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BIIUSIHUE FTAMMA-OBJTYYEHUSA HA XKMWPHOKUCNOTHBLIAN COCTAB OBLUMX NUNMUAOOB KOXWU KPOJTMKOB
YcmaHoeneHo, ymo 2amma-u3snyveHue npueodum K A0CmMoeepHOMY CHUWXEHUS1 y WKype Kposieli codep)kaHusi maKux XUPHUX KUC/Iom, KaK Me-
pucmuHoeasi, naHmadekaHoeasi, NasibLMuMmuHoeasl, NaJlbMUMooJleUHo8asl, JluHosleeas, apaxudoHoeasi, a Nod KoHey, uccnedsaHuli, moecms Ha 76-
mble cymku, KOHUeHmMpPayusi JXUPHbIX KUCIIOM noebiwanachk, a MepUCMUHOB0U U nasbMumosieuHogol npubnusunack K ¢husuosio2udeckoli Hopme.
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INFLUENCE OF GAMMA IRRADIATION ON THE FATTY ACID COMPOSITION OF TOTAL LIPIDS RABBIT SKIN

It is found that gamma radiation leads to a significant decrease in the skin of rabbits content of these fatty acids, as meristinic,
pantadekanovaya, palmitic, palmitoleic, linoleic, arachidonic, and at the end issledvany, ie 76 Tide day, the concentration of fatty acids increased,
and meristinic palmitoleic and close to the physiological norm.
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BIJIMB HOBOIO TIOCYJNIb®OHATHOIOo NOXioHOro XMHOHyY
HA AQ®-IHOAYKOBAHY ArPErAUilO TPOMsEOLNTIB

Aemopamu eusieneHo, wo S-((1,4-dumemokcu-9,10-diokco-9,10-duzidopoaHmpayeH-2-in)memur)-4-amiHob6eH3eHcynsghoHomioam
eos1odie aHmumpomb6oyumapHor akmueHicmio. [nsi 3'sicyeaHHs MexaHi3My io20 aHmuazpe2auitiHoi dii, npoeesiu cepito dodamkosux
ekcnepumeHnmie. Byno ecmaHoesnieHo, wio crionyka iHei6ye AL®-iHAykoeaHy acpezauito mpomboyumie. IH2i6yro4uli eghekm 3anexxums
8i0 KoHUeHmpaujii npenapamy ma 4acy npeiHky6auii. [loxiOHe makox susiensie ducazpezauiliHy diro wodo azpezamie mpomb6oyumie,

nonepedHbO cghopMosaHux eHacsliook AQP-cmumynsuii.

Knroyoei cnoea: 36aza4eHa mpomboyumamu nna3ma, miocysnbgpoHamHi noxioHi xiHony, Afl®-iHdykoeaHa azpezauyiss mpom-

6oyumie, anmumpom6oyumapHi 3acobu.

Introduction. Platelet activation and aggregation play a
crucial role in the maintenance of normal hemostasis [1, 2],
but malfunction of these processes can lead to a loss of
hemostatic equilibrium within the blood vessel resulting in
the formation of occlusive platelet-rich thrombi, responsible
for the manifestations of atherothrombotic disease [3-5].
Pharmacologic modification of platelet function reduces the
risk for the development of thrombotic diseases and their
complications [6, 7]. Ideally, a clinically useful, platelet-
modifying drugs should be nontoxic, orally effective, has
sustained action and good antithrombotic potency without
excessive risk of abnormal bleeding. None of the clinicaly
available agents satisfy sufficient all these requirements.
Moreover, despite the proven benefits of current
antiplatelet agents, morbidity and mortality rates for
thrombotic disease are remaining at high level. Therefore,
there is much room for further improvement of antiplatelet
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treatment and development of novel antiplatelet agents
with increased efficacy and safety profile.

