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Epstein-Barr virus (EBV) belongs to the human herpesvirus family that infects more than 90 % of the
population. EBV is associated with a number of lymphoproliferative and autoimmune diseases. Usage
of the drugs, which would not only inhibit the reproduction of the virus, but also would stimulate the
elimination of tumor cells, is important for the treatment of virus-associated tumors. The purpose. In the
current research the antiviral effects and apoptotic activity of the herbal drugs proteflazid and neoflazid
were studied on the models of latent, acute and chronic EBV infection in Raji and B95-8 lymphoblastoid
cells. Methods. The investigations were performed in Raji (virus non-productive) and B95-8 (virus-
productive) lymphoblastoid cells. Proteflazid and neoflazid, plant drugs, were studied, acycloguanosine
was used as a reference drug. Trypan blue staining (TBS) method and MTT-assay were used to study of
cell viability. Antiviral activity was estimated by real time polymerase chain reaction (RT-PCR). Apoptotic
cells were detected using flow cytometry method. Results. The investigations showed that neoflazid was
more toxic towards Raji cells than proteflazid: the cytotoxic concentration (CC, ) indexes were 8 ug/ml and
36 ug/ml respectively. Toxicities of these compounds in B95-8 cells were almost the same and their CC,
indexes were close to 25 ug/ml. Both drugs showed high antiviral activity against EBV Iytic infection
in Raji cells and effective concentration (EC,)) was 0.02 and 0.083 ug/ml for proteflazid and neoflazid,
respectively, and selectivity indexes (SI) were 1800 and 96. These compounds were less effective in B95-8
cells and even at the concentration of 10 ug/ml inhibited virus replication only by 10—19 %. We checked
an ability of proteflazid to induce apoptosis and found that the drug at cytotoxic concentration (30 ug/ml)
stimulated the apoptotic death of 70 % cells in latent and lytic EBV infection. The non-toxic concentration
(5 ug/ml) induced apoptosis 30 % of cells. Conclusions. Thus, our research showed that both plant
preparations proteflazid and neoflazid possessed high antiviral activity under acute EBV infection.
Proteflazid, in addition, induced dose-depending apoptosis in EBV-positive lymphoblastoid cells.

Keywords: Epstein-Barr virus, proteflazid, neoflazid, antiviral activity, apoptosis.

Epstein-Barr virus (EBV) is a human gamma-
herpesvirus, which infected about 95% of people
in the world, and is able to affect almost all organs
and systems of the host, causing latent, acute and
chronic forms of infection. EBV is associated with
a number of cancers mainly lymphoproliferative
(lymphoma, nasopharyngeal carcinoma, Burkitt’s
lymphoma) and autoimmune diseases (rheumatic
diseases, vasculitis, ulcerative colitis, etc.) [1-4].

Drugs based on plant substances are widely
used for treatment of herpes diseases. For example,
flavonoids, which are the derivatives of phenolic
compounds, are the yellow and brown plant
pigments. They show wide therapeutic action.
Flavonoids have a broad range of biological activity
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and involved in redox processes by performing
an antioxidant function; some flavones possess a
vitamin P activity, may reduce toxicity of some
substances, and show antimicrobial, antiviral and
antitumor effects [5-9].

Proteflazid and neoflazid drugs generally used
to treat herpes infections caused by HSV type 1 and
type 2, as well as hepatitis, papilloma virus diseases
and influenza [10-11].

The advances in knowledge of fundamental ideas
of molecular mechanisms of viral oncogenesis,
of operation and interaction between viral and
cellular oncogenes, resulted in the development of
a new approach that helps to search for antiviral
drugs that are able not only effectively inhibit the
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replication of the virus, but also to stimulate cell
renewal or cause the elimination of infected cells,
in particular by initiation of the programmed cell
death program (apoptosis). Currently, most drugs
that influence the replication of EBV are able to
inhibit the replication of other herpesvirus as well,
but none of them are licensed for the treatment of
EBYV infection in hospital. Therefore, an important
issue for the treatment of EBV-associated diseases
is to search for the drugs, which will stimulate
the process of apoptosis in the virus-transformed
cells in addition to the inhibitory effect on virus
replication.

The aim of the current study was to show the
antiviral activity and the apoptosis inducing action
of the plant preparations proteflazid, neoflazid and
an oil form of proteflazid in models of lytic and
latent EBV infection in vitro.

