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C-145 (octasodium salt of calix[4]arene-tetra-methylenebisphosphonic acid) was previously consid-
ered as specific anti-coagulant agent that affects fibrin polymerization and does not notably influence other
parameters of coagulation system. C-145S (octasodium salt of thiacalix[4]arene-tetra-methylenebisphospho-
nic acid) possessing wider hydrophobic hole was expected to be more effective antithrombotic agent than
C-145. The aim of present work was to compare the action of both organic compounds on fibrin polymeriza-
tion, fibrinolysis, platelets and endothelial cells. The change of turbidity during fibrin clot formation induced
by APTT-reagent and digestion induced by tPA was estimated. Turbidity study was used for the estimation of
polymeric fibrin hydrolysis by plasmin in the presence of thiacalix[4]arene C-145S and calix[4]arene C-145.
Effects of thiacalix[4]arene C-145S and calix[4]arene C-145 on the activation of Glu-plasminogen by strep-
tokinase were studied using chromogenic substrate S2251. Platelet aggregation study was performed using
aggregometry. Stimulated Ca®" efflux from endoplasmic reticulum and cytoplasm were determined using
specific Ca**-sensitive probes targeted to endoplasmic reticulum (Mag-Fluo-4) and cytoplasm (FURA-2) by
spectrofluorimetry. Both C-145 and C-145S decreased the final turbidity of clot and prolonged clot lysis time
in blood plasma in comparison to control value. C-145 was shown to be the more effective fibrinolysis inhibi-
tor when studied in model system of polymerized fibrin desAB. C-145S but not C-145 induced concentration
changes of Ca** in cytoplasm of resting platelets and significantly inhibited (up to 30%) Ca®* efflux from en-
doplasmic reticulum of platelets activated by ADP. Both C-145 and C-145S stimulated the proliferation of en-
dothelial cells of PAE cell line. The effect of C-145S was more prominent. In conclusion, calix[4]arene C-145S
proved to be the more potent inhibitor of fibrin polymerization in comparison to C-145, which suggested ear-
lier as anticoagulant agent. C-145S proved to have much more outlined inhibitory action on Ca**-signaling in
platelets and stimulatory effect on endothelial cells proliferation. Thus C-145 remained the most prospective
molecular platform for the development of antithrombotic agent.

Keywords: calix[4]arene, haemostasis, fibrinolysis, endothelial cells, platelets, blood coagulation, an-
tithrombotic drugs.

alix[4]arenes and thiacalix[4]arenes are
macrocyclic compounds composed of hy-
drophobic ‘cup’ that is modified on the edge

by fragments of methylenebisphosphonic acid [1].
They can effectively bind amino acids, namely Ar-

ginine and Arginine-containing peptides as well as
proteins and supramolecular complexes in solution
[2, 3]. Non-surprisingly that calix[4]arenes and their
derivatives found application as inhibitors of various
biochemical processes [4, 5].
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It was previously shown that calix[4]arene
C-192 and its Sodium salt C-145 effectively inhibi-
ted the polymerization of fibrin by direct blocking of
A:a knob-hole interactions during its polymerization
thus preventing the formation of three-dimensional
fibrin network that is the core of thrombus [6]. Such
unique properties allowed us to assume the possible
use of C-145 in antithrombotic therapy. Further re-
sults concerning C-145 influence on the other blood
proteins were extremely promising. C-145 did not
influence any of the studied haemostatic compounds
even being injected in vivo into rabbit’s bloodstream
[7]. However several other unexpected effects of
C-145 were found. First of all, in vivo administration
of C-145 leaded to huge decrease of platelets con-
centration that was however restored after 24 hours.
Also C-145 effectively induces proliferation of en-
dothelial cells in cell culture [8, 9]. These properties
were alarming in the light of biomedical application
of C-145. Anti-platelet action increases the overall
anticoagulant action of C-145, and stimulation of
endothelial cells proliferation is promising for the
increasing of revascularization of tissues wounded
by ischemia. Some inhibitory action of C-145 on fi-
brinolysis that did not impair anticoagulant action in
vivo was also detected [10].

