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The mechenism of N-methyl-izatin-thiocarbazone (methisazone, MelBT) antiviral
activity has been studied on AdI-infected HEp2 and HelLa cells. MeIBT did not induce
interferan and did not directly inhibit viral and cell franslation. The adenoviral infection
was not affected by recombinant human interferon e (rIFN ). Mel BT showed antiviral
effect in Ad I-infected HEp2 or HeLa cells when rTFN had added fo HeLa cells or in the
period of interferon induction during virus infection (in HEp2 cells). In the presence of
this compound, the ElA transcription was untchanged in infected cells as compared to
unttreated control, while early transcription was decreased, the beginning of viral
replication being retfarded. Futhermuore, the VAI RNA synthesis was also grearly
suppressed. These effects were independent on interferon freatment and disappeared
whet MelBT had been added during the late phase of virus growth cycle. Actually, Mef BT
can induce the delay of VAI RN A transcription promoting interferon antiviral effect.

Iniroduction. Methisazone (N-methyl-isatin-f-thiosemicarbazonc, N-MeIBT,
MelBT) is a known antiviral drug studied earlier [1]. Izatizon is an original
liquid form of MeIBT [2]. Both izatizon and MelIBT possess a large spectrum
of antiviral action, but izatizon is more effective (20-100 times higher than
MeiBT) and demonstrates no toxic effects in therapeutical doses, lzatizon has
been shown as an antiviral agent against poxviruscs, herpesviruses,
enteroviruses, influenza viruses A and B, cic. After optimal schemes of drug
application, 100 9% «curability was reported. So, the antiviral action of both
MecIBT and izatizon in vifro is identical [21].

The methisazone directed mechanism of cell defence is not known. Earlier
published data demonstrate that MeIBT reduces the late post-replicative protein
synthesis in virus-infected cells [3—61]. In the presence of this compound, a
disruption of polysomes in vaccinia virus-infected cells has been also observed
[7]. However, MeIBT induced no effect on in vifro translation [8 ]. It inhibited
different DNA- and RNA-viruses [9]. The antiviral effcct has been observed
by treating the adenovirus-infected cells with MeIBT during the early phase of
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infection {10]. MeIBT also showed a slight suppressive action on RNA-
synthesis [8]. Early studies have not detected the target of methisazone action
in virus-infected cells. The activity of MelBT against vaccinia virus was
disappeared when cell transcription had ‘been blocked by actinomycin D [4].
So, MelBT cannot provide antiviral action without cell transcription. Moreover,
whereas the existence of MeIBT-dependent .and MelBT -resistant mutants of
vaccinia virus has been also reported {1117, it is likely some viral gene/protein
are methisazone targets, the latter being cooperated with a cellular gene (or
genes).

Here we demonstrate that MeIBT is capable to reduce a viral defence
against interferon antiviral action. Since MeIBT does not inhibit the adenoviral
infection withont interferon, interferon is a cellular compound necessary for
methisazone directed cell defence mechanism.

Materials and Methods.MeIBT was synthesized as described previously
{see |2]). To test iils action, the compound was dissolved in dimethyl sulfoxide
{or in mixture DMSO:PEG400, 1:3, v/v ), stock concentration being 10—100
mM; it was added to culture medium after virus absorption ai differcnt final
concentrations (0.001—50 mM). The final concentration of each solvent was not
higher than 0.5 %. No toxic effects of solvents were observed up to 2 %
concentration.

C el ! s (Hela and HEp2) were grown in the minimal essential Eagle
medium supplemented with 10 % fetal calf serum, 1.2 mM glutamine and 0.2
% sodium bicarbonate, and a mixture of penicillin:streptomycin (up to 100
units/mi:40 mg/D. The cells were infected with human adenoviruses — Ad H1
3H10 (Adly and Ad H2 (Ad2) with a moiety of infection § PFU per cell. After
incubation at 37 °C, the Ad-infected cetls were microscopically tested, washed
by PRS, frozen at -70 °C and kept until futher studies.

