-((2-hydroxyethoxy)methyl)-6H-purin-6-one),  ACV)
(Sigma-Aldrich, Germany), which was initially dissolved in PBS (background solution with a
starting concentration of 1 mg/mL ) and from which a series of working dilutions were
prepared , which were used in the experiments.

Development of cell culture

Cell screening was performed using a solution containing 0.05% trypsin. (Tr‘ypsm) and
0.0025% ethylenediaminetetraacetic acid (EDTA) (Sigma - Aldrich, Germany ), pre-tempered
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79 C. The cells were treated for about 3-10 minutes with this solution until they begin to
und 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 10 *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 hemocytometer, 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 on ice (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

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-yl) -2,5-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 Wwith a
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tion that lyses them and simultaneously thereby dissolving the blue formazan crystals.The
ount 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 IPF dilution . Only
nutrient-free nutrient medium (0.2 mL ) was added to several wells for cell control. 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 & = 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 survival = OD,qwea/ ODurcna X 100

The values of maximum non-toxic concentration (MNC) and cytotoxic concentration of
50% (CD 4,) 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).

e A cytotoxic concentration of 50% ( CD ) 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.

e 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 in mg / mL .

Antivirus experiments

Determination of infectious viral titer by Reed-Muench method

Immediately before work, ten-fold logarithmic dilutions of the respective virus strain were
prepared in DMEM medium containing 2% FBS, 1% antibiotic solution (100 U / mL penicillin
G sodium and 100 pg / mL streptomycin sulphate) . When the cell monolayer reaches between
70 - 80% confluence (concentration 5 x 10 *cells / 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 37 © 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 37 ° 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 ,,(50% Tissue Culture
Infectious Dose) (reciprocal dilution of the virus in which 50% of the cell culture is

| ©
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ected). The presence or absence of a viral cytopathic effect is determined by the following
ormula:

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%)].

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 *cells / well) were
inoculated with ten-fold logarithmic dilutions of different HSV-1/HSV-2 strains , ranging from
10 1to 10 -*, inclusive, with each dilution 4 wells were infected. 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 37 °C, after which 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:

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

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

e 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.

The cell cultures were incubated in a thermostat at 37 °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:

[OD,- ODy.]
TR S x 100, where:
[OD('(‘ e = ODKB]

OD;- Optical density of infected and treated with the test substance cells
ODy,- Optical density of virus-infected cells (viral control)
OD.. - Optical density of uninfected and untreated cells (cell control)
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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 ) 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 CD.,and IC.,.

SI=CD.,/ IC,

4) PPR analysis

Measurements were made every 2 hours until the 32nd hour of viral infection, 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.

ITI. Results
1. Evaluation of the antiviral potential of inactivated pepsin fragment (IPF) in vitro

The analyzes performed followed a specific experimental scheme, which included several
sequences and steps presented in Figure 1 below.

Microscopic
observation of the
morphology of the

cell monolayer

Cytotoxic activity A

MTT analysis
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Figure 1. A diagram of the successive stages for the performance of the experiments

2. Influence of inactivated pepsin fragment (IPF) on survival and proliferative 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 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 72 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 replication time of the cell. HSV-1 / HSV-2 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 - 20 mg/mL, and against the herpes preparation
ACV -0.0005 - 0.1 mg/mL for 72 h. Untreated Vero 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.

The obtained results show that, in general, the survival of the treated monolayer cells of
the Vero line does not decrease dramatically under the influence of the tested inactivated pepsin
fragment (IPF) , in contrast to the action of the antiviral drug ACV. As with ACV, the observed
effect increases in direct proportion to the increase in its concentration. At the lowest studied
incubation concentrations (0.0001 - 0.1 m g/ mL ) relatively weak inhibition of survival (85.34
- 99.52%) was observed, while at the subsequent increasing concentrations (from Sm g/ mL
to 20mg / mL ) the value of cell survival decreases and reaches a value closé to 50%. Of
statistical significance are the differences in survival between the untreated control and the
treated sample at doses of 0.0001 m g/ mL (p <0.001) and 1 mg / mL (p/<0.05) (Figure 2.).
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Based on their cytotoxicity, the test substances are arranged in the following
jerarchical order and :
e According to MNC: ACV > IPF
e According to CD ,: ACV>IPF

When comparing the experimental data on cell survival, it became clear that the widely used
anti- herpes preparation ACV is about 30 times more toxic than IPF (Figure 2 and Table 1).

In conclusion, the tested IPF showed no toxicity to Vero cells after 72 hours of
treatment administered at concentrations from 0.0001 mg/ mL to 5mg/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 drug ACV were observed under an inverter light
microscope . Untreated control cells and IPF-treated cells in the concentration range 0.0001 - 5
mg / mL, retain their morphology and structure, while treated cells with the anti-herpes drug
ACYV at the highest concentrations (1 - 20 mg/mL) round, reduce their volume and disintegrate
from the monolayer A common finding are cells with highly compacted nuclei, clarified and
vacuolated cytoplasm (Figure 3).

Figure 2 . Effect of IPF on the survival / proliferative activity of Vero cells as reported by
MTT analysis after 72 hours of treatment. Data are presented with mean + SEM values.
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Microscopic observation of changes in 0.05+ 0.6 0.5+0.02

ACV the morphology of the cell monolayer

0.5+0.1

MTT test 0.05+0.07

Figure 3. Cytotoxic effect of IPF and the anti-herpes preparation ACV on
Vero cells after 72 hours of treatment.

A. Non-treated Vero cells B. Treated with IPF (1 mg/mL) Vero cells

C. Treated with ACV (1 mg/mL) Vero cells

2. Antiviral activity

A) CPE inhibition test

The tested IPF was tested for antiviral effect on HSV-1/ HSV-2 in cell cultures.

To test the effect of the test substance, IPF on HSV-1/HSV-2 replication was administered
in concentrations ranging from 0.001 mg / ml to 1 mg/ ml (MNC and close). For the positive
control in the antiviral experiments the antiherpes preparation ACV was used, applied in the
concentration range 0.05 - 0.5 mg / mL. Dose-dependent curves were constructed to determine
the inhibitory concentration leading to 50% inhibition of the viral cytopathic effect (IC.).

Initially, the antiviral activity of the test substance IPF was assessed by a CPE inhibition
test (Figure 4 ). After infection of the cells with HSV-1 / HSV-2, CPE develops in about
72 hours and results in the appearance of round cells, unevenly disseminated in the cell
monolayer, with a tendency to foci and the formation of syncytia . Cell cultures were observed
daily under a light microscope to develop CPE. The effect of the test substances was observed
72h (the time for one replicate cycle of coronaviruses) after HSV:1/HSV-
2 infection of Vero cells ( pi .). The results of the experiments were evaluated on the basis of

10
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mparison with virus-free and no-added cells (cell control) as well as with cells infected with
HSV-1 / HSV-2 without substance addition (viral control). A preparation with proven anti-
herpes effect ACV was used as a positive control.

Studies have shown that, unlike uninfected Vero cells, HSV-1/ HSV-2- infected cells have
a characteristic round shape, clustered in the form of "islands", isolated from each other and
separated from the substrate on which they are cultured.

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 in HSV-1 A
HSV-2 infected cells after 72 hours of treatment.

The best CPE suppression of HSV-1/ HSV-2 was observed after IPF treatment of infected
Vero cells. Less pronounced CPE inhibitory effect, but close to that of IPF manifested antiviral
drug ACV. The titer of infectious viral yield decreases significantly when infected Vero cells
are treated with IPF.

B) Determination of the effect of the test substance on infectious viral yield. Determination
of 50% inhibitory concentration (IC ;) and Selectivity Index (SI)

Concentrations around and close to the minimum effective (0.0001 - 1 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 )
were determined. Values of Alog ,> 1 are considered to be reliable results in the performed
tests .

Figure 4. Inhibitory effect of IPF as well as the anti -herpes preparation ACV, evaluated
by CPE inhibition test on HSV-1 / HSV-2 infected cells of the Vero line after 72 hours of
treatment. The test substance and ACV were applied to the MNC.

Vero after 72 h of treatment. The substance tested and ACV are applied in MNC.
o -

A. Non-infected Vero cells (cell B. Infected with HSV-1 Vero cells and
control) treated with IPF in MNC (0.1 mg/mL)
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A. Infected with HSV-1 Vero cells B. Infected with HSV-2 Vero cells and
treated with ACV in MNC (0.05 mg/mL)

(virus control)

Based on the "dose-anti-HSV-1 / HSV-2" data obtained it was found to inhibit the
replication of HSV-1 / HSV-2 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 0.0001 - 1 mg/ mL. Applied to the MNC (0.1 mg/ mL) it reduced viral
yield by Alog ,,1.3 and its MIC , was 0.0001 mg / ml (Table 2). However, the anti-influenza
drug ACV effectively inhibited the replication of HSV-1 / HSV-2 in a larger concentration
range of 0.00001 - 1 mg/ mL (Table 3).

Table 2. Individual effect of IPF on the reading of the infectious titer

Viral strain Concentration (mg / mL) Viral yield (log ,TCID ;) Article |,
0 5,833 £ 0,000 0
0.0001 5.567 + 0.288 0.8
HSV-1 0.001 4,520 = 0.166 0.8
(Victoria strain) 0.01 4,500 = 0.002 1.0
0.1 4,353 £ 0,068 1.0
1 4,000 + 0.442 1.3
0 6,000 = 0.166 0
0.0001 5,800 = 0.022 0
HSV-2 (strain 0.001 5.567 = 0.288 0
Bja) 0.01 4,500 = 0.015 0.8
0.1 4,600 + 0.288 0.8
1 4,542 = 0.500 1.0

Table 3. Individual effect of the anti-herpes preparation ACV on the reading of the
infectious titer (log ,TCID 4,/ 0.2 ml)

’ . C trati
Viral strain areeh ;‘:}fl)on (mg/ Viral yield (log ,, TCID ) Article ,,
0 5,300+ 0.242 -
HSV-1 (Victoria strain)
0.0005 4,500+ 0.763 0.8

- . ’
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4,530+ 0.166

0.05 4,300 = 0.763 1.0
0.1 4,000 + 0.288 1.6
1 2.7+ 0.500 2.6

i 0 0 0

0.0005 5,567 + 0,000 -
0.005 5,300 + 0.288 0.8

HSV-2 (strain Bja)

0.05 4,500 + 0,125 1.0
0.1 4,300 + 0.237 1.0

1 4.005 + 0.166 1.3

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.

Based on the experimental results, the main chemotherapeutic parameters IC ., 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 tested GP extract and active fraction C according to the MTT
test are presented in Table 4.

Table 4. Antiviral activity of IPF against ACV-sensitive HSV strains (Victoria, HSV-1) and
(Bja, HSV-2)

Antiviral activity

HSV-1 (Victoria strain) HSV-2 (strain Bja)

% protection

IC (mg/mL) + % protection of IC ,,(mg/mL)

Of;&lém SEM Sl cells in MNC + SEM al
IPF 90.5 0.0001 £ 0.08 1000 30.5 0.001 = 0.03 100
ACV 098.7 0.0005 + 0.02 800 88.5 0.005+0.12 80
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Analysis of antiviral results showed that the inhibitory effect of IPF was selective, strain-
specific and dose-dependent. IPF effectively inhibits the replication of the strain Victoria
(HSV- 1) at a concentration of 0.0001 mg/ mL (9 0 0.5% protection of the cells) (Table 4). In
the present study, ACV, which was used as a positive control in the concentration range 0.000 5
- 0.01 mg / mL, was found to inhibit the replication of HSV-1 strain Victoria (with almost
complete protection 98.7 %), while HSV-2 strain Bja was 10 times less sensitive (Table 4).