Materials and methods

Cell cultures

Limphoblastoid cell cultures from the European
Collection of Authenticated Cell Cultures (ECACC)
[12] were used in the studies. Cell line B95-8 is the
lymphocytes of Tamarin monkey Saguinus oedipus
that transformed with EBV and chronically produce
complete infectious virus particles. Cell line Raji is
the undifferentiated human lymphoblastoid cells of
B-type from Burkitt’s lymphoma, which contain
55-64 copies of EBV in episomal form and express
only latent viral proteins. Cell cultures store in the
Cell Culture Bank of the Ivanovsky Institute of
Virology, RAMS. Cell line CHO is the epithelial
cells of gray hamster (Cricetulus griseus) oocytes.
Cell line MDBK is the bovine kidney epithelial
cells.

Lympoblastoid cells were grown in RPMI 1640
medium that contained glutamine (“Sigma”, USA).
Monolayer cells were grown in the medium that
contained 50 % of RPMI 1640 with glutamine
and 50 % of DMEM (“Sigma”, USA) and were
supplemented with 10 % of fetal bovine serum
(FBS) (“Sigma”, USA) and antibiotics (100 pg/ml
of penicillin and 100 pg/ml of streptomycin). All
cells were grown at 37°C ina 5 % CO, atmosphere.
Passages were performed every three days by
adding fresh cell culture medium.

Virus accumulation

For the accumulation of virus the cells-produ-
cers (B95-8) were grown for 10 days at a concentra-
tion of 1x10° cells/ml without changing the me-
dium. Induction of EBV synthesis was performed
with TFA (12-O-tetradecanoylphorbol-13-acetate)
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(“Sigma”, USA) [13, 14]. After incubation, the
cell suspension was sedimented by centrifugation
at 1500 rpm for 10 min and the supernatant that
contained EBV was used to infect cells. Aliquots of
the supernatant were stored at -70° C until demand.

Plant preparations

Plant preparation proteflazid was supplied by the
manufacturer SPC “Ekopharm”, Kyiv, Ukraine. The
active drug compounds are flavonoid glycosides
that were isolated from the wild grass Deschampsia
caespitosa L. and from Calamagrostis epigeios L.
It solved in ethanol 96 %. The solvent phase for
neoflazid is propylene glycol.

Acyclovir (2-amino-9-[(2-hidroksyetoksy) me-
thyl]-1,9-dihydro-6H-purine-6-one, Mr = 225.21)
in a form of acycloguanosine provided by “Sigma”,
USA, was used as a reference drug.

Cytotoxicity tests

Trypan blue staining (TBS) method. Cytotoxicity
of the plant preparations was determined in Raji
and B95-8 cells. Cells in concentration of 5x10°
cells/ml were plated in 96-well plates in medium
that contained 10 % of FBS and the preparations
under study in known concentrations. Each
concentration of preparations was tested in 3—4
replicas. Cells that were not treated with plant
preparations were used as a control. After 2 days
of incubation at 37°C in the 5 % CO, atmosphere
the equal volumes of 0.4 % trypan blue (“Sigma”,
USA) solution was added to each well, and after
resuspension, the 25 pl of cell mixture was used to
count the total number of cells and an amount of
alive (unstained) cells. The portion of dead cells
(in %) was estimated by the ratio dead cells to the
total number of cells in the sample. A ratio of alive
to dead cells was determined for each sample and
was compared to the control samples.

MTT-assay for study of cell viability. This
method is based mainly on the activity of
dehydrogenases in mitochondria, which can convert
3,(4,5-dymetyltriazol-2-yl)-2,5-dyfeniltetrazolium
bromide (MTT) to formazan. The quantity of
the product of this reaction is determined by
spectrophotometry. The conversion of MTT to
formazan decreases with cell death and under an
influence of toxic substances.

Cell suspensions with density of 5x10° cells/ml
were cultured in 96-well plates in the corresponding
medium that contained 10 % of FBS and the plant
preparations in known concentrations. In case of
the study of cytotoxicity of preparations on cell
monolayers, the nutrient medium was removed
from the wells of the 96-well plates and fresh
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medium with known concentrations of the plant
preparations was added.