Interferon enzyme immunoassay Polychlorvynil
plates (Titerick Immuno Assay-Plate, «Flow Laboratorys) were used. Polyclonal
anti-IFN antibodies were obtained from Research Institute of Hyperpure
Biopreparations (St. Petersburg, Russian Federation). They were dissolved
(5 mg/ml) and absorbed on the plates in 0.1 M sodium carbonate-bicarbonate
buffer, pH 9.6, during 24 h at 45 °C. Free binding sites were blocked by
0.1 % bovine serum albumin (BSA) in the same buffer( 1 h, 37 °C). Standard
IFN «; (N. F. Gamaleya Epidemioclogy and Immunology Institute, Moscow) and
lested probes were added in the PBST-BSA-0.1 buffer (solution containing
0.01 M K-phosphate, 0.153 M NaCl, 1 mM MgCl,, and 0.05 % Tween 20,
0.1 % BSA, pH 7.0, 100 ml, 1 h, 37 °C). Then the conjugate (ai the dilution
1:400, 100 mD was added, the probes being incubated 1 h at 37 °C. Finally,
the fluorogenic substrate ( 0.01 % water solution of 4-methylumbellipheryl-8-
D-galactoside, 100 ml) was added, and after 2 h (37 °(C) the reaction was
stopped by adding 0.1 M NaOH-glycine buffer, pH 10.3 (100 ml. The
fluorescence of probes was measured using Hitachi-850 spectrofluorometer
{exitation 360 nm, emission 450 nm). After each step of incubation, microplates
were washed 3 times by PBST buffer at room temperature. The conjugate of
anti-IFN «, monoclonal antibodics with §-galactosidase was obtained according
to protocol of Boehringer Mannheim Biochemica Co.

The viral protein immuno ass ay The antiserum against
Ad6 was oblained by intramuscular immunization of rabbits. The purification
of the hexon Adl was provided by hydrophobic and ion exchange
chromatography on the columns with buthyl-toyopearl {(«Toyosoda») and
DEAE-Trisacryl («Pharmacia»). The purified hexon Adl was used for the
performance of calibration curve.

The sandwich ELISA modification in polystyrol plates («Linbros) was used.
Monoclonal antibodies against hexon Adl were dissolved (10 mg/ml) and
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absorbed on the plates as earlier (see upper). Then the plates were washed 3
times by PBST buffer and incubated in PBS (with 1T % BSA) (30 min, 37 °C).
The cell lysates ¢1:10, 100 mi) in PBST buffer were added (1 h, 37 °C), the
rabbit serum against Ad H6 (100 ml) was added and incubated (1 h, 37 °C).
After washing, the HRP-conjugated goat antibodies against rabbit IgG (N. F.
Gamaleya Epidemiology and Immunology Institute, Moscow) were diluled
{1:100) and added (100 ml) ioo. After incubation during ! h at 37 °C HPR
activity was determined by adding of hydrogen peroxide (up to 0.015 %) and
o-phenylendiamine (up to 0.4 mg/ml) in 0.1 M phosphate-citrate buffer, pH
3.0. The reaction was stopped by adding of 4 N H,S50, (50 ml). The optical
densities of probes are measured at 490 nm using Dynatech MR700 photometer.

DNA cloning DNA Ad2 was extracted according to [12]. Ad2
DBP-coniaining fragment (at 23767 to 24103/Sau3A sites/) was excised from
pAdR4.3 plasmid constructed by cloning of EcoRl B-fragment (nt 21338 to
25633) from total Ad2Z DNA in the EcoRI1 sitc of plasmid pUC19. Then the
336 bp DBP-fragment was cloned in the BamHI site of pUC19 (pDBPO.3).

To clonc VAI RNA gene, the HindIIl B-fragment (nt 6231 to 11555) Ad2
DNA was excised and cloned in the Hind!l site of pUC19 (pAdHS5.3), On the
second stage, the Alul 548 bp fragment was exiracted and cloned in the Smal
site of pUC19 (pVAL548). On the third stage, the plasmid pV A224 was obtained
(nt 10255 /Alul site/ 1o 10479 /Xbal site/) by removing Xbal-fragment from
DV AIS48,

To test ElA transcription, the synthetic oligonucleotide probe was
synthesized (nt 831 to 853 of Ad2).

Hybridization procedures. RNA preparations from infected
cells were extracted as described [13]. VAI RNA was purified according to
O Malley et al. {14]. The DNA probes were labelled by nick-translation
Promega kit with «-**P-dCTP 10 a specific radioactivity of (1—35)-10° cpm/mg
of DNA. Electrophoresis of the denatured RNA samples in 2 %, agarose gels
containing 2 % formaldchyde, blot-transfer to Hybond N membranc, DNA-
DNA and DNA-RNA hybridization to the **P-labelled DNA probes were
performed as described previously [15]. Filters were dissecled and radioactivity
of hybridized probes was detected according to Cerencov program.