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 are treated with acyclovir at
concentrations of 0.01 mg / mL and 0.001 mg / mL, which correspond to the maximum non-
toxic concentration (MNC) of the preparation on the 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 5 and Figure 6.

The black curve in Figure 5 shows the kinetics of the Vero-HSV-1 (viral control)
interaction. The increase in the signal in the interval 2 - 3 hours from the infection is related to
the adsorption of the virus on the cell membranes, which is associated with an increase in the
density on the membrane and a higher viral titer. Subsequently, the PPR signal decreases due
to the penetration of the virus into the cell and its transport to the nuclear membrane.

In the interval 6 - 12 hours are the first morphological modifications and reorganizations
of the nuclei of the host cells, associated with the maturation of the capsids, the formation of
replication compartments. This process is most intense around 8 o'clock, which coincides with
the time of activation of the earliest viral genes and the formation of structural viral proteins. As
a result, there is an increase in nuclear density and compact viral chromatin structure, which
leads to an increase in the refractive index (in the range of 8 - 12 hours).

30 - reference HS\é/‘ B
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SPR signal
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- [J- viral control (HCV-infected cells at MOI = 1) Infected and treated with ACV cells: - A-
at ACV concentration = 0.001 mg/ mL (MNC) - @- at ACV concentration = 0.01 mg/mL

Figure 5 -1
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The interval 12 - 20 hours is not associated with definitive changes in the density of the
cell-virus complex, therefore the change in the PPR signal is not significant. During this period,
all the processes that take place are associated with the formation of daughter viral offspring.

In the interval of 20 - 32 hours, the new virions produced in the host cell emerge on the
surface of the membrane, which increases the thickness of the cell layer and the PPR signal,
respectively.

The red and blue curves indicate the inhibition of HSV-1 by acyclovir administered at
the indicated concentrations to the infected cells. The difference in PPR signals becomes clear
after the 14th hour. This completely coincides with the inhibition of the process of viral
replication, which corresponds to the mechanism of action of the drug. After the 20th hour there
1s no increase in the PPR signal, as there are no newly created virions.
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FE= 1t ¢ 1 ® . ®° % +°
0 4 8 12 16 20 24 28 32 36
Fi : - ACV
= Time /hours/

Figure 6 shows the differences in the kinetics of the antiviral activity of ACV and
IPF. Apparently, IPF acts at the time the virus enters the cell . There is no characteristic increase
in the signal in the range of 8-16 hours associated with the presence of viral capsids in the
cytoplasm, which indicates the absence of virus.

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 line after 72 hours of treatment,
administered in concentrations from 0.0001 mg/mL to 5 mg/mL. Effectively inhibits the yield
of infectious HSV-1 viral progeny in the concentration range 0.0001 - 1 mg / mL. Applied in
MNC (0.1 mg / mL) reduces the virus yield by Alog ,,1.3 ( providing 90 0.5% protection of the
cells). However, the anti-influenza drug ACV effectively inhibits the replication of HSV-1 /
HSV-2 in a larger concentration range of 0.00001 - 1 mg/mL. Analysis of antiviral results
showed that the inhibitory effect of IPF on HSV-2 replication was low (30% protection of
infected cells). From the PPR analysis it can be concluded that IPF acts at the time of
penetration of the virus into the cell . There is no characteristic increase in the signal in the
range of 8-16 hours associated with the presence of viral capsids in the eytoplasm, which
indicates the absence of virus.
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WHUCTEPCTBO HA 3/IPABEOTA3BARETD MINISTRY OF HEALTH
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UEHTPANIA: 02/ 944 69 99

GAKC: 02/ 9433075
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DIRECTOR: +359 2 944 28 75;
director@ncipd.org

TELEPHONE EXCHANGE: +359 2 944 69 99
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PUHAJIEH OTYET

OTHOCHO: M3IBIHEHHE Ha HAy4yHA 3ajada [0 Jorosop mexnay ¢upma A.V.S.T.
TRADING Ltd. u Hannonanen Ilentsp mo 3apasuu u Ilapasutau Bonectu (HLI3TIB) Ha
Tema: “IIpoy4sane Ha aHTHBHPYCHHS e(DEKT HA MHAKTHBHPAH [EIICHHOB ¢parment (IPF) —
aKTHBHA ChCTaBKA Ha Ipemnapara ,,EH30MMyH akTHUB® BBpPXY pEIUIHKAINATA HA UYOBEIIKH
Xepnec CHMIIEKC BUpYcH THII 1 i in 2 (HSV-1/HSV-2) B kineTsunn KyaTypH, BKIIOYBAIIO
ONIpeNIeITHe Ha OCHOBHH XMMHOTEPANeBTHYHH [10KA3aTENH — HHXHOHMpAIla KOHIEHTPAI[Hs
50% (ICso) u cenextuBen unnekxc (SI)*

M3nbaaunrenn:

1. mon. Ilerss I'enoBa-Kany, 18 — 3aB. HPJI .Kierbynu KYJITYDH, PHKETCHH H
OHKOreHHu Bupycu®, Otznen ,.Bupycomnorus®, HII3I1b

2. pou. Credra Kpymosa MBanosa, 16 — 3as. HPJI , Mop6um, NapoTHT U pydeosa®,
Otnen ,.Bupyconorus®, HLI3ITE

3. mpod. T'eopru Jlamer [lsukos, adp — HMucturyr mo Onrwunu Marepuanu u
Texnonoruu (MOMT), Beirapeka Axajnemus na Hayxurte (BAH)

4. Kars Atanacosa I'eopruesa-/lumurtposa — naGopant 8 HPJI , Kierpunn KyJITYpH,
PHKETCHH M OHKOTeHHH BUpYycH“, Otaen ,.Bupyconorus®, HI3I1b

I. AkTyaanocr Ha npod.aema

[loHacrosimem B MenMIMHCKATa NPakKTHKA Ce MpUIAraT oKomo 50 IIPOTHBOBUPYCHHU
IIpenapara, HSIKOM OT KOHTO C€ H3MOI3BAT 3a JICYCHHE Ha DPasiIHYHH BUPYCH. Bbpexu
SHAYUTCITHUTE YCIIEXH HA XUMHOTEPAIHATA HE MOKE J1a CE CYMTa, Y€ Ha CerallHHs eTal B
JICYEHUETO Ha BHUPYCHH 3a00JsiBAHMS Ca IOCTHTHATH OKOHYATENHH pesyirtatd. Hucka
CEJICKTUBHOCT, 3HAYMTE/IHA TOKCHYHOCT, Bb3HHKBAHETO HA PE3HCTEHTHH MYTAHTH, BHCOKHS
Opoit CMBPTHY CIly4au W 0SBaTa Ha HOBH 300AHTPOIIOHO3HH BHPYCH C4 OCHOBHHTE [IPUYHHH
3a ThPCCHE Ha HOBH NPOTUBOBHPYCHH cpezcTBa. HacoyBaHe Ha IelcTBHATA KbM CaMus BUPYC
W/WIH 3apazeHata (TapreTHata) KJIeTKa ca B OCHOBATA Ha Ch3JaBaHEe Ha edexTHBHH
NPOTHBOBHPYCHH MpPENapaTH, KakTO H 3a NPO(HIAKTHKATA H PAaHHO JCUYCHHE HA HIKOU
HH(}EKIIHH,



IIpes nocnennure rommuu ce Ha0JII0/1aBa PBCT Ha MPOYYBAHMATA Ha AHTUBHPYCHHTE U
HMYHOMOZyTMpaIlH CBOHCTBA Ha GHOIOrMYHO AKTHBHH MOJIEKYJTH.

Ennn ot Hali-mmpoxo PaslPOCTPaHEHUTE BUPYCH B MPHPOAATa ca [IPEJICTaBUTEINTE
Ha ceMeiicTBo Herpesviridae. W3ompann ot Bewuky H3CTIe1BaHK TPBOHAYHH KHBOTHH, Te
TPEI3BUKBAT 3a00/ISIBAHHS, TIPOTHYAIIH C pasTHYHA TexecT H KIHHHYHA KapTHHA - OT
OescumnTomMHn  uE(eKIMH 1 CaMOOTPAaHHYABAE CE JIE3HH 110 KOXKATA 10 TewmKH
TCHEpATM3HpaHt WH(EKITMH, MEHHHIUTH, CHUE(ATHTH U 310KAYeCTREHH HOBOOOpa3yBaHus.
IonacTosmenm ca ussectnu ocem XCPIIECHH BUpYCa, KOHTO aTaKyBaT 4oBeka. ToBa ca: BHpPYC
X€pIec cumiuieke tunose 1 u 2 (HSV-1, HHV-1, HSV-2, HHV-2), BapuIena/xepnec 3octep
Bupyc (VZV/HZV, HHV-3), Enmaitn-Bap supyc (EBV, HHV-4), nutomeranosupye (CMV,
HHV-5), xepniecuu BHpyCH THIIOBe 6, 7 1 8 (HHV-6, HHV-7 y HHV-8). Cuura ce, ue pu 90
- 95% OT BB3PacTHOTO HaceleHHe HMa CCPOJIOTHYHH IaHHH 3a NpeKapaHa noHe exna HSV
HHpexmusa. O6mo cBocTBO Ha XCPICCHUTE BUPYCH €, Ye Clel 3apassiBaHe IIPETH3BHKBAT
JATCHTHA, XPOHHUYHO NpoTHyama uupekuus. [lox BB3/ICHCTBHE HA CTPECOBH tbaxropu
JIATCHTHAS XEPIIECEeH BHPYC peakTHBHpA, NPHYHHABAHKH 3ab0JISBAHMS C H3KITIOYHTEIHO
PpasHoo0pasaH KIHHHKA - OT Ge3CHMITOMHH HHDeKIHu u CaMOOrpaHHyaBaly ce, 6Gbp30-
IPEXOMHH a0MATHH H TeHHTAIHH JIe3uH (HSV-1 u HSV-2), IIPe3 PETHHHTH, KepaTHTH,
KepaTtoxoHOHKTHBHTH (HSV-1, HSV-2, CMV), 1o texku TCHEpaH3Hpanu HMHpeKIHy,
eHLe(aTHTH, MEHHHTHTH, BKJIFOYUTEIIHO H 3JI0KAYeCTBEHH HOBoOOpasoBauus (HSV-1, HSV-
2, EBV, HHV-8). IIpe3 mociennute TO/IMHHA HApaCTHA 3HAYEHHETO HA XepPIIECHHTE HHpeKun
KaTo ChILTCTBALM 3a00JISBAHAA U KaTo (GakTop 3a YTC)KHCHATA KIIMHUKA TIPH MANHEHTH ChC
CIIMH. B pemuna ciyyan, meranuust M3XO1 TpH Te3H OONHHU € B pesynTara Ha Xeprecen
PELUIUB.

Ha msctoto va maBmmsamero cu s OPraHH3Ma XepIeCHHTE BHPYCH ce permmIpar
BBTPEKTICTHUHO, KATO IPE/IU3BAKBAT XapaKTepeH HUTONATHYCH edexr, cBbp3aH ¢ pasBuTHe Ha
basonHa jereneparus, MOHOAIPeHH HHOUITPATH wu (bopmupane mHa BBTPEKIETHYHH
BKJIIOYBAHMS. PEIUIMKATHBHUAT IMKBI BKIIOURA TIpOLECHTE  ancopOums, neHeTparms,
PCIIHKalMA B siapata H OCBOOOXKIaBaHe Ha XCPIECHHTE BHPYCH OT 3apa3’eHHTe KIETKH.
[Ipotiuarero ma xepmec Bupycuure HHQCKIMH ce OCBINECTBHBA B TP  dazu:
- IbPBUYHA HHQEKUMS — BUPYCHA PEIUTHKALHS | CMBPT Ha 3apa3eHHTe KIETKH JI0 MOMEHTA
Ha 3anaseHa (yHKUUA Ha HMYHHATA CHCTeMa;

- TATCHTHA MHQCKUHA — BUPYCHHAT FEHOM OCTABA I [IPHCHCTBA B NPHULEIHATE KIETKH Ha
OPTaHA3Ma I103KM3HEHO B HEAKTHBHO ChCTOSIHHE;

- PCAKTHBALMA — JIATEHTHHST BHPYCEH TeHOM ce dKTHBHpA, KOETO BOOM [0 BHpYCHa
PCILTHKALNS BBIPEKH HMYHHHS OTrOBOD; peakTHBALHS HAaCTBIBA IO BIHSAHHE HA PA3THYHK
(hakTopH, KOrato UMyHHATa cHCTeMa e Beye YBpeZeHa.

