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The search and development of direct and rapid anticoagulants used per os, is an urgent problem in physiological and medical
science. A number of plants contain heparin-like components with a positive effect on the hemostatic system, both within
normal and in some pathological conditions of the body.

The aim of the work was to study the complex effect of fibrin, a heparin-like substance (heparinoid) from the roots of Paeonia
lactiflora, on fibrinolytic, anticoagulant systems of the body and polymerization processes, when it is administered per os in
animals within normal conditions and when modeling the state of prethrombosis.

Materials and methods. To carry out the research, the roots of Paeonia lactiflora growing in the Botanical Garden of Moscow
State University, and laboratory animals — male Wistar rats — were used. To study the antithrombotic effects of the extract
from roots containing heparinoid, the state of prethrombosis was modeled in rats. The determined parameters of hemostasis
were: anticoagulant activity according to the tests of activated partial thromboplastin time and thrombin time, fibrinolytic
activity according to the test of total fibrinolytic activity, fibrin polymerization according to the test of fibrindepolymerization
activity of blood plasma.

Results. With repeated (every 24 hours within 3 days) oral administration of the extract containing heparinoid, in animals
within normal conditions and with prethrombosis, the following anticoagulant effects were established in the blood: an
increase in anticoagulant, fibrindepolymerization and fibrinolytic plasma activity. Possible mechanisms of the activating
effect of heparinoid on fibrinolysis and anticoagulant properties of plasma due to the excretion of tissue plasminogen
activator into the bloodstream from the endothelium, thrombin inhibition, and fibrin polymerization are described.
Moreover, the anticoagulant effect of the use of the extract from the peony roots was equivalent to that of the reference
drug of low molecular weight heparin from Celsus (USA). For the first time, it was revealed that when modeling experimental
prethrombosis, the administration of heparinoid in rats at the dose of 37.5 IU/kg ME/kr body weight restored impaired
hemostasis, which requires a further study.

Conclusion. The ability of heparinoid from peony roots to normalize the functional state of the anticoagulant system during
the development of prethrombosis in animals has been established. The restriction of fibrin polymerization during oral
administration of heparinoid from peony in animals by increasing the enzymatic fibrinolytic and fibrindepolymerization
activity of blood plasma was revealed. In the future, heparinoid can be used as an antithrombotic agent.
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Mounck n paspaboTka aHTUKOAryNAHTOB NPAMOrO M BbICTPOro AeUCTBUA, MPUMEHAEMbIX NEePOPabHbIM METOAO0M, ABNAETCA
aKTya/IbHOM 3aa4yeit GU3MONOTMYECKOM U MEANLIMHCKOW HaYKW. Pag pacTeHui coaepKunt renapmHonoaobHble KOMMOHEHTbI
C NONOMUTE/IbHbIM BANAHNEM Ha CUCTEMY FEMOCTa3a Kak B HOPME, Tak U NPU HEKOTOPbIX NAaTONIOrMYECKMUX COCTOAHUAX Op-
raHu3ma.

Lienb uccnepoBaHUA — U3yyeHWEe KOMMJIEKCHOTO BO34eMCTBUA Ha GUOPUHONUTUYECKYIO, aHTUKOAryIAHTHYHO CUCTEMbI Opra-
HU3Ma 1 npoLieccbl nonumepusaumm GubprHa renapmHonogobHOro BeLLECTBA (renapnHonaa) U3 KopHein NMoHa MOIOYHO-
LLBETKOBOIO MPK ero nepopasibHOM BBEAEHUMN }KUBOTHbIM B HOPME U NPU MOAENNPOBAHUN COCTOAHMA NpeaTpombo3a.
Matepuanbl u metogbl. KOpHN NMMOHA MOSIOYHOLBETKOBOrO, NpouspacTatoutero 8 boraHmyeckom cagy MrIY. Ucnonb3osa-
MCb NabopaTopHbIe }KMBOTHbIE — KPbICbl-camubl NMHUKU Wistar. A n3yyeHma npoTMBOTPOM6BOTMYECKMX 3DDEKTOB IKCTPaK-
Ta U3 KOPHEN, COAEPIKALLErO renapuvHoua, MOLENUPOBAAN Y KPbIC COCTOAHME NpeaTpombo3a. OnpeaenseMbiMmn napame-
TPaMW remMocCTasa CAYXKUIM aHTUKOATyNAHTHAsA aKTUBHOCTb MO TECTAM aKTUBMPOBAHHOIO YaCTMYHOIO TPOMBONIACTUHOBOTO
BPEMEHM U TPOMBUHOBOIO BpEMEHU, PUBPUHONUTUYECKAA AKTUBHOCTb NO TECTY CYMMaPHOM GUBPUHOAUTUYECKON aKTUBHO-
cTn, nonumepmsaunm GubpuHa no Tecty GUbPUHAENONNMEPU3ALMOHHON aKTUBHOCTU NIa3Mbl KPOBHU,

