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Introduction

Aim. Comparative study of the effect of antiviral nucleoside analogues 6-azacytidine (6-azaC),
ribavirin (Rbv) and cyclocytidine (CycloC) on the synthesis of adenoviral (ADV) polypeptides
in cell cultures. Methods. Luminescent microscopy, immunofluorescent assay of hexon anti-
gen, SDS-polyacrylamide gel electrophoresis of 4C-labeled proteins. Results. 6-AzaC and
Rbv are able to block completely the expression of adenoviral genome, switching off the
synthesis of both early and late structural viral polypeptides. Rbv can also inhibit the formation
of immunologically active hexon trimers and intranuclear inclusion bodies of the late type.
The effect of CycloC on the functional activity of adenoviral genome is different: it is able to
completely block the late, but not early function of the viral genome associated with the syn-
thesis of 72K DNA-binding protein. The synthesis of this protein stopped only after the syn-
thesis of the whole spectrum of polypeptides of structural proteins. Conclusion. The peculi-
arities of the effect of nucleoside analogues on the synthesis of adenoviral polypeptides were
established. All studied nucleosides are able to suppress the synthesis; however, the specific
profiles of their biological activity are determined by the structure and concentration of the
compounds.
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Human adenoviruses (ADV) are non-enve- respiratory, gastrointestinal and urogenital
loped DNA-genome viruses with a broad spec- tracts, as well as the surface of the eye. They
trum of pathogenicity. They are able to cause are most dangerous for patients with immuno-
a number of infectious diseases characterized deficiency and for transplant recipients due to
by varying severity of the lesions affecting the the development of generalized adenovirus
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infection, which frequently leads to a lethal
outcome [1]. ADV are able to persist in the
organism in a latent state for a long time and
can be reactivated by various exo- and endog-
enous factors.

Currently there are no approved efficient
therapeutic agents against ADV infections.
Thus, new antiviral agents with potential activ-
ity against ADV are increasing needed. Several
laboratories have determined the anti-ADV
activity of nucleoside analogues ([1] and refer-
ences therein). In particular, ribavirin and ci-
dofovir have been used in the treatment of
ADV infections, yet with variable results.

Previously we have investigated the anti-
adenoviral activity of 6-azacytidine (6-azaC),
a structural analogue of cytidine, and its de-
rivatives. 6-AzaC has strong anti-adenoviral
properties in vitro suppressing the reproduction
of ADV types 1, 2 and 5 in HeLa and Hep-2
cells (ECsq 0.5ng/ml, selectivity index 380)
[2—6]. Its antiviral effect is expressed by in-
hibiting the formation of virus-specific intra-
nuclear DNA-containing inclusion bodies,
suppressed synthesis of viral DNA, hexon
antigen and infectious virus [2, 3]. The appli-
cation of 6-azaC on a model of disseminated
ADV infection in newborn Syrian hamsters
led to a significant decrease of virus titer and

shortening the time of virus clearance in organs
[4, 5].

Then our interest was focused on the syn-
thesis and comparative study of the anti-ade-
noviral activity of the novel and already known
6-azaC structural analogues (various D- and
L-glycosides of 6-azacytosine, its N*-
derivatives, seco- and acyclo-6-azanucleo-
sides) in order to determine the role of various
molecular fragments of nucleosides in their
inhibitory activity [6—8].

The goal of the present research was a com-
parative study of the action of three com-
pounds, 6-azaC, the other cytidine analogue
cyclocytidine (CycloC) and guanosine ana-
logue ribavirin (Rbv), on the synthesis of viral
polypeptides. These nucleoside analogues
demonstrate the anti-adenovirus effect [2—6,
9, 10], but differ in the structure and flexibil-
ity of their molecules. This study could pos-
sibly discover earlier unknown targets of these
antiviral compounds and expand the under-
standing of the molecular mechanisms of their
action.

Materials and Methods

Anti-adenoviral compounds (Fig. 1).
6-Azacytidine (1-B-D-ribofuranosyl-6-azacy-
tosine, 6-azaC) was synthesized by us [6].