An untreated with plant preparations cells
were used as a control. Each concentration of the
preparations was tested in 3—4 replicas. The plates
with cells were kept at 37°C in 5 % CO, atmosphere,
for 48 h. After that a filtered MTT solution was
added to each well achieving a final concentration
of MTT 0.5mg/ml, and plates additionally were
incubated for 3 h at 37°C in 5 % CO, atmosphere
[15]. An optical density of the solutions was
determined with spectrophotometer Multiskan FC
(“ThermoScientific”, USA) at 538 nm. Percentage
of inhibition of cell viability under the influence
of drugs was determined according to quantity of
formazan that was synthetized in the experimental
samples and compared with the control ones.

Cytotoxicity of solvent. A 96 % ethanol at
1:80 dilution was used in proteflazid studies
and therefore its toxicity was evaluated as well.
Cytotoxicity of ethanol was estimated equal to
16.243.5% by TBS method and as a nontoxic by
MTT-assay. Detected effect was taking into account
in all experiments and data presented in Results
section describe effects of plant preparations alone.

Determination of the antiviral activity of the
plant preparations in vitro

Raji cells that infected with EBV were used as
a model of acute EBV infection, while cell culture
B95-8 without additional EBV infection was
used as a model of chronic infection. The ability
of compounds to inhibit the virus replication was
determined as an effective concentration (EC,))
[16] which is the concentration of the drug
that decrease by 50% the number of genome-
equivalents of viral DNA per cell.

Infection of Raji cells

Infection of Raji cells was performed with the
viral material in the supernatant of cells B95-8. The
cells were pelleted by centrifugation at 1500 rpm
for 10 min and washed twice with RPMI 1640
medium without serum to completely remove
FBS, which can prevent adsorption of the virus on
the cell surface. The precipitate was dissolved in
minimal amount of medium without FBS and 0.2—
0.4 ml of virus containing supernatant was added
per 1x10° cells [13]. Cells were incubated with
virus for 1 h at 37°C. After that cells were washed
twice with RPMI 1640 medium without serum by
centrifugation at 1000 rpm for 10 min and diluted
in supportive nutrient medium that contained 5%
FBS to achieve initial concentration of cells 5x10°
perml [13, 14].
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Determination of antiviral activity

Plant preparations were added at various
concentrations to the cell culture infected with virus.
Samples were incubated for 48 h in an incubator at
37°Cin 5 % CO, atmosphere. Material for analysis
was collected after 48 h since the moment of cells
infection. Cells in concentration of 5x10° cells/
ml were washed with fresh RPMI 1640 medium
and were resuspended in 100 pl of this medium.
The level of suppression of EBV reproduction was
determined by polymerase chain reaction (PCR).
Cells that were infected with virus and not treated
with the preparations were used as a control. The
percentage of inhibition of viral DNA accumulation
in the samples treated with the preparations was
determined in relation to the control, in which the
expression was considered as 100 %.

Polymerase chain reaction (PCR)

DNA was isolated from cells with “DNA-
sorb-B DNA kit” (“AmpliSens”, Russia) and
“innuPREP Virus DNA Kit” (“Analityk Jena AC”,
Germany) according to the instructions of the
manufacturer. DNA concentration was determined
spectrophotometrically with Biophotometer
(“Eppendorf”, Germany). Real time polymerase
chain reaction (RT-PCR) tests were performed
with “AmpliSens®EBV-screen-FL” (“AmpliSens”,
Russia) and “EBARPOL” (“Litech”, Russia)
according to the manufacturer’s recommendations.
The amplificator device was Thermocyclers
qTOWER 2.2 (“Analytic Jena”, Germany).

Detection of apoptotic cells

Cells treated and untreated (control) with
the plant preparations of known concentrations
were collected at various time points, centrifuged
at 1500 rpm for 5 min and were resuspended in
70 % ethanol. Samples were stored at 4°C. Before
analysis the stored samples were washed with PBS
by centrifugation and the pellet was resuspended
in 0.5 ml of hypotonic fluorochrome solution of
propidium iodide (PI) (PI — 50 pug/ml, sodium
citrate — 0.1% (w/v), Triton X-100 — 0.1% (w/v),
in sdH,0). Samples were incubated overnight at
4°C in the dark and analyzed with flow cytometer
Beckman Coulter Epics XL (“Beckman”, USA).
Log-FL2, SS and FS values were recorded and
analyzed with Flowing Software version 2.5.1
(Turku Centre for Biotechnology, University of
Turku, Finland). The cell fraction with low values
of DNA fluorescence and positioned on the left
of cell cycle peaks was considered as apoptotic
[17-18].
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Statistical analysis

All tests were performed at least in three
replicas. Statistical data processing was carried out
with the appropriate statistical methods available in
the software Microsoft Excel 2010. The differences
between mean values were evaluated according
to t-test at p<0.05 [19,20]. Means, medians and
coefficient of variation values for statistical analysis
of the results obtained with flow cytometry was got
with Flowing Software version 2.5.1 (Turku Centre
for Biotechnology, University of Turku, Finland).