Crnenupuunusr NIPOTHBOBHUPYCEH HMYHHTET CE€ OCBHIUECTBSBA OT XYMOpAIHHS |
IICTEYHHA UMYHEH OTroBop. OT ChIIECTBEHO 3HAYeHHe 33 KOHTPOJIa ¥ BB3CTAHOBUTEITHHUTE
TPOLIECH € KIIETHYHO-MEAMHUPAHHA UMYHHTET, B KOHTO Y4acTBaT MOHOLMTH H IIHTOTOKCHYHK
T-mumbponuta. IMpu motrcHaT K1eThyen HMYHHTET XE€pIeC BUPYCHHTE HH(EKIHH IIPOTHYAT
TEXKKO. XyMOPATHHST UMYHHTET HMA MOBEYe ClloMararenHa pond. XyMOpalHH auTHTela ce
OTKpHBaT 1 — 3 ceamuim cien uibexmmsara. [lox BiusHue Ha Pa3/IiYHH €K30T€HHH u
CHIOTEHHH (DAKTOPH MOTAT 14 HACTBIIAT peHauBy. IlepcucTupanero na xeprecunte BHpYCH



B OpraHusMa B JIaTEHTHO CHCTOSHHE € KIIOYOB daxkTop 3a TpamcMmucHaTa MM IIpH
TpaHCIUIaHTalMsl HA OPTaHH, THKAHH U KJIeTKH

Xepriec CHUMIUTIEKC BHpycuTe THI 1 (HSV-1) npuauussar ot o6uxzopen Xeprnec Ha
KoXaTa 10 TEKKH H JIETAIHH eHUeaTHTH, 0coGeHO [IPpH HOBOPONEHH H KhpMauera.
XeprecHata HHPEKIMI Ha KokaTa Moske Ja OBl JOKAIH3MpaHa 0KOJI0 ropHaTa W JoJiHa
YCTHA HIIH MO KOXaTa Ha JTHIETO, HO MOXe 1a [IPOTEYE KATo TeKKa reHepantu3npana dbopma,
BKJIFOUHTENHO ¢ (atanteH u3Xon mpu HMYHOKOMIPOMEHTHPAHH MAllHEHTH., XapakTtepHo 3a
KOXHata (popma ma HSV-1 e pelHMBIpaneTo . Tosw Bupyc mpemumnama s JTATEHTHO
CBCTOAHHE H OCTaBa B TPUTEMUHATHHTE rauriuy, a HSV-2 e B cakpannute ranrmmy.

Xepnec cummuexc tun 2 (HSV-2) e ¢ XapaKTepHA JIOKAJIH3alHUATA B aHO-T€HHTAHATA
obmact ¢ HanmMuMe Ha mepHaHaTHM U [ICPHTCHUTAIHN  JIE3UH, DPasBUTHE HAa OOJIe3HEH
BYJIBOBATMHHT TIPH JKCHUTE M 3acsiraHe [PeIUMHO Ha glans penis npu mMexere. 1 IpU J1BaTa
l1o71a MOJKe Na ObJle 3acerHara yperpara, KoeTo TpHAAHsABa IH3ypust. [IbpBryHaTa uE(eKkums
€ I0-HecTa B 3psila BB3pacT, 3apasata ce TIPCHACS. OT MOJIOB MAapTHHOP ¢ penuauBIpar
I'CHUTAJICH XCpIeC, KAaTO PHCKBT € IO-TOJISIM NpH HamM4ue Ha ne3un. Ilpu skeHuTe ce
HabioJaBa TeHHTANeH Xeprrec, TPYIHO TIOBNHABAIL C€ OT MPHIATAHOTO JCYeHHe, ¢
PeUAIHBHpAI Xapaktep. Pemmausupanure emusomn ca PE3YJITAT OT peaKTHBAlKA Ha BUpYycCa,
KOHTO Ce HAMHpa B JaTEHTHO CHCTOSHHE B CaKpaiHuTe raurmmu. [lamuentsT e 3apasen or
TIPOAPOMAJIHHS IEPHON IO IBJIHOTO 3a3]PaBABAHE HA Je3HHTe. Ilonsixora peaxtuBamusra ua
BHpyca He JaBa KIMHMYHA CHMITOMATHKA, TTOpaji KOCTO Oe3CHMNTOMHAaTa BHpYCcHa
CKCKpeLus € BaxeH (akTop 3a npenasane na HSV. Haii-yectust npuanauren na HEOHaTaJleH
xepnec e HSV-2, kato xmmumnynnte IIPOSIBH Ha 3a00/IIBaHeTO ce MaHH(]eCTHPAT 06HKHOBEHO
B IbPBHTE NBE CEAMHIH CIEl paKIaHEeTo. Ilpotuyarero e Texxo, KOMILTHIHPAHO, ¢
TCHACHIAA KbM IeHEpaIM3Hpane Ha HHOEKIHSTA ¢ TeTaleH H3XO/I.

ALHUKIOBHD € BHPOCTATHK, JeicTBam crnemupuyno na HSV g VZV, ¢ mHOrO JI005p
eeKT NPH CBOEBPeMEHHO 3amovHaTa Tepanus. Bb3MmoxHHTE cTpaternm 3a neuenue o
ALHIKIIOBAD BKIIOYBAT MPUJIOKEHHETO MY B CHOTBETHHS 10308 PEeKUM HPH Xeprec 30cTep u
TEXKKH (OPMH Ha BapHIlelia, reHHTaeH Xepnec, xepreceH eHnehaauT, HeoHaTaeH Xepriec u
HSV undexunn npu nanuenty ¢ texnk HMYHCH ne(uuut. ITo Bpeme Ha OpeMeHHOCT, aKo e
HANOXKUTC/IHA TEPANUS C ANMKIOBHP, € HEOBXOIHMO BHHMATE/IHO 1a ce IpeleHu
CHOTHOLICHHETO T10J138/pHCK.

Bonpekn wammynara BHCOKOC(DEKTHBHA Tepamus c Ipenapatd OT rpymara Ha
HYKJICO3H/IHUTe aHAJIO3H B KJIHHWYHATA MIpaKTHKA Hy’k1aTa OT HOBH W edeKTHBHH
JICKAPCTBCHH CDENICTBA € BCE MO-CHIIHO Hasexaina. OCHOBHATA [IpHYHHA 33 TOBa ¢ GBP30
pasBHBalllaTa Ce PE3UCTEHTHOCT HA BUPYCHTE KM TO3H KJIac Npenaparu, KaTo 0CoOeHO0 CHITHO
Ca 3aCE€rHaTH MMYHOKOMIIPOMEHTHPAHHTE MAIHEHTH,

B Hacrosmoro npoyusane na anams Gaxa TOJUIOKEHH aHTU-TIPOIH(EpaTHBHKTE U
IIOTEHIHATHATE aHTHBHPYCHH CBOICTBA Ha HHAKTHBUPAH NEICHHOB (hparMenT (IPF) cpemty
IOBEIIKH XCPIIEC CHMIITIEKC BUPYC THI | U THIT 2 (HSV-1/HSV-2) B kneThunn KYJITypH.

II. Matepuaan u Meroan

Bewecmeo

WnaktuBupan nemncuyos ¢parment (IPF) - akTupHa ChCTABKA Ha npenapara ,,Enzonmyn
aKTUB™ IpelocTaBeHu oT hupma A.V.S.T. TRADING Ltd..



IPF e pasteopen mo Havanna koHnenTpamms S0 mg/ml (u3xozmeH pastsop). OT Hero ex
lempore Ce TPUTOTBAT CEPHS OT PA3PEeXKJAHHA C XPAHHTEIHA cpena DMEM (Dulbecco’s
Modified Eagle Medium, Sigma-Aldrich, Germany), cpabpikama 2% deTasen Telemku
cepym (FBS, Gibco) u 1% antHOHOTHUEH pasteop (100 U/ml penicillin u 100 pg/ml
streptomycin  sulphate (Gibco. USA)) (paboruu pasTBoOpu), KOMTO ce (HITpyBaT mpes
CTEPHIHN aHTHOAKTEPHAIHN (QUATPH ¢ JuameTsp Ha mopute .45 um (Sartorius Stedium,
Australia).

Knemvuno xynmusupane

Karo monenna cucrema B npoBeennTe m3nuTRanms ce H3MON3RA MOHOCIOMHA KJIeThbuHA
JMHUS OT OBOpek Ha AdpHKaHCKa 3eIeHa maiimyHa (Cercopithecus aethiops), xosto e
mobe3Ho npenocTaBeHa oT bankara 3a KieTbunn Kynrypu na HPJI | Kiersunn KyJITYpH,
PHKETCHM 1 oHKorennu Bupycu”, HII3IIB, rp. Codus. Krerkure ce KYJITHBHpAT B
XpanuTenHa cpenra DMEM, ¢ noGaBenu keM Hes TepmounakTuBupad 10% FBS, 1% narpues
mupyear (Sigma-Aldrich, Germany) u anTu6HOTHIN (penicillin (100 U/ml), streptomycin
sulphate (100 pg/ml) (pactexna cpena). Kierbunnte KyaTypd ce wHKyOupar Ha 37°C mpu
5% CO; u HanMuKe Ha HeOOXOIMMATA BIAKHOCT HA BB31yXa. [lacupanero Ha Vero knerkure
ce u3BbpuiBa 1:3 — 1:5 ¢ mrsTHOCT OKOMIO 2 X 10° KIeTKu/ml, cien koeto ce pecycrneHaupar
HEKOJIKOKpaTHO M Ce pasiuBaT B MATPAlUM 32 KIETBYHO KyITHBHpaHe (25 cm?) (Orange
Scientific, Belgium). IIpexn HHOKYJIHDaHE Ha KICTKHTE C BHUPYC W/HIM CHOTBETHHTE
paspexnanus oT IPF, MoHOCTOAT ce mpomuBa TpuKpaTHO ¢ docdarno cornesn Gydep (PBS) ¢
pH 7.4 3a 1 — 2 min, ciex koeto Pa3sTBOPET C€ OTCTpaHsBa. BeHukm excnepuMentn ca
TIPOBCIICHH 110 BpEME Ha EKCIIOHCHIHAIHATA (ha3a Ha pacTe’ka Ha KIeTKHUTE.