2 o) NH
I < fj
0”7 N7 NN N
HO 0 HO o HO—@/
OH OH OH OH OH Fig. 1. Chemical struc-
tures of investigated nu-
6-azaC Rby CycloC cleoside analogues.
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Ribavirin (1-B-D-ribofuranosyl-1,2,4-triazolyl-
3-carboxamide, Rbv) and cyclocytidine (O,,2’-
anhydrocytidine, CycloC) were synthesized in
the Institute of Organic Chemistry of Latvian
Academy of Sciences [10].

Cells and virus. HeLa cells and human ad-
enovirus type 1 (strain Ad71) were obtained
within the frame of collaboration with the
Institute of Microbiology of Sommelveysa
Medical University (Budapest, Hungary).

Cells were grown at 37 °C as monolayers
in tubes with strips of cover glasses or in bot-
tles, using the medium comprising 45 % of
medium 199, 45 % of Eagle’s medium, and
10 % of heat inactivated bovine serum. Two-
days-old cell cultures were infected with
adenovirus and incubated for 1 h at 37 °C. The
unabsorbed virus was removed by washing
with Hanks balanced salt solution (HBSS). The
virus dose was selected in such a way that the
virus control represented nearly 80 % cells
with virus-specific intranuclear inclusions. The
compounds under study, dissolved in the main-
tenance medium (Eagle’s medium without
serum), were added at appropriate concentra-
tion. The infected cells not treated with the
tested compounds were used as a positive
control. The cells were incubated for 48 h at
37 °C [4, 7].

Identification of virus-infected cells. The
infected cells growing in tubes with strips of
cover glasses and treated or not treated with
the assayed compound, were washed with
HBSS, fixed with 96 % ethanol, washed with
HBSS and stained with 0.01 % acridine orange
solution, using HBSS. Cover strips were then
mounted on glass slides in HBSS and studied
under the fluorescent microscope (Lomo,
Russia) for the presence of intranuclear inclu-
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sions, using the objective 40 [6, 7, 9, 11, 12].
The ability of drugs to inhibit the virus repro-
duction was assessed based on the decrease in
the content of the infected cells containing the
ADV-induced intranuclear inclusion bodies in
treated culture in comparison with untreated
one. The cytotoxicity was determined by cy-
tomorphological method and standard MTT
test [4, 7] after 48 h.

Immunofluorescence analysis. The indirect
fluorescent antibody assay was used to reveal
the hexon antigen. At 48 h post-infection, the
cells (non treated and treated with tested com-
pounds) were washed with Hanks solution,
dried and fixed for 10 min in ice-cold acetone.
Rabbit anti-hexon serum, obtained by us, was
used as a primary antibody. The specificity of
the sera was tested by precipitation in gel.
FITC-conjugated goat anti-rabbit immuno-
globulin G (ICN Biochemical, USA) was used
as a secondary antibody. The cells were incu-
bated with antibodies at 37 °C for 45 min.
After incubation the cells were washed with
HBSS. Cover strips were mounted on glass
slides under cover strips with HBSS and ex-
amined using the fluorescence microscope. On
each of the three slides 500 cells were counted
and the percentage of fluorescent cells, con-
taining the hexon antigen in nucleus was de-
termined.

SDS-polyacrylamide gel electrophoresis of
labeled viral polypeptides. ADV-infected cells
which were treated with 6-azaC, Rbv, CycloC
or not treated (positive control of virus infec-
tion) were labeled for 1 h with '*C-protein
hydrolysate (15 uCi/ml) at 48 h after infection.
After washing, the cells were scrapped, pel-
leted by centrifugation and containing 5 %
SDS, 10 % 2-mercaptoethanol and 6M urea
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lysis buffer (50 ul) was added to the cell pellet.
The samples were boiled at 100 °C for 3 min
and then analyzed by SDS-PAGE using 6 %
concentrating and 12 % separating gel (30 V,
18 h). X-ray film (ORWO, Germany) was used
for autoradiography.

Results and Discussion

In this work, we investigated the action of
6-azaC on the synthesis of adenoviral poly-
peptides in comparison with that of Rbv and
CycloC, the nucleoside analogues which also
demonstrated the anti-adenovirus effect [2—6,
9, 10], but have different molecular structures
(Fig. 1).

The compounds were used in non-toxic
concentrations. The maximal tolerated dose
was >500 pg/ml for Rbv and 200 pg/ml for
6-azaC and CycloC [4, 6, 7, 9].