Pe3ynbratbl. MpM MHOrOKpPaTHOM (B TedeHMe 3-X CyT. Yepes Kaxable 24 4.) nepopanbHOM BBEAEHUMU KUBOTHbIM B HOpME
M Npu npeaTpomb0o3e 3KCTPaKTa, COAEPMKALLEro renapMHons, B KPOBW YCTaHOB/IEHbI MPOTMBOCBEPTbIBAOLWME SDDEKTHI:
NoBbIWEHWE aHTUKOAryNAHTHON, GUBPUHAENONMMEPU3ALLUOHHON U GUBPUHONUTUUECKOW aKTUBHOCTM Maasmbl. OnuUcaHbl
BO3MOXHble MEXaHW3Mbl aKTUBUPYIOLLETO AEWCTBUA renapuHonaa Ha GUbPUHONM3 M aHTUKOAryNsHTHbIE CBOMCTBa Maas-
Mbl BC/IeACTBUE SKCKPELIMU B KPOBOTOK U3 SHAOTENNA TKAHEBOrO aKTMBATOPA NIasMUHOreHa, MHIMOUPOBaHWUA TPOMBMHA 1
nonvmepwusauum ¢pubpuHa. Mpu STOM aHTUKOATYNAHTHBIM 3GHEKT OT NPUMEHEHWUA IKCTPAKTA U3 KOPHEN MMOHA bbla paBHO-
LLleHEH TaKOBOMY Yy NpenapaTa CpaBHEHWUA HU3KOMONERYAPHOro renapuHa dupmsl Celsus (CLLA). BnepBble BbisiBIEHO, YTO
NpY MOAEIMPOBAHMUM SKCMEPUMEHTANLHOMO NPeATPOMbB03a BBeAeHME Kpbicam renapuHonaa B fgose 37,5 ME/Kr maccol Tena
BOCCTaHaB/IMBANO HapyLIEHHYI0 QYHKLMIO FeMOoCTasa, YTo TpebyeT fanbHeNLEero ero n3yyeHus.

3aknioueHue. YcTaHOBNEHA CNOCOBHOCTb remapMHonaa U3 KOpHel MMOHa HOPMasM30BaTb PYHKLMOHANbHOE COCTOAHUE
NPOTUBOCBEPTbIBAOLLLEN CUCTEMBI NMPU PA3BUTUM NPEATPOMO03a Y XKUBOTHbLIX. BbiABNEHO OrpaHUYeHMe npoLecca nonnume-
pu3auun dGrubpuHa Npu NepopanbHOM BBEAEHWUM KMBOTHBIM renapuMHoMaa U3 NMOHA NyTem yBeanveHUs GepmeHTaTUBHOM
dubpuHonnTHYeckon n dpnubprMHAENoAMMEPM3aLMOHHOM aKTUBHOCTM NAa3Mbl KPOBU. B nepcnekTMBe renapuvHOUA, MOXeT
NPUMEHATHCA KaK aHTUTPOMBOTUYECKUIA areHT.

KntoueBble c10Ba: 3KCTPaKT MMOHA, CUCTEMA reMOCTa3a, NPeaTPOMO03, aHTUKOAryAHT, renapuHons,

CnucokK coKpaueHuii: AYTB — aKTMBMPOBaHHOE YacTuyHoe TpombonaactuHoBoe Bpema; FAl — rMUMKO3aMUHOMIMKaHbI; [T
— renap1MHoBoA06HOE BelecTso (renapuHona); ME — mexayHapoaHaa eguHuua renapmHa; HMI — HU3KOMOEKYAAPHbIN re-
napuH; MNCC — npotmMBocBepTbiBatoLwas cuctema; C/IK — cynogekeng; CPA — cymmapHaa GpUObpPUHONUTUYECKAsA aKTUBHOCTb;
TAM — TKaHEBOW aKTMBATOP NAasmMuHoreHa; TB — TpombuHosoe Bpems; AMA— dGnbpUHAENoNMMEPU3aLMOHHAA aKTUBHOCTb