Several studies have suggested that some quinone
derivatives can significantly modify platelet functions [8, 9].
On the other hand, it was found that sulfur-rich compounds
that contain R-SO,-CH,-S-S-R fragment are also known as
the agents with antithrombotic activity [10]. Taking into
account these observations, we have synthesized
derivatives, containing quinoid system of bonds and
thiosulfonate fragment in one molecule. At the result of
screening the synthesized derivatives for their antiplatelet
activity [results in print], a novel small molecule — S-((1,4-
dimethoxy-9,10-dioxo-9,10-dihydroanthracen-2-yl)methyl)
4-aminobenzenesulfonothioate (Fig. 1) — with high
antiplatelet activity have been discovered. The studied
compound at concentration of 100 uM had full inhibitory
effect on ADP-induced platelet aggregation.
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Fig. 1. Chemical structure of S-((1,4-dimethoxy-9,10-diox0-9,10-dihydroanthracen-2-yl)methyl)4-aminobenzenesulfonothioate

The aim of the present study was to obtain more
information about the effects of S-((1,4-dimethoxy-9,10-
dioxo0-9,10-dihydroanthracen-2-yl)methyl)4-

aminobenzenesulfonothioate on
function and mechanism of its action.

platelet aggregation
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Materials and methods. Studied compound, S-((1,4-
dimethoxy-9,10-dioxo-9,10-dihydroanthracen-2-yl)methyl)
4-aminobenzenesulfonothioate, was synthesized at the
Department of Technology of Biologically Active
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Substances, Pharmacy and Biotechnology, of Lviv
Polytechnic National University. The compound was
synthesized according the scheme depicted in Figure 2.
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Fig.2. Synthesis of S-((1,4-dimethoxy-9,10-diox0-9,10-dihydroanthracen-2-yl)methyl)4-aminobenzenesulfonothioate

Melting points were determined on a Buchi capillary
melting point apparatus and are uncorrected. Element
analyses were performed by the centre of Mrcroanalyse of
the Aix-Marseille University. Both 'H and "*C NMR spectra
were determined on a Bruker AC 200 spectrometer. The 'H
the °C chemlcal shifts are reported from CDCI; peaks: 1H
(7.26 ppm) and C (77.16 ppm) and from DMSO peaks: H
(2.50 ppm) and °C (39.52 ppm).

Silica gel 60 (Merck, particle size 0.063-0.200 mm, 70—
230 mesh ASTM) was used for column chromatography.
TLC was performed on 5 cm x 10 cm aluminum plates
coated with silica gel 60 F254 (Merck) in an appropriate
solvent.

Procedure for synthesis of S-((1,4-dimethoxy-9,10-
dioxo-9,10-dihydroanthracen-2-yl)methyl)4-amino-
benzenesulfonothioate:

Into two-necked flask equipped with a nitrogen inlet
was added solution of 2-(bromomethyl)-1,4-
dimethoxyanthracene-9,10-dione (0,77 g, 2,13 mmol) in
THF (10 ml) and dissolved in portion of THF (10 ml)
sodium salt of 4-amino-benzenethiosulfonic acid (0,45 g,
2,13 mmol). The solution was stirred and maintained at
room temperature for 5 hours. After this time, TLC analysis
showed that compound 2 was totally consumed. The
reaction mixture was treated with ice water and extracted 3
times with dichloromethane. The organic phase was
washed with water, and then dried over anhydrous sodium
sulfate. After evaporation, product was purified by silica gel
chromatography and recrystallized from ethanol, gave
corresponding S-((1,4-dimethoxy-9,10-dioxo-9,10-
dihydroanthracen-2-yl)methyl)4-aminobenzenesulfonothioate.

S-((1,4-dimethoxy-9,10-dioxo0-9,10-dihydroanthracen-2-yl)
methyl)4-amino-benzenesulfonothioate:

YeIIow precipitate, Mp. 215-217 °C, yield 30 %.

'H NMR (200 MHz, DMSO-d6) &, ppm: 3.83 (s, 3H,
OCHea), 3.95 (s, 3H, OCH3), 4.35 (s, 2H, CHy), 6.09 (s, 2H,
NHy), 6.69 (d, J = 8.6 Hz, 2H, Ar-H), 7.28 (s, 1H, Ar-H),
7.67 (d, 2H, J = 8.6 Hz, Ar-H), 7.71-7.74 (m, 2H, Ar-H),
8.12-8.17 (m, 2H, Ar-H).

BC-NMR (50 MHz, DMSO-d6) &, ppm: 34.5 (CH.), 56.8
(OCHg3), 62.7 (OCHs), 114.0 (2CH), 120.4 (CH), 125.4 (C),
126.4 (CH), 126.6 (CH), 127.1 (C), 129.6 (CH), 133.0 (C),
133.4 (CH), 133.6 (C), 133.8 (2CH), 134.2 (C), 138.3 (C),
151.1 (C), 152.3 (C), 156.2 (C), 182.7 (CO), 183.0 (CO).