To implement calix[4]arenes as the molecu-
lar platform for the development of antithrombotic
drugs we have to study all mentioned effects more
precisely. We also aimed to find calix[4]arene that
would possess anticoagulant action similar to C-145
and would not have side-effects.
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Data of computer modeling demonstrated that
thiacalix[4]arenes and in particular C-145S have
bigger hydrophobic ‘cup’ then C-145 described
previously (Fig. 1). It contains four atoms of Sulfur
that unite heterocyclic compounds and that is why
is more flexible and could have higher specificity to
protein substrate. So we assumed that C-145S also
can be more specific to fibrin and possess less of
nonspecific effects that we assumed are anti-platelet
and anti-fibrinolytic actions.

In this work we aimed to test this suggestion
by head-to-head comparison of C-145 and C-145S
action on fibrin polymerization, fibrin digestion and
platelet reactivity.

Materials and Methods

Materials. Calix[4]arene C-145 and thia-
calix[4]arene C-145S preparation. Calix[4]arene
C-145 was obtained according to method described
in [8]. Thiacalix[4]arene C-145S was obtained by the
same procedure but as the starting compound for
synthesis was used tetraformyl thiacalix[4]arene.

Chemicals. HEPES, APTT-reagent, tissue
type plasminogen activator (t-PA) DMEM, MTT
3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazo-
lium Bromide, dimethyl sulfoxide were purchased
from Sigma (USA). ADP was from Merck (Ger-
many). Ca*'-sensitive probes targeted to endoplas-
mic reticulum (Mag-Fluo-4) and cytoplasm (Fura-2)
were purchased by ThermoFisher Scientific (USA).
Chromogenic substrate of plasmin S2251 (H-D-Val-
L-Ley-L-Lys-p-nitroaniline hydrochloride was from
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Fig. 1. Structures of C-145 (octasodium salt of calix[4]arene-tetra-methylenebisphosphonic acid) and C-145S
(octasodium salt of thiacalix[4]arene-tetra-methylenebisphosphonic acid)
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Renam (Russia), streptokinase from Belmedpreparat
(Belorussia). Cell line PAE was a kind gift of Prof.
I. T. Goot (University of London).

Methods. Blood sampling and blood plasma
obtaining. Human blood samples were obtained
from healthy donors. Volunteers signed informed
consent prior to blood sampling according to the
Helsinki declaration. 3.8% Sodium citrate added im-
mediately after collection to whole blood in 1:9 ratio
was used as an anticoagulant. Platelet rich plasma
(PRP) was obtained from human citrated blood by
centrifugation at 1500 rpm during 30 min. For prep-
aration of platelet poor plasma PRP was additionally
spinned-down at 1500 rpm during 30 min.

Overall haemostatic potential. For estimation
of blood plasma haemostatic potential the change of
turbidity during clot formation induced by APTT-re-
agent was estimated. The clots were formed in wells
of microplate, to which the following reagents were
added sequentially: 0.05 M HEPES buffer (pH 7.4),
containing 0.15 M NaCl, 70 ul blood plasma, and
4 ul of APTT reagent. The plasma clotting was ini-
tiated by adding of 25 mM CaCl,. The final reac-
tion volume was 300 ul [11]. In alternative probes
tissue type plasminogen activator (t-PA) was added
to a final concentration of 75 IU/ml. The change of
turbidity during the formation and degradation of fi-
brin clot were monitored constantly at 405 nm using
Multiskan EX (Thermo Fisher Scientific, Finland).

