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Lienb uccnepoBaHuA: onpefeneHne aHTUOKCUMAAHTHBIX, aHTUKOAryAaHTHbIX M aHTMarperaHTHbIX CBOWCTB Yy HEKOTOPbIX NpeacTaBuTeneil poaa
Crataegus L. ans Bbibopa Hambonee nepcnekTUBHbIX BULOB MPY UCMONb30BaHUU B HEBPOJIOTUM.

Matepuan u meTtoabl: B KaUeCTBe MUCCeAyeMbIX OOBEKTOB MCNO/b30BaAUCh Nobern 1 NNoAbl LWeCTU UHTPOAYLIMPOBaHHbIX BUAOB poaa Crataegus
L. — bospblwHMKa neHcuabBaHcKkoro Crataegus pennsylvanica Ashe, 6ospbiwHKUKa anmaaTtuHckoro Crataegus almaatensis Pojark., 6ospbiwHWKa npu-
peyuHoro Crataegus rivularis Nutt., 6oapbiWwHWKa markosaToro Crataegus submollis Sarg., 6oapbilwHUKa canBonucTHoro Crataegus prunifolia (Poir.)
Pers., bospbILWHMKA KpynHOKooUYKoBoro Crataegus macracantha Lodd. ex Loudon 1 ogHOro aukopacTyLiero Buaa — 60ApbILLHMKA KPOBAaBO-KPACHOMO
Crataegus sanguinea Pall. na n3y4yeHWs aHTMOKCMAAHTHOM akTuBHOCTU (AOA) UCCNenyemMblX BULOB Cbipb NPUMEHANCA XEMUIIOMUHECLLEHTHBIA Me-
TOZ B AiBYX BapWaHTaXx Mo BAUAHUIO HA YMEHbLIEHWE CBETOCYMMbl. AHTUKOAryisHTHble CBOMCTBA ONpeaensnch No KAOTTUHIOBbIM TecTam. [ns uc-
CNefloBaHUA aHTUArperaLMoHHbIX CBOMCTB UCNOb30BancA MeToA Born. Bce nonyyeHHble SKCNepUMeHTaNbHbIE aHHbIe CTAaTUCTUYECKM 06paboTaHbl.
Pesynbratbl: Hanbonee Bbicokas AOA Habntoganack y nnonos u noberos C. almaatensis, C. sanguinea v C. submollis. Hanbonblummmn 3HayeHus-
MM MO BAWAHUIO Ha NNa3MeHHbI KOMMOHEHT cUCTEMbI FemocTasa obnaganu nnogbl C. sanguinea, nnoabl C. submollis, nnopwl C. rivularis v noberu
C. macracantha. Mpu oueHKe aHTUarperaLMoHHOM akTMBHOCTU (AAA) HambonbLiMe NOKasaTesn ycTaHoBAeHbl Y naogos 1 noberos C. submollis, C.
sanguinea, C. rivularis, nnogos C. almaatensis.

3aktoueHmne: Hanbonee NepPCneKTMBHLIMU BUAAMU AN AaNbHEWLIEro MccnefoBaHNA U pa3paboTku IGPEKTUBHBIX IEKAaPCTBEHHbIX PACTUTENbHbIX
CPEeACTB A/17 UCNONb30BaHWUA B HeBposoruu asastoTca naogbl C. almaatensis, nnogpl n noberu C. sanguinea, C. submollis v C. rivularis.

KnioueBble cnoBa: pod Crataegus L., okucaumesnsHbili cmpecc, AHMUOKCUOAHMHAA AKMUBHOCMb, XeMUMIOMUHECUEHYUsA, aQHMUKOa2YyAaHMHbIe
ceolicmea, aHMuazpe2aHmMHele cgolicmea, memod bopHa.
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Objective: To assess the antioxidant, anticoagulant, and antiplatelet properties of various species from the genus Crataegus L. and to select the most
promising candidates for neurological applications.

