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1. �4>5G64G EFG?5=O 4>>F>D4 DV?>E>DVW

1.1. ��� 74>5G64G4 EFG?5=O 
4>>F>D4 DV?>E>DVW

�V4>V6EL><= �4?5=F<= �=F>=>6<G

1.2. �E6VF=L>-=4G>>64 
?D>7D4<4, O>G 7465DL<6 
74>5G64G

62427 �E6VF=L>-=4G>>64 ?D>7D4<4 ?V47>F>6>< 4>>F>DV6 DV?>E>DVW 6 
4E?VD4=FGDV �=EF<FGFG 5V>EV<VW V<.�.�.�4??44V=4 ��� '>D4W=< 74 
E?5FV4?L=VEFN 091 «�V>?>7VO F4 5V>EV<VO» (091 �V>?>7VO F4 5V>EV<VO)

1.3. �>D5<V 5?5<5=F< 
>E6VF=L>-=4G>>6>W ?D>7D4<< 
74557?5GGNFLEO V=L<< 
74>?44>< 6<M>W >E6VF</
=4G>>6>N GEF4=>6>N (G F><G 
G<E?V V=>75<=<<)

F4>

2. �<E5DF4FVO

2.1. &5<4 4<E5DF4FVW �>E?V465==O E?>?G> >4?V>E[4]4D5=>6>7> DO4G O> 4=F<FD><5>F<G=<E 
F4 ?D>4=7V>75==<E 475=FV6

2.2. �=>F4FVO 4<E5DF4FVW �=GFDVL=L>EG4<==5 FD><5>GF6>D5==O T >4=>N 7 7>?>6=<E ?D<G<= 
E<5DF=>EFV >EV5 ?D4F5744F=>7> 6V>G G E6VFV. �>=> ?>?O74T G 
D>D<G64==V DV5D<=>6>-FD><5>F<F4D=>7> FD><5G, O><= ?5D5>D<64T 
?D>E6VF EG4<=<, ?5D5L>>464NG< >D>6>?>EF4G4==N F>4=<= F4 
>D74=V6, F4 6<>?<>4T F4>V FO6>V ?4F>?>7VW5 O> V=D4D>F <V>>4D44, 
FD><5>F<G=<= V=EG?LF 7>?>6=>7> <>7>G, FD><5>5<5>?VO ?575=56>W 
4DF5DVW F>M>.
�F65, ?>LG> L?OEV6 5D5>F<6=>7> 74?>5V74==O GF6>D5==N FD><5G 6 
EG4<=V T 646?<6<< ?<F4==O< EGG4E=>W <54<F<=< F4 5V>EV<VW. �?O 
L6<4>>7> F4 >5D>64=>7> V=7V5G64==O 4>F<64FVW E<EF5<< 7EV44==O 
>D>6V 74EF>E>6GNFL 4=F<FD><5>F<G=V ?D5?4D4F<. �4 =4?DO<>>< 
WE=L>W 4VW D>7DV7=ONFL 4=F<>>47G?O=F<, O>V V=7V5GNFL 7EV44==O >D>6V 
=4 DV7=<E 5F4?4E, F4 DV5D<=>?VF<><, E?DO<>64=V =4 ?D<E>>D5==O 
DG==G64==O DV5D<=>6>7> FD><5G (t-PA, EFD5?F>>V=474, GD>>V=474). 
�4=?>L<D5=VL<<< E5D54 4=F<>>47G?O=FV6 T F4>V, M> 4VNFL 
557?>E5D54=L> =4 FD><5V= (445V74FD4=), D4>F>D %4 (DV64D4>E454=), 
D4>F>D< VIIIa F4 V (4D>FD5>>7V=), 5?>>GNG< >4E>44 7EV44==O >D>6V =4 
5F4?V 4>F<64FVW D4>F>D4 %, =4 5F4?V 4>F<64FVW ?D>FD><5V=G 45> =4 
5F4?V ?5D5F6>D5==O DV5D<=>75=G =4 DV5D<=. �>D5<<< >?4E>< 
E?>?G>, O>V 5?>>GNFL D>D<G64==O DV5D<=>6>-FD><5>F<F4D=>7> 
FD><5G, T V=7V5VF>D< 47D574FVW FD><5>F<FV6.
�4 EL>7>4=V 6V4EGF=V 4=F<FD><5>F<G=V ?D5?4D4F<, O>V 4VO?< 5 
E?DO<>64=> =4 74>?NG=<= 5F4? FD><5>GF6>D5==O 3 ?>?V<5D<74FVN 
DV5D<=G. /> ?DO<<= V=7V5VF>D ?>?V<5D<74FVW DV5D<=G ?D>?>=GNFL 