Basic coagulation parameters were calculated
using experimental curves. The area under the curve
of turbidity was used to quantify overall haemostatic
potential (OHP). Coagulation potential (CP) was es-
timated as the area under the curve of clot formation,
obtained without tPA, from the initiation of blood
plasma coagulation until a moment of the complete
clot degradation that was formed in the presence of
t-PA. All values were expressed in units of absorban-
ce multiplied by the time in seconds (a.u.xs) [12]. Ar-
eas under the curves were calculated by integration
of the values of turbidity in each checkpoint [13].

Half-time of clot lysis was calculated as period
of time from the beginning of clot formation to the
point when the turbidity of clot was 1/2 from the
maximal density.

Hydrolysis of polymeric fibrin by plasmin.
Turbidity study was used for the estimation of poly-
meric fibrin hydrolysis by plasmin in the presence
of thiacalix[4]arene C-145S and calix[4]arene C-145.
The study volume was mixed in the thermostatic
tube of spectrophotometer SF-26, Lomo (USSR).

It contained 0.02 M veronal buffer pH 7.4 with
0.001 M CaCl, and 0.13 M NaCl; 3 pg (35 nM) of
plasmin, 0.15 pg (3.2 uM) of streptokinase and thia-
calix[4]arene C-145S and calix[4]arene C145 in the
range of concentration 10-100 uM, control sample
contained the equivalent volume of the buffer solu-
tion. The clot formation was initiated by the addition
of 200 pg (588 nM) of monomeric fibrin desAB to
the incubation volume. Total volume of incubation
mixture was 1 ml. Reaction was monitored at 37 °C.
The process of fibrin clot formation and digestion
was measured by the change of turbidity at 350 nm.
We measured the time from initial point of polyme-
rization to the point when clot turbidity was 50%
from the maximal meanings (t'2). The speed of lysis
was estimated as the inverse value to t' - 1/t/%, s™.

Activation of Glu-plasminogen by strep-
tokinase. Effects of thiacalix[4]arene C-145S and
calix[4]arene C-145 on the activation of Glu-plas-
minogen by streptokinase were studied using chro-
mogenic substrate. The activity of plasmin generated
by streptokinase was estimated using achromogenic
substrate of plasmin S2251 (H-D-Val-L-Ley-L-Lys-
p-nitroaniline hydrochloride, Renam, Russia). Acti-
vation volume that was mixed in the wells of 96-
well plate (Greiner bio-one, Germany) in 0.05 M
Tris-HCI buffer, pH 7.4 with 0.13 M NacCl, at 37 °C.
Total incubation volume was 0.25 ml, it contained
5 ug (200 uM) of Glu-plasminogen, 0.025 pg (2 uM)
of streptokinase (Belmedpreparat, Belorussia), 30 pg
(375 uM) of monomeric fibrin. Mixture also con-
tained 1-100 uM of C-145 or C-145S. Control sam-
ple contained the equivalent volume of the buffer
solution. The change of optical density during p-ni-
troaniline generation was measured using Multiskan
EX (Thermo Fisher Scientific, Finland) at the wave-
length 405 nm (reference wavelength was 492 nm).

Platelet aggregation measurement. Platelet
aggregation measurements were based on changes
in the turbidity of human platelet-rich plasma [14].
Aggregation was registered for 10 min using Ag-
gregometer Solar AP2110 (Belorussia). We estimated
the initial rate and final level of aggregation at 37 °C.
In typical experiment 250 pl of PRP was activated by
12.5 uM of ADP in the presence of thiacalix[4]arene
C-145S or calix[4]arene C-145. Control sample con-
tained equivalent volume of 0.05 M HEPES buffer
(pH 7.4) with 0.15 M NaCl.

Measurements of the level of Ca?* in plate-
lets. Stimulated changes of Ca?* level in the presence
of thiacalix[4]arene C-145S or calix[4]arene C-145 in
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platelets was registered using Ca*'-sensitive probes
FURA-2/AM, retained in cytosol, or Mag-Fluo-4/
AM, targeted mainly to endoplasmic reticulum [15].