Results

Cytotoxicity of plant preparations to lympho-
blastoid cells

Evaluation of plant preparations by their toxicity
to suspensions of Raji and B95-8 lymphoblastoid
cells showed that compounds decreased cell
viability and thus were toxic. Considering that
cell viability is the most important indicator of an
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effectiveness of any drug we used two different
viability tests in the current study. CC,  values,
which is the concentration of drug at which a
50% inhibition of cell viability in the population
is achieved [16], of proteflazid were 29 pg/ml and
36 pg/ml, determined respectively by TBS-method
and MTT-assay in Raji cells (Fig. 1A). However,
there was no difference between CC,; values of
proteflazid determined by both these methods in
B95-8 cells, and the common value was 25 pug/ml
(Fig. 1B).

Neoflazid was found to be more toxic for
cells in comparison to proteflazid. Analysis of
cell viability by TBS and MTT-assay showed
that the lowest studied concentration of neoflazid
(6.75 pg/ml) caused death of more than half of cells
in the population (71 % and 50 %, respectively),
while a 100% cell death was observed at
concentration of 100 pg/ml of the same drug,
determined by TBS method.

Cell viability level, %
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Fi g. 1. Cytotoxic effect of the plant preparation proteflazid on the cultures of Raji (A) and B95-8
(B) cells

The CC,, of neoflazid was equal to 8 pg/ml
in Raji cells (Fig. 2A). However neoflazid was
less toxic in B95-8 cells and corresponding CC,
values were 28 pug/ml and 24 pg/ml, determined by
TBS and MTT-assay, respectively (Fig. 2B). Thus,
neoflazid and proteflazid possess almost the same
toxicity against B95-8 cells.

Cytotoxicity of plant preparations to epithelial
cells

Both compounds (proteflazid and neoflazid)
showed less toxicity to monolayers of CHO and
MDBK epithelial cells. However, proteflazid was
least toxic than neoflazid (Table 1).
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Thus, proteflazid was less toxic against lym-
phoblastoid and epithelial cells in comparison to
neoflazid. However, both compounds showed low
toxicity to epithelial cells.

Antiviral activity of plant preparations in vitro

Both plant preparations proteflazid and
neoflazyd showed high antiviral activity during
acute EBV infection in Raji cells (Fig. 3).

Even at lowest concentration proteflazid and
neoflazid (0.01 pg/ml), the portion of viral DNA
decreased by 40 % and 30 % under the action of
proteflazid and neoflazid, respectively. The EC,,
value for proteflazid was 0.02 pg/ml and for
neoflazid it was 0.083 pg/ml.
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Table 1

Cytotoxicity of proteflazid and neoflazid in CC,, (in pg/ml) to monolayers of CHO
and MDB epithelial cell cultures K

Plant preparation Cell culture
Prep CHO MDBK
proteflazid 9642 13144
neoflazid 7443 102+2
A B
100
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Fig.3. AntiEBYV action of proteflazid (A) and neoflazid (B): inhibition of viral DNA accumulation
in EBV-infected Raji and B95-8 cells

Same time, both preparations were ineffective
and could not decrease the replication of viral
DNA during chronic EBV infection, at which there
was not marked any significant influence of the
preparations.

Selectivity indexes

The potential of any compound to be used in
medicine is assessed according to their selectivity
indexes (SI), which is the ratio of CC, to EC, and,
thus, is a “distance” between the concentration,
at which the drug is affective as an antiviral,
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and the concentration, at which the drug is
ineffective because of its high cytotoxicity [16].
More prospective compounds should have longer
distances (higher SI). All new compounds should
be compared with a reference drug like acyclo-
vir.