Results. The cytotoxicity of MeIBT was usually observed with drug
concentration above 40 mM. The lower concentrations were inhibiting for the
viral protein synthesis in a dose-dependent manner as expecied from earlier
results [10]. The sensitivity of Adl to MelBT in vitro action was determined
by immunoassay method. Qur data concerning drugs have been shown no
differences between MelBT and izatizon in vifro action, The decreasing of viral
hexon synthesis was observed in MelBT-treated Adl-infected HEp2 cells (Fig.
1, @). The recombinant human interferon «, (rIFN} did not damage hexon

Fig. 1. The level of hexon synthesis in
Adi-infected HEp2 cells (@) and Hela cells
(b during virus growth cycle. MeIBT (2.5
mM) and rIFN (1000 U/mi) were
supplemented to the culture medivm at 1 h
p. i. Hexon assay were performed in the
extracts of infected cells (10° cells in each
variant) frozen at —70 “C. Values represent
/ / the mean of 3 determinations. J — Centrob;
g OFE N VI 2 — MelBT; 3 — MelBT + rIFN; 4 — rIFN

Hexan synthesis, ngl 10 E et
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synthesis, however MelBT antiviral effect increased in ihe presence of rlFN.
On the other hand, the level of hexon accumulation did not decrease in
MelBT-treated Adi-infected Hela cclls as compared to unireaied culture
(Fig.1, . The rIFN did not also inhibit the adenoviral infection in Hela cells.
However, in the presence of both MelBT and rIFN, the antiviral cffect appeared
again (Fig. 1, b . Hexon accumulation in adenovirus-infected cells was sharply
inhibited when the addition of MelBT(+ rIFN) is deiayed until 8 h post
infection (p. i.). Increasing amounts of viral hexon appeared when addition of
the drug is delayed beyond this time (not shown). Since adenoviruses are not
sensitive to interferon antiviral effects, it is likely the antiviral activity of MeIBT
is due to activation of both early viral functions and interferon expression.

In the absence of MelBT, Adl stimulated interferon expression in HEp2
cells beginning from the 2nd h p. i. (Fig. 2, @). The maximum of interferon
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Fig. 2. The expression of interferon «y in Adl-infected HEp2 ceils. MelBT (2.5 mM) was
supplemented 1o the culture medium at st h post infection; @ — DNA-RNA dot-hybridization of 1otal
RNA of Adl-infected cells (105 cells in cach variant) was performed with nick-translated probe
pIF226; b — interferon @, was determined in culture media by immunofluorescence assay during virus
growth cycle (/ — HEp2, comtrol; 2 — HEp2, MeIBT; 3 — Hela, MelBT). Values represent the
mean of 3 determinations

synthesis was observed at the Sth h. Later the level of interfcron increased, and
the second maximum of interferon appeared at the 20-21th h p. i. Affer 40 h,
the third maximum was also revealed. Existence of more than one maximum of
interferon induction shows the possibility of virus reinfection beyond each virus
growth cycle (16—18 h in our experiments). The infective process developed
completely on the third day. Almost all the cells were infected and aggregated.
On the contrary, Ad! induced tenfold lower interferon titer in Hela cells as
compared to HEp2 ones (Fig. 2, 5. The same results have been also obtained
with Hela S3 cells and Vero cells (data not shown). The drop of interferon
expression correlates to the absence of MelBT antiviral action in vires-infected
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Cyrotoxicity and antiadenoviral activity of drugs

Prugs Cells ECSO*, mM Dgy*t oM II)SUIE(‘SO
MelBT HEp2 0.7 47.0 67
MelBT+rIFN, 500 U/m! HEp2 0.4 45.0 112
MeIBT+rIFN, 1000 U/ml HEp2 0.15 45.5 303
MeIBT+rIFN, 2000 U/m¢ HEp2 0.1 47.5 475
Izatizon HEp2 0.8 48.0 60
1zatizon+rIFN, 1000 U/ml HEp2 0.13 47.0 361
MelBT Hela NAY*+* 47.5 —
MelBT+rIFN, 1000 U/mi Hela 0.2 46.0 230
1zatizon Hela NA 50.0 —
1zatizon+riFN, 1000 U/ml Hela 0.2 47.0 235
*ECsy — concentration providing 50 9% inhibition of v?rus vield at the 24th h p. i.; **¥IDg —

concentration providing S0 % inhibition of ccll viability {measured¢ by NTT-1est}; ***NA — not
affected.

