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Abstract

The article is devoted to the studying of mechanism action on coagulation system the dry
extract of Geranium Palustre herb. Established, those during 20-ty days of introduction the
investigation extract increasing the activity of platelet’s mechanism of hemostasis (increasing
platelet’s amount, their aggregation activity and retraction of blood clotting). On the background of
introduction the investigation extract decreasing indicators of I and 111 phase of coagulation cascade
(activated partial thromboplastin time, thrombin time), increasing prothrombin time and level of
fibrinogen. Obtaining result suggest about active action the dry extract of Geranium Palustre herb
on «external» way activation of hemocoagulation by possibility effect of accelerate the formation of
thromboplastin, causing the hypercoagulation.

The mechanism of antihemmorhagic action of dry extract of Geranium Palustre herb due to
the presence in the composition biological active substances (such as tannins, flavonoids, elagic,

galic and ascorbinic organic acids) that acting complex on vascular-platelet and coagulation
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hemostasis at the expense of increasing the strength and sealing vascular-tissue barriers, P-vitamin
activity — it is ability to reduce capillary fragility and permeability and increasing their resistance.
Key words: dry extract of Geranium Palustre herb, platelets, coagulation, phenolic

compounds.

Pedepar

CraTTs npHucBsiUeHA TOCITIKEHHIO MEXaHI3MY i1 CyX0ro eKCTpakTy TpaBH I'epaHi 00JI0THOL
Ha CcHUCTeMy 3CiJaHHd KpoBi. BcranoBieHo, mo mnporsroM 20-TM [E€HHOIO BBEICHHS
JOCIIJKYBAHOTO E€KCTPaKTy IiIBUINYBanacs AaKTUBHICTb TPOMOOLMTApHOI JIAaHKM TIe€MOCTa3y
(migBUIIyBasacs KUTBKICTh TPOMOOIMTIB, iX arperamiifiHa 3JaTHICTh Ta PETPaKIis KpPOB’STHOTO
3ryctky). Ha (oHi BBeZIeHHS CyXOro eKCTpakTy TpaBH I'epaHi 00JIOTHOT 3HWKYBAINCS MOKA3HUKY |
ta Il da3u koarymsmiiiHoro remocrasy (aKTHUBOBaHHUW YacCTKOBHI TpOMOOIUIACTUHOBUH dac,
TPOMOIHOBHI 4Yac), MiABUIILYBaBCA MPOTPOMOIHOBUIN yac Ta piBeHb (iOpuHoreny. OTpuMani JIaHi
CBiUaTh MPO BIUIMB CyXOT'O €KCTPAKTy TPaBH repaHi O00JOTHOI HA «BHYTPIMIHIN» MIIAX aKTUBAI]
3CiJaHHs KpOBi 3a paxyHOK INPHCKOPEHHS (HOpMYyBaHHS TPOMOOIIACTHHY, IO TPU3BOAUTH IO
rinepKoaryJsiii.

MexaHi3M aHTHUreMopariqHoi Jii CyXoro eKCTpakTy TpaBH IepaHi 00JI0OTHOI 00yMOBIEHUI
HasIBHICTIO y CKJIa/l O10J0T1YHO aKTUBHUX PEUOBUH (IyOMJIBHUX PEYOBHH, (PJIaBOHOI/IB, €J1aroBOi,
rajjoBoi Ta ackKopOIHOBOi OpraHiYHUX KHCJIOT), SIKI JIIOTh KOMIUIEKCHO SK Ha CYJIWHHO-
TPOMOOIMTApHUN, TaK 1 Ha KOArylsALiIHHUN IeMOCTa3 3a PaxyHOK YIIIJIbHEHHS Ta 301UIbIICHHS
MIITHOCTI CYJIMHHO-TKaHMHHUX Oap’epiB, P-BiTaMiHHOT AaKTHBHOCTI — 3JaTHOCTI 3MEHIIYBaTH
IPOHUKHICTB Ta JIAMKICTb KaliJIsApiB, MiIBUILYBaTH iX PE3UCTEHTHICTb.

KirouoBi cioBa: cyxuii ekcTpakT TpaBu repadi 00J10THOI, TPOMOOUMTH, 3CigZaHHSA

KPOBi, ()eHOJIbHI CIOJTYKH.

Pedepar

BJIIMSIHUE CYXOI'O DKCTPAKTA TPABBI TEPAHM BOJIOTHOU HA CUCTEMY
CBEPTBIBAHUSA KPOBMU. Crarbsi mocBsillieHa MCCIEIOBAHUIO MEXaHHM3Ma JEHCTBUS CYyXOro
IKCTpaKTa TpaBbl TepaHH OOJOTHONH Ha CHCTEMY CBEpPTHIBAHHMS KPOBHU. YCTAaHOBIEHO, YTO Ha
npoTskeHuu 20-TH JHEBHOTO BBEJEHHUS HCCIEAYEMOT0 OSKCTPaKTa IMOBBIANACH AKTUBHOCTh
TPOMOOLIMTAPDHOTO  3BEHAa TremocTa3a (YBEIMYMBAJIOCh  KOJMYECTBO  TPOMOOILMTOB,  HUX
arperalioHHasl CIIOCOOHOCTb M PETPaKIMsA KpOBSHOTO cryctka). Ha ¢oHe BBeaeHus cyxoro
HKCTpAKTa TpaBbl repaHH OOJOTHOM cHmkamuch mokazarenu 1 u Il ¢as3sl koarynsaunoHHOTO
reMocrasa (aKTHBHPOBAHHOE YACTHYHOE TPOMOOIUIACTUHOBOE BpeMs, TPOMOHMHOBOE BpEMs),