Platelets were loaded with FURA-2/AM
(1 uM) at 30 °C for 60 min, washed twice and left
for 30 min to let complete de-esterification. Suspen-
sions of FURA-2-loaded platelets were excited al-
ternately at 340 and 380 nm and fluorescence was
recorded at 510nm to calculate the 340/380 excita-
tion ratio. /n situ calibrations were conducted in the
presence of 5 uM A23187. The intracellular concen-
tration of Ca®* (in nM) was calculated according to
the Grynkiewicz, Poenie and Tsien equation [16].

Mag-Fluo-4-loaded samples were excited at
480nm and the signal intensity was recorded at
520nm. The intensities were normalized to base-
line after background subtraction. Measurements
were performed using the QuantaMaster 40 spectro-
fluorimeter (Photon Technology International, Inc.,
Canada).

Cell cultivation. Cell line of PAE (Porcine
Aortic Endothelial Cells) was incubated in DMEM
medium supplemented with 10% FBS, 2 mM
L-glutamine and 40 mg/ml gentamicin at standard
conditions (at 37 °C in 5% CO,) during two days.
Thiacalix[4]arene C-145S and calix[4]arene C-145 in
concentration range from 2.5 to 100 uM in 0.05 M
Tris-HCl buffer, pH 7.4 with 0.13 M NaCl were added
to the culture medium. Equivalent volume of 0.05 M
tris-HCl buffer, pH 7.4 with 0.13 M NaCl was added
to control samples. Cell viability was measured by
MTT-colorymetric test. The cell proliferation was
expressed as percentage of the viable cell number
of the control (non-treated cells) and calix[4]arene-
treated cells [17].

Statistical data analysis was performed using
Microsoft Excel. All assays were performed in se-
ries of three replicates and the data were fitted with
standard errors using “Statistica 7”. Results are pre-
sented as means + standard deviation. The differen-
ce between the groups was analyzed by one way
ANOVA. Data were considered significant when
P <0.05.

Results and Discussion

Fibrin formation and digestion in blood
plasma. To study the action of C-145 and C-145S on
formation and digestion of fibrin clot in blood plasma
we used the method of overall haemostatic poten-
tial according to Blombaéck [18]. Both studied com-
pounds were in a form of Sodium salt and analyzed
in the range of concentration from 10 to 50 pM.
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Fig. 2. Dependences of maximal turbidity of clot
formed in blood plasma under the action of APTT-
reagent from the concentration of thiacalix[4]arene
C-145S and calix[4]arene C-145

It was shown that both compounds were ef-
fective inhibitors of APTT-induced clotting of
blood plasma. Thiacalix[4]arene C-145S was shown
to be more effective then calix[4]arene C-145
(IC,, =20 uM, IC,, = 27 uM, respectively). However
in a zone of low concentrations (10-20 uM) that were
recommended for in vivo use of C-145, the effects of
both compounds were almost the same (Fig. 2).

In the same set of experiment we also com-
pared the time of tPA-induced half-time of fibrin clot
lysis in the presence of C-145 and C-145S (Fig. 3). It
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Fig. 3. Dependences of the time of half-time of
tPA-induced lysis of fibrin clot formed in blood
plasma under the action of APTT-reagent from the
concentration of thiacalix[4]arene C-145S and ca-
lix[4]arene C-145
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duced lysis of fully formed fibrin desAB clot from

the concentration of thiacalix[4]arene C-145S and

calix[4]arene C-145

was demonstrated that C-145S effectively inhibited
clot lysis and completely terminated it taken in con-
centrations above 35 uM. In the same time, C-145
effectively inhibited clot lysis only at concentration
of 40 uM. The half-time of clot lysis was prolonged
no more than in 1.5 times in the range of C-145 con-
centration from 10 to 27 pM.

