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Aim. To establish anti-influenza activities for 8 compounds of adamantyl (alkyl, cycloalkyl)
derivatives of aminopropanol-2 in vitro and in vivo investigations. Methods. The antiviral ac-
tion of compounds was determined in vitro by reduction of infectious titer of the influenza virus
in the Madin-Darby Canine Kidney (MDCK) cell culture and in vivo on the model of influ-
enza pneumonia in mice. Results. Three of eight studied compounds inhibit the reproduction
of the influenza virus strain A/FM/1/47(HIN1) by more than 2 lg IDs, in the concentration
range from < 0.39 pg/ml (the compounds 30 and 33) to 1.56 pg/ml (the compound 5), their
chemotherapeutic indices are 256 and 16, respectively. The experiments in vivo showed that in
prophylactic scheme the efficiency index (EI) of the compounds 5 and 30 is 60 %; in therapeu-
tic scheme EI of the compounds 5 and 33 is 100 % that is two times higher, than for rimantadine.
Conclusions. High chemotherapeutic indices of the compounds 30, 33 and their ability to sup-
press the influenza virus reproduction in the MDCK cell culture by more than 2 lg ID5, indicate
the anti-influenza activity of these compounds. It has been also confirmed by in vivo experiment.

Keywords: influenza virus, adamantyl (alkyl, cycloalkyl) derivatives of aminopropanol-2,
antiviral activity.

Introduction eases will be one of the major causes of mortal-

ity among people (Antimicrobial resistance:
For today in the world and in Ukraine in par-  global report on surveillance 2014, http://apps.
ticular, is unstable epidemic situation for many  who.int/iris/bitstream/10665/112642/1/97892
infectious diseases, including viral. According 41564748 eng.pdf?ua=1). Influenza is a leader
to the WHO estimates by 2030, infection dis- among the respiratory tract infections by the
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number of cases and distribution. Airborne
droplets way of distribution of flu infection
leads to the rapid spread of the pathogen, and
high antigenic variability of the influenza virus
results in the appearance of new strains causing
epidemics and pandemics. According to the
WHO data, the flu and flu-like illnesses affect
annually 5 — 30 % of the world population. The
flu and acute respiratory viral infections annu-
ally affect about 15 million people in Ukraine
[1]. Despite the recent achievements in diag-
nostics and therapy, the problem of treatment
of influenza remains a relevant problem, as well
as the establishment of effective chemothera-
peutic agents for prevention and therapy of this
infection. Nowadays the process of creating
new medicines commonly starts from finding
new drug candidates — structural prototypes of
future chemotherapeutic agents with the desired
pharmacological effect [2]. The search for an-
timicrobial compounds is carried out among
new chemical classes as well as among new
derivatives of already known compounds af-
fecting certain targets. Since discovery of ada-
mantane its derivatives have proven to be the
most promising as viral inhibitors [3—6]. The
best of them is aminoadamantane (amantadine,
rimantadine) [3, 7], which entered the pharma-
ceutical market and is successfully used as an
anti-influenza drug.

The adamantane molecule is highly reactive
compared with other hydrocarbons, which al-
lows obtaining a wide range of poly-function-
al derivatives. The molecule can be modified
by the C—H bond activation for the direct nu-
cleophilic substitution or radical reactions
[8—12]. It can be also modified by the introduc-
tion of substituents or heterocyclic atoms for
designing new derivatives [13, 14].
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It is known from literature that amino alco-
hols and the products of their substitution in
the amino and hydroxyl groups have polyvalent
pharmacological effects (stimulators or block-
ers of a and B-adrenaline, adrenaline mimetics,
antibiotics, etc.) [15, 16]. It is also known that
adamantane containing amino alcohols dem-
onstrates antiviral action [17]. The modification
of B-adrena blockers structures via the introduc-
tion of various adamantyl fragments as amino
groups results in the appearance of antivirus
effects [18]. Based on this knowledge it seemed
advisable to study an antiviral effect of new
adamantane derivatives containing amino al-
cohols and their related alkyl and cycloalkyl
structural analogs [19, 20].