Material and methods: The study utilized the shoots and berries of six introduced species from the genus Crataegus L. and one wild species. The
species examined included:

1. Crataegus pennsylvanica Ashe (Pennsylvania hawthorn)

2. Crataegus almaatensis Pojark (Almaty hawthorn)

3. Crataegus rivularis Nutt. (River hawthorn)

4. Crataegus submollis Sarg. (Soft-leaved hawthorn)

5. Crataegus prunifolia (Poir.) Pers. (Plum-leaved hawthorn)

6. Crataegus macracantha Lodd. ex Loudon (Large-thorned hawthorn)

7. A wild species, Crataegus sanguinea Pall (Red hawthorn)

Two variations of chemiluminescence tests were employed to evaluate these species' antioxidant activity (AOA) and quantify the decrease in light
emission. The anticoagulant properties were assessed through coagulation tests, while Born's optical platelet aggregometry was utilized to determine
antiplatelet activity. All experimental data obtained were statistically analyzed.

Results: The highest AOA levels were found in the berries and shoots of C. almaatensis, C. sanguinea, and C. submollis. The most significant effects on
the plasma component of the hemostasis system were noted in the berries of C. sanguinea, C. submollis, C. rivularis, and the shoots of C. macracantha.
In assessing antiplatelet (AP) effects, the highest measurements were recorded in the berries and shoots of C. submollis, C. sanguinea, C. rivularis, and
C. almaatensis.

Conclusion: The berries of C. amanuensis and the berries and shoots of C. sanguinea, C. submollis, and C. rivularis are the most promising species for
further research and development of effective herbal medicines for use in neurology.

Keywords: The genus Crataegus L., oxidative stress, antioxidant activity, chemiluminescence, anticoagulant properties, antiplatelet properties, Born
method.
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BBEAEHMUE

B HacToswee Bpema HabatogaeTca 3HaUYMTENbHbBIN POCT KoNnYe-
cTBa Ntogel ¢ 3aboneBaHMAMM HepBHOW cucTemsl. bonee 30% ntoaeit
Ha NJaHeTe, N0 AAHHbIM MEAULMHCKOW CTAaTUCTMKM, UMEIOT B CBOEM
aHaMHe3e HeBPO/IOTMYECKMe PACCTPOMCTBA. ITO PO3UT MOBbILLEHU-
eM UHBaAMAM3aLmMK cpegm pabotocnocobHoro Hacenenus'. MHcynorT,
MMUIPeHb 1 AeMEeHUMA — camble PacnpocTpaHéHHble BonesHn Heps-
HOW cucTeMbI®. BbiCOKan cTpeccoBas CUTyauma B mupe (naHaemuu,
JIOKa/IbHble BOMHbI M T.M.), MCUXO3IMOLMOHAbHAA HEYCTOMYMBOCTD,
60/1bLIOE KOMIMYECTBO 3K30- M 3HAOTEHHbIX 3TMONOTUYECKMX (aKTO-
pOB MPUBENU K PE3KOMY YBENIMYEHMIO KOAMYECTBA  HEBPO/IOTMYe-
CKMx 3abonesaHuit [1]. OgHMM U3 BeayLMX SHAOTEHHbIX (aKTOPOB
pa3BuUTMA HEPBHbIX 3aboNneBaHUI ABAAETCA Ype3MepHan aKkTUBaLWA
cBO6OAHOPAAMKANLHOTO NEPEKUCHOTO OKucneHus aunugos (NON),
4TO NPUBOAMT K NOBPEKAEHWIO MEMOPAH HEMPOHOB U K MX arnonTo3y
[2]. Takke ycTaHOBAEHO, YTO MPUYMHOW BOBLLUMHCTBA OCTPbIX Hapy-
LUEHMI MO3roBOro KpoBoOOpaLLeHNA ABASETCA NOBbILEHHOE TPOM-
6006pa3oBaHMe, YTO MPUBOAMT K aTEPOCKIEPOTUYECKUM NOBPEXKAE-
HUSAM SHAOTENNS COCYAOB U B AaNbHENLeM — Pa3BUTUIO TPOMbOo3a.
370 fenaet NepcnekTUBHLIM UCNONb30BaHUE CPEACTB C aHTUTPOMBO-
TUYECKOW aKTUBHOCTbIO A15 MPOPUNAKTUKM AaHHbIX 3a601eBaHui [3].
OTeyecTBeHHble M 3apybekHble SKCNepUMeHTabHble PaboTbl A0Ka-
3bIBalOT 3GHEKTUBHOCTb NPUMEHEHUA BELLECTB PaCcTUTENIbHOMO Mpo-
NCXOMAEHMNA B IEYEHWUM PA3/INYHbIX HEBPOIOTMYECKUX 3ab01eBaHUI
[4-6]. Moatomy ABAAETCA aKTyanbHbIM MOWUCK M Pa3paboTKa HOBbIX
3pdEKTUBHBIX PACTUTENbHBIX CPEACTB C AaHTUOKCUAAHTHBIMM, aHTUA-
TPEraHTHbIMM WM aHTMKOAryNAHTHBIMW CBOWCTBAMMU ANA NPUMEHEHUA
B HEBPONOTUM.