Digestion of polymeric fibrin and plasmi-
nogen activation. To study the effects of C-145
and C-145S on fibrilolysis, we examinated the ly-
sis of polymeric fibrin desAB in model system.
Monomeric fibrin desAB that was dissolved in
0.125% acetic acid was immediately polymerized
being added to the sample media with neutral pH.
That is why we can separate the effect of studied
compounds on fibrin polymerization and study fi-
brinolysis more precisely.

It was shown that C-145 taken in concentra-
tion of 10 uM completely diminished the hydrolysis
of fully formed fibrin desAB clot by plasmin. On
the other hand, C-145S at concentration of 10 uM
C-145S inhibited fibrin desAB hydrolysis on 75%.
Complete inhibition of hydrolysis by C-145S was ob-
served at 50 uM (Fig. 4).

We observed the difference of the action of
studied compounds on fibrin clot that was formed in
blood plasma under the action of endogenous throm-
bin and the clot that was formed immediately in neu-
tral solution from monomeric fibrin desAB [19]. It
can be assumed that the structural properties of clot
influence peculiarities of calix[4]arene and thiaca-
lix[4]arene action on its lysis.
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Fig. 5. Activation of plasminogen by streptokinase
in the presence of thiacalix[4]arene C-145S and ca-
lix[4]arene C-145 determined using plasmin-specific
chromogenic substrate S2251

Direct action of C-145 and C-145S on plasmino-
gen activation was also observed. It was shown that
the presence of 10 uM of each studied compound in
the incubation volume leaded to 50% diminishing of
plasminogen activation. C-145 was generally more
effective inhibitor of plasminogen activation than
C-145S (Fig. 5).

Thus, C-145 was shown to be more effective fi-
brinolysis inhibitor when studied in model systems
and C-145S possessed lower antifibrinolytic activity.
However in blood plasma studies both compounds
were effective inhibitors of fibrinolysis at high con-
centrations (50 uM and higher) and moderately sup-
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Fig. 6. Effects of different concentrations of thiaca-
lix[4]arene C-145S and calix[4]arene C-145 on the
rate of platelet aggregation induced by 12.5 uM of
ADP
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Fig. 7. The changes in Ca*" level in cytoplasm (A) and endoplasmic reticulum (B) of resting and ADP-ac-
tivated platelets that were monitored using FURA-2 and Mag-Fluo-4, respectively, in the presence of TBS
(control, green trace), thiacalix[4]arene C-145S (red) and calix[4]arene C-145 (blue). Typical results of three

independent experiments

press clot lysis at concentrations, that were previ-
ously selected for in vivo application.

Platelet aggregation and Ca*" balance. ADP-
induced platelet aggregation in platelet rich plasma
in the presence of C-145 and C-145S was applied as a
basic test of C-145 and C-145S action on platelet ag-
gregation. It was demonstrated that neither C-145 nor
C-145S inhibited platelet aggregation in the studied
range of concentrations (Fig. 6). Only application of
ten-times higher concentrations of both compounds
leaded to inhibition of the rate of platelet aggregation
on 15% for C-145 and on 25% for C-145S (Fig. 5).

As far as Ca?" signaling is a known target of
calix[4]arenes action [20] we estimated the changes
in Ca*" level in cytosol and endoplasmatic reticu-
lum of resting and ADP-stimulated platelets. It was
shown that C-1458S, but not C-145 induces changes of
the Ca*" level in cytosol of resting platelets and at-
tenuates the Ca?" influx after stimulation with ADP
(Fig. 7, A).

Similarly, the Ca** efflux from endoplasmic re-
ticulum of platelets activated by ADP was much de-
creased in the presence of C-145S (5 + 2%) in com-
parison to control (25 + 4%) and even in comparison
to C-145 action (21 + 5%)).

Thus, it was demonstrated that C-145S attenua-
te Ca?'-signaling in platelets. C-145S suppress the
stimulated increase of Ca®" in cytosol and Ca*" ef-
flux from endoplasmic reticulum, thus inhibiting
platelet reactivity. We detected only small tendency
of inhibiting of Ca*" efflux from endoplasmic reticu-
lum of platelets by C-145. However we assume that
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effects on Ca?'-signaling could be an explanation
of inhibiting effect of C-145 on platelet reactivity in
Vivo.