Materials and Methods

The synthesized compounds

Investigated adamantanyl (alkyl, cycloalkyl)
derivatives of aminopropanol-2 were synthe-
sized in Institute of Organic Chemistry of the
NAS of Ukraine according to the procedures
developed in [15]. The structure and purity of
the synthesized compounds were proved via
elemental analysis, proton magnetic resonance
spectroscopy and chromatography mass spec-
trometry methods. The common formula of the
tested compounds is
ROCH2CH(OH)CH2R!

where: R — Ad(CH,),, R! — cyclohexylamin
(the compound 5); R — Ad(CH,),, R! — 1,1,3,3-
tetramethylbutylamine (the compound 6); R —
tretbutyl, R! — 2,2,6,6-tetracthyl piperidin
amine (the compound 33); R — allyl, R! —
1,1,3,3-tetramethylbutyl-amine (the compound
40); R — tret-amyl, R! — 2,2,6,6-tetramethyl-
4-hydroxy piperidine amine (the compound
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47); R — cyclopentyl, Rl — 2,2,6,6-tetramethyl-
4-hydroxy piperidine amine (the compound
48); R — bornyl, R! —2,2,6,6-tetramethyl-4-hy-
droxy piperidine amine (the compound 51).
The compounds 48 and 51 were investigated
in the alkali form.

Depending on the radicals structure all test-
ed compounds were divided into the adaman-
tane containing (compounds 5 and 6), bornyl
containing (the compound 51), the compounds
with cyclic substituents in alkoxy group (the
compounds 30 and 48) and the compounds
with alicyclic substituents in alkoxy group (the
compounds 33, 40, 47). All synthesized com-
pounds are colorless and odorless crystalline
substances with different solubility in water
and 96 % alcohol. The 1 mg/ml matrix solu-
tions of the studied compounds were prepared
using a medium for cell cultures without se-
rum. These solutions were sterilized via filtra-
tion through cellulose filter with 0.22 um pore
diameter. The solution was stored in sterile
bottles at —20 °C before using.

Virus and cell culture

The mouse-adapted influenza virus A/
FM/1/47(HIN1) was cultivated in Madin-
Darby Canine Kidney (MDCK) cells (ATCC,
CCL-34). MDCK cells were cultured in
Dulbecco’s modified Eagle’s medium
(DMEM), supplemented with 5 % heat inac-
tivated fetal bovine serum (FBS) in 37 °C
incubator with 5 % CO,. The influenza A/
FM/1/47(HIN1) and MDCK cells were ob-
tained from the Bank of cell cultures of the
laboratory of experimental chemotherapy of
viral infections of the L. V. Gromashevsky
Institute of epidemiology and infectious dis-
eases of NAMS of Ukraine.

Virological tests in vitro

Anti-influenza activity of the tested compounds
was evaluated by chemotherapeutic index
(CTTI) determined as the ratio of the maximum
tolerated dose (MTD) to the minimum active
concentration (MAC).

MTD was determined as the greatest con-
centration of the tested compound that did not
cause the cytopathic effect (CPE) in the mono-
layer of MDCK cells [16, 17]. For this pur-
pose, the growing MDCK cells were plated at
a density of 1 x 10° cells/ml and incubated in
96-well plates for 24 h (37 °C, 5 % CO,). Then
the cells were treated with the tested com-
pounds of different concentration (3.12, 6.25,
12.5, 25, 50, 100 pg/ml) for 5 days. The wells
containing no compounds were used as a neg-
ative control. In the experiments, we used at
least ten holes for each dilution of the sub-
stance. The CPE was determined by changed
cell morphology (degeneration or exfoliation
of cells from the hole surface).

MAC of the studied compounds was deter-
mined by the degree of reduction of infectious
titer of the virus according to the General es-
tablished procedure [16, 17]. The virus titers
were calculated as 50 % of tissue culture infec-
tious dose (TCIDys) using the Kerber formula
(Manual for the virological investigation of
polio, http://apps. who.int/iris/bitstream/10665/
68762/1/WHO _1VB_04.10.pdf):

Lg TCIDsy= L-d(S-0.5),
where L — the initial dilution, d — the difference
between Lg of serial dilutions, S — the sum of
the proportions of tested objects, which gave
a positive result.