Calculated for (Cz3H19NOeS2), %: C 58.84; H 4.08;
N 2.98; O 20.45; S 13.66.

Found, %: C 58.02; H 4.41; N 2.76; S 12.85.

Assay of antiplatelet activity:

Preparation of platelet rich plasma (PRP) was done
according to the method described previously [11]. All
procedures were conducted at room temperature. Blood
was collected from the auricular artery of healthy rabbit into

3.8 % citrate in a ratio of 9:1 and than centrifuged at 150 g
for 15 min in order to obtain PRP. The PRP was carefully
removed and placed into a plastic tube. Platelet-poor
plasma (PPP) was prepared by further centrifugation of the
remained plasma at 1500 g for 40 minutes. Throughout all
experlments the platelet number was adjusted to 250x10°
L by diluting PRP with PPP. Platelet aggregation in PRP
was recorded under constant stirring conditions (500 rpm)
at 37°C for 10 min by aggregometer (AT-02, Belarus). The
baseline value was set using PRP while PPP served as full
transmittance control. PRP suspension was incubated with
the studied compounds (final concentration: 5, 10, 25, 50
and 100 pM) or with dimethylsulphoxide (DMSQ) alone for
2 minutes. To minimize the effect of DMSO, the solvent, on
aggregation, the final concentration of DMSO was fixed at
1% (v/v). The aggregation was induced by adding ADP
(final concentration: 5 yM) and monitored the change of
light transmission for 8 minutes, measuring the maximal
increase after the addition of the inducer. The
concentration at which the test compound showed 50%
inhibition was taken as the ICsp. To study the time-
dependent inhibitory effect of the test quinoid thiosulfonate
derivative on ADP-induced platelet aggregation, samples of
PRP were preincubated with 50 uM of studied compound
for 0, 2, 3, 5, 20, 40, 60 minutes at 37°C with continuous
stirring. The aggregation was induced by adding 5 yM ADP
and monitored for the maximal changes in light
transmission. To investigate the effect of the test quinoid
thiosulfonate derivative on platelet disaggregation, samples
of PRP were stimulated with ADP (5 pyM) at 37°C with
continuous stirring for the formation of aggregates in PRP.
Studied compound (50, 100 yM) or 1% DMSO alone were
added 90 seconds after the addition of inducer and
changes in light transmission were recorded by
aggregometer. Results were expressed as meanzSEM.
The difference between groups was analyzed by standard
Student's t-test. P values less than 0.05 were considered
statistically significant.

Results and discussion. Platelet function can be
regulated by various agonists. A major signaling molecule
causing platelet aggregation is adenosine-5'-diphospate
(ADP) which activates platelets and is known to play an
important role in hemostasis and thrombosis. Moreover, ADP
receptor antagonists are in wide clinical use [12, 13].
Therefore, we investigated the effect of the test derivative on
ADP-induced platelet aggregation. Concentration of ADP
which inducing maximal aggregation was determined in
preliminary experiments. In rabbit platelet-rich plasma (PRP),
the maximal changes in light transmission observed at the
ADP (5 pmol/L) was 46+4%. In the platelet aggregation assay,
samples of citrated PRP were preincubated with vehicle 1%
DMSO (control) or with increasing concentrations of studied
compound (5, 10, 25, 50, 100 uM) and than stimulated with
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ADP to induce aggregation. Obtained results suggested that
1% DMSO had no effect on platelet aggregation induced by
ADP. Test agent inhibited ADP-induced aggregation and the
degree of inhibition was proportional to its concentration

(Figure 3). As shown in Figure 3 the inhibition increased
linearly from 5 to 100 uyM with the half maximal inhibitory
concentration (ICsp) — 50 uM.
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Fig. 3. Maximal ratio of ADP-induced platelet aggregation after 2 min incubation of PRP
with different concentration of studied quinoid thiosulfonate derivative (QTD) or with 1% DMSO (Mt+m, n=6)

*— P<0.05 vs 1% DMSO

The inhibitory effect of studied compound was inversely
associated with preincubation time (Figure 4). For this
experiment, samples of PRP were preincubated with
50 uM of test quinoid thiosulfonate derivative for 0, 2, 3, 5,
20, 40, 60 min and than stimulated with ADP (5 uM) to
induce aggregation. As shown in Figure 4 the inhibition
levels of ADP-induced aggregation observed after
preincubation of PRP with 50 uM of compound for 0, 2, 3 or