6<>>D<EF>6G64F< =4=>G4EF<=>< EDV5?4 45> 6 ?5?F<4<-V=7V5VF>D< 
(7>>D5<4 GPRP), >>=9N7>64=V 7 4?L5G<V=><. �>45= F4><= 74EV5 =5 
?D>=L>6 4>>?V=VG=V 6<?D>5G64==O.
' 6V44V?V EFDG>FGD< F4 DG=>FVW 5V?>4 �=EF<FGFG 5V>EV<VW V<. �.�. 
�4??44V=4 ��� '>D4W=< 5G?> >E4D4>F5D<7>64=> =>6G E?>?G>G 
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>4?V>E[4]4D5=>6>7> DO4G, EF6>D5=G 6 �=EF<FGFV >D74=VG=>W EV<VW ��� 
'>D4W=<, 3 >4?V>E[4]4D5= %-145, M> 557?>E5D54=L> 674T<>4VT 7 
F5=FD>< ?>?V<5D<74FVW DV5D<=G «�» 7464O>< E6>W= 7V4D>D>5=V= G4LV. 
&><G >4?V>E[4]4D5= %-145 557?>E5D54=L> V=7V5GT D>D<G64==O 
?D>F>DV5D<? DV5D<=G (�%50 = 2,5E10-6), 74?>5V74NG< GF6>D5==N 
?>?V<5D=>7> DV5D<=G. �G?> ?>>474=> =>7> 5D5>F<6=VEFL O> in vitro, 
F4> V in vivo.
�V4?>6V4=>, ?D54EF46?5=G 4<E5DF4FV==G D>5>FG 5G?> ?D<E6OG5=> 
4>E?V465==N E?>?G> >4?V>E[4]4D5=>6>7> DO4G O> 4=F<FD><5>F<G=<E 
475=FV6, ?V45>DG G<>6 4?O WE 74EF>EG64==O in vivo, 4 F4>>6 WE=V< 
4>>?V=VG=<< 4>E?V465==O<.
�?O FL>7> 7 6<>>D<EF4==O< F5EFG �'&' (4>F<6>64=<= G4EF>>6<= 
FD><5>??4EF<=>6<= G4E) 5G?> ?D>6545=> E>D<=V=7 E?>?G> 
>4?V>E[4]4D5=>6>7> DO4G in vitro 7 <5F>N 6<O6?5==O E5D54 =<E 
V=7V5VF>DV6 ?>?V<5D<74FVW DV5D<=G. �G?> ?>>474=>, M> =4FDVT64 EV?L 
>4?V>E[4]4D5=-F5FD4-<5F<?5= 5VED>ED>=>6>W ><E?>F< (>4?V>E[4]4D5= 
%-145) F4 =4FDVT64 EV?L >4?V>E[FV4-4]4D5=-F5FD4-<5F<?5= 
5VED>ED>=>6>W ><E?>F< (>4?V>E[4]4D5= %-145S) 5D5>F<6=> 
?>4>66GNFL G4E 7EV44==O ??47<< >D>6V, M> <>65 5GF< ?>69O74=> 7 
V=7V5G64==O<E4<>E>?444==O DV5D<=G.
&GD5V4<<5FD<G=V 4>E?V465==O >5D4=<E E?>?G> ?>>474?<, M> C-145S 
T5D5>F<6=VL<< V=7V5VF>D>< ?>?V<5D<74FVW DV5D<=G ?>DV6=O=> 7 
%-145, O><= D4=VL5 5G?> 74?D>?>=>64=> 4?O EF6>D5==O 
4=F<FD><5>F<G=>7> 475=F4. �4=4>, C-145S F4>>6 EF<<G?N646 
?D>?VD5D4FVN 5=4>F5?V==<E >?VF<= E6<=V ($��) F4 V=7V5G646 47D574FVN 
FD><5>F<FV6 F4 7V4D>?V7 DV5D<=>6>7> 77GEF>G. &V 4>44F>>6V 5D5>F<, 
O>V G 6<?44>G %-145 5G?< 7=4G=> <5=L 6<D465=V, <>6=4 D>77?O44F< 
O> ?>5VG=G 4VN, O>4 GE>?44=NT 74EF>EG64==O ?D5?4D4FG in vivo.
&><G =444?V << D>77?O44?< E4<5 %-145 O> ?D>F>F<? 
4=F<FD><5>F<G=>7> ?D5?4D4FG. �4E4<?5D54, 5G?> =5>5EV4=> 
?V4V5D4F< 4>7G64==O %-145 4?O 66545==O in vivo. �G?> 6<7=4G5=> 