Bupycu

B aHTHBHpYCHHUTE eKCTIepUMEHTH ca H3IIOM3BAHH ClICIHUTE aBa mama Xepnec CuMmexc
BrpycH tun 1 (HSV-1) u tun 2 (HSV-2), uyBcTBuTe nu Ha ACV, mam Victoria (HSV-1) u
mam Bja (HSV-2). Xepnecuute supycn ca ot komexrmsra za HPJT .. PHKeTCHH H KIleThuHM
Kynrypu HII3IIB, rp. Codus u ca mobesno mpenoctasenu ot npod. 1-p Credan JyHapos.
Bupycnute mamose ca kyn1THBHpanu B HONIbpiaIia XpauuteiHa cpeia DMEM, cbabpixama
2% FBS, 1% anTtubuornyen pastBop (100 U/ml penicillin G sodium u 100 png/ml
streptomycin sulphate). Madekuno3ausT Bupycen THTBP € OTYHTaH, KaKTO II0 METOIa Ha
KpaiiHute paspexnanus Ha Reed and Muench u ce m3paszsBa kato TCIDso (50% Tissue
Culture Infectious Dose) (pemmmpousnoro pa3peiKiane Ha BHpyca, mpu Koeto 50% ot
KJIEThUHATA KYITYpa € HH(EKTHpaHa, Taka M KOJHYECTBEHO 4gpe3 KolmopuMeTpudHus MTT
meton. Ciel TPHKPAaTHO 3aMpassBaHe M pa3MpassBaHe, MOJYYEHHAT BUPYC-ChIbPIKALL
Matepuai e nentpopyrupan (2500 rpm/min, 15 min npu 4°C), amMKBOTHPAH U 3aMpa3sBaH
Ha - 80°C.

Karo monoxutenna xontpona B anTHBHpycHHuTE CKCIICPUMEHTH € H3IION3BAaH IIMPOKO
PasNPOCTPaHEHHAT NPOTHBOBHPYCEH IpeNapar: AlHKIOBHP (2-amuB0-1,9-1uxunpo-9-((2-
XHAPOKCHETOKCH)MeTH)-6H-nypun-6-on), ACV) (Sigma-Aldrich, Germany), koiito
IbpBOHAYANHO € pa3TBOpeH B PBS (cTok pastrop ¢ u3xomua KoHUeHTpamus 1 mg/mL) u ot
HCTO Ca TpPHUTOTBEHH CEpHs OT pabOTHH paspexIaHHsI, KOMTO Ca W3MNON3BAHM B
CKCIIEPHMEHTHTE.



Hacupane na knemvuna kyimypa

PascsBaneTo Ha KIeTKHTE Ce H3BBpIIBA ¢ MOMOINTA Ha pa3TBop, ceabpxkam 0,05%
Tpunicud (Trypsin) u 0,0025% eTunenaMaMHHTETPAOLETHA KHCETHHA (EDTA) (Sigma-
Aldrich, Germany), npexsaputenso Temnepupan Ha 37°C. KieTkure ce TpeTupar okomno 3 —
10 min ¢ To3u pa3TBOp, JOKATO 3amOYHAT 13 ce OKPBIVIAT ¥ Juconuupar. B mocnencreue
PasTBOPBT Ha TPHIICHH-BEPCEH CE 3aMEHS C MaTbK 00EM pacTeXHa XpaHHTETHA cpena,
fipujiara ce TeCT ¢ TPUIIAHOBO CHHBO 3a OTAe(hEepeHUMpPAHE Ha KUBHTE OT MBPTBHTE KIIETKH,
npebposiBaT ce ¢ MOMOIITA Ha XEMOLHUTOMETBP, Pa3peikIar ce A0 onpeaesieH 00eM ¢ I'bCToTa
2 x 10° knetkn/mL u ce PECYCIICHIMPAT B MAaTPALH 3a KIETHYHO KynTuBMpaHe. KieTkure ce
KyntuBupar Ha 37°C npu 5% CO: 1 HaTHUMe HA HEOGXOIMMATA BIAKHOCT Ha BB3AyXa.

Tecm 3a oyeemssane na Mopmeu Kiemxu ¢ MpURAHOEO CUHBO

AJIMKBOTH OT KIEThYHA CYCIIEH3HS CE€ CMeCBaT C paBeH oGem 0.4% pasteop Ha
0arpuIIoTO TPHIIAHOBO CHHBO, HAGIIONABAT CE MO HHBEPTOPEH CBETIMHEH MHKPOCKON M ¢
TIOMOLIITA Ha XEMOLUTOMETBP, Ce MPeOPOsIBAT KHBHTE (HEOLBETEHH, ¢ GHCTpa LHTOIIA3Ma) H
MBPTBUTE (OIIBETEHH B TBMHOCHHBO) KIIETKH.

3ampasaseane u pasmpazasane na knemxu

3ampassiBaHEeTO M pa3sMpa3sBaHETO HA KIETKH € OChIIECTBEHO I10 OOIIONIPHETHTE METOIH,
KaKkTo € onucaHo ot Pegg D., 2007. 3a 3ampa3zsiBaHe ca M3MOI3BAHH KJICTKH, HAMHpAIIH Ce B
noraputMuyHa ¢pasa Ha pacrex. Te ca eHOKpaTHO NPOMHBAHHU C XpaHHUTeNIHa cpena DMEM
(5 = 10 min, 800 — 1500 rpm/min, 4°C). [lony4enoTo memo ot KieTkH ce pecycreniupa B
XpanutenHa cpesia 1 FBS (90%) u knetsunara cycnensus ce oxnaxna Ha nex (2 -4°C), cren
KOCTO KbM Hesl IPH HEMPEKbCHATO pasdbpkBane ce 1oGass DMSO 1o kpaiina KOHIIEHTpAIHs
10%. Knerkure ce pasnpenensr B npensapuTenso oxnanenu ammymu (0,5 — 1 mL/kneTbyna
CYCTIEH3Hs/aMIlyJ1a) M TIOCTABST B CTUPONOPEHA KyTHS BhB (pusep na -80°C. Crnex u3tnuane
Ha MHHHMYM 24 h aMITyJIHTe ce MpexXBBPIST B TeYeH a30T (-196°C). Knetkute ce 3ampasssar
B KOHIIEHTpAIHS He 1mo-Manka ot 1 x 10° KIeTkn/mL, a Haji-uecto - 5 x 108 KJIETKH/aMITyna.

Ilpu pazmpazsasanero Ha KIeTKHTE, aMITyJINTE C€ IOCTaBAT ObP30 B CbJ ChC 3ATOIIEHA 10
37 - 40°C Bozma W clien pa3sMpassBAHETO HM ce NPEXBBPIIAT BEHAra B XpaHHUTENHA Cpea,
cpabpkama 10% FBS. C men npemorsparsBane Ha TOKCHYHOTO BiHsHHE Ha DMSO
XPaHUTE/IHATA Cpe/la Ce 3aMEHAHa C HOBA, BEIHAra CJIeJ MPUIICIIBAHETO HA KICTKHTE KbM
MOJUIOKKATA (He mo-KbeHO 0T 20 h ciien 3acapaneTo m).

Onpedenane na kKiemvunama sjcusznenocm

3a olleHKa Ha OTHOCHTENIHATA KIETHYHA IPEKUBIEMOCT I IpoJHQeparys ca u3noI3BaHu
IBa MeTo/Ia: 1) MUKPOCKOIICKO HaOTIOIeHHe Ha MOP(OIOrHYHNTE H3MEHEHHS B MOHOCTION Ha
TPETHpaHUTE KIETKH H 2) KonopumeTpuunnst MTT anamus mo Mosmann, 1983 ¢ masku
MOH(pHKAIIHH,

1) Muxpocroncko nabriooenue mna npomenume ¢ Mopgorozusma na kremvuHus
MOHOCNOT

Knerpunuar monocnoii ce HabmomaBa ma Bcexn 24 h I0JI WHBEPTOPEH CBETIIMHEH
MHKPOCKOII 32 THITHYHA LUTOTATOIOrHs, XapaKTePH3UpaLla TOKCHYEH e(eKT B TPETHPaAHHTE
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KICTKH. AHAIM3BT TIPH HAOMIOIEHHETO HA KIeTbuHATA Mopdonorus Ha Vero KieTkute e
cHHXpoHu3upaH ¢ MTT ananmsa na kneTbunata npexussemoct.

2) MTT ananus

MTT ([3-(4.5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide] Garpunoro e
BOJIHO-pa3TBOPHMA TETPa3ojlMeBa COJ, NPHIABAINA SKBITCHUKAB IBIT HAa pasTBoOpa.
Ilocrapeno B xpanuTennara cpena ma xnetkute, MTT nmpeMuHaBa B KieThYHHS IUTO301,
AOCTHTA 10 MHTOXOHIDHHTE, KBICTO MHTOXOHAPHAIHHTE JEXHIPOTEHA3H OTKLCBAT
TCTPa3O/IHCBUA NPBCTEH M NMPEBPBUIAT Pa3TBOPUMATA KBITA CON B HEpa3TBOPHM BBB BOJa
cHH (opMasaHoB mpoaykT. CIOCOGHOCTTA HA KIETKHTE na penyuupar MTT e mokasaren 3a
MHTOXOHIpHATHATA USAIOCT M aKTHBHOCT, KOETO Ce HHTEPIPETHPa KaTo MsIpKa 3a KH3HEHOCT
W/ 9UCIICHOCTTA HA KHU3HECIIOCOOHUTE KIICTKH. MBbpTBUTE KIETKH HEe y4acTBaT B TOBA
IPEBpBIIAHE, [OPalH He(pYHKIMOHHpAaHE HA MHUTOXOHIDHHTE HM. KomuvectBoto Ha
Tpancpopmuparns MTT 10 HepastBopumu (hopMasaHOBH KpHCTanu e MPOHOPUHOHANHO Ha
Opost Ha XMBHTE KIIETKH. 3a M3MEPBaHe HA KOJIHUECTBOTO opmasan, kieTkuTe ce 06paGoTear
C PasTBOp, KOWTO T JIM3HPAa H €IHOBPEMEHHO C TOBA pasTBaps CHHHTE (OpPMa3zaHOBH
Kkpuctand. Komuyectsoro Ha mocnenaute ce M3MEpBA CIEKTPOGOTOMETPHYHO TIPU ABIKMHA
Ha BBIHATa A = 540 nm.

Cnen mpebposiBaHETO Ha KIETKHTe, MOCIEIHHTE Ce pecyClieHAMpaT B pacTexHa
XpaHUTCHA cpena, cymieMeHtHpana ¢ 2% FBS. Cremsa pascssadme Ha KieThumaTa
CyCIeH3us, ¢ KoHUeHTpauus 5 x 10* xrerku/smxa B cTepunnn 96-amkoBH miaku (Orange
Scientific, Belgium) (mo 0.2 mL/smxa). [Topanu nanuu, nonydenu CKCIIEPUMEHTAIIHO, Y€ B
KpallHHTe pelioBe M KOJOHH Ce HabmogaBa HamalfBaHe HA 0GeMa IPH 0-ABJITOTPAKHO
KYIATHBHDAHE, B TAX HE C€ MOCABAT KIETKH. TaM ce HakamBa camMo XpaHHTeTHA cpena Ge3
FBS. Korato KIeTb4HHAT MOHOCIOH mOCTHIHE mexay 70 — 80% xomduyenTHOCT
(obukHOBeHO cie 24 h), HagcTOAmATAa TEYHOCT ce OTJICKaHTHpa U ce npudass mo (0.1 mL
fHoAAbpKala  XpanurenHa cpega @ no 0.1 mL or mnpexpapuTenHo mpuroTeeHmTE
paspexcnanus oT IPF B koHuenrpammonen muamazon 0.0001 — 20 mg/mL. C Besko emno
pazpexkiane ot IPF ca makanmanm MuHEMYM 1o 3 siMkH. B HAKOIKO SMKH e HakamaHa camo
XpaHuTelHa cpena Ges semectBo (o 0.2 mL), kosito na CIIy’)KH 3a KIIEThYHA KOHTpona. Thit
Kato H3MOJI3BAaHUAT 00EM BEIIECTBO (C JajeHa KOHIIEHTpAIHA) NIPH HAKAlBaHEe B IMKATA e
Pa3pe/icH Ba I'bTH, peajiHaTa KOHLEHTPAIUITa Ha BCSIKO J0OABECHO paspexiaHe e 1Ba II'bTH
[I0-HHCKa OT MPENBAPMTEIHO NPUTrOTBEHATa. Taka 06paGoTeHHTE Maku ce HHKYOHpaT Ha
37°C B mponwsmkenne Ha 72 h. B kpas na TPeTHsA JI€H BBB BCAKA sIMKa (C H3KIIOYEHHE HA
KpaliHHTE pelloBe U KOJIOHH) ce Hakamsa mo 0.02 mlL paboten pasteop Ha MTT (¢ n3xomHa
konnentpanus 0.05 mg/mL), ciex koeto miakure ca MHKYOHpat Ha 37°C B mpoab/KeHHe Ha
3 h. Xpanurennara cpena c pastBopenoTo B Hes MTT cren mukybauusta ce otcrpanssa,
Clex koeto ce nodasst 0.2 mL oT nmu3upamus pasTeop, ChabpXKal etaHon : DMSO (v:v).
Taxa o6pa6orena nnakara ce oruura creKTpodoTomMeTpHyuHo npu A = 540 nm ¢ momormra Ha
ELISA reader (Bio-Tek Instruments, Germany). Knersunata mpexussiemocT ce olpeaens
KaTo % Ha JXMBHTE KJIETKH B IMKHTE, TPETHPAHH C Pa3IMYHU KOHLIEHTPALUHU OT U3CJIeABAHATA
CyOcTanIs, B CpaBHEHHE C KOHTPOIHHTE HEeTPETHPAHH KIETKIL