5 minutes did not differ from each other. On the other hand,
the inhibitory effect of S-((1,4-dimethoxy-9,10-dioxo-9,10-
dihydroanthracen-2-yl)methyl) 4-aminobenzenesulfonothioate
was significantly reduced after more than twenty minutes of
incubation. Moreover, after preincubation of PRP with 50 uM
of the derivative for 60 minutes, the level of aggregation was
identical to that in untreated PRP (Figure 4).
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Fig. 4. Maximal ratio of ADP-induced platelet aggregation after preincubation of PRP with 50 uM
of studied quinoid thiosulfonate derivative for 0, 2, 3, 5, 20, 40, 60 min (M+m, n=5)

*— P<0.05 vs untreated PRP

Our results suggest that test compound at the
concentration 100 uM could also effectively disaggregate
the preformed platelet aggregate caused by ADP as the
inducer. As shown in Figure 5 where PRP was incubated
with ADP for 90 seconds, as soon as studied compound

was added into the mixture, disaggregation occurred
rapidly and profoundly. In contrast, the addition of lower
concentration of tested derivative of thiosulfonate (50 uM)
as well as vehicle 1% DMSO did not affect the aggregate
(Figure 5).
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Fig. 5. Effect of 50 or 100 uM of studied quinoid thiosulfonate derivative (QTD) on platelet disaggregation

The moment of adding of effector into the ADP-stimulated PRP is indicated in Figure by the arrow

*— P<0.05 vs 1% DMSO-treated PRP

Platelet aggregation is a result of complex signal
transduction cascade reactions brought about by
stimulants. One of the components in the cascade is ADP
that is an important mediator of platelet aggregation and
activation. ADP elicits its effects on the platelet through the
membrane bound P2Y1 and P2Y12 receptors [14]. The
P2Y1 receptor is coupled to Gq which regulates
phospholipase C and intracellular Ca2+ mobilization and
leads to aggregation and shape change. P2Y12 is coupled
to Gi and leads to subsequent inhibition of adenylate
cyclase and regulation of phosphoinositide 3-kinase. The
importance of ADP in the process of thrombus formation
has been demonstrated both by antiplatelet drugs that
target the ADP receptors [14] and by patients with
dysfunctional P2Y1/P2Y12 receptors [15]. ADP receptors
may be important therapeutic targets. Moreover ADP
receptor antagonists are in wide clinical use [11-13, 16-18].
However, several limitations of known synthetic ADP
receptors antagonist have recently been discussed
including inter-patient variability in antiplatelet effects and a
relatively slow onset of action [19-21]. So, additional
studies are needed and new selective platelet inhibitors
with increased anti-thrombotic efficiency and safety profile
must be developed. The results reported here indicate that
S-((1,4-dimethoxy-9,10-dioxo-9,10-dihydroanthracen-2-
yl)methyl) 4-aminobenzenesulfonothioate can inhibit ADP-
induced effects on platelet aggregation. But detailed
mechanism of its action deserves additional investigations.
Hopefully, our further research may give rise to numerous
new selective platelet inhibitors with increased anti-
thrombotic efficiency and safety profile.
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BNMNAHWE HOBOI'O TUOCYJIb®@OHATHOIO NPON3BOAHOINO XMHOHA
HA AOQ®-UHOYLUUPOBAHHYIO ArPErALMIO TPOMBEOLIUTOB

Aemopamu o6HapyxeHo, ymo S-((1,4-dumemokcu-9,10-duokco-9,10-0ucudpoaHmpayeH-2-un)Memur)-4-aMuHob6eH3eHcynbghoHomuoam enade-
em aHmumpom6oyumapHol akmueHocmbio. [nsi ebIsICHeHUs] MexaHu3Ma e20 aHmuazpezayuoHHo20 delicmeus, npoeesiu ceputo AonosHUMerb-
HbIX 3KcnepumeHmos. bbino ycmaHoeneHo, Ymo coeduHeHue uHaubupyem ALl®-uHdyyupoeaHHyro azpez2ayuro mpombéoyumos. UHaubupyrowul
aghghekm 3asucum om KOHUeHmMpayuu npenapama u epeMeHu npeuHkybayuu. lMpouzeodHoe makxe oka3bieaem AucazpezayuoHHoe deiicmeue Ha
azpezambl mpom6oyumoe npedesapumesnibHO cghopMuposaHHbie 8 peynbmame AQ®-cmumynsyuu.