The effect of 6-azaC on the synthesis of
adenoviral polypeptides at 48 h after the infec-
tion is shown in Fig. 2. The active synthesis
of viral polypeptides was observed in infected
cells grown in the absence of tested com-
pounds. Lanes 2 and 9 demonstrate the syn-
thesis of polypeptides of structural ADV pro-
teins which constitute the viral particle and are
marked by Roman numerals [13]: II (hexon),
III (penton), IV (fiber), V and VII (associated
with viral DNA, forming a condensed core
structure), Illa, VI (hexon associated) and non-
structural polypeptide 100K participating in
the hexon trimerization. The synthesis of these
polypeptides in the presence of 6-azaC at con-
centrations 125, 62, 31, 16 and 8 pg/ml (lanes
3—7) was completely blocked. As it has been
found earlier [3], 6-azaC at the above concen-
trations inhibited the synthesis of hexon anti-
gen and the formation of intranuclear DNA-

containing inclusion bodies, according to the
presence of the mature infectious virions.
6-azaC also inhibits the synthesis of adenovi-
ral DNA [2].

Most compounds reported to have anti-
adenovirus activity are the nucleoside or nu-
cleotide analogues [14—17]. The inhibitory
effect is usually realized via their phosphory-
lation by cellular kinases into the bioactive

1 23456780595

Fig.2. Gel electrophoresis of adenoviral polypeptides
synthesized in HeLa cells in the presence of 6-azaC, 48 h
after infection (autoradiogram). Lane 1 — non-infected
cells, control; Lane 2 — infected cells, positive control;
lanes 3-9 — infected cells treated by 6-azaC at various
concentrations: 125 (3), 62 (4), 31 (5), 16 (6), 8 (7), 1 (8)
and 0.1 (9) pg/ml; 11, 111, Ia, IV, V, VI, VII — polypep-
tides of structural adenoviral proteins; 100K — nonstruc-
tural viral polypeptide.
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triphosphate forms. The nucleoside triphos-
phates are able to inhibit adenoviral DNA-
polymerase by competition with its natural
substrates. The 5’-triphosphate form of
2’,3’-dideoxynucleoside inhibitors of HIV re-
verse transcriptase can also inhibit the ADV
DNA-polymerase [14—17].

6-azaC, as well as some other cytidine ana-
logues [14, 17], is an efficient inhibitor of
adenoviral DNA-polymerase preventing the
replication of DNA and thus inhibiting the
synthesis of late structural polypeptides.
However, it was found [18] that 6-azaC was
not phosphorylated to a great extent in the cell
to become a competitive substrate for DNA-
polymerase. Apparently, viral DNA is a main
target of 6-azaC.

The presence of nitrogen atom at position
6 of triazine aglycone of nucleoside would
overcome the obstacle for the rotation around
a glycoside bond thus allowing free orienta-
tion of carbohydrate and base fragments to
expand a set of possible conformers. Increased
(in comparison to cytidine) conformational
flexibility of 6-azaC was previously con-
firmed by quantum-chemical techniques.
Within the range of relative energies
AE<8.5 kcal/mol the molecule may take 11
conformations. Five energetically most ad-
vantageous conformers appear to be highly
polar structures (dipole moments in the range
4.4-10.4 D), and two of them can be stabi-
lized by the hydrogen bond (O5’H...02) be-
tween triazine aglycone and carbohydrate
fragments [19]. Perhaps the peculiarities of
stereoelectronic structure of 6-azaC molecule
allow its efficient interaction with DNA and
components of transcription, translation and
replication complexes [19, 20].
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In the studies on the mechanism of 6-azaC
interaction with DNA we have previously
analyzed its binding to DNA in the presence
of well-known intercalating agent, ethidium
bromide (EthBr). The spectroscopic study of
EthBr-DNA complexes in the presence of
6-azaC showed 6-azacytidine to compete with
EthBr for DNA binding sites. Besides, 6-azaC
may interact with DNA also by external bind-
ing [21]. It was shown that 6-azaC interacts
with both native and partially damaged DNA
[22].