In our study, proteflazid showed the highest
antiviral activity against EBV acute infection and
although it was much more cytotoxic in comparison
to acyclovir, nevertheless, it SI was 1800 that is
higher than SI of acyclovir — 23 (Table 2).
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Table 2

Antiviral activity of the compounds obtained in vitro in Raji and B95-8 cell cultures

Compound Raji cells B95-8 cells

CC,, pg/ml | EC_, pg/ml CC,, pg/ml | EC_, pg/ml SI
proteflazid 36+2 0.02+0.001 1800+2 2543 >10 <2.5
neoflazid 8+1 0.083+0.001 96+2 24+2 >10 <2.4
acyclovir 5000+54 220415 2342 3337+13 > 500 <6.6

The SI of neoflazid was higher than that of
acyclovir, but too low in comparison to proteflazid.
Both plant preparations and acyclovir as well were
ineffective to treat chronic EBV infection.

Induction of apoptosis in lymphoblastoid cell
cultures

Plant preparation proteflazid showed the highest
potency to be used in medicine. But it demonstrated
the relatively high toxicity for lymphoblastoid Raji
and B95-8 cells. The corresponding CC,; values
were 36 pg/ml and 25 pg/ml. Its higher toxicity

30 pg/ml control

3h N2h “48h

for B95-8 cells, in which a lytic EBV reproduction
occurs, may indicate that proteflazid is able to
induce apoptosis, which, as known, is connected to
lytic EBV proteins production [3—4].

Raji cells, treated with proteflazid at concen-
tration of 5 pg/ml, showed a bit higher than 20 %
level of apoptosis after 24 h and 48 h that was
significantly by 5-7 % higher than in control
cells where the average apoptosis level was 15 %
(Fig. 4 A).
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Fi g. 4. Apoptosis-inducing action of proteflazid in latent EBV-infected Raji cells (A) and
B95-8 cells (B)

Proteflazid at concentration of 30 pg/ml in-
creased the percentage of apoptotic cells to 60 %
after 24 h and 71 % after 48 h. This data almost
coincides with the cytotoxicity studies, in which
18 % of dead cells in the population was detected at
low concentration and over 50 % of dead cells were
observed at higher concentrations of proteflazid.
This indicates that apoptosis is the main way of cell
death in Raji cells treated with proteflazid.

B95-8 cells treated with proteflazid at con-
centration of 5 pg/ml showed a 30 % level of
apoptosis after 48 h (Fig. 4B). This result was
in agreement with the MTT-assay values, by
which 44 % decrease of population viability was
detected. Nevertheless, the higher concentration
of proteflazid (30 pg/ml) increased the level of
apoptosis to 50 % and 70 % after 24 h and 48 h,
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respectively. Thus, we can assume that proteflazid
induces apoptotic cell death of B95-8 and Raji
cells.

Discussion

Plant preparations proteflazid and neoflazid
both are recommended for use in medical practice
as a comprehensive preparations with direct antivi-
ral action (they can inhibit activity of virus specific
enzymes — thymidine kinase and DNA polymerase)
and immunocorrective action (they can induce
interferon synthesis in cells modified with virus)
[10-11, 21, 22].

In the current work we showed that prote-
flazid and neoflazid are more toxic towards
lymphoblastoid cells (Raji and B95-8) rather
than epithelial cells (MDBK and CHO), towards
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which they showed almost 3 times lower toxicity.
This toxicity may originate of the nature of
these preparations: they are the plant extracts
and thus contain a mixture of biologically active
components, which may exhibit cytotoxic effects.

Proteflazid and neoflazyd showed high antiviral
activity against EBV lytic infection in Raji cells
(SI were 1800 and 96, respectively). In case of
B95-8 cells, antiviral effect was minimal. The
different sensitivity of Raji cells in comparison
to B95-8 cells may be due to the mechanisms of
homeostasis, repair and detoxification, which are
more active just in virus-producing B95-8 cells, in
which a chronic production of virus occur that is
require permanent work of mechanisms involved
in leveling of cytolytic action of virus. One of the
mechanisms of antiviral action of these compounds
is the induction of endogenous interferon,
however, this feature was not realized in B95-
8 cells considering that there were not observed
an inhibition of viral DNA expression. This may
be due to a low level of induction of interferon
synthesis or due to neutralization of interferon
by viral mechanisms [23-25]. It was shown that
during lytic EBV infection a negligibly low level of
interferon synthesis took place [26, 27]. However,
the ability of these compounds to inhibit the
replication of EBV in Raji cells may indicate the
presence of other mechanisms of antiviral action
that does not relate to the induction of interferon.