3a IIC/iTa C€ MU3I10J13Ba clieqHara Q)OpM}U'Iai
% KIIETBYHA HPEHCI/IBHGMOCT = OD“[‘penfpaHHTe KJISTK[-[/ODK.FICTbHHa KOHTpOa X 100

CrolfHOCTHTe HAa MaKcHManHA HETOKCHYHA KoHnentpauus (MNC) u muroroxcuuna
KoHIleHTpanus 50% (CDso) na TectBanara cyGcranmus copsaMo Vero KIeThYHA JIMHHS ca
H3THCICHH BB3 OCHOBA HA IMOCTPOEHATa KpHBA 71034 (koHIeHTpanus) — KieTbuHa
TIPEKUBIEMOCT ¢ momomTa Ha GraphPad Prism codryep (GraphPad Software, San Diego,
CA, USA).

e [[uTOoTOKCHYHA KOHUEHTpamus 50% (CDso) ce medunmpa xato KOHLIEHTpaIlHATa Ha
H3CIICIBAHOTO BEILIECTBO, MPH KoATO 50% OT KieTkurte YMHpPAT B Pe3yJiTaT Ha TOKCHYHOTO
neHcTBUE Ha CyOCTaHIHUATA.

® MakcuManHa HETOKCHYHA konuentpamusi (MNC) ce mepunmpa xarto Haii-rcokara
KOHIICHTpallMATa Ha H3cje/BaHaTa CYOCTaHIMS, KOATO He NPEIN3BUKBA YBpEXKIaHE HIIH
CMBPT Ha TPETHPAHUTE KICTKA. JIBETe BEIHIMHHU B KCIIEPHMEHTHTE ca H3paseHy B mg/mL.

Anmusupycnu excnepumenmu

Onpedensine na ungpexyuozen supycen mumup ypez memoo na Reed-Muench

HenocpencteHo mnpenn  paGora ce NIPUTOTBAT ~ 1€CETOKPaTHH  JIOTAPHTMHYHU
PaspeiklaHus Ha CHOTBETHHSI BHPYCEH IAM B MoIAbpKalma XpaHuTenHa cpena DMEM,
ceappkama 2% FBS, 1% antuGuoTHyen pastBop (100 U/mL penicillin G sodium u 100
pg/mL streptomycin sulphate). Korato kiersusmsT MOHOCJION JocTHTHe Mexay 70 — 80%
KOH(IIyeHTHOCT (KOHLeHTpamus 5 x 103 KJICTKH/SIMKa, OGUKHOBEHO cnext 24 h), XpaHHTe/IHaTa
Cpela B AMKHTE ce OTCTpansaBa. KiueTsuHusT MoHOCTOI ce 3apassiBa ¢ IPUTOTBEHHTE BUPYCHH
paspesknanns B obem 0.1 mL. C Besko enHo BHpyCHO paspexaaHe ce 3apassiBar 110 4 SMKH.
Bupycst aacopbupaza 1 h s TEpMOCTAT Iipu Temneparypa 37°C, c1ex KoeTo KbM BCAKa SMKa
ce nobaes mo 0.1 mL mommbpskama XpaHHTE/IHa Ccpela. 3a KIeThYHAa KOHTpOJA CIIy>Kar
YCTHPH SIMKH, B KOHTO UMa HeMH(peKTHpaHH KieTkH. Taka oOpaboTenara muaka ce HHKyOupa
B TCpMoCTaT, npu Temmepatrypa 37°C M HeoOXOIMMATA BIAKHOCT, IIpn mossa Ha
nuronatudeH egexr (LITE) (mosBa Ha OKPBIVICHH KJICTKH, TECUMHHHPAHU HEPAaBHOMEPHO B
KICTHIHUA MOHOCJIOH, C TEHACHLMS KbM OTHHIIHOCT) Cé M34YaKBa 0 pa3BHTHETO Ha 2 — 3 +
(50 — 75% ot knerbuHUS MOHOCJION) WM JOKaTo TOH crpe na nporpecupa. Bupycuusr
WH(EKLNO3eH THTBP ce m3passiBa kato TCIDs; (50% Tissue Culture Infectious Dose)
(peuMnpoyHOTO paspexnane Ha BHpyca, npu koero 50% or kmerbudara KyITypa e
HH(peKkTapana). Hanmuumero wim numcara Ha BUPYCEH LIUTONATHYCH e(pEKT ce onpenens mo
crneHara Gopmyna:

T = (log or paspexaanero, IpH KoeTo % 3apasenn e Ham 50%) + (paxtop Ha
TPONOPLHOHATHOCT X log oT hakTopa Ha pasperxane).

®aktop Ha MponopuroHaTHOCT = [(% 3apaseHd Han 50%) — 50%] / [(% 3apasenu man
50%) — (% 3apasenu nox 50%)].



3) LQIIE unxubupaw mecm. Onpedenane na unxubupawa Konyenmpayus 50% (ICsg) u
cenexmusen unoexc (SI)

AHTHBHPYCHOTO IeHCTBHE Ha TeCTBAHATA cyOcranums ce ompesens upes paspabotenus

ot Mosmann MTT Tect 3a ompenensse Ha KICThUHATA IPEKHBACMOCT, MOAMHIHPAH OT
Shigeta S. 3a 6bp3 ckpuHHHT Ha CBCAUHCHHSA 33 QHTH-TPUIHO aeficTBue. [Tox Bb3aciicTBHe Ha
LUTONATHYHOTO NEHCTBME HA BHUPYCA, KJIETKHTE 3armBar, Onpenensguero Ha kierhumara
KusHeHocT 4pe3 MTT — rtect na 3apasenu ¢ BAPYC M TPETHPAHH C BELIECTBO KIETKH, e
TIOKA3ATETHO 32 AHTHBUPYCHOTO IefiCTBUE Ha CAMOTO BEIIECTRO.
JlBajieceT u weTHpH YaCOBH MOHOCIONHY KYITYpH Vero, mocatu B 96-SMKOBH IUIaKi (c
recroTa 5 x 103 KIIE€TKH/SIMKa) ca HHOKYTHPAHH ¢ ACCETOKPATHH JIOTAPUTMHUYHH Pa3pPerKIaHms
Ha pastwdnu mamose HSV-1/HSV-2, sanousaiiku or 107 1o 10, BrmounTenno, kato ¢
BCAKO paspexnane ca sapassBaHd 10 4 smkd. OGeMbT Ha HHOKYJIyMa BHpYyCHa
cycnensus/amka e 0.1 mL, npu paGotna noza 100 TCIDso. Bupycsr ancopbupa 3a 1 h B
TepMocTar rpu Temneparypa 37°C, clex KOoeTo KbM BCsKa AMKa ce nobaes mo 0.1 mlL
llolbpkama XpanuTenHa cpena. [lo Bpeme Ha BHpyCHaTa ancopOUHsl Ce NpPHroTBAT
Pa3peRIaHui Ha HM3CNEABAHOTO BemectBo. Crex M3THuYaHe Ha BPEMETO 3a BHpYyCHaTa
azicopOuus nakara ce 06paGoTBa KakTo cienBa:

* Kierbuna kontposa (He3apa3zenu ¢ BUPYC M HETPETHPAHH KIIETKH) — KbM SIMKHTE,
OIPEJICTICHH 3a KJICThYHA KOHTPOJIA, C€ HAKAMBA NOZTbpIKallla XPaHHTEITHA Cpeja.

* Bupycha kontpona (3apasenn c BHPYC W HETPCTHPAHH KIETKH) — KbM SMKHTe,
OTpEICICHH 3a BUPYCHA KOHTPOJIA, ce Hakamsa 110 0.1 mL NOoAABpIKAllA XpaHHTENHA Cpefa.

* Buanelicreann kieTky — (3apasenu ¢ BHpyC U TpeTHpaHH ¢ Pa3InYHK pa3pexIaHus Ha
H3CIeNBataTa CyOCTaHIMsS KIETKH) — B SMKH Ce HAKamBa o 0.1 mL or npemsapuremo
TPUTOTBEHHTE PA3PEKIAHUS HA H3C/IEBAHATA CyOCTAHITHS.

Krersunure xyntypu ce MHKYOHMpaT B TepMocTar Ha 37°C u 5% COz u ce mabmonapar
CIKCIIHEBHO 101 CBETIIMHEH MUKPOCKOII 33 Pa3BHTHE Ha LIIE. EdextrT oT BB3MCHCTRIETO Ha
IPF ce orunura cren HH(pEKTHpaHEeTO (p.1.). MH)EKUMO3HUAT TUTBD € u3umcIisBan mo MeToJ1a
Ha Reed n Muench. Ciex otunrane ma PE3YJITATHTE MO MHKPOCKOI, CpPeiaTa ce OTIHBa,
TIaKATe Cce NpOMHBAT e€AHOKpaTHO ¢ 1o 0.2 mL/gvka PBS (PH = 7.2), cnex xoero
MPEXUBACMOCTTA HA KIETKHTE Ce ompeaens upes MTT TECTa, KaKTO € ONMHUCAH I10-Tope.
AxtusHOcTTa Ha IPF ce m3passsa kato % [IPOTEKIHA U Ce onpeses o popmy.iaTa:

[ODg — ODkg]
LR 110 D —— x 100, xpaeTo:
[ODxkxs. — ODkg]

ODsg — OnTyHa MIBTHOCT Ha 3apaseHHTe U TPETHPAHH C TECTBAHATA CYOCTAHIHS KIETKH
ODkg — Ontuuna mrsTHOCT Ha 3apaseHHTe C BHPYC KIETKH (BUpyCHa KOHTpoI1a)
ODxks. — OnTHYHA ITBTHOCT Ha HE3apasCHU W HE TPETUPAHH KICTKH (KJICeThYHA KOHTpoJ1a)



W34ncnennsta ce u3sspmsar ¢ fiomMomra Ha nporpamute GraphPad Prizm software
version 8.00 for Windows, La Jolla California USA & Origin 6. 1™ |

e Muxubupamara Konuentpauus 50% (ICsp) e KOHIICHTPAlMSITA Ha HM3C/IeBAHOTO
BCIECTBO, KOATO HHXHOHpa ¢ 50% BUPYC-HHIYLHUPAHUS WUTONIATHYEH e(eKT, Kato ce
OTPEACIST MMPEKTHO OT KPHBATA “103a—0TroBOp",

* Br3 ocHoBa Ha crotHOmEHHEO 0T CDs) U ICs0 e u3uncnen cenexrHBHUS HHJIEKC
(SI).