Proliferation of endothelial cells. Study of en-
dothelial cells proliferation in the presence of thiaca-
lix[4]arene C-145S and calix[4]arene C-145 demon-
strated the valuable increasing of cells number in
experimental samples. Previously shown prolifera-
tion-stimulated effect of C-145 was confirmed. As
for C-145S, it has had even more prominent stimu-
lating action of cells proliferation (Fig. 8). Thus,
100 uM of C-145 increased cell proliferation in 1.2
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Fig. 8. Proliferation activity of endothelial cells
(PAE cell line) in the presence of thiacalix[4]arene
C-145S and calix[4]arene C-145 according to the
results of MTT-test. Data are presented in percents
from control meanings (probes without studied
compounds, 100%)
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Fig. 9. Formation of capillary-like structures
during the cultivation of endothelial cells PAE in
the presence of thiacalix[4]arene C-145S (C) and
calix[4]arene C-145 (B). Control cells are shown in
panel A

times, the same concentration of C-145S stimulated
itin 1.5 times.

The morphology of cells that were cultivated
in the presence of C-145 and C-145S was peculiar.
We observed the formation of tube-like structures
that were not detected in control probes and the total
number of cells was not decreased in comparison to
control sample (Fig. 9).

In conclusion, calix[4]arene C-145S was shown
to be more potent inhibitor of fibrin polymerization
then C-145, that was previously selected as antico-
agulant. However, C-145S had much more outlined
inhibitory action on Ca?*-signaling in platelets and
endothelial cells proliferation.
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C-145 (okraHaTpieBa ciib Kaikc|[4]apeH-Te-
Tpa-MeTHJIeHOIC(HOCHOHOBOI KUCIOTH) OYyJI0 paHi-
me o0paHO sK Creru(IYHUI aHTUKOATyJISTHTHUN
areHT, KWW MPUTHIUYE moniMepu3saiito (Giopuny,
HE Mar4M BiIYyTHOIO BIUIMBY Ha 1HII apaMeTpu
cuctemu 3ciganHs kposi. Ockinbku C-145S (okTa-
HaTpieBa CUIb KaJjikc[Tia-4]apeH-TeTpa-METHIICH-
OichochoHoBOT KHCIOTH) Mae OLIbITY T1APOPOOHY
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Yaury, MO)KHa O4iKyBaTH HOro O1JIbIIY aHTUIIOTiMe-
pHU3aliiiHy akTHBHICTH OpiBHsIHO 13 C-145. MeToro
uiei pobotu Oyio MOpiBHSHHS Ail 000X Opraniy-
HUX CIIOJYK Ha mojiMepu3aiiito ¢iOpuny, ¢iopu-
HOJII3, arperamiro TPOMOOIUTIB Ta Mpodideparrito
engorenionurie.  [lomiMepusanito  (GiOpHHOBOTO
3rycTKy B Iu1a3mi kpoBi 3a aii AUTY-pearenty ta
rigpoiniz GpiOpuHOBOrO 3rycTKy 3a [Iii TKAHHMHHOTO
aKTHBaTOpa Mjia3MiHoreny B mpucytnocti C-145 ta
C-145S BuBYanu 3a 1OMOMOTOI0 TYpOiIUMETPHYHO-
ro ananizy. Edexr C-145 ta C-145S Ha axTuBauito
Glu-nia3MiHOTeHY  CTPENTOKIHA30K0  BU3HAYAH
3a JOMOMOTOI0 XpOMOTeHHOro cybcrpary S2251, a
arperauiro TpoMOOLUTIB — 3a JOMOMOT'OIO arpera-
tometpii. CtumynboBanuii Bukuj Ca’' 3 eHjormnas-
MaTHYHOTO PETHUKYJIyMa Ta LUTOIJIA3MU BHBYAIH
3a JIOMOMOTOK0 CHEKTPOIIyOPUMETPIi 13 3aCTOCY-
BaHHAM crerudiyHuX (QIyopecleHTHUX 30HIIB
Mag-Fluo-4 ta FURA-2. Sk C-145, tak i C-145S
3HMKYBaja KiHLIEBY MYTHICTb 3TYCTKY 1 MOAOBXKY-
BaJla Yac HaIliBJII3UCY 3rYCTKY B IJIa3Mi KPOBI JIt0-
nuHau. OqHAK y MOJIENBbHIN cUCTEMI 3 MOJIMEPHUM
¢iopunom desAB C-145 BusiBUBCS €EKTHBHIIIUM
inridiTopom ¢idbpunonizy. C-145S, ane ne C-145,
iHAyKyBaB 3MiHU KoHIeHTpauii Ca’" B muromias-
Mi TPOMOOIIUTIB y CTaHi CIOKOIO, @ TAKOX BipOTij-
Ho iHriOyBaB (Ha 30%) Bukug Ca** 3 engomia3zma-
TUYHOTO PETUKYIyMa TPOMOOLHTIB, aKTHBOBAHUX
ADP. Sk C-145, tak i C-145S cTumyiroBaiu mpo-
nidepanito eHgorenianbHux KiaiTHH cBuHI (PAE).
Takum 4MHOM, MTOKa3aHO, 10 KaJikc[4]apen C-145S
OyB e(eKTHBHIIINM 1HT10iTOpOM NoTiMepHu3amii ¢i-
Opuny nopiBasiHO 3 C-145, axuii panime O0yno 00-
paHo ISl CTBOPEHHS aHTHUKOATYJISIHTHOTO arcHTa.
C-145S Takox BHSIBISIB BHpaKEHIIIMH 1HTiI0ITOp-
HU eDeKT Ha KaJbI[IEBUI CUTHAJIIHT TPOMOOIIUTIB
1 CTUMYIIIOFOUNN e)eKT Ha mpodtidepallito eHI0Te-
mionutiB. Otxe, C-145 BUSBHUBCS MEPCHCKTUBHI-
LI0I0 MOJIEKYJISIPHOIO MIaT(OpMOI0 ISl CTBOPEHHS
AHTUTPOMOOTHYHOIO areHTa.