Knroyeenie cnoesa: oboezaujeHHasi mpom6oyumamu nna3ma, muocysibghoHamHble Npou3eodHble XUHOHa, A[®-uHdyyuposaHHas azpezayusi
mpom6oyumos, aHmumpomboyumapHble cpedcmea.
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EFFECTS OF NOVEL QUINOID THIOSULFONATE DERIVATIVE

ON ADP-INDUCED PLATELET AGGREGATION
Recently, in a large scale screening test, we have found that S-((1,4-dimethoxy-9,10-dioxo-9,10-dihydroanthracen-2-yl)methyl)4-
aminobenzenesulfonothioate, a chemically synthesized thiosulfonate derivative of quinone, possessed an antiplatelet activity. To elucidate the
mechanism of its antiplatelet action, a series of experiments were performed. The compound was found to inhibit the ADP-induced platelet
aggregation. The inhibitory effect was dose-dependent on concentration and preincubation time. The derivative also disaggregated the preformed

platelet aggregates induced by ADP.

Key words: platelet rich plasma, quinoid thiosulfonate derivative, ADP-induced platelet aggregation, antiplatelet agents.
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BNJIUB MEJIATOHIHY HA FNOTAJIAMO-AAPEHAJNIOBY CUCTEMY NTAXIB:
E®EKT BJIOKAON OO®PAMIHOBUX D1-PELIENTOPIB
lMokaszaHo, w0 eseyvepi ma edeHb (asle He éHOYi ma epaHyi) doghamiH yepe3 D1-peyenmopu mMoxe ornocepedkoeysamu enyue

MeslamoHiHy Ha 2imomanamo-adpeHanoesutli Kommniekc nmaxie. Takox dogamin 4yepe3 D1-peyenmopu moxe 6ymu 3anyqeHul 6o
winisixie ennuey mMeslamoHiHy Ha yupkadHy cucmemy (cynpaxiazamamuyHe si0po ma enighi3) eseyepi, ane yi peyenmopu He 3ay-

YeHi 8 HOYI, epaHyi ma e0eHb.

Knroyoei cnoea: HaGHUpHUKuU, 2ifomanamyc, enigis, mesramoHiH, dogpamin, D1-peyenmopu.

Betyn. LupkagHi puTmu BigirpaloTb 3HayHy poflb B
XUTTEQIANBHOCTI TBAPMHHOIO OpraHiaMmy. Baxnveum kom-
NMOHEHTOM cucTeMu, WO 3agae JoboBy pMTMIKY B opraHi-
3Mi xpebeTHux, € enidis. Enidis cekpetye menaToHiH 3
0060BOK NepiogMyHICTIO, 3adaloyM UMM camuMm 4o00BUNn
puTM po6oTK iHWKX opraHiB Ta cucteM opraHie [3]. 3 no-
MiX CUCTEM opraHiB HambinbLl BaXnuBUM € BNAMB Mena-
TOHIHY Ha HEWpPOEeHOOKPWHHY CUCTEMY, OCKinbku Big i
perynaTtopHux BMMMBIB 3anexuTb 3naromkeHa poboTta
BCiX iHWMX cucTem B opraHismi. OpgHieto 3i cknagoBux
HENPOEHOOKPMHHOI CUCTEMU € rinoTanamo-rinogisapHo-
agpeHanoBa cuctema. Ha cborogHi 3aBasiku YMCNEHHUM
aocnigpkeHHam barato BigomMo nNpo ocobGnMBOCTI BNAUBY
MenaToHiHy Ha rinoTanamo-rinogisapHo-agpeHanoBy
cuctemy [3, 5, 9, 10]. MNMpoTe cnipHi MOMEHTU 3anuwaKnTb-
c4, i He BCi WNAXW BNAUBY LbOro enidisapHoOro ropMoHa €
00 KiHUS 3'scoBaHUMU. 30Kkpema, AOCNIAXEHHSI OCTaHHIX
POKiB MoKasanu, WO YacTMHa eeKkTiB MenaToHiHy Ha rino-
Tanamo-rinogisapHo-agpeHanoBy CUCTEMY MOXe OyTu
noB'si3aHa 3 MOro BNSIMBOM Ha CUHTE3 i BMAiNeHHa godami-
Hy, @ OCTaHHilh Bxe Aie 6e3nocepeaHbO Yepes CBOI peuen-
Topu [4, 6, 7, 8, 11]. Ina 3'acyBaHHA MOXNMBOCTI Takoi Aii
MenaToHiHy Ta JocrnigXeHHs porni B LboMy npoueci goda-
MiHOBMX D1-peuenTopiB i npoBeAeHO AaHe OOCHIOKEHHS.
BpaxoByoun HasfBHICTb 0OOBOI AMHaMiKM CMHTE3y Mena-
TOHiHY pocnigpkeHHs 6ynu nposefeHi B 4 pi3HUX YacoBKX
NpoMidKKax 4o0u: BpaHLi, BAEHb, BBEYEPi Ta BHOYI.