SI = CDs¢/ICsq

4) IITIP ananus

MsmepBanusra ca npasenn mpe3 2 uyaca m0 32-1 4ac Ha pa3BuMTHe Ha BHPYCHAaTa
MHQEKIHS, KaTo INOCTEeNHATE YacoBe CBBOAAT C HAYaJIHUTE LHTONATHYHH KIETHUHH
npomenu. Ilo mpaswmio, YBEIMUeHHeTO/HamansBareTo Ha I[P curaama e CIIeICTBHE Ha
YBEIM4aBaHe/ HaMaslsIBaHe Ha e)eKTHBHHUA TOKA3aTen Ha IIPEYYIIBAHE HA MOHOCIIOSN KJIETKH B
pe3yiaTar Ha MOP(OTIOrHYHHTE H3MEHEHHUS B IJICTKHTE, IPEIM3BUKAHH B [IPOIleca Ha BHPYCHA
permmkanys. ETanute Ha peruIMKANMOHHHS LHKB] - aJacopOuMs, NPOHHMKBaHEe Ha BHpyca B
KJIETKaTa, IPOMEHH B KIETHYHHS METaGOTH3BM, KAKTO 1 CIIIO0SBAHETO U OCBOGOXKIaRAHETO
Ha IbIIEPHOTO IOTOMCTBO, NMPUYHHSBAT TAKHBA H3MEHEHHS M CbOTBETHO reHepupar [1[IP
CHUTHAJL.

Cmamucmuuecra obpatomra na noJLyYeHume pevimamu

Ionyuennte nannu ca mpencrasenn cbe CPElHH CTOHHOCTH + CTAaHIAPTHA Ipemika Ha
cpennara croiiroct (SEM) ot nowne figa otienun CKCIIEPMMECHTA, BCEKH IIPOBEJICH B OT TPH 10
NeT ToBTOpeHHs. CTaTHCTHYECKH 3HAYMMHUTE Pa3/MKK B IPeXKUBAEMOCTTa/Iponudeparusa
MEKAY HETPETUPaHMTEe KOHTPOJIH M TPETHPAHHTE C PA3IMYHA KOHIEHTPALMH Npobu Gsxa
ONPENCIIAHA MOCPEACTBOM eIHO(AKTOpeH Aucnepcronen aHams ANOVA u nocnensan tect
Ha Dunnett. CratucTuyecku 3maummu Pa3MYHA  MEX1Y HETPETHPAHHTE KOHTPONH U
TpeTHpatuTe IpOOH €a ONPENeIISHH OCPEICTBOM t-TecTa, KATo CTOHHOCTHTE IpH p < 0.05 ce
ONIPENEINIAT KaTO CTATHCTHYECKH 3HAYMMI.

III. Pesyararu
1. Oyenxa na anmusupycnus NOMEHYUAL Ha URGKMUSUPAK nencunoe ppazmenm (IPF) in
vitro

IlposenennTe anamnsu cienpaxa OTpE/Ie/ICHa CKCIIEPHMEHTAITHA CXeMa, KOSTO BKIIOYBA
HIKOIIKO [TOC/IEIOBATEIIHY €TaIlH, PeICTABEHH Ha ®urypa 1.



[ Mukpockoncko
Ha0/101eHHe HA
NPOMEHHTE B

MopdoJiorasita na
KIIETbYHHA
IuToTokcH4Ha 5 MOHOC10ii
AKTHBHOCT
-,
MTT ananus

-

HIE-uaxuéupam
TecT

" J

r N
MTT-tecr 3a
CKPHHHHI HA AHTH-
HSYV akTunocr

e J

AHTH-HSV
eexT

- )
IITTP-meTox 32
CKPHHHHI H
KHHETHKA Ha
aHTH-HSV

AKTHBHOCT J

-

Qurypa 1. Cxema Ha nociel0BaTeTHATE eTamy 3a peaM3HpaHe Ha eKCIIEPUMEHTHTE

2. Bausnue na UHAxmueupan nencunos gpazmenm (IPF) 6bPXY npedcussemocmma u
npoaughepamusnama axmuenocm na Kyimueupanu é 1abopamopnu ycnoeus xiemiuy

[IbpBuaT Baken eram or dHTHBUDYCHHTE €KCNEPHMEHTH BKIIOYBA OMpPENesSHE Ha
UMTOTOKCHYHOCTTa Ha H3MUTBAaHATA CYGCTAHIHSA BbPXY KYJITHBHDaHH B J1abopaTopHH
YCJIOBHA KACTKH OT miHus Vero. IIpu cKpHHHHIOBHTE aHAH3H 33 OLIEHKA Ha OTHOCHTETHATA
KICThUHA TIPEKMBACGMOCT M Iponudepalysi ca H3IoI3BAHM TapajeiHo 1Ba Meroma: 1)
MHKPOCKOICKO Hab/I0JIeHHe HA MPOMEHHTE B MOP(OIIOTHATA HA KIETHYHHS MOHOCION 2)
MTT awmanus. IMocnenaust [IPCACTaBsABA KONHYECTBEH, OLP3 H BHCOKO BB3IIPOU3BOTHM
METON, NMPHET 3a 3/1aTeH CTAHNAPT 33 OLEHKA HA (UTOTOKCHUHHST e(EeKT Ha WUPOK aHana3on
neyeOHN cyOcTaHul U TiekapcTea. IlpesxussemoctTa e oruerena ma 72 h CJIeZ1 TpeTHpaHe,
TBH KaTo TOBA € BPEMEBHS HMHTEpBATL, 33 KOHTO MOKE 1a ce HalIImaBa ChINECTBeHA
MPONH(pEpaIHs Ha KIETKHTE, 1a Ce OLEHH AHPCKTHHA TOKCHYeH eeKT Ha H3cielBaHATa
CyOCTaHIMs, BOMEN 0 KIeThYyHA CMBPT, KOCTO M CHBIAJA C BPEMETO HA PEILTHKAIS Ha
HSV-1/HSV-2 B knerkara.

MTT anamussr Ha Krerhunara TIPEKHUBACMOCT M NponHpeparus ce mposeae B HIHPOK
AHAlA30H OT KOHUEHTPAlMH Ha M3CIEIBAHOTO BemecTso. | PaHHLIUTe, B KOMTO Bapupaxa
MPHIOKCHUTE KOHIEHTPAIMH ca noaOpaHH Bb3 OCHOBA Ha IPEABAPHTENTHH E€KCIIEPHMEHTH,
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BKJIIOYBAIIM II0-TOJEMH KOHIIEHTPAallMOHHH WHTEPBATM, C II€J TOYHO YCTAHOBSIBAHE
croiiHocTute Ha CDso 1 MNC. M3snuTBanaTa cyOcTaHIMA € MPUIIOKEHA B KOHIIEHTPAIHOHEH
maanason 0.0001 — 20 mg/mL, a npotusoxepnechus npenapat ACV — 0.0005 — 0.1 mg/mL B
npoas/ukeHHe Ha 72 h. Herpernpanu Vero KIETKH, YMSTO MPEXKHUBIEMOCT Oe IpHera 3a
100%, ca u3non3BaHy KaTo OTpuLaTeaHa KoHTponaa. Ot u3nonssanus MTT-rect ca monyuenn
1030-3aBUCHMH KPHBH Ha BB3JIEHCTBHETO BBPXY JKU3HEHOCTTA HA KJIETHYHMS MOHOCIION Ha
npuiaoxenus IPF. Aranu3st npu HaOIr0/IeHHETO Ha KieThYHATA MOP(OIOTHS HA KJIETKUTE €
cuaxponnsupad ¢ MTT aHanu3a Ha KIeThYHATA IPEIKHBIEMOCT.

IToydeHuTe pe3ynaTaTd IMOKa3BaT, 4e KaToO IUIO IPEKHBIEMOCTTA HA TPETHPAHHUTE
MOHOCJIOMHH KIIETKH OT JIMHUA Vero He HaMaisBa APacTHYHO I101 BB3JeHcTBHE Ha
U3IHTBAHUS HHAKTUBUpaH nerncuHoB ¢parment (IPF), 3a pasmuka or aelcTBueTo Ha
npoTuBoBHpyCcHHs mpemapatr ACV. Karo npu ACV naOmonaBanusT edekT HapacTsa
NpPaBONPONOPIMOHATHO C YBEIMYAaBaHETO Ha KOHLEHTpauusta My. llpu Hali-HucKHTE
usciaeaBaHd MHKyOanuoHHHM KoHIeHTpamuu (0.0001 — 0.1 mg/mL) ce nHabmonasa
CpaBHHTENHO cnabo mHXHOMpaHe Ha mpexkuBsemocTTa (85.34 — 99.52 %), mokaro mpu
[OC/IeBALIMTE HApacTBallM KoHIeHTpauuu (oT 5 mg/mL no 20 mg/mL) croitHocrra Ha
KIEThbYHATA IIPEKUBAEMOCT C€ IIOHH)KaBa W JOCTHra cToiHocT Ommska jno 50%. Cse
CTATHCTHYECKA 3HAYUMOCT Ca Pa3JIMKHTE B IPEKHUBIEMOCTTa MEKIY HETPETHPAHA KOHTPO/IA U
TpeTupana 1npoda npu npunoxenu o34 ot 0.0001 mg/mL (p < 0.001) u ot 1 mg/mL (p <
0.05) (®urypa 2).

B®3 0CHOBa Ha IMTOTOKCHYHATA CH H3MTHTBAHUTE CYOCTAHIMH Ca MOAPEICHH B CIIEHHTE
HepapXHYHH MOCIeIOBATETHOCTH:

e Cnopex MNC: ACV > IPF
e Cnopen CDso: ACV > IPF

Ilpu cpaBHsABaHe Ha €KCHEPUMEHTAIHHTE JaHHH 3a KICTHYHATA IIPEXKHBSIEMOCT CTABA
ACHO, Y€ IIMPOKO M3IOI3BAHUAT NIpoTHBOXepneceH npenapar ACV e mo-tokcuyeH okomno 30
6T oT [PF (Ourypa 2 u Tabnuna 1).

B s3axmoyenue, TectBanus [PF He mposiBABa TOKCHYHOCT BBPXY KJIETKH OT JHHHS Vero
cien 72 h Ha TpeTHpaHe, NMPUJIOKEH B KOHLeHTpauuu oT 0.0001 mg/mL no 5 mg/mL.

IlonmxkaBanero Ha Opos aIXepPeHTHH KHUBH KIETKH, KaKTO H OKDPBIVISHETO H
HaMaIsIBaHETO Ha pa3Mepa Ha KICTKHTE CjeABaT TEHACHUHATa, ycTaHoBeHa mpu MTT
aHanu3a (Tabmuna 1).

BusyanuzupaHero Ha H3MEHEHHSITa B MOP(OIOTHATA HAa KIETHYHHS MOHOCIOH clej
TpeTHpaHe € JOCTBIEH M HaJeXJIEH IMOAXOA IpPH NLPBOHAYATIHOTO IPOy4YBaHE Ha
[IMTOTOKCHYHOCTTa Ha pa3IuuHM cyOcTaHuuH. BBB Bpb3ka ¢ TOBa, NapalenHo ¢
nposexganeTo Ha MTT anammusa, moa MHBEPTOPeH CBETIMHEH MHKPOCKOI Ca MPOCIEIEHH
IIPOMEHUTE B MOP(OIOTHATA Ha KIETKUTe, M3JI0KEHH Ha JeHCTBHEeTO Ha TecTBaHMs IPF u
npoTHBOBUpYCHUAT npemnapat ACV. HerpeTHpaHuTe KOHTPOJHH KJIETKH H TPETHPAHHUTE C
IPF knerku B koHueHnTpanuoneH auanasos 0.0001 - 5 mg/mL, 3ana3sar cBosita Mophomorus
H CTPYKTypa, JOKaTo TPETHPaHHTE KICTKH ¢ NMpoTHBoXeprecHus npenapat ACV npu naii-
BUCOKMTE KOHUeHTpauuu (1 — 20 mg/mL) ce oxperiusr, HamansBaT obemMa CH U ce
NE3UHTETpUpaT OT MOHOcH0s Yecta HaxolJka ca KIETKM CBbC CHJIHO YILUTBTHEHH sJIpa,
MIPOCBETICHA B BaKyoJIH3Hpana ruromiasma (Purypa 3).
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Qurypa 2. Biusuue na IPF BbpXY TpeikHBieMocTTa/MponudepaTnsraTa dKTHBHOCT Ha
KICTKH 0T THHHA Vero, oTyereHo upe3s MTT anamms cren 72 h Ha Tpetupase. Hanuute ca
[IPEIICTABEHH CBC CPEIHH CTOHHOCTH = SEM.