Ribavirin (Rbv) is a purine nucleoside ana-
logue with a broad spectrum of antiviral activ-
ity in vitro against both RNA and DNA vi-
ruses, including the adenoviruses [17, 23]. In
cytotoxicity assays the confluent monolayers
were not destructed and cell morphology was
not altered by Rbv at 500 ug/ml concentration.
In this concentration Rbv demonstrated the
cytotoxicity in MTT test.

Fig. 3 shows the effect of Rbv on the syn-
thesis of structural adenoviral polypeptides at
various concentrations. At 250—125 pg/ml
concentrations Rbv completely inhibited the
expression of adenoviral polypeptides. At
lower concentration of 31 pg/ml, we observed
the synthesis of viral polypeptides, including
the hexon polypeptide II. However, the number
of cells containing the hexon antigen, which
were revealed by immunofluorescence assay
using the antiserum to the hexon decreased
~6-fold (13 % vs. 81 % in non-treated cells).
Fig. 4D shows the character of distribution of
the hexon antigen in the nucleus of infected
cells (the dark background shows the specific-
ity of anti-hexon serum). Our data demonstrate
that Rbv may affect the formation of immuno-
logically active hexon trimers, although the
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Fig. 3. Gel electrophoresis of adenoviral polypeptides
synthesized in HeLa cells in the presence of Rbv, 48 h
after infection (autoradiogram). Lane 1 — infected cells
(positive control); lanes 2—5 — cells treated with Rbv: 250
(2), 125 (3), 31 (4), 1 (5) pg/ml; 11, 111, 1lla, IV, V, VI,
VII — polypeptides of structural adenoviral proteins;
100K — nonstructural viral polypeptide

synthesis of its monomer form and 100K pro-
tein participating in the hexon trimerization
still takes place. One cannot also exclude the
possibility of formation of other proteins with
changed structure of several polypeptide chains
resulting in the disturbance of virion assembly.

Rbv is converted into its triphosphate by
cellular enzymes. Several mechanisms have
been proposed to explain its broad spectrum
of antiviral activity [23, 24], including the
inhibition of viral polymerases and the inhibi-

tion of 5’-cap formation in mRNA that may
affect the synthesis of viral polypeptides.

The results of our own studies suggest that
the anti-ADV effect of Rbv includes the inhi-
bition of RNA capping. The mechanism is
based on structural resemblance of Rbv to
guanosine. Rbv incorporation into the 5’-cap
structure of mRNA, instead of normal terminal
7-methylguanosine, may significantly reduce
the translation efficiency. Probably, such
mRNA is not able to bind to small subunit of
ribosome for effective translation due to the
absence of normal cap structure [23, 24].

We have found also an interesting specific
effect of Rbv on the formation of viral DNA-
containing intranuclear inclusion bodies. At
concentrations inhibiting the synthesis of struc-
tural viral polypeptide, Rbv prevented the for-
mation of inclusion bodies (observed in 67 %
of infected non-treated cells). However, at 31
pg/ml concentration only early fine-grained
inclusions generated in the initial stages of
viral reproduction (18 h post infection) were
formed in 16 % of cells (Fig. 4C). However,
the inclusions of late types (granular and large
granular, unformed and formed centronuclear,
Fig. 4B), which are typical for 48 h of adeno-
virus infected cells and correspond to the pre-
sence in nucleus of the mature infectious viri-
ons, were absent [12].

The data obtained on prevention of the
transformation of early inclusions into the late
ones also testify in favor of possible formation
of proteins with changed structure affecting
the assembly of virions.

Cyclocytidine (CycloC) is a cytidine ana-
logue, like 6-azaC, but contains an additional
covalent bond between the cytosine and sugar
moieties making its structure relatively rigid.
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The effect of CycloC on the synthesis of viral
polypeptides is shown in Fig. 5. The synthesis
of polypeptides of structural proteins was com-
pletely suppressed by CycloC at concentration
125 pg/ml (lane 3). However, the cells were
still able to express early 72K DNA-binding
protein (DBP) for which mRNA is transcribed
from the parent viral DNA. It is known that its
synthesis takes place before the replication
stage and is encoded by early region E2A [25].
This protein is necessary for the replication
and elongation of viral DNA.
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Fig. 4. Luminescent mi-
croscopy of HeLa cells
with 0.01 % acridine or-
ange staining. 4 — non-in-
fected cells; B — Hela
cells infected with adeno-
virus (48 h p.i.); virus-in-
duced intranuclear inclu-
sion bodies of late types
are observed; C — HelLa
cells infected with adeno-
virus and treated by Rbv
(31 pg/ml, 48 h p.i.), intra-
nuclear inclusion bodies
of early types are ob-
served; D — detection of
hexon antigen by indirect
immunofluorescent  stai-
ning.