INTRODUCTION

The search and development of direct and rapid an-
ticoagulants used per os, is an urgent problem in physio-
logical and medical science. Currently, new oral anticoag-
ulants are widely used for the prevention of thrombosis
and the intensive care without a laboratory control [1],
which are inferior to low molecular weight heparins in
terms of speed of action. Low molecular weight heparin
(LMWH) preparations have universally recognized advan-
tages, which include: 1) ease of administration — once a
day; 2) no need for laboratory monitoring; 3) relative safe-
ty without adverse side effects in the form of bleeding [2].
Despite the creation of ever new drugs for anticoagulant
therapy, LMWHSs remain the preparations of choice for the
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prevention and long-term treatment of thrombosis. Tradi-
tionally, LMWH is considered a variety of interchangeable
drugs of the same type. However, their relative antithrom-
bin activity varies depending on the average molecular
weight. It is known that LMWH drugs are used only subcu-
taneously or intravenously [3]. Of all the clinic drugs con-
taining LMWH, only Sulodexide can be administered per
os. It is a highly purified mixture of glycosaminoglycans
consisting of LMWH (80%) and dermatan sulfate (20%).
The low molecular weight of both fractions of conjugated
linoleic acid (CLA) provides a high absorption of the drug
when taken per os [4]. The pharmacological properties of
CLA are significantly different from other glycosaminogly-
cans (GAGs) and are characterized by a long half-life and
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a limited effect on the parameters of the hemostatic sys-
tem. Due to the presence of two fractions of GAG, CLA
potentiates the activity of antithrombin Ill and cofactor
heparin Il simultaneously. When taken orally, CLA addi-
tionally detects a fibrinolytic activity due to the release
of tissue plasminogen activator from vascular endotheli-
um [5]. The antithrombotic and antithrombin activity of
CLA is of significant pharmacological interest and makes
it possible to use it for the prevention and treatment of
diseases complicated by thrombosis [6, 7]. However, this
drug is obtained from tissues of the animal origin, namely,
from the mucous membrane of the pig’s small intestine.
At the same time, the search for drugs of a similar action
of a plant nature is of an undoubted interest. Many plants
serve a source of medicinal raw materials for the isolation
of anticoagulants, fibrinolytics and thrombolytics [8-11].

It was previously established that a number of plants
contain the components that are an integral part of hep-
arin and other GAGs [12, 13] with a positive effect on
the hemostatic system both within normal and in some
pathological conditions of the body [14]. An anticoagu-
lant agent of the heparin nature with an inhibitory ac-
tivity against factor Xa and thrombin was obtained from
birch bark [15]. A heparin-like substance was found in
the roots of herbaceous peonies. It exerts anticoagulant
effects in vitro and when administered in animals intra-
venously [16].

The aim of the work was to establish a comprehen-
sive effect on the fibrinolytic and anticoagulant systems
of the body, as well as on the polymerization of fibrin
of a heparin-like substance from the roots of Paeonia
lactiflora administered in animals per os both within
normal conditions and when modeling the state of pre-
thrombosis.

MATERIALS AND METHODS

Animals

The experiments were performed on 66 laboratory
animals — white male Wistar rats weighing 190-210 g.
The animals were obtained from the nursery of the Stol-
bovaya station in the Moscow region. Before and during
the experiments, the rats were on a normal laboratory
diet and kept under standard conditions in the vivarium
of the Faculty of Biology of Moscow State University with
a free access to water and food and observing a 12-hour
light regime of the day. All the animal experiments were
carried out in accordance with the generally accepted
ethical principles and standards recommended by the
European Convention for the Protection of Vertebrate
Animals (Strasbourg 06/15/2006), the Basel and Helsinki
Declaration on the Humane Treatment of Animals.

Raw Materials
Paeonia lactiflora roots were obtained from envi-
ronmentally friendly plants growing in the Botanical Gar-

210

den of Moscow State University. (Moscow, Russia). This
peony species was determined by the employees of the
Botanical Garden of Moscow State University chaired
by M.S. Uspenskaya. The raw materials were harvested
in autumn (from late August to mid-October 2016) and
stored at the temperature of + 3..5°C. For the experi-
ments, the primary 5% extract was prepared from dry,
clean roots, which were ground in a porcelain mortar to
a powder state. The presence of a heparin-like substance
was determined in the extract [16] by photoelectrocol-
orimetric method using Azur A (a dye for heparin) and
protamine sulfate (a heparin inhibitor). The heparin-like
substance in the amount of 0.5 mg, dissolved in 0.5 ml
of physiological solution of sodium chloride, contained
37.5 IU of heparin.