KnmouoBi cmoBa: kamikc[4]apeH, remo-
cra3, (iOpPHHOTI3, EHJIOTEIIONMUTH, TPOMOOITUTH,
3CiTaHHs KPOBi, aAHTUTPOMOOTHYHI ITpEIapaTy.
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C-145 (oxTanaTpueBas coib Kanukc[4]apeH-Te-
Tpa-mMeTniieHOnCc(HoCcPOHOBOH KUCIOTHI) OBLIT paHee
BBIOpaH B KaUeCTBE CHELU(HUIECKOr0 AaHTUKOATyJIsI-
LIMOHHOTO areHTa, YTHeTAIOIIEro MOJINMEPU3aLNI0
¢ubpuna, He OKa3bIBas OLUIYTHMMOT'O BO3JCHCTBUS
Ha Jpyrue KOMIIOHEHTBI CHCTEMBl CBEPTBHIBAHUS
kpoBu. llockombky C-145S (oxTaHaTpueBast COJb
KanKc|[THa-4]apen-rerpa-metmieHouchochoHo-
BOM KHCIIOTHI) oOnamgaeT Oonbiieil runpodoOHOit
yamei, MOKHO OKHJaTh €ro OOJbIIYI0 aHTHIIO-
JUMEPHU3ALUOHHYIO COCOOHOCTH 10 CPABHEHUIO C
C-145. lenwro manHON pabOTHI OBLIO CpaBHEHUE A (-
(exTOoB 00OMX OpraHMYECKUX COCIMHEHHMH Ha MO-
nuMepu3anuio GpudpuHa, GUOPUHOIN3, arperamuio
TPOMOOLIMTOB U NPOJIN(PEPALNI0 FHIOTEITHOLHUTOB.
[onumepusanuio GUOPUHOBOTO CIyCTKa B IJIa3Me
kposu nox aeiicteueM AYTB-pearenrta u runponus
(uOpUHOBOrO CrycTka Moa ACHCTBUEM TKAaHEBOT'O
aKTUBATOpa Mia3MUHOreHa B npucytctBuu C-145 u
C-145S n3yuanu ¢ TOMOIIBI0 Ty PO IUMETPHIECKO-
ro ananmn3a. Dpdext C-145 u C-145S Ha akTHBAIIHIO
Glu-nna3MuHOreHa CTPENTOKMHA30H ONpenessuin
C TIOMOIIBIO XPOMOTEHHOro cyOctpara S2251, a
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arperanuio TpoMOOLIUTOB — C TIOMOIIBIO arperaTo-
MeTpun. CTUMyIHpoBaHHBIN BEIOpoc Ca’" u3 oH-
JIOTIJIAa3MAaTUYECKOT0 PETUKYJIyMa M IHTOIIa3Mbl
M3yYaId C TOMOINBI0 cHerupuueckux Ghiayopec-
eHTHBIX 30H10B Mag-Fluo-4 u FURA-2 metomom
CHEKTPO(IYyOPUMETPHUH.