At a decrease of CycloC concentration to
31 pg/ml the synthesis of 72K protein contin-
ues along with some structural viral polypep-
tides (II, Illa, V) and 100K protein, the syn-
thesis of which depends on the replication of
viral DNA (Fig. 5, lane 4). At the same time,
the polypeptides III, IV, VI and VII are not
synthesized. In the presence of low concentra-
tions of CycloC (1.0 and 0.1 pg/ml, lanes 5
and 6) the synthesis of early 72K DBP stopped
and the synthesis of all spectrum of the struc-
tural polypeptides was restored.
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Fig. 5. Gel electrophoresis of adenoviral polypeptides
synthesized in HeLa cells in the presence of CycloC, 48
h after infection (autoradiogram). Lane 1 — non-infected
cells; lane 2 — infected cell; lanes 3—6 — infected cells
treated with CycloC: 125 (3), 31 (4), 1 (5) and 0.1 (6) pg/
ml; I, 111, IIa, IV, V, VI, VII — polypeptides of structural
adenoviral proteins; 100K and 72K — nonstructural viral
polypeptides.

Noteworthy, after the onset of DNA repli-
cation, the activation of the ADV major late
promoter leads to the expression of late genes.
Late transcription unit is transcribed from the
united late promoter as a large precursor
(from 16.3 to 92 of units map) [25]. After its
processing, five families of mRNA are
formed: L,, L,, L3, L, and Ls. They encode
the viral structural proteins and the proteins

required for encapsidation and maturation of
virus particles.

Interestingly, the polypeptides 111 and VII
from the mRNA family L, were absent,
whereas the polypeptide V from this family
was actively synthesized. Similar observation
was made for the polypeptide VI from mRNA
family L;: its synthesis did not occur whereas
the polypeptide II was synthesized. This could
be explained by non-simultaneous formation
of mRNAs of different proteins and their func-
tional activity at different periods. The ab-
sence of synthesis of the polypeptide IV, a sole
representative of Ls family, may result from
its distant location from the other mRNA
families of the united transcript due to the
separation by the early region E3 and the pres-
ence of additional leader segment at position
79 of the units map [25].

With a decrease of the CycloC concentra-
tion to 1.0 pg/ml, the switch-off of early func-
tion of the viral genome and complete re-es-
tablishment of the late function were observed.
It demonstrated the loss of CycloC activity at
low concentrations. In addition to the synthe-
sis of polypeptides II, Illa, V and 100K, the
previously absent polypeptides of other struc-
tural proteins (III, IV, VI, VII) were also syn-
thesized under these conditions.

The obtained data confirm the necessity of
72K DBP at the initial stage of replication,
as well as during the continuation of the cy-
cle. It is important to note that the formation
of intranuclear inclusion bodies was revealed
only at the restoration of the synthesis of the
entire spectrum of structural polypeptides. At
the concentration of CycloC 1.0 pg/ml the
inclusion bodies were discovered in 80 % of
cells.
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Conclusion

We have established the peculiarities of the
effect of three structurally diverse nucleoside
analogues on the synthesis of adenoviral poly-
peptides in cell cultures. Two of three com-
pounds, 6-AzaC and CycloC, are cytidine
analogues whereas Rbv is a guanosine ana-
logue. 6-azaC and Rbv contain a single cova-
lent (glycosidic) bond with aglycone, so their
conformational flexibility is much higher than
that of CycloC where the heterocycle is linked
with sugar by two chemical bonds to form a
tricyclic structure.

At concentrations known to inhibit the ADV
all three compounds completely suppress the
synthesis of polypeptides of the structural pro-
teins.