Martepianun Ta metoam pocnipxeHb. [ocnigpkeHHs
Oyno npoBedeHO Ha caMusix SIMOHCbKMX nepenenis
(Coturnix coturnix japonica) 5-TwxHeBoro Biky. [lTaxiB
yTpyMyBanu B ymMOBax OOHOrO BiBapilo Ha CTaHOapTHOMY
pauioHi (i>xa — KOMOikopM NTaWMHUIA BUpOOHMLTBA KMniBCh-

Koro koMb6ikopMoBoro 3aBogy, Boga — ad libitum, Temnepa-
Typa — +22-23 °C). CBiTNoBUM pexum: 14 roavH — ceitno (3
7 0o 21 rognnn), 10 roguH — TempsBa (3 21 oo 7 roguHn).
Byno cdopmoBaHo 16 ekcnepumeHTanbHUX rpyn no
5 nTaxie y KoxHin rpyni. IM y BignosigHui Yac fobu ogHo-
pa3oBo gaBanu: 1.) dpisionoriyuHnin posunH BpaHui (o 7:00)
(koHTponbHa rpyna); 2.) menatoHiH BpaHui (o 7:00) B fo3i
10 mkr (TyT i fAani Bci Jo3K BKasaHi 3 po3paxyHky Ha 100 r
macu Tina); 3.) R(+)SCH 23390 rigpoxnopug (6nokaTtop
nodamiHoBux D1-peuenTopiB) BpaHui (0 6:00) B 803i 8 MKr;
4.) R(+)SCH 23390 rigpoxnopua BpaHui (0 6:00) B A03i
8 mkr, a yepes roguHy (o 7:00) B gosi 10 mkr; 5.) dpisionori-
YHUIM po3unH BAeHb (0 13:00) (KoHTponbHa rpyna); 6.) me-
natoHiH BaeHb (0 13:00) B gosi 10 mkr; 7.) R(+)SCH 23390
rigpoxnopung BOEHb (o 12:00) B [o3i 8 MKT;
8.) R(+)SCH 23390 rigpoxnopua BaeHb (o0 12:00) B po3i
8 mkr, a yepes roguHy (o 13:00) menaToHiH B fo3i 10 mkr;
9.) digionoriyHun po3umH BBe4depi (0 19:00) (KOHTposbHa
rpyna); 10.) menaToHiH BBeyepi (0 19:00) B posi 10 mkr;
11.) R(+)SCH 23390 rigpoxnopwug see4epi (0 18:00) B osi
8 mkr; 12.) R(+)SCH 23390 rigpoxnopua Bseyepi (o 18:00)
B 003i 8 Mmkr, a yepe3 roaumHy (o 19:00) menaToHiH y [03i
10 mkr; 13.) disionoriyHmin po3umH BHoui (0 1:00) (KOHTpoO-
nbHa rpyna); 14.) menatoHiH BHoui (0 1:00) B #0o3i 10 mkr;
15.) R(+)SCH 23390 rigpoxnopug BHoui (B 0:00) B go3i
8 mkr; 16.) R(+)SCH 23390 rigpoxnopug BHoui (B 0:00) B
nosi 8 mkr, a uyepe3 roguHy (o 1:00) menaToHiH y [03i
10 mkr. disionoriyHni po3unH BBOAWUMM NEPUTOHearbHO B
kinekocTi 0,2 mn Ha ntaxa. R(+)SCH 23390 rigpoxnopug
PO34YMHANM Y i3dioNoriYHOMY poYMHI | BBOAWUMAW 3@ AOMNOMO-
rOl0 CTepeOoTaKCUYHOro Mpunagy B MOPOXHWHY TPeTboro
LWyHOYKa MO3Ky. MenaToHiH 3amiwyBanu y GOpPOLUHSHI

© BapeHiok |., HyxkuHa H., BapeHtok B., [j3epxuHcbkunn M., 2014