Induction of cell death limits viral production
and reduces or eliminates viral progeny, but many
viruses, including EBV, can blockade apoptosis of
infected cells. For this purpose, the viral genome
encodes specific proteins, most of which focused
on one of the key regulatory elements that lead to
apoptosis. Proteflazid was found be able to induce
apoptosis during the lytic and latent EBV infections
at cytotoxic concentrations of the compounds.
Previously, it was studied an ability of proteflazid
to increase the cytotoxicity of anticancer drug
“Etoposide” in cell culture MT-4 [10], but there
were not registered any apoptotic effect. Ability
of proteflazid to induce apoptosis in cell cultures
Raji and B95-8 may be connected to their EBV-
positivity: it is likely that the mechanism of
apoptosis induction by proteflazid is associated
with its direct action on latent or lytic EBV-proteins
and as a result the process of apoptosis is switched
on.

Thus, both plant preparations proteflazid and
neoflazid possess high antiviral activity under acute
EBYV infection. Proteflazid, in addition, may induce
apoptosis in EBV-positive lymphoblastoid cells.
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AHTHUBIPYCHA AKTUBHICTb
EKCTPAKTIB 3 TUKHUX TPAB
MMPOTH BIPYCY ENNIIITEMHA-BAPP
TA IHAYKIIA AITIOIITO3Y Y BIPYC
ENIITENHA-BAPP-IO3UTUBHUX
JIM®OBJACTOITHUX KJITUHAX

A.B. I'onosanw, K.C. Haymenxo, @.B. Myunux,
I'B. bapanoesa, JL.b. 3enena, C./l. 3azopoons

ITnemumym mikpooionoeii i 8ipyconoeii
im. JI.K. 3abonomnoco HAH Ykpainu,
8y1. Axademika 3abonomuoeo, 154,
Kuis, 03143, YVkpaina