The highest activity is demonstrated by
6-azaC. This compound completely blocked
the synthesis of polypeptides at the concentra-
tion range 1258 pg/ml. In contrast to Rbv and
CycloC demonstrating the inhibitory effect in
triphophate form, 6-azaC is not phosphory-
lated but can form a complex with DNA. In
such a way, this nucleoside analogue inhibits
the replication of DNA, transcription and, as
a result, blocks the synthesis of viral polypep-
tides.

CycloC was active only at 125 pg/ml, turn-
ing off the synthesis of polypeptides of struc-
tural proteins, but being unable to inhibit the
synthesis of early DBP 72K, which is neces-
sary both at the beginning of replicative step
and during the synthesis of structural poly-
peptides. Upon the decrease of drug concen-
tration, the synthesis of these polypeptides is
gradually restored, although their RNA is
transcribed from the united late promoter as
a large precursor.
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Rbyv, just like 6-azaC, inhibited the synthe-
sis of viral polypeptides, but at higher concen-
trations. The characteristic feature of this com-
pound is its ability to disturb the formation of
structural proteins consisting of several poly-
peptides, and thus probably the assembly of
the virions. In particular, Rbv disturbs the
hexon trimerization and the formation of im-
munologically active hexon.

Thus, all tested nucleoside analogues are
able to suppress the synthesis of adenoviral
polypeptides that could be the basis for the
development of antiviral therapies. At the same
time, the specific patterns of biological activ-
ity of these compounds significantly differ
being determined by their structure and con-
centration.
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IMopiBHANIBLHUIT aHATI3 BIVIMBY 6-a3allUTHIUHY,
pubaBipuHy Ta HMKJIONUTHAUHY HA CHHTE3
a/IeHOBipYCHUX MOJIiNeNnTUaiB

JI. M. Hocau, JI. C. Ycenxo, 1. B. Anekceea

Merta. [IpoBecTy MOPIBHSUIBHUN aHalli3 BIUIMBY aHTHBI-
PYCHHX aHAJIOTIB MPUPOAHMX HYKJICO3UIIB O-a3allTHIN-
Hy (6-AzaC), pubaBipuny (Rbv) Ta muxmonuruanHy
(CycloC) Ha cunre3 anenoipycHux (ADV) noninenTtuzis
y KyIeTypi KiTiTiH. MeTtomm. JIFoMiHECIIEHTHA MIKPOCKO-
Mist; IMyHO(DITYOpECIIEHTHII METO/I BUSIBIICHHS aHTUTEHA
TeKCcoHy; enekrpodope3 “C-mivenux 6Ginki B SDS-
noliakpuiaMigaomy remi. Pesyabsrarn. 6-AzaC i Rbv
3/1aTHI TIOBHICTIO OJIOKYBaTH €KCIIPECio aZeHOBIPYCHOTO
TEHOMY, IIPO IO CBiUUTH HTiOyBaHHSI HUMH CHHTE3Y SIK
PaHHIX, TaK i Mi3HIX moinenTHaiB. Rbv Takox nmpurHidye
YTBOpPEHHS IMyHOJIOT19HO aKTHBHUX TPUMEPIB TeKCOHY Ta
BHYTPIIIHBOSIIEPHUX BKIIOYEHb Mi3HBOro THITY. CycloC
BIUTMBA€ Ha (PYHKITIOHAIFHY aKTUBHICTH a/ICHOBIPYCHOTO
TEeHOMY iHIIIMM YHWHOM: BiH MO)KE TMOBHICTIO OJIOKYyBaTH
NIPOSIBY Mi3HBOT (PYHKILT TeHOMY, ajie He BIUTUBAE Ha PaH-
HIO, TIPOsIBOM s1Koi € cuHTe3 JJHK-3B’s3yBasibHOTO OiTka
72K. JInie micnst CHHTE3y OBHOTO CHEKTPY MOJIMEeTITHIIB
CTPYKTYpHHX OUTKIB Ta pOpMyBaHHS BHYTPIIITHBOSIEPHAX
BKJIIOUEHB ITI3HBOTO THITY CHHTE3 IIbOTO O1IKa 3yTTHHSETh-
cs. BucHoBKH. BcTaHOBIIEHO OCOGMMBOCTI BIUIMBY HY-
KJICO3U/THUX aHAJIOTiB Ha CHHTE3 aJICHOBIPYCHHUX TOJTIMeTI-
TUAIB. YCi TOCTIMKEeHI HYKICO3U/IX 3/1aTHI TIPUTHITYBaTH
fioro, mpote crierudivyni mpodisi X 6i0I0riyHOi aKTHUB-
HOCTI BU3HAUaAIOTHCSI CTPYKTYPOIO Ta KOHILIEHTPALIEIO
CIIOJTYK.