The hemagglutination inhibition test (HAI)
was carried out to study the influence of tested
compounds on the influenza virus hemagglu-
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tination activity (HA). The tested substances
diluted in the range of 50 — 0.36 mkg/ml were
incubated with the virus (4 agglutination units)
for 30 min at room temperature; 0.75 % eryth-
rocytes suspension of Guinea pigs were added,
shaken and left at room temperature for
60 min. As a titer of HAI was taken a limiting
dilution, which gives a complete delay of the
hemagglutination reaction, that is ++++.

Virological studies in vivo

The anti-influenza activity of tested compounds
was studied via simulation of influenza pneu-
monia in mice using prophylactic and therapeu-
tic schemes of the compound introduction. In
these studies, we used white outbred mice
weighing 18-22 g, which were on the standard
diet for at least 7 days. All experiments were
performed with ten mice per group.

For the prophylactic scheme the mice were
intranasally (i.n.) inoculated with 0.2 ml of the
tested compounds at 10xIDs, (50 %-mouse in-
fectious dose; sub-lethal) 24 h before infection
with the influenza virus. For the therapeutic
scheme this procedure was carried out 24 h after
infection of mice with the influenza virus. At the
same time for both schemes, the control was a
group of animals infected with the influenza
virus without administration of the tested com-
pounds. The influenza virus strain A/
FM/1/47(H1N1) with infectious titer in the
MDCK cell culture 4.5 1g IDs,, caused 100 %
mortality of control group mice within 5 days.
Observation of experimental animals was carried
out for 7 days. It was also studied the effect of
reference drugs in different regimens of admin-
istration to mice with experimental influenza
pneumonia. As the reference drugs we used the
known flu drugs Tamiflu® of pharmaceutical
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company F. Hoffman-La Roche, Switzerland (75
mg per capsule) and Rimantadine of pharma-
ceutical company “Darnitsa”, Ukraine (50 mg
tablets), which were administered at a dose of
10 mg/kg of animal weight.

The efficiency of protective action of the
compounds was evaluated by the efficiency
index (EI) of inhibition of lethality. EI of the
tested substances was determined according to
the formula [21]:

PC-1

El =
PC

%100 %,

where PC — protection coefficient defined as
the ratio of the number of animals at the begin-
ning to that at the end of experiment.

Results and Discussion

The anti-influenza activity of new synthesized
adamantyl (alkyl, cycloalkyl) derivatives of
aminopropanol-2 was studied against the in-
fluenza virus strain A/FM/1/47(HIN1). The
antiviral activity of tested compounds 5, 6, 30,
33, 40, 47, 48, 51 was evaluated in vitro ex-
periments by their chemotherapeutic index
(CTT) determined as the ratio of the maximum
tolerated dose (MTD) to the minimum active
concentration (MAC). MTD of the tested com-
pounds was determined by their cytotoxic ef-
fect on a monolayer of the MDCK cells cul-
ture. For this purpose, after 24-h cell growth
the nutrient medium was replaced with the
medium containing the tested compound in the
concentration from 3.12 pg/ml to 100 pg/ml.
In the control, no replacement was carried out.
For the experiments at least ten wells with the
cell culture were taken for each dilution of the
compound. The level of CPE was determined
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Fig. 1. The MTD of test compounds adamantyl (alkyl,
cycloalkyl) of aminopropanol-2 derivatives

by the change in cell morphology (degenera-
tion or exfoliation of cells from the hole sur-
face). MTD of the tested compound was taken
as its highest concentration that did not cause
degeneration of cells in all ten wells. The re-
sults of MTD determination for the studied
compounds are presented in figure 1.