MpenapaTbl 60OAPbIWHUKA ABAAIOTCA KAACCMYECKUMMU JieKap-
CTBEHHbIMW CPEACTBaMM, WCMOAb3YEMbIMM, MPEVMYLLECTBEHHO, B
KapAMONOrMM 3a CHET CBOMX KapAMOTOHMYECKMX, aHTUAPUTMUYECKMX,
TMNONMUAEMUYECKMX U TUNOTEH3MBHBIX cBOWCTB [7-11]. dapmako-
NornyeckMe  CBOMCTBA GOAPBILWHMKOB 06YCNaBAMBAOT Pa3NNyHble
OMONOrNYECKN aKTUBHbIE COEAMHEHWA, TaKMe KaK,  pnaBoHOMUAbI:
rMNeposns, PyTuH, BUTEKCUH, KBEPLLETUH, aNUrEHWH, NOTEONWH, OpU-
EHTUH; TMAPOKCUKOPUYHBIE KMOTbI: X/I0POreHOBAA KMCIO0Ta, Kodeii-
Has KMCNOTa; CanOHMHbI: YPCOI0BAA KUC/I0Ta, 0/1€aHO/I0Ban KUCAOTa,
KpaTeroBas KUCA0Ta; NPOLMAHUANHBI: OIMTOMEpPbI U MONUMEPbI 3MK-
KaTexnHa; AyOunbHble BELLECTBA, }KUPHbIe KUCAOTbI, IMIHaHbI, GUTO-
CTEPUHbI, COAEPIKAHME KOTOPbIX YCTAHOBAEHO B PAa3NYHbIX YacTAX
60APbILHMKOB — NN0AAX, CEMEHaX, LIBETKAX, IMCTbAX M noberax [12-
16].

MpeacTtasutenu popa Crataegus L. MeOT AOCTAaTOYHO LIMPO-
KWUI cneKTp BMON0rMYecKoi akKTUBHOCTH, YTO AENAET UX NepPCreKTUB-
HbIMM MCTOYHUKAMM HOBbIX OTEYECTBEHHbIX 3PGEKTUBHbLIX NieKap-
CTBEHHbIX NPEnapaToB, KOTOPble MOXHO WMCMO/b30BaTb U B APYrMX
oTpacnAx MeauUMHbI. Tak Hanpumep, B Hay4HOM AUTEpaType MMEoT-

1 BcemupHas opaaHu3ayus 30pasooxpaHeHus. https://www.who.int/
[Aama obpaweHus: 10.09.2024]

2 [ocnedyroujue mepsl 8 KOHMeKcme noaumuyeckoli deknapayuu mpemoezo
COBEWaHUA B8bICOKO20 YpoBHA leHepanbHoli Accambrieu no npogunakmuke
HeuHeKyuoHHbIX 3a60nesaHuli u 6opbbe ¢ Humu // BcemupHas opaaHusayus
30pasooxpareHus. https://apps.who.int/gb/ebwha/pdf files/WHA75/
A75_10Add4-ru.pdf [Jama obpaweHua: 10.05.2023]