Study Design

The heparin-like substance (heparinoid) in the indi-
cated dose (0.5 mg) and volume (0.5 ml) was adminis-
tered orally in experimental rats weighing 200 g every
day.

The first series of experiments

The studies were conducted on healthy rats kept un-
der standard vivarium conditions. The rats were divided
into three groups: the 1st group received heparinoid per
os once, the 2nd group received heparinoid for 3 days
every 24 hours and the 3rd (control) one —a 0.85% sodi-
um chloride solution.

The second series of experiments

The study was carried out under experimental
prethrombosis. The state of prethrombosis in rats was
modeled by creating depression of the anticoagula-
tive system function by administering a 2.5% solution
of chlorpromazine (0.06 ml/200 g of body weight) to
turn off the autonomic nervous system, followed (after
30-40 minutes) by intravenous injection in rats of a 1%
solution of coagulant — tissue (brain) thromboplastin in
the volume of 0.6 ml/200 g of body weight.

Rats with experimental prethrombosis were divid-
ed into 3 groups: the 1st (experimental) group prelim-
inarily received -heparinoid three times in the indicat-
ed dose and volume; the 2nd one (control) was given
a 0.85% sodium chloride solution — at the same time
and in the same volume; the 3rd (comparison) group
received commercial low molecular weight heparin
(LMWH) from Celsus (release date 2016 with antifac-
torial Xa activity) three-times —on the same time and
in the same volume (37.5 IU of heparin per 200 g of a
rat body weight). At the same time, in this series of ex-
periments, 2 groups of healthy rats were used for com-
parison, one of which did not receive any drugs (Norm
group), and the second one was treated with hepari-
noid only three times.
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Research practice

The blood was taken from the jugular vein (vena
jugularis) 20 hours after the last injection of drugs using
3.8% sodium citrate as a preservative in the ratio of 9:1.
Then it was centrifuged at 3000g for 10-12 minutes to
obtain platelet-poor blood plasma.

To characterize the parameters of the fibrinolytic anti-
coagulative blood unit, two types of fibrin plates were pre-
pared: 1) unstabilized by factor Xllla, characterized by the
presence of hydrogen bonds in the soluble fibrin polymer;
2) stabilized by factor Xllla, having strong covalent bonds in
an insoluble fibrin polymer. The following biochemical pa-
rameters of hemostasis were determined in blood plasma:
on the unstabilized fibrin plates there was a total fibrinolyt-
ic activity, including the activity of heparin complexes with
blood plasma components and plasmin activity, as well as
fibrindepolymerization activity, reflecting the processes of
fibrin depolymerization; on the standard stabilized fibrin
plates there was the activity of a tissue-type plasminogen
activator and plasmin enzyme. The anticoagulant activity
of plasma was determined by the partial thromboplastin
time (PTT) test, which characterizes the internal mecha-
nism of blood coagulation, and thrombin time (TT), which
reflects the general path of blood coagulation. In addition,
fibrinogen concentration was measured [17].

Statistical processing of results
All data were statistically processed using the non-

parametric Wilcoxon test and Student t-test (Statistica
7.0 software package).

RESULTS AND DISCUSSION

In the first series of experiments with a single oral
administration of heparinoid after 20 hours, a signifi-
cant increase by 28% in the anticoagulant activity (ac-
cording to the PTT test) was found stastically reliable;
anincrease by 37% in the total fibrinolytic activity (TFA)
on unstabilized fibrin due to the total activity of hep-
arin complexes and plasmin activity was established.
As evidenced by an increase in the fibrindepolymeriza-
tion (FDP) activity by 56% compared with the control,
the fibrin polymerization process was significantly re-
duced. An additional confirmation of the inhibition of
the fibrin polymerization process was a decrease in the
concentration of fibrinogen by 33% compared with the
control.

20 hours after a triple oral administration of hepari-
noid, an even sharper change in the studied parameters
towards hypocoagulation was observed. Thus, antico-
agulant activity increased by 50% (according to the PTT
test) and by 23% (according to the TT test) compared to
the control, and exceeded the same indices in the acute
experiment by 22—-13%, respectively. At the same time,
TFA increased by 52%, and, according to the FDA test,
the fibrin depolymerization increased by 49% compared
with the control (Table 1).