% cell viability

120

100 -

80 -

40 -

0,0001 0,001 0,01 0,1 1 ) 10 20

g "~ IPF =M= ACV e=pe==Cell Control . CD@ Concentration,mg/ml.

Tabmuna 1. Bnusuwme ma [PF H  [pOTHBOXEprecHHs mnpenapar ACV BBpXY
TIPEKUBIEMOCTTA/ IPONHpepaTHBHATA AKTHBHOCT Ha IICTKH OT JMHUs Vero, oT4eTeHo upes

—

Pa3UTHA MCTO/M ciieny 72 h Ha TpeTupane
MNC CDsy |

(mg/mL) (mg/mL)

IPF u ACV Merton

Muxkpockoncko HabmoaeHKE HA IIPOMEHHTE
01 0.1 15+ 0.05
IPF B MOP(OJIOTHATA Ha KIETHYHUS MOHOCOH

MTT tect 0.1+0.12 15+0.22

Muxkpockoricko HaGmonenue Ha IIPOMEHHTE

0.05+0.6 0.5+0.02
ACV B MOP()OIOTHATA HA KIETHYHHS MOHOCTO]

MTT tect 0.05+0.07 0.5+0.1
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Ourypa 3. IluroTokcuuen edekr na IPF i poTHBOXepNecHUs npenapat ACV Bpxy
KJICTKH OT JIMHUs Vero cient 72 h Ha TpeTupate.

A. Herpetupanu Vero knerku B. Tpetupanu ¢ IPF (1 mg/mL) Vero knerku

C. Tperupanu ¢ ACV (1 mg/mL) Vero xnetku

2. Aumusupycua axmusnocm

A) LITE unxubupaw mecm

TectBanmsr IPF e wm3ciensan 3a NpOTHBOBHpPYceH edekT BBpxy HSV-1/HSV-2 »
KJIETBhYHH KYyJITYpH.

3a m3nuTBaHe Ha edeKTa Ha HW3CIeIBaHATA cyocranuus IPF Bepxy permkammsra ma
HSV-1/HSV-2 ca npunaranu s KOHLeHTpauy B rparuim ot 0.001 mg/ml no 1 mg/ml (MNC
M OIH3KH 110 Hest). 3a HOJIOKHUTEHA KOHTpOJIa B aHTHBHPYCHHTE EKCIIEPUMEHTH € M3II0/I3BaH
TpoTHBOXepreCHHs npernapatr ACV, npunoxen B KOHIEHTpalunoHeH nuamazod 0.05 — (.5
mg/mL. Tloctpoenn ca 1030-3aBHCHMH KPUBH 3a oOmpejeNsHe Ha HHXHOHTOpHATA
KOHIEHTpauus, Bojaema 10 50% uaxubunms na BHPYCHHS LMTOnaTHyeH edexr (ICsp).

IIbpBOHAYANTHO AHTHBUPYCHOTO AeficTBHE Ha u3cnensanara cyocranuus IPF e omeneno ¢
LIIE uuxubupam tect (®urypa 4). Crex 3apa3sBabe Ha KIETKUTE C HSV-1/HSV-2 1IIIE ce
pasBHBa OKoIO 72 h m ce wu3passBa B mosBa Ha OKPBIVICHH KJICTKH, JEeCHMHHUPAHH
HCPaBHOMEPHO B KJICTHYHHS MOHOCIOMH, ¢ TEHJIEHIHS KBM OTHHIMHOCT ¥ o0pa3syBaHe Ha
CHHIMTHY. KieTbynuTte KyaTypu ce mabmonasar €/KEHCBHO IIOJT CBETIMHEH MHKPOCKOII 3a
passutne Ha LIITE. EdekTsT 0T BB3eiicTBHETO Ha TecTBAHMTE cyOcranImu ce otumra Ha 72 h
(BPEMETO 3a e/IMH PeNIMKATUBEH UKL HA KOpoHaBupycHTe) creq HH(ekTHpaHeTo ¢ HSV-
1/HSV-2 ua Vero xierkure (p.i.). Pesynratute ot nposenenute EKCIICPHUMEHTH Ca OLIEHESHH
Ha 6a3a Ha cpaBHEHHE ¢ HE3apaseHu ¢ Bupyc u 0e3 100aBsiHe Ha BEIIECTBO KIETKH (kIeTpuna
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KOHTpOJIA), KaKTO M ¢ KIeTKH 3apaseHn ¢ HSV-1/HSV-2, 6es3 no0aBsiHe Ha cyOcranius
(BHpycHa KomTpona). Karo TIOJIOXKATETHA KOHTPONIA € W3MoJ3Bay Tpenapar ¢ Jiokazano
HpoTHBOXEpnecHo aetictBHe ACV,

Or Hanparenute NPOYYBAHMs, CTaBa SICHO, Ye 3a pasmmka oT HeuH(eKTHpaHuTe Vero
KJIETKH, 3apaseHuTe ¢ HSV-1/HSV-2 ca ¢ XapaxTepHa OKphITIeHa (opma, CTPYIIaHH BB BHJ|
Ha ,,0CTPOBH", H30MMpaHH egma OT Apyra W OTHENeHH OT OIJI0KKATA BBPXY, KOATO ce
KyJITHBHPAT.

IIpu Mukpockonckoro HpocrensBane Ha MOpOIOTHATA Ha MOHOCTIOEBETE, MOXe na ce
3aKIMouH, ve npuinoxenn B MNC usciensanute CYOCTaHLMH moKasBaT pasmiyna CTeNeH Ha
HHXHOuNHs Ha L{[TE ua HHpekTHpanu ¢ HSV-1/HSV-2 KICTKH cnex 72 h Tpetupane.

Haii-no6po noruckane na LIIE Ha HSV-1/HSV-2, ce Habmonasa ciex Tpetupase ¢ [PF
Ha HHEKTHpaHu Vero KieTki. ITo-cnaGo m3pazen HITE waxu6Gupan ebext, HO 6IH3BK 10
T031 Ha IPF npossu HpOTHBOBHpPYCHUS nperapar ACV. Turbpsr Ha MEGEeKTHO3HNS BUPYCEH
NOOMB HamansBa SHATHTEITHO, KOraTo HH(EKTHpPaHHTe Vero KieTku ca Tpetupanu ¢ IPF,

B) Onpeoensane na ehexma na uscnedsanama cybemanyus 6vpxy uHGhexyuoznus 8upycen
006us. Onpedensane na uHXuUbUpawya konyenmpayus 50% (ICsq) u cenexmueen undexc (S1)

3a ompenensine Ha aHTH-HSV-1/HSV-2 neiictaue Ha u3cnensanara cyderanuus IPF ca
H3IOM3BAHH KOHLEHTPALHMH OKOJO H OIH3KH A0 MHHMManHuTe edextusum (0.0001 — |
mg/mL). Tlpo6ute 3a oTunrame Ha H3BBHKIECTBYHMSI BHpPYC ca TUTPHPaHu B 24-yacor
MoHocnol Vero B 96-ssmkoRn ILIaKH, C OTYHTaHe HAa HH(EKIHO3eH BHpYCEH TUTBP B log)g, mo
METO/la Ha KpaHHHTEe paspexnaHus Ha Reed & Muench. Pazmuxure s HHDeKmo3HuTE

Ha OTYETEHHTe pe3ynTatu ca IIOCTPOCHH TpadukH 033 — OTrOBOP® M ca ompezeseHn
MHHHMATHUTE HHXHOHpAIH KOHIeHTpamuu 50 (MICsg). 3a MIOCTOBEPEH pe3ynTar mpu
TIPOBEICHHTE U3CIIEIBAHHS CE CUNTAT CTORHOCTH Ha Alogio > 1.

Qurypa 4. Unxubupam edexr Ha IPF xakto n IpOTHBOXEprecHH Tpenapar ACV,
ouerer ¢ IIE unxubupam tect BBPXy HH(pexTHpanu ¢ HSV-1/HSV-2 KI€TKH OT JHHHS
Vero crien 72 h na Tpetupane. TectBanoTo Bemectso u ACV ca npunoxeru B MNC,

B. Un¢extupann ¢ HSV-1 Vero KJIETKH H

A. Hemnexrupann Vero ket Tpetupanu ¢ IPF B MNC (0.1 mg/mL)

(kneTpuHa KOHTpOJIa)

14



A. Undextupann ¢ HSV-1 Vero B. Undextupann ¢ HSV-2 Vero knerxu u
KIETKH (BHpYCHA KOHTpOITa) Tpetrpanu ¢ ACV 8 MNC (0.05 mg/mL)

B®3 ocHoBa Ha [OTy9eHUTE NaHHH ,,103a — aHTH-HSV-1/HSV-2% ce YCTaHOBSIBa, e mpu
CAMOCTOSITENIHO npuiiaraHe Ha IPF, HHXHOUpa pemIuKanusTa Ha HSV-1/HSV-2 no no3o0-
3aBHCHM HaYWH. VIHAKTHBHPAHHAT MeNCHHOB parment (IPF) edexTupro HHXHOHpa 106uBa
Ha MH(EKIHO3HO BHPYCHO MOTOMCTRO B KOHLCHTpanHoHeH auanazon 0.000] — ] mg/mL.
IIpunoxen 8 MNC (0.1 mg/mL) Toit chmskaa BHPYCHUS 106uB ¢ Alogio 1.3, a Herosara
MICso e 0.0001 mg/ml (Tabnuua 2). Benpekn Ttoga, TIPOTHBOrpHITHUA mpenapar ACV
edexkTuBHO HHXHOMpA pelMKanuaTa mHa HSV-1/HSV-2 B mno-romsm KOHIEHTpaI[HOHEeH
Auanaszon 0.00001 — 1 mg/mL (Ta6muma 3).

Tabmumna 2. Wnnusunyanen epekr ua IPF 1o OTYHTaHE Ha HHDEKIHO3HUS THTBP

Bupycen mam Konuenrpanus (mg/mL) | Bupycen no6us (logio TCIDs0) Alogio

0 5.833 £ 0.000 0

[ 0.0001 5.567 £ 0.288 0.8

HSV-1 0.001 4.520+0.166 0.8
(lwam Victoria) 0.01 4.500 £ 0.002 1.0
0.1 4.353 £ 0.068 1.0

1 4.000 + 0.442 13

0 6.000 + 0,166 0

0.0001 5.800 + 0.022 0

0.001 5.567+0.288 0

HSV-2 (mam Bja)
0.01 4.500 +0.015 0.8
0.1 4.600 + 0.288 0.8
1 4.542 + 0.500 1.0
-
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Tabmuna 3. HUunusunyanen epexr na lpoTHBOXeprecHus mpenapat ACV o OTYHTaHE
Ha HH(EKIMO3HHUS THTHD (logio TCIDs¢/ 0.2 ml)

Konnenrpamus
Bupycen mam (mg/mL) Bupycen qo6us (logio TCIDs0) Alogro

0 5.300 + 0.242 -
0.0005 4.500 £ 0.763 0.8
0.005 4.530 £ 0.166 0.8

HSV-1 (mawm Victoria)

0.05 4.300 + 0.763 1.0
0.1 4.000 + 0.288 1.6
1 2.7+0.500 2.6

0 0 0

0.0005 5.567 £ 0.000 -
0.005 5.300 +0.288 0.8

HSV-2 (mam Bja)
0.05 4.500 £ 0.125 1.0
0.1 4.300 + 0.237 1.0
1 4.005 +0.166 13
.