Hela ceils, and virus hexon synthesis was greatly reduced by simultaneously
adding of rIFN and MelBT (sec Fig. 1, 6 and table).

MelIBT influcnced on the induction of interferon in Adl-infected HEp2 cells
(Fig. 2). The interferon expression being low until &h h p. i. increased sharply
after 8—9 h p. i. and became further depressed after 12—14 h p. i, Another
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Fig. 3. MeiBT retards early transcription (@)} and viral replication ¢5) in Adi-infectcd cells. The
extracts of Adl-infected MeIBT (2.5 mM)-treated and untreated HEp2 cells (106 cells in each
variant) were hybridized with nick translated DNA Ad2. The radioactivity of dissected filiers was
measured according to Cerencov program. I — Conirol; 2 — MeIBT
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maxima of interferon synthesis were slight. The appearence of virus cylopathic
effect was delayed. Since MeIBT (as well as izatizon) does not induce any type
of interferon in vitro and in vivo [2], and possesses no direct action on
translation [8] we conclede that this compound might act on the early viral
transcription resulting to be the modification of interferon expression in
virus-infected cells.

The possible mechanism of MeIBT action makes predictions retarding the
beginning ng of early viral transcription. Accordingly, we measured amounts of
total viral RNA and viral DNA in extracts of with and without MelBT-treaicd
infected or uninfected cells (Hel.a and HEp2) by dot-hybridization method. In
conirol cells no hybridization signal has been detected. After infection the
amounts of viral RNA greatly increased especially from the beginning of the
late phase of virus growth cycle (Fig. 3, a@). After MelBT treatmeni the
accumulation of early viral RNA was 7—10 fold reduced (Fig. 3, @) as compared
to untreated Adl-infected cells up to the 8th h p. i., and increased beyond this
time. As found previously on the model of vaccinia virus-infected cells [8 ], the
50 per cent inhibition of transcription has been also observed during the late
phase of virus growth in MelBT-treated culture. Moreover, the time of half-life
of RNA transcripts was identical in MelBT-ireated and untreated cells [8]. The
delay of viral transcription appeared if MelBT had becn added until 8 h p. i.
and disappeared when MelBT had been added Iater.

Earlier it has bcen shown that MelIBT does not inhibit vaccinia virus
replication [5]. The equal amounts of adenoviral DNA were observed in
MelBT-treated cells and in untreated ones only on the late infection phase
(18 h p. i.). However, the analysis of Adl DNA accumulation during the virus
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Fig 4. The accumulation of DBP- (g}, E1A- (6}, and VAI RNA- (¢) transcripts during virus growth
cycle in Adl-infected HEp2 celts. The cxtracts of Adl-infected MeIBT (2.5 mM)-treated and
untreated HEp2 cells {10° cells in each variant) were hybridized with nick-translated DNA; a—
DNA-RNA dot probed with pDBP0.3; & — DNA-RNA dot-nybridization with synthetic

oligonucieotide probe (E1A); ¢ — 10 test VAI RNA, the nick-translated probe pVA224 was used; /7 —
Control; 2 — MeIBT

growth cycle has revealed that drug retards the beginning of viral DNA
synthesis in Adl-infected cells as compared to untreated celis (Fig. 3, &). This
effect was obtained when MeIBT has been added until 8th h after infection,
and disappeared when MeIBT has beenr added later. So, MeIBT cannot directly
inhibit viral replication. Since the viral DNA-polymerase mRNA is transcribed
from the early region of adenoviral genome [16], it is Hkely this effect of
compound follows the delayed carly transcription.
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In addition, the same effect of MelBT was shown by tesling DBP-gene
transcription in Adl-infected cells. Hence, the accumulation of DBP-transcripts
was reduced in MelBT-treated cells as compared 1o unireated culturc during
8—10 h p. i. (Fig. 4, 2.

To test whether MeIBT ireatment influenced on the transcription of early
Adt 1A region (E1A), the amounts of E1A RNA were measured in Ad!-infected
cells during virus growth using dot-hybridization with polynucleotide kinase-
phosphorylated oligonucleotide probe. Our experimental data showed no
influence of compound on ElA transcription (Fig. 4, §).

Sincc MelBT depresses early transcription and viral replication in Adi-
infected HEp2, Hela, and HeLa 83 cells with and without interferon, it proves
MeIBT functions to be interferon-independent.