The MAC index of the tested substances
was determined in vitro in a monolayer of the
MDCK cells cultures by the level of reduction
of infectious titer of the virus, in accordance
with the General established procedure [16].
With this purpose the test-virus in a dose of
100 IDsq in 0.1 ml was introduced into the
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MDCK cells culture and incubated for 1 h at
37 °C. Next, the virus was removed by wash-
ing with medium RPMI-1640, and the support
medium (RPMI-1640 + 2% fetal serum) with
the tested compounds in concentration from
0.39 mcg/ml to 50 pg/ml was added. A reduc-
tion of infectious titer in the cell cultures trea-
ted with different concentrations of the tested
compounds not less than 2 Ig IDs, in the ex-
periment compared with control allowed us to
establish MAC of the tested compounds for
the influenza virus (see figure 2).

According to the data in fig. 2 the com-
pounds 47 and 48 have no influence on the
reproduction of influenza virus in the studied
concentrations (0.36 pg/ml to 50 pg/ml), they
inhibit the development of virus-specific CPE
in concentrations less than 2.0 Ig IDs,. The
compounds 5, 6, 30, 33, 40, 51 inhibited the
influenza virus reproduction more than 2.0
lg ID5, in concentrations from of 1.56 pg/ml
(compound 5) to 6.25 pg/ml (the compound
40), which gives grounds to consider them to
possess the antiviral activity. The compounds
30 and 33 were the most active against the
influenza virus, their MAC was the smallest
and amounted to < 0.39 ug/ml.

‘O

3,125
0 U
i
47 48 351 Fig. 2. The MAC of test

compounds for influenza
virus.
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Table 1. The value of CPE and MAC of anti-influenza drugs in relation to the influenza virus

anti-influenza drugs
Concentration of drugs pg/ml Rimama%dine - _ Tamiﬁu _ -
CPE Infectli),li.;su 21'261:; ?If) 15131uenza CPE Infectl‘(;?rsu gt(i; (I)If) zr;?uenza

500.0 NT 0 NT
250.0 NT 100 <1.0
125.0 NT 100 <1.0
62.0 100 4.0 100 <1.0
31.0 100 4.0 100 <1.0
15.5 100 4.0 100 <1.0
7.75 100 4.0 100 4.0
Control of virus 100 4.0 100 4.0

* NT — not tested

MTD of anti- influenza drugs Rimantadine
and Tamiflu was determined by CPE on the
monolayer of the MDCK cell culture, and the
value of their MAC was established by the
degree of reduction of infectious titer of the
influenza virus (Table 1). The data in the tab-
le 1 show that Rimantadine and Tamiflu were
non-toxic to the MDCK cell cultures in a dose

Table 2. MTD, MAC and CTI of the tested
compounds, anti-influenza drugs Tamiflu and
Rimantadine

of 62.0 pg/ml and 250.0 pg/ml respectively,
that corresponds to the value of MTD of these
anti-influenza drugs.

The value of ratio of MTD to MAC of the
studied compounds, and that of anti-influenza
drugs Tamiflu and Rimantadine allowed us to
determine their CTI. These data are shown in

table 2.

Table 3. The titer of HAI for compounds 5, 30, 33
Concentration The titer of HAT* tested compounds

of compounds

ug/ml 5 30 33

50.0 - - -
25.0 - +++(1/512) -
12.5 — ++(1/1024) -
6.25 — ++(1/1024) —
3.1 - ++(1/1024) -
1.55 - +H+H(1/1024) -
0.72 +HH(1/512) | +-++(1/1024) -
0.36 +H4(1/1024) | +H++H(1/1024) -
&‘;E;ml OF | (1/1024) | ++++(1/1024) | +++(1/512)

compounds rrl\lilzgr)ril rnMcg(r:ril CTI
5 25.0 1.56 16
6 12.5 3.125 4
30 >50.0 0.36 256
33 >50.0 0.36 256
40 >50.0 6.25 8
47 12.5 0 -
48 <100 0 —
51 12.5 3.125 4
Rimantadine 6200 0.36 172.2
Tamiflu 25000 0.02 12 500
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Table 4. Anti-influenza action of the compounds 5, 30, 33 and the anti-influenza drugs in vivo experiment.