INTRODUCTION

Currently, there is a significant rise in the number of people
with diseases of the nervous system. According to medical sta-
tistics, more than 30% of people on the planet have a history of
neurological disorders. This situation poses a risk of increased dis-
ability among the working population®. Stroke, migraines, and de-
mentia are the most common neurological diseases?. Crises such
as wars, natural disasters, and global pandemics like COVID-19
lead to high levels of worldwide stress and emotional instability.
Additionally, various external and internal factors have contribut-
ed to a significant increase in the prevalence of neurological dis-
eases [1]. One of the leading endogenous factors in the develop-
ment of nervous system diseases is excessive lipid peroxidation
(LPO), triggered by reactive oxygen species (ROS), which damages
neuronal membranes and leads to apoptosis [2]. It has also been
established that the cause of most acute cerebrovascular acci-
dents is increased thrombus formation, caused by atherosclerotic
damage to the vascular endothelium and subsequently leading
to thrombosis. These findings make using agents with antithrom-
botic activity promising to prevent these diseases [3]. Several ex-
perimental studies prove the effectiveness of using plant-derived
medicines in treating various neurological diseases [4-6]. There-
fore, searching for and developing new effective plant-derived
drugs and herbal medicines with antioxidant, antiplatelet, and
anticoagulant properties for use in neurology is relevant.

Hawthorn preparations have been traditionally used in car-
diology due to their cardiotonic, antiarrhythmic, hypolipidemic,
and hypotensive properties [7-11]. The pharmacological effects
of hawthorn result from various biologically active compounds,
including flavonoids: hyperoside, rutin, vitexin, quercetin, apigen-
in, luteolin, and orientin; hydroxycinnamic acids: chlorogenic acid
and caffeic acid; triterpene saponins: ursolic acid, oleanolic acid,
and crataegic acid; procyanidins: oligomers and polymers of epi-
catechin; as well as tannins, fatty acids, lignans, and phytosterols,
the content of which was found in various parts of hawthorn —
berries, seeds, flowers, leaves, and shoots [12-16].

Representatives of the genus Crataegus L. have a relatively
wide range of biological activity, making them promising sources
of new effective health agents in traditional medicine that can be
utilized in other areas of medicine. Thus, there have been reports
on the neuroprotective activity of hawthorn extract in an exper-
imental stroke model [17]; some bioactive compounds isolated
from hawthorn have been shown to possess antiplatelet aggre-
gation properties [18]. Popovic-Milenkovic MT et al (2014) found
that "aqueous-alcoholic extract of the f berries of the Crataegus
nigra showed antioxidant and anxiolytic activity" [19]. Yushkova
El et al (2017) reported that "o-glycosidic flavonoids and oligo-
meric proanthocyanidins showed significant inhibitory activity

1 World Health Organization. https://www.who.int/ [Accessed: 10.09.2024]

2 Follow-up to the political declaration of the third high-level meeting of the
General Assembly on the prevention and control of noncommunicable diseases //
World Health Organization. https://apps.who.int/gb/ebwha/pdf _files/WHA75/
A75_10Add4-ru.pdf [Accessed: 10.05.2023]
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€A faHHble 0 HEMPONPOTEKTOPHOW aKTUBHOCTU IKCTPAKTa BOAPbILLHK-
Ka Ha MOAE/IN SKCNEPUMEHTA/IbHOTO MHCYAbTa [17]; y HeKoTopbIX 61o-
JIOTUYECKM aKTUBHbIX COEAMHEHWN, BblAENEHHbIX U3 BOAPbILIHMKA,
YCTaHOB/EHbI aHTUTPOMBUYECKMe CBOWCTBA [18]; «BOAHO-CNMPTOBOM
3KCTPaKT Nnoaos Buaa Crataegus nigra NposiBUA aHTUOKCUAAHTHYHO U
AHKCMONUTMYECKYIO aKTUBHOCTbY [19]; «0-TMKo3nAaHble draBoHOMUAabI
W ONIMTOMEpPHbIe NPOAHTOLMAHUANHBI NPOABAANN 3HAYUTENBHYIO UH-
TMBMPYIOLLYIO aKTUBHOCTb B OTHOLLEHUM BMpYCa MPOCTOrO repreca»
[20]; aKcTpaKTbI M3 LBETKOB M NO6EroB 06134atoT aHTUAENPECCUBHBIM
nevicteuem [21]; akcTpakT Crataegus oxyacantha nokasan aHTUOKCU-
[laHTHblE, TIMNONUNUAEMUYECKME U FenaTonpPOTEKTOPHbIE CBOWCTBA, a
9KCTPaKT, NO/TY4EHHbIN U3 cmecu iucTbes Crataegus pinnatifida v ko-
®ypbl Citrus unshiu 6610 3GpHEKTUBHBIM NPU HAPYLWEHUW AUNUAHOTO
npoduna [22-24]; y cemaH HeKoTopbix BUaoB Crataegus L. B aKcne-
PUMEHTe YCTAaHOB/IEHbI aHTUOKCUAAHTHbIE, 3 TaKKe, NPOTMBOBOCMA-
JUTe/IbHble, NPOTUBOAMABETUYECKME, NPOTUBOOMYXONEBbIE CBOWCTBA
[25].