Pesrome

Bipyc Enmreiina-bapp (BEB) BimHOCHTBCS 10
POIMHU TepIECBIPYCIB JIOAMHMU, IO 1H(IKYE MOHAT
90 % nacenenHns. Bipyc Bukimkae roctpy iH(EKIi0
(iHdexuiifHnit MOHOHYKIICO03) 1 acomifioBaHMi 3 Be-
JIMKOIO KUTBKICTIO JMiM(onpomidepaTHBHUX Ta ayTo-
IMYHHHUX 3aXBOpIOBaHb. [1oMIyK JTiKapCchKHUX 3acO0iB,
sIKi O 1HTIOYyBaJIM PENPOIYKIIIIO BIpYCY, & TAKOXK MO-
11 © CTUMYITIOBATH €JIIMIHALIIO Y XJIMHHUX KIIITHH €
BaXXJINBUM TUTAHHSAM JJIS1 JTIKyBaHHsI Bipyc-acouiiio-
BaHUX MyxJuH. MeTa. JlocHiiuTH aHTUBIPYCHY [0
Ta aroNTOTUYHY aKTUBHICTh POCIIMHHUX TperapariB
npoteduiasiny Ta Heoduiasily Ha MOJENl JaTeHTHOI,
roctpoi ta mituaHoi BEB-iHdekii B mimdpodnacToin-
Hux kinituHax Raji ra B95-8. Metomu. JlocnimpkeHHs
Oyiu mipoBe/ieH] B iM(pOOIaCTOITHUX JHISX KIITHH
Raji Ta B95-8, sxi mponykyiots BEB (B95-8) abo
HE MPOAYyKYIoTh Horo (kimituam Raji). Jocmimkysa-
Hi pEYOBHHU: POCIIMHHI Tpenaparu nporediasig ta
Heo(mazif. Sk pedepeHc mpemapar BUKOPUCTOBYBAIN
AIMKIIOTYaHO3MH. L [UTOTOKCHYHY M0 BUSIBIISUIA Me-
Toj0M (papOyBaHHS KIIITUH OApPBHUKOM TPHUIIAHOBHM
cuHiM Ta MTT-ananizoM. AHTUBIpYCHY aKTUBHICTh
BH3HAUYaJU MOJIMEPa3HOI0 JIAHIIOTOBOIO PEaKIIiero
B peaJbHOMY 4aci. J[eTeKIlit0 arnonTOTHIHNX KIITHH
TIPOBOIMIIA METOJIOM IIPOTOYHOI IUTOPIFOOPUMETPII.
Pe3ynbTaTn. B pesynbrari mpoBeeHUX AOCIIIKCHD
BUSIBUIIH, 110 Heo(dma3zig OyB TOKCHYHIIIKUM 3a MPo-
Tednaszig B kIiTHHAX Raji: mMOKa3HUKHM TUTOTOKCHY-
noi konuentpauii (CC, ) cTranoBunu 8 MKr/mi Ta
36 Mkr/mut BianoBigHo. B knituHax B95-8 nutoTok-
CUYHICTh ITUX MpenapariB Oyjia Maike OJJHAKOBOIO —
1X IOKa3HUKH CC50 craHoBmi 25 Mkr/mi. Obuasa
mpernapary MposSBUIM BHCOKY aHTUBIPYCHY aKTHB-
HicTb npotu Jitnynoi BEB-indekuii B kmituHax Raji.
Edextuena xonuentpanis (EC,)) cranosuna 0,02 i
0,083 mkr/mi i nporteduiasiza ta Heodasina Biz-
MOBITHO, TXHI 1HJEKCH ceeKTHBHOCTI (SI) ckianu
1800 1 96. Onnak npenaparu He Oynu e(peKTUBHUMHU
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B KiiTHHaX B95-8: HaBiTh 3a KOHIIEHTpAIlil 10 MKI/MIT
1HTi0yBaHHS BipyCHOI peIutikamii CTaHOBMJIO TLIBKU
10-19 %. Ha moxeni narentHoi Ta gituunoi BEB-
ekl yepes 48 ron iHkyOarii 3 nmporedasizom B
MUTOTOKCHYHIN KOHIIeHTpaIlil (30 MKr/Mi1) HaMu OyJ10
BUSIBIICHA 3/IaTHICTH IpENapaTy iHAYKYBaTH aronTo-
TUYHY 3aru0enb KIiTHHHOI nomyasuii 1o 70 %. [pu
BHUKOPHUCTAHHI Mpernapary B HeTOKCUYHIN KOHIIEHTpa-
wii (5 MKr/mi) BiJICOTOK allONTOTUYHHUX KIIITHH HE
nepesuirysas 30 %. O6rosopennsi. PocnunHi mpe-
napart npoteduasi Ta HeodiasiJi peKOMEHTYEThCS
BUKOPHCTOBYBATH B MEIUYHIHN MPAKTHIII SIK KOMITJICK-
CHI IpenapaTy 3 NpsSMOI0 IPOTUBIPYCHOIO Ta IMyHO-
KOpEKIINHHO0 fi€r0. Y cBOIM poOOTI MU mMOKazany,
o npotedasig Ta Heoduasia € O1IbIl TOKCUYHH-
MH IIIOJI0 Bipyc-acoliioBaHuX iiM(poOIacTOiTHIX
kimitiH (Raji Ta B95-8), ane He uist emiTenianbHUX
kiituH. [Iporedimasin i Heodasia BUABISIIA BUCOKY
MIPOTUBIPYCHY aKTHBHICTb B yMoBax JiTHuHOI BEB-
iH¢exuii B xmituHax Raji (SI 6ymu 1800 1 96 Bin-
nmoBifHO). Y Bunaaky kmituH B95-8 antusipycHmii
edext OyB MiHIMATBHUM. Pi3HHI y 4yTIHBOCTI MK
kimitnHaMu Raji Ta B95-8 Moxke OyTu 0OymoBIiIeHa
MeXaHi3MaMH TOMEOCTa3y, BiTHOBICHHS Ta AETOKCH-
Kallii, Ki aKTHBHIIII came B KiiTHHaX B95-8, B sikux
BiZI0OyBa€eThCs XPOHIYHA IPOIYKIiS BipyCy, TOOTO Bif-
OyBaeThCs MOCTiMHA poOOTa MEXaHi3MiB, 10 OepyTh
Y4acTh y HIBEIFOBaHHI UTONITHYHOT il Bipycy. On-
HUM 3 MeXaHI3MIiB MPOTHUBIPYCHOI Ail JIOCITIIKSHUX
CHOJIYK € THIYKI[isl eHJ0TeHHOT0 iHTep(epony, mporte
us zis He Oyna peasnizoBaHa B kiituHax B95-8, Bpa-
XOBYIOUH, 1[0 HE CIIOCTEPIragocs MPUTrHIYeHHS eKC-
npecii Bipycuoi JIHK. Ile moxe OyTtu moB’s3aHo 3
HU3BKHM PIBHEM IHIYKIIII cuHTe3y iHTepdepoHy abo
4yepes HerTpaizalliro iHTepepoHy BipyCHUMH MeXa-
HizMamu. byso nokasano, 1o mij gac Jituanoi BEB-
iH(exii BigOyBaBcs HE3HAUHO HU3bKHM PiBEHb CHH-
Te3y iHnTepdepony. OHaK 3AaTHICTh JOCIHIIKEHUX
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Elsevier Acad. Press; 2012. p. 111-123.