Substances Concentration of The number of mice : Protectjon Efficiency index
substances mcg/ml the total number | of them died, (%) coefficient (ED), %

prophylactic scheme
5 1.55 10 4 (40 %) 2.5 60
30 0.36 10 4 (40 %) 2.5 60
33 0.36 10 8 (80 %) 1.25 20
Rimantadine 0.5 10 5 (50 %) 2 50
Tamiflu 0.02 10 2 (20 %) 5 80
therapeutic scheme
5 1.55 10 0 > 10 100
30 0.36 10 4 (40 %) 2.5 60
33 0.36 10 0 > 10 100
Rimantadine 0.5 10 6 (60 %) 1,66 39.7
Tamiflu 0.02 10 2 (20 %) 5 80
Control of virus 0 10 10 (100 %) - -

The values of MTD, MAC and CTI of the
compounds 30 and 33 correspond to the sub-
stances highly active against the influenza virus.
CTI of these compounds was equal to 256 and
was higher than the same index of the anti-in-
fluenza drug Rimantadine, CTI of which was
172.2. The compound 5 is active against the
influenza virus, its CTI equal to 16. The value
of CTI of the compounds 6, 40 and 51 was also
more than 3 (4, 8 and 4 respectively) (Table 2).

It is known that cells are sensitive to the
influenza virus, bearing on their surface the
receptors to viral glycoprotein of hemaggluti-
nin (HA). The braking hemagglutination activ-
ity of the viruses in some cases is associated
with a loss of the virus infectivity; therefore,
it is appropriate to evaluate the influence of
compounds on the hemagglutinin properties
of viruses. We examined the influence of the
most active compounds 5, 30 and 33 on the
hemagglutinate activity of the influenza virus

using hemagglutination inhibition test (HAI)
(Table 3).

The titer of hemagglutination inhibition was
the approved limiting dilution, which gives a
complete delay of the hemagglutination reac-
tion. The results of determination of the effect
of various concentrations of the tested com-
pounds on hemaglutinin properties of the in-
fluenza virus are shown in table 3. The data in
the table 3 show that the compounds 30 and
33 with the same value of MAC (< 0.39 g/
ml) make different effects on the hemaglutina-
tion properties of the influenza virus. The com-
pound 33 influences the virus hemagglutinin
in much smaller concentrations than the com-
pound 30. The HAI titers for the compound Ne
33 is 0,36 pg/ml and the HAI titer for com-
pound Ne 30 is only 50 pg/ml.

The anti-influenza activity of the tested
compounds 5, 30 and 33 was determined in
the in vivo experiments on the model of mice
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influenza pneumonia. The efficiency of the
protective action of the tested compounds and
anti-influenza drugs in the prophylactic and
therapeutic schemes of their administration is
shown in table 4.

Among the studied substances only the
compounds 5 and 30 protect mice from the
lethal influenza infection in vivo experiments
in the prophylactic scheme of administration
(Table 6). Their efficiency indices are equal
(60 %) and higher than the Remantadine EI by
10 %. Unlike the substances 5 and 30 the
compound 33 did not provide a significant
protective effect in the prophylactic scheme of
administration. EI of the compound 33 was
only 20 %, which is much less than that of
Tamiflu (80 %). The compounds 5 and 33
showed a much greater protective effect in the
therapeutic scheme of administration than in
the prophylactic scheme of in vivo experiment.
EI of these compounds was 100 % in the ther-
apeutic scheme of administration, compared

140 -

120

g

[=)} [+}
o =]

Efficiency index (%)
I
[=]

20 -
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to the prophylactic scheme, where their EI
values were 60 % and 20 % respectively.
Comparison of the protective effects of newly
synthesized compounds 5, 30, 33 and anti-
influenza drugs Rimantadine and Tamiflu on
the model of influenza pneumonia of mice in
the prophylactic and therapeutic schemes of
their administration is shown in figure 3.