MpeacTaBneHHble AMTEpaTypHble AaHHble AenaloT Lenecoo-
6pa3HbiM NpoBeAeHWe UCCNeA0BaHWUM, [OKa3blBalOWMX MNepcnek-
TUBHOCTb MUCMONb30BaHWUA NpeacTaBuTenet poga Crataegus L. ana
NPodUNAKTUKM U NIeYeHUsA He TONBbKO CepaeYHO-CoCcyaUCTbIX 3abone-
BaHW, HO M 3ab0/1eBaHMI 06MeHa BELLECTB, NEYEHM, CaXxapHOro Auna-
6eTa, OHKONIOTMYECKUX U HEBPONOTUYECKMX 3a60/1€BaHUIA.

LLENb UCCNEAOBAHMUA

OnpeseneHne aHTMOKCUAAHTHBIX, aHTUKOArYNAHTHBIX U aHTUa-
rPEraHTHbIX CBOMCTB Y HEKOTOPbLIX NpeacTaBuTenel poaa Crataegus L.
£4nA Bblbopa Hambonee NepcnekTMBHLIX BUAOB 418 UCMONb30BAHMA B
HeBPONIOTUMU.

MATEPUAN U METOAbI

B KauyecTBe Mccnesyemblx OOBEKTOB MCMO/b30BafMCL Mobe-
T 1 NAoAbl WeCTU MHTPOAYLMPOBAHHbIX BUAOB poda Crataegus L.:
60ApbIlWHMKA NeHcunbBaHckoro — Crataegus pennsylvanica Ashe,
60spbILWHMKA anMaaTuHCKoro — Crataegus almaatensis Pojark., 60s-
pbIWHMKA NpupeyHoro — Crataegus rivularis Nutt., 60ApbILWHUKA MAr-
KoBatoro — Crataegus submollis Sarg., 60ApbILHMKA CIMBONUCTHOTO
— Crataegus prunifolia (Poir.) Pers., 60apbILHMKa KPYNMHOKONOYKOBOMO
— Crataegus macracantha Lodd. ex Loudon 1 ogHOro AMKopacTyLLero
BUZa — 60ApbILIHMKA KpoBaBO-KpacHoro — Crataegus sanguinea Pall.

Wccneoyemble 06pasubl cobupanuch B Pecnybnnke BawwkopTo-
ctaH ¢ 2016 no 2023 rr. Mobern 3arotaBNNBaAIMCD B NEPUOL, LIBETEHMSA,
nAoAbl — B NEPUOA, NIOLOHOLEHNUS BPYYHYIO M CYLUMINCH METOLOM
BO3YLHO-TEHEBOM CYLWIKWU. BbICylleHHOe Cbipb€é B BYMAKHbIX MaKe-
Tax XpaHUNOCb Npy TemnepaType He Bbiwe 25°C 1 Npu BNAXKHOCTU He
Bbiwe 50%.