2. Lu Ch-Ch, Chen M-R. Lytic replication of Ep-
stein-Barr virus. Future Virol. 2006; 1(4):435—
46.

3.  Kutok JL, Wang F. Spectrum of Epstein-Barr vi-
rus-Associated Diseases. Annu Rev Mech Dis.
2006; 4(1):375-404.
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npemnapariB iHridyBaru permikanito BEb B knitnnax
Raji Moxe CBITUUTH NMPO HASIBHICTh 1HIIUX MEXaHi3-
MiB MPOTHUBIPYCHOI [ii, III0 HE CTOCYEThCA 1HAYKIIiT
inTepdepony. Inaykmis 3arubemni KIITHH 0OMeEXye
BHPOOJICHHS BipyCy 1 3MEHIIIye a00 yCcyBa€ BipycHe
MMOTOMCTBO, TIPOTE 0araro BipyciB, BKIIFOYAKOUH BipyC
Enmreiina-bapp, MoxXyTh OJ0KyBaTH arornTo3 y 3a-
paKeHUX KIITHHAX. 3 II€I0 METOIO BIpyCHUI T€HOM
KoAy€e crierdivni OUTKH, OUIBIIICTD 3 AKHX 30CEepe-
JKeHa Ha OHOMY 3 KITIOUOBUX PETYIATOPHUX €JIEMEH-
TiB, IO MPU3BOIUTH 10 amomnTo3y. byno BusBieHO,
o nmpoteduiaszifi y MUTOTOKCUYHUX KOHIEHTPAIISIX
MOYKE€ BUKIIMKATH arloNTo3 IiJ] Yac JITHYHOI Ta MpH-
xoBaHoi BEB-in¢exuii. Panime Oyna BusiBIeHa 34aT-
HICTBh MpoTednasigy MmiJBHUITYBaTH UTOTOKCHYHICTD
MIPOTUITYXJIMHHOTO TIpenapary «Eromnosumy y kimiTna-
Hil KyaeTypi MT-4 [10], aite He Oyno 3adikcoBaHO
JKOJHOTO amoNTOTHYHOTO e(peKTy. 3AaTHICTh IPO-
Teasiny iHAYKyBaTH arnonTo3 B KyJAbTypax KIITHH
Raji ra B95-8 moxe OyTtu moB’si3aHa 3 ixHbot0 BEB-
MO3UTHUBHICTIO. L{iTkoM HMOBIpHO, 1110 MEXaHI3M iH-
IOyKIii armonTo3y npoTtedasiioM Mo’ si3aHui 3 HOro
MIPSIMOIO JII€F0 Ha MpuxoBaHi ado nituani BEB-0ikn
1, SIK pe3yJabTaT, BMUKAEThCS MpPOIeC amonTo3y. Ta-
KUM YMHOM, POCJIHMHHI Ipenaparu, K nporeduiasi,
Tax 1 Heo(1asiz, MalOTh BUCOKY IPOTHBIPYCHY aKTHB-
HICTH TpH rocTpiit iHdekuii, mo nepenaerscst BED.
Kpim Toro, mpoTedmnaszig Moxe BUKIUKATH allONTO3
y BEB-nio3uTuBHHX JIM(POOIACTOIMHAX KIITHHAX.
BucnoBku. B pe3ynbraTi mpoBeIeHUX I0CTIIKCHD
OyJ10 Mmoka3aHo, mio mporteduasig Ta Heoduasig Ma-
I0Th BHCOKY @HTUBIPYCHY aKTHBHICTb IPOTHU FOCTPOT
BEB-indexkuii. [Iporednaszia Takox iHIYKY€e 1030-
3aleXHy anonToTuuHy 3arutdens BEb-no3utnBHIX
TiMPOOTACTOTTHAX KITITHH.
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