Kaw4uoBi cuoBa: aneHoBipyc, 6-a3aiutuvH, pruda-
BipHH, [IUKJIONUTH/INH, BipyCHI TIOIITCITHIH.
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CpaBHHMTEILHBIA aHAJN3 BJIAMSIHUA
6-azauMTUAMHA, pUOABUPUHA M HUKJIOUUTUIANHA
HAa CHMHTe3 a/1ecHOBHPYCHBIX MOJUNENTUAOB

JI. H. Hocau, JI. C. Ycenko, . B. AnekceeBa

Iens. IIpoBecTy CpaBHUTENBHBIN aHAIA3 BIUSHUSA [IPO-
THBOBUPYCHBIX aHAJIOTOB IPHPOIHBIX HYKJIEO3UIOB 6-a3a-
mutuauHa (6-AzaC), pubasupuna (Rbv) u muxmonuTuam-
Ha (CycloC) Ha cuHTe3 aneHOBUpPYCHBIX (ADV) nonu-
TIETITUJIOB B KYJIBType KiteTok. MeToasl. JlromMmuHeceHTHAs
MHKPOCKOIHS; UMMYHO(ITyOpECIIEHTHBII METO BBISIBIIE-
HUSI aHTHUTEHA TeKCOHa; ArekTpodopes “C- MedeHbIX
OenkxoB B SDS-monmmakpriaMuaHoOM rene. Pesyisrarsl.
6-AzaC 1 Rbv ciocoGHBI TOTHOCTEIO OJIOKHMPOBATh YKC-
MPECCHIO aJICHOBUPYCHOTO T€HOMA, O YeM CBHUETEIIbCTRY-
€T MHrnOMpOBaHKEe CHHTE3a KaK PaHHHUX, TaK U MO3HUX
royunenTHIoB. Rbv Taroke momasisieT 0OpazoBaHue UM-
MYHOJIOTHYECKH aKTHBHBIX TPHMEPOB I'eKCOHA U BHYTPH-
sIIEpHBIX BKIItoYeHu no3aHero tuna. CycloC nusier Ha
(PYyHKIIMOHAIBHYIO aKTHBHOCTbH aJI€HOBUPYCHOTO T'€HOMa
TMO-JIPYTOMY: OH MOXKET ITOJIHOCTBIO OJIOKMPOBATH IIPOSIB-
JIeHUe TTo3aHeH (YHKIMU IeHOMa, HO HE BIIMSIET Ha paH-
HIOIO, BBIpaXKarollylocs B Hamuuuu cuHte3a JHK-
cBsi3bIBatolero oenka 72K. CunTes 3TOro 6ejika ocraHas-
JIMBAETCS! TOJBKO ITOCTIE CHHTE3a MOJIHOTO CIIEKTpa MOJH-
TIENTHIOB CTPYKTYPHBIX OENKOB M (hOpMUpPOBaHUS BHY-
TPUSJAEPHBIX BKIIOUCHUN MO34HEro Tura. BbIBoAbI.
YcTaHOBIIEHBI OCOOEHHOCTH BIMSIHHAS HYKJICO3HIHBIX
AHAJIOTOB HA CHHTE3 a/ICHOBUPYCHBIX MOIUIENTHIOB. Bee
WCCIIEI0BaHHbBIE HYKJICO3U/IbI CTIOCOOHBI MOABIISITH €T0,
OIHaKO crienupuIecKre MpouiIn UX OHOIOTHIEeCKON
AKTMBHOCTU ONPEEIISAIOTCS CTPYKTYPOU U KOHLIEHTpaluen
COCIUHEHU.

KaouyeBble cJ0Ba: aTeHOBUPYC, 6-a3allUTHINH,
PpHOABUPYH, IUKIOIUTHINH, BUPYCHBIC TIOIUATICTITHIBI
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