Wuxubupamara KoHOenTpauus 50% (ICs0) e koHmenTpammsta ma H3CIIEBAHOTO
BCIECTBO, KOATO MHXHOHpa ¢ 50% BHPYC-HHAYIIHPAHUS [UTONATHYCH epexT, karo ce
OIIpEZeIs TUPEKTHO OT KpHBAaTa “nosa—otrosop”

B3  ochora ma CKCICPHMEHTAIHHTE  pe3yiNTaTH e  oTdereq OCHOBHHSAT
XHMHOTEpaNeBTHYeH nokasarean ICsy Ha TecTBammTe cyberanmmn. ICso croifHoctrre ca
TOKA3aTeN 3a aHTHBHPYCHATA e(eKTHBHOCT Ha TajeHa cyOcrannus, a SI nasa HH(OpManHs 3a
HETOBaTa CICIH(PUIHOCT H CeIeKTHBHOCT.,

Cymapno ICs u SI Ha TecTBanus GP CKCTpakT 1 akTuBHa $pakuus C cropex MTT Tecta
Ca npencraBeHu Ha Tabuuna 4,
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Tabmuua 4. Autusupycna aktuBHOCT Ha IPF cpemty ayscruTennn kbm ACV HSV IIIaMOBe
(Victoria, HSV-1) and (Bja, HSV-2)

AHTHUBHPYCHA aKTHBHOCT

HSV-1 (mam Victoria) HSV-2 (mam Bja)
e (Com) T Gy gty
B MNC MNC
IPF 0.5 0.0001 + 0.08 1000 30.5 0.001 £0.03 100
ACV 98.7 0.0005+0.02 800 88.5 0.005+0.12 80

AHQIU3bT HAa aHTUBHPYCHHUTE PE3y/ITATH [OKA3Ba, Ue HHXHOUTOPHHAT edekt Ha IPF e
CENEKTUBCH, IMAMOBO  crmenuuyeH U mo30-3aBucuM. IPF  edekrusHo HHXHOUpa
penukanuATa Ha maMm Victoria (HSV-1) B komuentpamus 0.0001 mg/mL (¢ 90.5%
npoTekuus Ha kineTkute) (Tabauua 4). B Hactosmoro mpoyusase e ycraHoBeHo, ye ACV,
KOHTO € H3I0N3BaH KaTO IOJIOKATEIHA KOHTPOJIA B KOHLIEHTpauuoHeH auanazon 0.0005 -
0.01 mg/mL, notucka pemsmkanuara va HSV-1 mama Victoria (c mouTH mBIHA 3amrETa
98.7%), noxaro HSV-2 mam Bja e 10 nbTH no-c1a6o uyBcTBuTeneH (Tabmuna 4).

C) [IIIP ananus
Kourpomuure IIIIP ycnosus ce onpenensr 3a umma c HEMH(QEKTHPAaH MOHOCTOH OT
KIETKH (KJIeThuHa KoHTpoina). Komtpommure II[IP YCIIOBHS 33 MHQEKTHPAaHH KIETKH Ce
OHpeNenaT OT YHIIOBe, HHPEKTHPAHH € pasIMdHa MHOKCCTBEHOCT HA HHQexuus MOI
(BupycHa KoHTpoia). 3a Beekn MOI ce otaens uun pH Koiito ce onpenens I[P korTpona
32 HHeKTHpaHH Kietkd. [loOBHHATA OT Te3W ummose ce TPETUPAT C AalMKIOBHP C
koHuentpanuu 0.01 mg/mL u 0.001 mg/mL, KOHTO OTTOBapsT Ha MaKCHMAaIHATA HETOKCHYHA
xonuentpauns (MHK) ot npunaranero na npenapara BBPXY KJIeTKH. [lpyraTta mojioBuHa ce
Tpetupar ¢ IPF ¢ xonuentpammu 0.1 mg/mL u 1 mg/mL, onpenesneHu upe3 MTT anamus u
otrosapsitii Ha MHK. Pesynrarure ot I1I1P ananusa ca nokaszanu ua ®wurypa 5 u Qurypa 6.
Yepuara kpuBa Ha Qurypa 5 nokassa KMHETHKATa Ha B3aMMOLeHicTEHe Vero KIIETKH —
HSV-1 (BupycHa koHTpoma). VBelIHdYeHHETO HA CHTHATA B HHTEpBaa 2 - 3 wyac or
HH(EKTHPAHETO € CBBP3aHo aAcopOIHsTa HA BHpYCa BBPXY KIETBYHHTE MEMOpaHH, KOETo e
CBBP3AHO C NOBHUIIABAHE HA MITBTHOCTTA BHPXY MEMOpaHaTa U IMO-TOIAM BHPYCEH TUTED. B
nocnencteue [P curmana mamanssa, mopaaum mponuksane Ha BHpyca B KJETKara H
TPAHCIIOPTHPAHETO MY JI0 s/IpeHaTa MeMOpaHa.
B nnTepsana 6 - 12 yaca ca mspBrTE MOP(OTOrHIHK MOAM(HKAUH H PEOPTaHHU3aIHH
Ha s/ipata Ha KIICTKHTE — FOCTONPHEMHHUK, CBBP3aHH ChC 3peeHe Ha KallCHAUTe, 06pa3yBaHe
Ha pEITHKANMOHEY oT/eleHus. To3u mpouec e Haii-HHTEH3MBEH OKOJIO 8-1 4Yac, KOeto
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CPBIIAZA C BPEMETO HA AKTHBHDaHE HA Haii-paHHHTe BHPYCHH TeHM W (opMHpaHe Ha
CTPYKTYPHHTE BHPYCHH NpOTeHHH. BerencTeme ma Toma ce Ha0/II0NaBa yBenndaBame ma
fIpeHaTa ITBTHOCT H KOMIIAKTHA BHDPYCHA XPOMATHHOBA CTPYKTypa, KOHTO BOIAT 0
YBEIIMABAHE Ha 110KA3ATeNd Ha [IpedyIBaHe (B HHTEepBana § - 12 yac).
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®@urypa 5. MHxuGupamust edekT Ha Tpetupanu ¢ ACV kietky B YCIIOBHSA Ha €IHOLMKIIOB
TECT Ha pa3BuTHEe Ha HSV-1:
-[J- BupycHa KOHTpoJ1a (3apaszenn ¢ HCV kiretku npu MOI = 1); 3apazenn u TPETHPAHH ¢
ACV knetku: -A- mpy Komnmnentpauus va ACV = 0,001 mg/mL (MNC) -@- npu
KOHIeHTpauus Ha ACV = 0,01 mg/mL

WntepBanst 12 - 20 yac me e CBBP3aH C JCQHHHTHBHH IPOMEHH B IUTBTHOCTTA Ha
KOMIUICKCA KIIETKa-BHPYC, TIOPaiH KOETO H3MEHEHHETO Ha IIIP curxana we e coiectseno,
Io Bpeme Ha To3u neproa Benuky TIPOLECH, KOHTO MPOTHYAT Ca CBHP3AHH C bopmupane Ha
ABLIEPHOTO BUPYCHO MMOTOMCTBO.

B wuntepBama 20 - 32 waca HOBHTC BHDHOHH, NpPOM3BEJEHH B KiIeTkara
TOCTONIPHEMHHK, H31M3aT Ha MOBBPXHOCTTA HA MeMOpaHata KOeTo yBennuasa nebennuara Ha
KIeTyurns cioi u [P curnana, pecnekTHsHo.

YepBeHata u cuus KPHUBH ImOKa3BaT umHxXubHpanero ma HSV-1 or alHKJIOBUpa,
[PHIOXKCH B YKa3aHHTEe KOHIEHTpAlUH BbPXY 3apaseHnre Ki1etku. Pasmmkara B II[IP
CHIHATATE CTaBa ACHO M3paseHa cied 14- s yac. Tosa HAaIILJIHO ChBNAZA ¢ HHXHOUpPAHETO Ha
TIporeca Ha BHPYCHA PEIUIHKALMA, KOETO ChOTBETCTRA Ha Me€XaHM3Ma Ha JeiicTBHe Ha
Npenapata. Crmexn 20-1 wac HAMa yBemmuaBade mHa IIIIP curwama, THH xato Hsama
HOBOCBH3/1a7ICHH BHPHOHH.
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®@urypa 6. CpaBHeHue Ha KHHETHKATa Ha aHTHBUPYCHA aKTHBHOCT Ha ACV 1 IPF; masTHH
KPHBH — KHHeTHKa Ha ACV; TOYKOBHIHH KpHBH — [PF; KOHUEHTpAIIHHUTE Ca II0Ka3aHy Ha
¢urypara.
®urypa 6 mokassa Pa3JIHKHTE B KHHETHKATa Ha dHTHBHPYCHATa aKTHBHOCT Ha ACV u
IPF. OueBumno, IPF B3neiictpa B MOMCHTa Ha IPOHUKBAHE HA BUPYCA B KJIETKATA. Ot1cherra
XapaKTCPHOTO yBeIWYaBaHe HA CHIHAIA B HHTepBaa 8 - 16 wac, CBBP3aHO CBC
CbIICCTBYBAHETO HA BHPYCHH KANCHIH B LHTONIa3MaTa, KOETO MOKa3Ba OTCHCTBHETO Ha
BHpYC.

IV. 3akmouenne

Tectranusr MHAKTHBHPAH TIENICHHOB (hparMenT (IPF) - akTuBHa cheTaBka Ha npenapara
»EH30MMyH akTHB® He TIPOABABA TOKCHYHOCT BBPXY KIETKH OT JTHHMS Vero crex 72 h ua
TPETHpPaHe, TPHIIOKEH B KOHICHTpamuu o1 0.0001 mg/mL no 5 mg/mL. Edekrusuo
HHXHOMpa mo0uBa Ha uHpexmozno HSV-1 BHPYCHO IIOTOMCTBO B KOHIIEHTpaIHOHEH
Auanaszon 0.0001 — 1 mg/mL. Hpunoxen 8 MNC (0.1 mg/mL) cHukaBa BupycHHs 00UB ¢
Alogio 1.3 (ocurypsisa 90.5% TIPOTCKLHS Ha KIeTKuTe). Bhmpeku TOBA, NMPOTHBOTPHIIHHUS
npemapar ACV  edekrusrO HHXHOUpa pemHkanusTa Ha HSV-1/HSV-2 B no-romsm

TIOKa3Ba, € HHXHOUTOPHHAT eekT Ha IPF COPAMO pennKanuara Ha HSV-2 e mucpi (30%
IPOTEKIHA Ha HH(EKTHpaHHTe Knetku). Ot nposenenns TP anaus MOJKe Ja ce 3akiroun,
u¢ IPF Bw3zeiictBa B Momenta ma TPOHUKBAHE Ha BHpyca B KieTKata. OTCLCTBA
XapaKTCPHOTO yBelIWYaBaHE HA CHIHAIA B WHTepBana 8 - 16 wac, cBbpsamo chbe
ChIICCTBYBAHETO HA BHPYCHHM KAIlCHIH B HTONIa3MaTa, KOeTO MOKa3Ba OTCHCTBHETO Ha

BHDYC.
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