Kax C-145, tak u C-145S cHmkana oKOHYa-
TEJIbHYI0 MYTHOCTH CTYCTKa M IMPOJJICBaja BPEeMs
MOJTyJIN3KMCA CTYCTKA B IJIa3Me KPoBH desoBeka. Og-
HAaKO B MOJICJIBHOM CUCTEME C TIOTMMEPHBIM (puoOpH-
HoM desAB C-145 oxazaicst 6omee d3pPeKTHBHBIM
nHTHONTOpOM ubprHOMHM3a. C-145S, HO HE C-145,
WHAYUUPOBal M3MEHEHHUs KoHueHTpauuu Ca** B
[UATOIUTa3Me TPOMOOIIMTOB B COCTOSTHHUM TIOKOS, a
TakXe IOCTOBEpHO WHTruoOuposa (Ha 30%) BEIOpOC
Ca?®" u3 9H/I0MIa3MaTHIECKOTO PETUKYIIyMa TPOM-
ooruroB, aktuBupoBaHHBIX ADP. Kak C-145, tak u
C-145S crumynupoBall mpoaud)eparyio 3H10TSIIHO-
nutoB cBUHBH (PAE). Takum oOGpaszoM, mokasaHo,
yT10o Kanukc[4]apen C-145S Obin Oonee >dpdekTus-
HBIM WHTHUOWTOPOM TOoIMMepr3anuu (udpuHa 1Mo
cpaBHenuto ¢ C-145, koTopblil paHee Obl1 BHIOpaH
IUJIs CO3aHUs aHTUKOArylIsHTHOTO areHTa. C-145S
Tak)ke UMel Oosiee BBIpaKEHHBIH WHTHUOWTOPHBII
3¢ (}eKT Ha KaJbIUEBbIH CUTHAJIUHT TPOMOOILIUTOB
U CTUMYIUPYIOMUii 2P heKT Ha MpoTUdepaInio dH-
norenuonnutoB. Hrak, C-145 okasancs Oonee mep-
CTIIEKTHBHOW MOJIEKYJISIPHOW TIIATQOPMON /IS CO3-
JAaHUST AaHTUTPOMOOTHYECKOTO areHTa.

KniwoueBbie cioBa:kanukc[4]apen, remo-
cta3, GUOPUHOIIN3, SHIOTSIUOIUTHI, TPOMOOIIUTHI,
CBEpTHIBAaHUE KPOBH, AHTUTPOMOOTHYECKHE TTperia-
paThL
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