=4?V6?5F4?L=G 4>7G (LD50), O>4 E>?444?4 1420 <7/>7. �V4?>6V4=> 4> 
?D>6545=<E 4>E?V465=L, %-145 =4?56<FL 4> <4?>F>>E<G=<E E?>?G> 
74 G<>6< ?5D>D4?L=>7> 66545==O. �?O F5D4?56F<G=>7> 
74EF>EG64==O 5G?> 6<>>D<EF4=> 4>7G64==O G 100 D47V6 <5=L5 74 
=4?V6?5F4?L=G 4>7G F4 ?>>474=>, M> 66545==O F4>>W >V?L>>EFV %-145 
(12 <7/>7) ?D<76>4<?> 4> V=7V5G64==O ?>?V<5D<74FVW DV5D<=G 6 
?45>D4F>D=<E F64D<=.
�G?> 4>E?V465=> G4E =4EF4==O F4 FD<64?VEFL 4=F<FD><5>F<G=>7> 
5D5>FG ?V>4DEL>>W E?>?G>< >4?V>E[4]4D5=G %-145 ?VE?O 
6=GFDVL=L>65==>7> 45> ?5D>D4?L=>7> 66545==O MGD4< (12 <7/>7). 
�>>474=>, M> <4>E<<4?L=4 4=F<FD><5>F<G=4 4VO %-145 
E?>EF5DV74TFLEO >4D47G ?VE?O 6=GFDVL=L>65==>7> F4 G5D57 4 7>4<=< 
?VE?O ?5D>D4?L=>7> 66545==O EG5EF4=FVW. �V4=>6?5==O ?>>47=<>V6 
E?>EF5DV74?< G5D57 24 7>4<=< ?VE?O 66545==O.
�=4?>7VG=<= 5>E?5D<<5=F 5G?> ?D>6545=> =4 ?45>D4F>D=<E >D>?OE, 
M> 4>76>?<?> >FV=N64F< 4<=4<V>G 7<V=< EF4=G E<EF5<< 75<>EF47G 
>>D5<<E F64D<= G E>4V 5>E?5D<<5=FG. �>>474=> 7474?L=G F5=45=FVN 
4> 4>EO7=5==O <4>E<<4?L=>7> 4=F<FD><5>F<G=>7> 5D5>FG 74 4-6 
7>4<= ?VE?O 66545==O ?D5?4D4FG.
�V4V5D4=V G<>6< 4?O 74EF>EG64==O %-145 O> 4=F<FD><5>F<G=>7> 
475=FG in vivo 4>76>?<?< ?D>65EF< 4>E?V465==O 74 G<>6 
5>E?5D<<5=F4?L=>7> ?5D54FD><5>F<G=>7> EF4=G. �?O FL>7> 
6<>>D<EF>6G64?< E?>=F4==> 7V?5DF5=7<6=<E MGDV6 ?V=VW SHR. &64D<= 
GFD<<G64?< =4 E>?5EF5D>?L=V= 4VTFV (>>D< 7 3 % E>?5EF5D>?G) 
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?D>FO7>< 2 <VEOFV6, M>45==> 66>4OG< 12 <7/>7 %-145 per os, 45> =4 
4VTFV 7 6<E>><< 6<VEF>< 6VEF5D4?L=>7> 6<DG (30 %) ?D>FO7>< 6 
<VEOFV6, 66>4OG< M>45==> 12 <7/>7 %-145 per os >EF4==V 464 <VEOFV. 
�>>474=> ?V46<M5==O ?D>>>47G?O=F=>7> ?>F5=FV4?G ??47<< >D>6V G 
MGDV6 >5>E 5>E?5D<<5=F4?L=<E 7DG? F4 4>EF>6VD=G =>D<4?V74FVN 
?>>47=<>V6 E<EF5<< 7EV44==O >D>6V ?D< 74EF>EG64==V %-145. �>>D5<4, 
66545==O %-145 =>D<4?V7G64?> 6<VEF ?D>F5W=G %, DV5D<=>75=G F4 G4E 
7EV44==O ??47<< >D>6V 6 >>47G?OFV==<E F5EF4E. �V4<VG5=> F4>>6 
4>EF>6VD=5 7<5=L5==O F>6M<=< EFV=>< 4>DF< F4 7<5=L5==O 
6V4E>F>G ?5D5D>465=>W F>4=<=< 6 EFV=FV 4>DF< G 5>E?5D<<5=F4?L=<E 
MGDV6.
' MGDV6 ?V=VW SHR, O>V >FD<<G64?< 4VTFG 7 6<E>><< 6<VEF>< 6<DG (30 