MOBBIIIAJIOCH  MPOTPOMOMHOBOE BpeMsi W ypoBeHb (uOpuHoreHa. IlonmydeHHble HaHHBIC
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CBUJIETEJIBCTBYIOT O BIUSHUM CyXOI'O HKCTPAKTa TpaBbl T'epaHU OOJOTHON HAa «BHYTPEHHHID» IyTbh
aKTUBAIlMM CBEPTHIBAHMS KPOBH 3a CYET YCKOpeHHA (HOpMUPOBAHHS TPOMOOIUIACTHHA, YTO
IMPUBOJUT K I'HIICPpKOATryJIAIHH.

MexaHu3M aHTUT€MOPPAarMyecKoro AEUCTBUS CyXOrO 3KCTPAKTa TPaBbl I'epaHu OOIOTHOMN
00yCJIOBJIEH HaJIMYUEM B COCTaBE OMOJOIMUYECKH AKTHBHBIX COEIUHEHUH (1yOMIIBHBIX BEIIECTB,
(1aBOHOUIOB, 3JUIATOBOM, TAJNIOBOM M aCKOPOMHOBOW OPTaHUYECKUX KHCIIOT), KOTOPbIE JEHCTBYIOT
KOMIUIEKCHO KaK Ha COCYJUCTO-TPOMOOLIMTApHBIN, TaK U Ha KOAryJISLMOHHBIN reMocTa3 3a CUeT
YIJIOTHEHUsIT W YBEIMYEHHMs] MPOYHOCTH COCYJUCTO-TKaHEBbIX OapbepoB, P-BuTamuHHON
AKTUBHOCTH — CIIOCOOHOCTH YMEHbILATh MPOHULAEMOCTb U JIOMKOCTh KallUJUIAPOB, MOBBILIATh UX
PE3UCTEHTHOCTb.

KiroueBble cji0oBa: Cyxo JKCTPaKT TpPaBbl TrepaHd O0J0THOH, TPOMOOLMTHI,

cBepThIBaHHE KPOBH, eHOIbHbIE COeIMHEHUS].

Introduction. Hemostasis — it is a complex of functional-morphological and biochemical
mechanism that promote the stoppage of bleeding when these vessels are damage and support blood
in a liquid state inside the vessels. The components of coagulation system are: vessel’s wall, blood
cells and plasma factors. Each of them carries activators and inhibitors of coagulation and
fibrinolysis. Depending of the size of injury vessels release 2 mechanisms of blood clotting:
vascular-platelet (primary) and coagulation (secondary) [1]. Primary hemostasis is based on
adhesion and aggregation functions of platelets, secondary (coagulation hemostasis) — it is multistep
enzymatic process where sequentially procoagulants transform to the active form [2, 3].
Disturbance of the balance in one of these mechanisms leads to bleeding. That pathological process
requires correction by destination of hemostatic drugs [4]. One of the main problem in modern
pharmacology — it is development a new medications that can allows complex impact on the course
of pathological process, would be effective and safety during long introduction. The most
perspective direction for solving this problem — it is searching and synthesis the hemostatic drugs
by plant’s origin. In this case on the pharmacognosy department of National University of
Pharmacy has been studied and found that flowering herb of Geranium Palustre content plenty
biological active substances (tannins, flavonoids, ascorbinic, elagic and galic organic acids) which
exhibit antihemmaorhagic action.

The researches are realized according to the plan of Scientific Researches Work of the
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National University of Pharmacy «Pharmacological studying of biological active substances and
medicine drugs by synthetic and natural origin, their using in practical medicine» (Registration
Ne0103U000478).

The aim of our research — it is establishing the possible mechanism action on the
coagulation system the dry extract of Geranium Palustre herb.

Materials and methods. Experiments conducted on white non-linear rats mass 170, 0 —
200, 0g. All animals were divided into 2 groups (6 animals in every group): 1 group — intact
animals which were prepared distillate water in volume 1ml; 2 group — animals which
administrated the dry extract of Geranium Palustre herb during 20-ty days in effective dose 3
mg/kg intragastrically as water solution, stabilized by tween-80.