Table 1 — Anticoagulant, fibrinolytic, fibrindepolymerization activities; fibrinogen concentration in 20 hours after
once and triple oral administration of heparinoid from Paeonia Lactiflora roots in healthy animals (M + m)

Administrated per os

Blood values Heparinoid,

Heparinoid,
administrated once  administrated 3 times

0.85% sodium
chloride solution,
administrated once

0.85% sodium
chloride solution,
administrated 3 times

(Group 1) (Group 2) Control 1 Control 2
Anticoagulant activity
— (%) by PTT test 39.7 £ 0.4** 46.6 + 2.7** 30.6+1.7 31.0+0.7
— by TT test (128%) (150%) (100%) (100%)
29.0+ 0.6 34.5+ 1.4%* 28.0+1.1 28.0+1.1
110% (123%) (100%) (100%)
TFA, mm? (%) 55.3 £+ 1.3** 61.6 £+ 1.1** 40.5+1.0 40.3+1.5
(137%) (152%) (100%) (100%)
FDPA, mm? (%) 36.0+ 1.1** 38.9+1.3** 23.0+£0.9 26.0+£0.9
(156%) (149%) (100%) (100%)
TTPA, mm? (%) 40.1 £ 1.3** 42.3 £1.3%* 9.5+0.8 9.7+1.0
(413%) (436%) (100%) (100%)
Plasmin activity, 20.2 £1.5%* 24.2 £1.1%* 9.0+ 0.6 8.8+0.8
mm? (%) (230%) (275%) (100%) (100%)
Fibrinogen 187.0 + 13.2* 210.0+9.8 305.0 + 10.0 308.0+11.3
concentration, mg (%) (67%) (70%) (100%) (100%)

Note: statistical indicators are calculated relative to the corresponding control samples taken as 100%. *p < 0.05; **p < 0.01
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As Table 1 shows, the most significant changes af-
ter the exposure to heparinoid compared with the con-
trol, were observed in enzymatic plasma fibrinolysis of
the rats. So, 20 hours after the oral administration of
heparinoid once or three times, the activity of plasmin
significantly increased by 130-175%, respectively. But
especially significant differences from the control un-
der these conditions were found in the activity of TTPA,
which exceeded the control level with single and triple
use of heparinoid by 313 and 336%, respectively.

The second series of experiments involved the cre-
ation of a model of rats with the state of prethrombosis

against the background of depression of the ACS function.
In pre-thrombosis (Control group), a sharp inhibition was
compared with the Norm anticoagulant plasma activity
group (by the PTT test) by 21.4%, TFA decrease — by 65%,
FDPA — by 155%, TTP activity — by 115%, the plasmin lev-
el — by 69%. At the same time, in prethrombosis, the fi-
brinogen concentration was increased by 30% compared
with the Norm group. In the experimental group of rats,
in which prethrombosis was simulated 20 hours after the
last triple use of heparinoid, 30 minutes after the admin-
istration of tissue thromboplastin in rats (Table 2), a pro-
tective antithrombotic effect was established.

Table 2 — Anticoagulant, fibrinolytic, fibrindepolymerization activities; fibrinogen concentration 30 minutes
after modeling prethrombosis in rats against the background of triple oral administration of heparinoid
from Paeonia Lactiflora (M £ m)

Heparinoid,
administrated3

30 minutes after modeling experimental prethrombosis
against the background triple administration of:

Healthy rats

Blood values (Group 1 — before

prethrombosis) periment

Anticoagulant activity 39.7 £ 0.4** 30.0+1.7
— (%) by PTT test (163%) (123%)
TFA, mm?2 (%) 55.3 £ 1.3** 41.5 +1.0%*

(229%) (173%)
FDPA, mm? (%) 36.0 + 1.1** 26.0 £ 0.9**

(400%) (279%)
TTPA, mm? (%) 40.1 + 1.3%* 8.3 +0.8%*

(817%) (184%)
Plasmin activity, 20.2 +1.5%* 9.0+ 0.6**
mm? (%) (348%) (161%)
Fibrinogen 187.0 +£13.2 ** 326,0 £12,0**
concentration, mg (%) (45%) (78%)

heparinoid — Ex-

0.85%-sodium
chloride — Control

LMWH (Celsus) — (Norm group)

reference drug

243+2.2 28.9+0.7 31.0+0.7
(100%) (122%) (121.4%)
23.9+2,1 30.0 + 1.1* 40315
(100%) (125%) (169%)
9.0+1.5 . 23.0+0.9
(100%) (255%)
45+0.1 - 9.7+1.0
(100%) (215%)
5.5+0.2 - 8.8+0.8
(100%) (160%)
415.0 £ 15.3 400.0 £ 12.0 308.0 £ 11.3
(100%) (96%) (70%)