The EI values of tested compounds 5, 30,
and 33 were significantly different for different
schemes of the in vivo experiment (Fig. 3). The
tested compounds were more effective in ther-
apeutic scheme of their introduction, when
influenza drugs showed the same effect in both
variants of the experiment. Complete protec-
tion against experimental influenza infection
in mice was observed for compounds 5 and 33
in therapeutic scheme of their introduction.
Their EI values were 100 %, that is more than
twice higher than Rimantadine EI. The com-
pound 30 showed identical efficiency in dif-
ferent schemes of the in vivo experiment, its

% compound Ne5

~ compound Ne30

; x activity of the compounds
= Rimaniadine 5, 30, 33 and anti-influen-
Il Tamiflu

za drugs Rimantadine and
Tamiflu on the model of
influenza pneumonia of
mice in the prophylactic
(1) and therapeutic (2)
schemes of their adminis-
tration.
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EI in both cases was 60 %. Noteworthy, for
the compounds 30 and 33 an equally high CTI
(256) was identified in vitro experiment, but
these substances showed a different level of
protective effect in vivo experiment.

Conclusions

Among eight tested adamantyl (alkyl, cycloal-
kyl) derivatives of aminopropanol-2 in vitro
and in vivo experiments anti-influenza activity
was found for the compounds 5, 30 and 33.
CTI of the compounds 30 and 33 was equally
high in vitro experiment on the MDCK cell
culture, but these compounds showed different
degree of protective effect in vivo experiment
on the influenza pneumonia mice model, as
well as different influence on hemagglutinin
properties of the influenza virus. The com-
pounds 5 and 33 were more effective in the
therapeutic scheme of the in vivo experiment,
whereas the anti-influenza drugs showed equal
effect in both variants of the experiment (the
therapeutic and prophylactic schemes of their
administration). We suggest that these results
may be explained by different mechanisms of
action of the tested compounds on the flu virus.

The data obtained give ground to further
research of the compounds 5, 30 and 33 for
possible elaboration of new antimicrobial
drugs on their basis.
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AHTUIPUIIO3HA Aisl aJaMaHTIWI (AJKiJI,
NUKJI0AJIKII) MOXiTHUX aMiHONPONMaHOJTy-2
B J0CJiaax in vitro Ta in vivo

O. M. Bonomyxk, FO. B. Koportkwuii, C. JI. Pubanxo,
. b. Crapocwuua, B. 1. llupo6okos

Merta. Bu3HaunTH aHTUT PUTIO3HY aKTHBHICTH y 8 CIIOYK
aziaMaHTH (aJIKUT, UKIIOANIKLN) ITOXITHUX aMiHOIIpOIia-
HOIy-2 B JOCHiNax in vitro Ta in vivo. Metomu. OmiHKY
TIPOTUBIPYCHOI JTii CIIOTYK ITPOBOAMIIH in Vitro 3a 3HIDKeH-
HSIM 1H(EKIIHHOTO TUTPY BipyCy TPHITY Ha KYJBTYpi KJTi-
THH, Ta i Vivo Ha MOJIEJI TPHUIIO3HOT THEBMOHII Y MHIICH.
Pesynwratu. B mocmini in vitro 3 crionyku cepen 8 mo-
CJII/DKCHUX TPUTHIYYIOTh PETPOAYKIIO BIPYCY TPHUILY
mramy A/FM/1/47(HIN1) na 2 Ig IDs, 1 Oiiblie B KoH-
meHTpartisx Bif < 0,39 mxr/mi (comyku NeNe 30 1 33) mo
1,56 mxr/mi (cnionmyka Ne 5), ix xiMioTeparneBTHYHI 1H/IEK-
CH CTOCOBHO LILOTO BIpyCy CTaHOBIIATH 256 Ta 16, Binno-
BimHO. B mocmizi in vivo ipu ipodinakTHYHIN cxeMi 10-
ciigy criomyku NeNe 5 1 30 MaroTh iHACKC ¢(hEKTHBHOCTI
(IE) 60 %, a npu nikyBasybHiN cxeMi gociiny 1E criomyk
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NoNe 5 ta 33 GibIre HiX B [1Ba Pa3y MEPEBUIILYE IICH IO~
Ka3HUK y peMaHTaguHy i craHoBuTh 100 %. BucHoBKH.
Bucoki XiMioTepaneBTHYHI 1HJIEKCH Ta 3[aTHICTh TPH-
THIYYBaTH PENPOIYKIIiFO Bipycy rpuiy Ha 2 lg IDsq 1
6inpire mo3Bosste BimHecTr cromyku NeNe 30, 33 15 mo
TaKMX, 110 MPOSIBISIOTH TIPOTUIPUITO3HY aKTHUBHICTB. Lle
TaKOXX MIATBEPHKEHO B AOCIII i1 VIvo.