For established the possible mechanisms action of dry extract of Geranium Palustre herb on
the vascular-platelet hemostasis studied the following indicators: amount of platelets, their
aggregation activity and retraction of clot formation. Counting of platelets performed by method G.
F. Berezaycevoy and M. G. Shubich (1958) used microscopy «Carson Advanced 400-1600 x»
(USA). The aggregation activity of platelets was determinate by express-method of visual
assessment (method A. S. Shitikova, 1984). Retraction of blood clotting was determinate by method
that based on definition serum volume which realized during retraction of blood clot against to
plasma volume of investigation blood [5, 6].

The main indicators that characterize coagulation hemostasis are: activated partial
thromboplastin time (APTT), prothrombin time (PT), thrombin time (TT) and level of fibrinogen
[7]. This indicators studied in blood plasma which received by mixed with 3,8 % sodium citrate
(9:1), centrifugation during 10 min with speed 150 g. For investigation the indicators of secondary
hemostasis used analytical 4-channels coagulometer RT-2204 C (USA) with reagent of company
«RENAM» (Russia) [8, 9].

During experiment with animals was followed the International codec’s of medical ethics
(Venice, 1983), «European convention about protection of spine bone animals, which using with
experimental and others scientific purpose» (Strasbourg, 1986), Directive 2010/63/EU of European
Parliament and Council on the protection of animals used for scientific purposes.

Results of researches processed using descriptive statistics. Statistics credibility evaluated
with univariate analysis of variance ANOVA [10].

Results and discussion. During studied the effect of dry extract of Geranium Palustre herb
on primary hemostasis established that platelet’s amount in peripherical blood increasing in 1,08

and 1,10 times after 14" and 20™ days of introduction (Fig. 1).
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Figure 1. The effect of dry extract of Geranium Palustre herb on platelet’s amount in

peripherical blood

After 14™ and 20™ days of introduction the dry extract of Geranium Palustre herb
established increasing the platelets aggregation in 1,53 and 3,2 times against to intact animals (fig.
2).
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Figure 2. The effect of dry extract of Geranium Palustre herb on
platelets aggregation activity

The retraction of blood clotting characterizes the amount of active platelets and content 32
% against to control group.

In the study of coagulation hemostasis during introduction the dry extract of Geranium
Palustre herb was established the presence a moderate-severe hypercoagulation in 14" days of
experiment that observed during the whole investigation period.

As we known, APTT — it is one of the most informative test that characterize the condition
of hemostasis «internal» cascade: activity of factors XII, X1, IX, VIII, X, V, I, 11, high molecular
kininogen (HMK) and prekallikrein. In group that received the dry extract of Geranium Palustre
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herb observed decreasing APTT level in 1,3 time against to control group.
Table 1
Indicators of coagulation phase of hemostasis during introduction the dry extract of

Geranium Palustre herb

Indicator Control group The dry extract of
Geranium Palustre herb,
EDs0=3 mg/kg

Activated partial thromboplastin 23,6+0,45 18,6+0,8"
time, s

Prothrombin time, s 12,17+0,48 12,82+0,26
Thrombin time, s 32,60+1,24 30,80+1,42
Fibrinofen, g/l 2,55+0,39 2,81+0,22

Note. * - p < 0,001 against to control group

The indicator of 1l phase of hemocoagulation is PT. During the introduction the dry extract
of Geranium Palustre herb PT increasing on 0,55 second against to intact animals. That indicates
on effect of investigation extract on Il phase of hemostasis — it is accelerating of transition
prothrombin in thrombin. Since the level of PT not increased greatly this suggests about absence of
risk thrombosis.

TT characterizes the 11l phase of coagulation — transformation fibrinogen in fibrin. The
level TT decreasing in 1,06 time during introduction the dry extract of Geranium Palustre herb
against to control group.

The level of fibrinogen increasing in 0,9 time against to control group. That, possibility,
balances the hemostasis system and don’t effected on posthemmorhagic state of coagulation. Also,
the moderate hyperfibrinogenemia can be precursor for further hypercoagulation shift.

Obtaining result suggests about effect the dry extract of Geranium Palustre herb on
«external» way activation of hemocoagulation by possibility effect of accelerate the formation of
thromboplastin, causing the hypercoagulation.

The effect of dry extract of Geranium Palustre herb due to the presence in the composition
biological active substances — phenolic compounds (tannins, flavonoids, organic acids). The
mechanism of antihemmorhagic action of phenolic compounds caused by compaction and increase
strength of vascular tissue barriers, possess P-vitamin activity — can reduce permeability and
fragility of capillaries, improve their resistance, due to a decrease of hyaluronidase, preventing
oxidation of ascorbic acid and epinephrine.

Conclusion

1. During intragastrically introduction the dry extract of Geranium Palustre herb in effective

dose 3 mg/kg on 14™ and 20" days the amount of platelets increasing in 1,08 and 1,10 times; their
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aggregation in 1,53 and 3,2 time against to control group. The retraction of blood clotting content
32%.

2. On the background of introduction the investigation extract decreasing indicators of I and
Il phase of coagulation cascade (activated partial thromboplastin time, thrombin time), increasing
prothrombin time and level of fibrinogen. Obtaining result suggest about active action the dry
extract of Geranium Palustre herb on «external» way of hemocoagulation.
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