Note: statistical indicators are calculated relative to the corresponding control samples taken as 100%. * p <0.05; ** p <0.01

So, in experimental rats (Experience), the anticoagu-
lant activity, according to the PTT test, increased by 23%
compared with the control, and approached the same
indicator in healthy rats (Norm group). Moreover, TFA
increased by 73% compared with the Control and also
almost corresponded to the normal level (Norm group).
According to the FDPA test, fibrin depolymerization in-
creased by 179% under the influence of heparinoid,
while in the Norm group this value exceeded the control
level by 155%. In the Experience, TTPA increased by 84%
compared with the Control but, however, did not reach
(by 31%) the level noted in the Norm group. Plasmin ac-
tivity in the Norm and Experience groups exceeded the
control level by 60-61%. The fibrinogen concentration
after the exposure to heparinoid corresponded to the
normal values (Table 2). In the reference group (com-
mercial LMWH was administrated), an increase in anti-
coagulant and the total fibrinolytic activity was found to
be 22 and 25%, respectively.

Analyzing the results obtained, it should be noted
that the extract from the roots of Paeonia lactiflora, like
SLK [5], has not only an anticoagulant effect, like heparin
[18] and the reference drug (Table 2), but also a wide
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range of fibrinolytic effects when administered into the
body per os. It enhances the activity of tissue plasmin-
ogen activator in the bloodstream more than 4 times,
both with single and triple uses.

It indicates its high affinity for endothelial cells and
indicates its ability to interact with endothelial recep-
tors, expressing plasminogen activators into the blood-
stream from the vessel wall, as was shown in other
works, under the action of other plant anticoagulants
[19]. It was also revealed that this process is associated
with the increased plasmin activity under the influence
of heparinoid. We are the first to have established the
fact that plant-based heparinoid, when administered per
os, interferes with the polymerization of fibrin, as a re-
sult of which its FDPA in blood plasma increases by more
than 50-60%. Earlier [20], it was reported that thrombin
interacts with fibrinogen under the influence of plant in-
hibitors, which was observed in our studies.

It is noteworthy that a protective antithrombotic ef-
fect, which was found when modeling the state of pre-
thrombosis in animals, was revealed in heparinoid. The
heparinoid studied by us when taken per os, like the SLK
administered per os [6], has both antithrombin and an-
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tithrombotic activity. Heparinoid, like SLK, is of pharma-
cological interest in terms of its use for the prevention of
diseases complicated by thrombosis.

CONCLUSION

Based on the study of the effects of the plant hep-
arinoid from Paeonia lactiflora, its anticoagulant effect
is revealed even with a single administration per os. It
is enhanced when administered every 24 hours at the
daily dose of 37.5 IU (by heparin content) per 200 g of
rat body weight for 3 days. Its protective and corrective
role in restoring the impaired function of the antico-
agulant system during the development of the state of
prethrombosis in animals has been established. It was
found out that heparinoid, when administered per os,
reduces the plasma concentration of fibrinogen, limits
the process of fibrin polymerization, increases the enzy-
matic plasma fibrinolytic activity by increasing the level
of plasmin and the activity of tissue plasminogen activa-
tor, and enhances the total fibrinolytic activity, as well

as the fibrin-depolymerization activity caused by the
complex of heparin with proteins, peptides and blood
amino acids in the blood. Plant heparinoid has a func-
tional similarity with low molecular weight heparin by
the mechanism of an antithrombotic action. Moreover,
the anticoagulant effect caused by the use of the extract
from the roots of Paeonia lactiflora, was not inferior to
that of the drug for comparison of low molecular weight,
heparin from Celsus (USA). The studied preparation
from the roots of Paeonia lactiflora is a complex agent
with anticoagulant, fibrinolytic, fibrindepolymerization
properties that protects the body from the development
of thrombotic conditions. It can ensure the lysis of fresh
fibrin clots that have just appeared in the bloodstream.
It can do that both due to its direct effect on polymeriz-
able fibrin and through an indirect effect on plasma he-
mostasis. All of these effects of plant heparinoid prove
the effectiveness and prospects of studying this agent
in order to prevent and treat thromboembolic diseases
and thrombotic complications.
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