%), 5G?> 6<O6?5=> 7V4?V=>6G 4<EFD>DVN F4 747<55?L >4D4V><V>F<FV6, 
?>DGL5==O EFDG>FGD< <V>>4D44, D>76<F>> =45DO>G, ?V<D>F<F4D=>W 
V=DV?LFD4FVW, 6<F>=L5==O G< =45DO> EG4<=. �4EF>EG64==O %-145 
4>76>?<?> G=<>=GF< 7V4?V=>6>W 4<EFD>DVW F4> E4<>, O> V 
D>7L4DG64==O V=F<<< EG4<= E5DFO. �<O6?5=4 ?D>F5>F>D=4 4VO %-145 
=4 F>4=<=< E5DFO <>65 5GF< 4>44F>>6<< 646?<6<< 5D5>F>< 
?V>4DEL>>W EG5EF4=FVW. 
�D5>F %-145 =4 F>4=<=G E5DF56>7> <9O7G 4>E?V46G64?< 74 G<>6 
5>E?5D<<5=F4?L=>7> V7>?D>FD5=>?-V=4G>>64=>7> V=D4D>FG <V>>4D44. 
�?O FL>7> MGD4< ?V=VW Wistar >4=>D47>6> 66>4<?< V7>?D>FD5=>? G 
4>7V 100 <7/>7 F4 66>4<?< W< %-145 M>45==> per os 4> 6<6545==O 7 
5>E?5D<<5=FG ?D>FO7>< 14 4V5. �>>474=>, M> %-145 =5 6??<64T =4 
>5EO7 DV5D>5?4EF=>7> ?5D5D>465==O F>4=<=< E5DFO, >4=4> G<=<FL 
EG4<=>?D>F5>F>D=G 4VN. � 6<>>D<EF4==O< F5EFG =4 D>7G<==V DV5D<=-
<>=><5D=V >><??5>E< ?>>474=> 6V4EGF=VEFL 75=5D4?V7>64=>W 
4>F<64FVW E<EF5<< 7EV44==O >D>6V G MGDV6.
&4><< G<=><, 6 D57G?LF4FV 6<>>=4==O 4<E5DF4FV==>W D>5>F< 5G?> 
6?5DL5 74?D>?>=>64=> =<7L>><>?5>G?OD=G 4=F<FD><5>F<G=G 
E?>?G>G 3 =4FDVT6G EV?L >4?V>E[4]4D5=-F5FD4-<5F<?5= 5VED>ED>=>6>W 
><E?>F< (%-145) O> ?V>4DEL>G EG5EF4=FVN 4?O EF6>D5==O 
4=F<FD><5>F<G=>7> ?D5?4D4FG 7 557?>E5D54=L>N 4VTN =4 
?>?V<5D<74FVN DV5D<=G. �G?> 4>6545=> WW 5D5>F<6=VEFL 6 G<>64E in 
vitro F4 in vivo, 4 F4>>6 744F=VEFL 7=<6G64F< ?D>>>47G?O=F=<= 
?>F5=FV4? ??47<< >D>6V ?45>D4F>D=<E F64D<= 7 
?5D54FD><5>F<G=<< EF4=><. �<O6?5=<= ?D>F5>F>D=<= 5D5>F %-145 
=4 F>4=<=< E5DF56>7> <9O74 T 647><>N 4>44F>>6>N 
E4D4>F5D<EF<>>N E?>?G><. 
$>7?>G4F> 4>>?V=VG=G D47G 4>E?V465=L ?V>4DEL>>W EG5EF4=FVW %-145 
6V4?>6V4=> 4> 6<<>7 GLP: 6 F5EFV =4 7>EFDG F>>E<G=VEFL ?>>474=>, M> 
%-145 =4?56<FL 4> =<7L>>F>>E<G=<E E?>?G>; ?D>6545=> 
E5=E<5V?V74FV==<= F5EF (OECD 406); =4 LF4<4E 54>F5DV= Salmonella 
typhimurium &�-98 V &�-100 6 G<>64E 7 <5F45>?VG=>N 4>F<64FVTN V 
557 =5W 6 L<D>>><G 4V4?47>=V >>=F5=FD4FV= (F5EF �=<E4) ?>>474=> 
=<7L>G <GF475==G 4>F<6=VEFL %-145. 
�D>6545=V 4>E?V465==O T 647><<< >D>>>< =4 L?OEG 4> 
6?D>64465==O =>6>7> ?D5?4D4FG «�=F<FD><5>F<G=<= 74EV5 
�4?V>E[4]4D5= %-145», M> 4>76>?<FL ?5D5=F< 4> >?V=VG=>W D47< 
6<?D>5G64=L.