KawuyoBi cuaoBa: Bipyc rpuy, agaManTiiI (aJIKii,
[IMKJIOAJIKLIT) TTOX1/THI aMiHOTIPOIIAHOITY-2, QHTHBIPYCHA JTisL.

AHTUIPUIINIO3HOE JeicTBUE aJaMaHTIJ (AJIKWJI,
IUKJI0AJKHJ) TPOU3BOJHBIX AMUHOIIPONAHOJIa-2
B IKCIIEPUMEHTAX in vitro  in vivo

E. M. Bonomyxk, FO. B. Kopotkuii, C. JI. Peibanko,
. B. Crapocwuua, B. 1. llupo6okos

Meab. OnpenenuTs aHTUTPHUITIIO3HYTO aKTUBHOCTD Y § CO-
€IMHEHMH alaMaHTII (QJIKUJT, [IUKITOAJIKIIT) TPOU3BOIAHBIX
aMHUHOIMPOIAHOMNA-2 B SKCIIEPUMEHTAX in Vitro U in vivo.
Mertoabl. I[IpoTMBOBUpPYCHOE NEHCTBUE HCCIIENYEMBIX
COCIMHEHUH ONPECIISIH i1 Vitro 10 CHIKSHUIO MH(EK-
[IMOHHOTO THTPA BHpYyCa TPHUIINA B KYJIBTYpE KIETOK
MDCK u in vivo Ha MOEIH TPHUITIIO3HON THEBMOHUHU Y
Mblei. Pesyabrarsl. 3 coeauHeHus cpenu 8 uccieno-
BaHHBIX MOJIABISIIOT PENPOJIYKIIMIO BUPYCa IPHIIA IITaMM
A/FM/1/47(HIN1) na 2 1g ID5, 1 Gonpliie B KOHIIEHTpa-
msix ot < 0,39 mxr/mn (coemunenus NeNe 30 u 33) no
1,56 Mxr/mi (coemuaeHne Ne 5), MX XUMHOTEpareBTuye-
ckue uHAeKCH (XTI) B OTHOIIIEHUH 3TOTO BHPYCa COCTaB-
ns10T 256 1 16, COOTBETCTBEHHO. B aKcniepuMeHnTe in vivo
pY TPOUIIAKTUIECKOH cxeMe ombITa coerHeHnst NoNe
5 u 30 umetor unneke a¢dexrusoctu (M) 60 %. D
coeauneHnidt NeNe 5 u 33 mpu s1ieueOHOI cxeme orbITa
OorbIlie YeM B JIBa pasa MPEBBIIIACT ITOT ITOKA3ATENb Y
Pemanraguna u cocrasimster 100 %. BuiBoabl. Beicokue
XTH u criocoOHOCTh TONABNIATH PEIPOLYKIIMIO BHPyCa
rpurnma Ha 2 1g IDs, 1 6oree mo3BOISIIOT OTHECTH COE/IHU-
HeHmst NeNe 30, 33 u 5 k TakuM, 9TO TPOSBIAIOT MIPOTH-
BOT'PUIIIIO3HY O AKTUBHOCTb. ITO TaKXKe TMOATBCPIKIACHO B
€KCIIPUMEHTAxX in Vivo.

KiawueBble €JI0Ba: BUPYC TPUIIA, aJaMaHTHI (a1-
KW, [IAKJIOAIKWI) IMPOU3BOIHBIC aMUHOIIPONIaHOa-2,
AHTUBUPYCHOE JEMCTBUE.
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