Adenoviruses are relatively resistant to interferon challenge [14]. The loss
of interferon antiviral activity is duc to P1/cIF2 kinase inhibition by viral VAI
RNA. In the presence of intcrferon and small quantities of dsRNA, the kinase
can phosphorylate initiation factor cIF2 inducing polysomes disruption and
blocking translation [14]. Earlier, the VAI RNA synthesis by RNA-polvmerase
IIT has been shown after viral replication beginning [16]. Since the viral
DNA-synthesis was retarded in MelBT-trealed cells, we have proposed VAl
RNA-gene transcription to decrease. To test the level of VAl RNA synthesis,
the dot-hybridization has been used. Our data have been demonstrated VAL
RNA accumulation to be retarded and reduced in MelBT-treated Adl-infected
HEp?2 cells as compared to untreated Adl-infected cells (Fig. 4, ¢). These data
were completely confirmed by Northern analysis of VAI RNA (Fig. 5, @). The
loss of VAI RNA was not observed when the addition of drug has been provided
on the late phase of virns growth cycle (Fig. 3, 5. So, it is evident the antiviral
agent does not directly suppress VAl RNA synthesis and RNA-polymerase 1
activity. The rIFN has also shown no effect on VAL RNA transcription (Fig. 3,
5). Morcover, the drop of VAI RNA transcription was appeared in MelBT-
trcated Adl-infected Hela cells (Fig. 3, ¢} when the adenoviral infection was
MelBT-resistant, and the Adl induced the low titer of interferon.
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Fig. 5. MelBT effect on VAI RNA synihesis. The RNA of Adl-infected celis (10° cells in each variani)
was cxtracted at the 16th h p. i. and run in electrophoresis. VAT RNA analysis was provided by
Northern blot probed with pVA224; a— VAI RNA of Adl-infected HEp?2 cells. 10 ng purified VAl
RNA (ling ) was presented. MelBT (2.5 mM) was added (line 2) or not (line 3) in the culture
medium at the 1st h p. i. The low molecular RNA of Adl-infected HEp2 celis (the 1st h p.i. ) is also
presented (line 4); & — 50 ng of purified VAI RNA was added (line ). VAI RNA of Adl-infected
unireated HEp2 cells (line 2), and VAI RNA of Adl-infected HEp2 cells when MeIBT (2.5 mM) and
fIFN (1000 U/mi) were simultaneously added at the 8th h (line 3) and at the st h (line 4) p. i; ¢
— VAI RNA analysis in Adi-infected Hela cells. 50 ng purified VAL RNA was rua (line 7). McIBT
(2.5 mM) was added (line 2) or not {line 3) at the Ist h p. i
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Discussion. Our experimental data show that the main action of MelBT is
related with the delay of both early adenoviral transcription and adenoviral
replication. Since MelBT does not inhibit the viral prolein synthesis without
interferon and interferon does not inhibit viral infection without the drug, it is
evident that MeIBT can suppress the viral defence against interferon action.
Actually, interferon is the necessary cell compound participating in the MelBT
directed mechanism. How common is such a mechanism restoring interferon
action? According to [141, the virus protection against interfcron is dependent
on VAI RNA which can inhibit interferon activated P1/eIF2 kinase. The virus
defence against interferon action is developed when large amount of VAI RNA
appear during the late phase of virus growth cycle. Since the level of VAI RNA
synthesis is sharply reduced in MelBT-treated Adl-infected cells, a high
concentration of interferon is capable to increase the initiation of factor elF2
phosphorylation balloned by translation blocking. Moreover, the rate of
translation was greatly stimulated in cell-free extracts from MelBT+interferon-
treated Adl-infected cells when the purified elF2 was added (data not showmn).

The mode of McIBT action described here may be appropriate for another
DNA- and RNA-viruses. In addition, we can suggest about the correlation
between the interferon-inducing ability of viruses and the antiviral effect of this
compound. Moreover, some other MeIBT-susceptible viruses [9] posscss an
analogous prolective mechanism against interferon action [17]. Besides,
mcihisazone does not significantly prevent the production of viral antigen by
cells already chronically infected with HIV-1. However, in the presence of
riFN, the compound (nontoxic concentrations) can reduce the yield of infective
virus in this culture by 10—100 fold.