2.3. �?NG>6V E?>64 4<E5DF4FVW 75<>EF47, DV5D<=>75=, DV5D<=/DV5D<=>75=, >>47G?OFVO V 
4=F<>>47G?OFVO, =4=>>><??5>E, in vitro, ??47<V=>75=/??47<V=, 
>4?V>E[4]4D5=<, >4?LFV=, 4=F<>>47G?O=F< ?DO<>W 4VW, F>>E<G=VEFL, 
MGD<, FD><5>F<F<, ??47<4 >D>6V

%F>DV=>4 3 7 13



2.4. �>E<?4==O, 74 O><< 
D>7<VM5=> F5>EF 4<E5DF4FVW

https://biochemistry.org.ua/images/autoref_pdf/dydkyvsk/
%D0%94%D0%B8%D1%81%D0%B5%D1%80%D1%82%D0%B0%D1%86%
D1%96%D1%8F%20%D0%94%D1%96%D0%B4%D0%BA%D1%96%D0%B2
%D1%81%D1%8C%D0%BA%D0%B8%D0%B9%20(3).pdf

2.5. �G5?V>4FVW 74>5G64G4, 74D4E>64=V 4?O 74E<EFG

V. O. Chernyshenko, O. V. Savchuk, S. O. Cherenok, O. M. Silenko, A. O. Negelia. Haemostasis modulation 
by calix[4]arene methylenebisphosphonic acid C-145 and its sulfur-containing analogue. The Ukrainian 
Biochemical Journal, 2018, 90(6), 21-30

$V> 2018

�?NG>6V E?>64 antithrombotic drugs, blood coagulation, calix[4]arene, endothelial cells, 
fbrinolysis, haemostasis, platelets

DOI 10.15407/UBJ90.06.021

�4=>>EV5=5 46F>DEF6> =V

�VEF<FL 45D646=G 
F4T<=<FN / E?G65>6G 
V=D>D<4FVN

=V

�>E<?4==O http://ukrbiochemjournal.org/2018/11/haemostasis-modulation-by-
calix4arene-methylenebisphosphonic-acid-c-145-and-its-sulfur-
containing-analogue.html

O. S. Tkachenko, Ie. A. Hudz, H. V. Kosiakova, P. P. Klymenko. Protective action of N-stearoylethanolamine 
on blood coagulation and arterial changes in spontaneously hypertensive rats fed cholesterol-rich diet. 
The Ukrainian Biochemical Journal, 2020, 92(2), 60-70

$V> 2020

�?NG>6V E?>64 atherosclerosis, cholesterol-rich diet, hemostasis, N-
stearoylethanolamine (NSE)

DOI 10.15407/UBJ92.02.060

�4=>>EV5=5 46F>DEF6> =V

�VEF<FL 45D646=G 
F4T<=<FN / E?G65>6G 
V=D>D<4FVN

=V

�>E<?4==O http://ukrbiochemjournal.org/2020/04/protective-action-of-n-
stearoylethanolamineon-blood-coagulation-and-arterial-changes-in-
spontaneously-hypertensive-rats-fed-cholesterol-rich-diet.html

V. A. Didkivskyi,  A.O. Pavlenko. Approbation of calix[4]arene as an antithrombotic agent in vivo. 
Biotechnologia Acta, 2022, 15(5), 41-46

$V> 2022

�?NG>6V E?>64 calix[4]arene, blood plasma, platelets, thrombosis, blood coagulation, 
noncovalent complex

DOI 10.15407/BIOTECH15.05.041

�4=>>EV5=5 46F>DEF6> =V

�VEF<FL 45D646=G 
F4T<=<FN / E?G65>6G 
V=D>D<4FVN

=V

�>E<?4==O https://biotechnology.kiev.ua/index.php/en/journal-archive-en/2022-
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