The viral target of MelBT is still unknown. Since the MelBT-resistant
mutants of vaccinia virus has been obtained earlier [11], it is probable the
existence of one virus gene/protein-target of MelBT. Our experiment showed
the delay of early transcription in MelBT-treated AdI-infected cells, but the
franscription of early region Al was notl significantly changed. A protein
encoded in El1A region promotes the rapid onset of viral transcription. This
phosphoprotein predicted from the sequence of its mRNA is to be 289 amino
acids long (289 pp) and required to facilitate early transcription [18 ). Moreover,
it contains a zinc-binding region [191. On the other hand, MelBT is known as
an effective chelating agent [20] which binds preferentially cations Zn”™ and
Cu®. It is tempting to speculate that McIBT might function by suppressing the
289 pp activity.
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B
Apomatnuni riocemikapfason#, ix antuBipycna aig Ta intepdepon. 1. 3moxenusa crifikocTi
aaenosipycy 1-ro 1umry A0 inTepdepoRy B NpUCYTHOCTI METHCAZOHY in vilro

Peziome

Busziaiu mexanizym pearisauii anmusipycnao eexmy N-memun-izamun-miocemMicapbaiony
{ memucasony ) Ha MoGent adenosipycnol (@denogipyc awduh I muny ) ingerxuit in vitro. Hoxasano, wo
Penpodykyis aipycy pesucmenmua 00 pexombinanmnoco inmepdepory cy mo0uHL, d MeMUCEIOH
NpUeHINYE GIDYCHY IRPEKLIO Aume 8 NPUCYMHOCMI iInmepdepony — endo- abo ex30:ennoco.
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Tecmyaanhanm cunmesy aipycuol AHK ma PHK, a maxox excnpecii OKpemux GIpycHitX ceHie memonami
doin- | Hezepn-ziOpuduaauit BCMan0GacHs, o MemucaIon 3aMpuUmYe MPAHCKPUNLIIQ «DAHHIX? 2eHiE
adexoeaipycy. Le npussodums 00 3umpumici novamxy penaikayit 6ipycy i smerwye Koruenmpauic VAL
PHEK. Ockinbiu xinokicmb VAI PIK gusnauge pigens cmilicocmi adenoaipycy 4o inmepgepony, mo,
OUEGUOHO, WO MEMUCAIOH ROCURIOE ALCMPYKMUGHILT aNAUE IHMepepOHY Ha cunmes aipycHux binkia.

0. B. Haykascxutt, 3. H. Heepebeyras, A. A. Yepuomas, T. I1. Boaowiyk, E. /1. Pybawueacicull,
Q. 2. Kumam, M. H. Tepewenxo, JI. H. Hocaw, A. H. Homonanscxuli

ApoMaTHMECKHE THOCEMHMKAPOAIOHLI, WX AHTUEMPYCHOE ACHCTBME M unTepdepon. 1. CHuKeHue
YCTOHUYMBOCTH aAeHOBUpYCca 1-ro Tmna k vHTepdepoHy B NPUCYTCTBYH METMCR3OHA (1 Vitro

Pezrome

Hayuen MEXAHUIM DEQRUIAUUL GHWLUGUDYCHOZO IPdexma N -Memua-u3amu - 6CeMucapbasoHa
{ Memucasona) He modenn adeHosupyCcHGU ( aderosupyc wenosexa I-co muna) undexyuu in vitro.
TTorasano, wmo penpodyKuus GUPYCA PEIUCMERTTHA K DEKOMOUHIHMHOMY LHMEDDEPORY o, HET0aeKa, U
MEFUCAION YSHCRIACH SUPYEHYIO UNGCKIING MOALKC 8 RPUCYMCMoly urmepdepora — 3ndo- uau
sksocennoco. Tectuposanuem cunmeda supycrol JHK uw PHK, o maxxe axcnpeccuu omdeasHupix
BUPYCHUX 2eHOE Memodamu dom- u Hodepru-eubpuludauuu YOmanosneno, Ymo memucason
3adepRUGRE MPAHCKPUNULID «PAHHILXY ZEHOG adenosupyca. Imo npusodum K 3elepxice Hawaia
PeHAUKQUUE BUPYCA U Ymehbwiaem Konyenmpayuw VAI PHK, lTockoabky koaurecmaa VAI PHK
onpedeasiem yposeHs YCMGUMUEOCHIL GOCHOGUDYCA K WHIEPepORY, MO, OHEGUOHO, WD Memucd30n
YCUABACH Q2CMPYKMUGHOE GAUSHUE WHMEDHePONT HU CHHMES UPYCHLLX BENKOS.
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