Ons vccnepoBaHns BUMONOTMYECKON aKTMBHOCTU U3 Uccieay-
eMblx 06pa3LLoB OblM NONYYEHDBI: U3 NA0LOB — OTBapbI, 13 Noberos
— HacTou B cooTHoweHun 1:10 [26]. AN u3yveHUs aHTUOKCUAAHT-
HoW akTMBHOCTM (AOA) MCNONb30BaH XEMUIOMUHECLEHTHbIN METOA,
MpvMeHeHbl ABE METOAMKM UccnenoBaHus. MepBas OCHOBaHa Ha
OKMCNEHUW CONeN Kenesa, BTOPas METOAMKA — Ha BAUAHWUM Ha nno-
NPOTEVMHOBbIE KOMMJ/IEKCHI CONel enesa [27]. Ana perncrpauum xe-
MUIOMUHECLIEHLIMM 1CNoNb30Bascsa npubop «X/IM-003» (000 «bu-
Kan», Poccus). CHUXEHWE CBETOCYMMbI CBEYEHUA CBUAETEIbCTBOBANO
06 AQA.

[ns nccnefoBaHWA aHTUArperaHTHbIX CBOWMCTB MCMO/Ib30BAACh
KPOBb 34,0P0BbIX JOHOPOB-MY}K4YMH OT 18 o 24 net in vitro. Ucnonb-
30BaHa N1a3ma KpoBWM [BYX BapMaHTOB: 060raLéHHan 1 0befHEHHan
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against herpes simplex virus" [20]. Another study found that ex-
tracts from flowers and shoots exhibit antidepressant effects [21].
Crataegus oxyacantha extract has demonstrated antioxidant, hy-
polipidemic and hepatoprotective properties. A Crataegus Extract
Mixture (CEM), a combination of extracts from Crataegus pinnat-
ifida leaves and Citrus unshiu peels, was effective in dyslipidemia
[22-24]. Antioxidant, anti-inflammatory, antidiabetic, and antitu-
mor properties were experimentally established in the seeds of
some Crataegus L. species [25].

The presented literary data suggest the necessity of con-
ducting studies to demonstrate the potential of using the species
and genotypes of the genus Crataegus L. for preventing and treat-
ing cardiovascular, metabolic, and liver diseases, as well as diabe-
tes, oncological conditions, and neurological disorders.

PURPOSE OF THE STUDY

Assessment of antioxidant, anticoagulant, and antiplatelet
properties in selected species of the genus Crataegus L. to iden-
tify the most promising candidates for neurological applications.

MATERIAL AND METHODS

The shoots and berries of six introduced species of the ge-
nus Crataegus L. were used as objects of study:

1. Crataegus pennsylvanica Ashe (Pennsylvania hawthorn)

2. Crataegus almaatensis Pojark (Almaty hawthorn)

3. Crataegus rivularis Nutt. (River hawthorn)

4. Crataegus submollis Sarg. (Soft-leaved hawthorn)

5. Crataegus prunifolia (Poir.) Pers. (Plum-leaved hawthorn)

6. Crataegus macracantha Lodd. ex Loudon (Large-thorned
hawthorn)

7. A wild species, Crataegus sanguinea Pall (Red hawthorn)

The studied samples were collected in the Republic of Bash-
kortostan, Russia, from 2016 to 2023. The shoots were harvested
at the blooming stage, and the berries were harvested by hand at
the fruiting stage. Drying of the raw materials was carried out us-
ing the air-shadow method. The dried raw materials were stored
in paper bags at a temperature not exceeding 25°C and at a hu-
midity above 50%.

To study biological activity, decoctions from the berries and
infusions from the shoots were prepared with a plant-to-solvent
ratio of 1/10 [26]. The chemiluminescent method was employed
to examine antioxidant activity (AOA). Two research methods
were utilized: the first is based on the reduction of iron salts,
while the second assesses the effect of iron salts on lipoprotein
complexes [27]. The device "HLM-3" (BIKAP Company Limited,
Moscow, Russia) was used to record chemiluminescence, where
a decrease in light emission indicated AOA.

The blood of healthy male donors aged 18 to 24 was used
in vitro to investigate antiplatelet aggregation activity (AAA). Two
types of blood plasma were involved: platelet-rich plasma (PRP)
and platelet-poor plasma (PPP). The Born method was applied in
the experiment. A platelet aggregation analyzer, AT-02 (Research
and Production Company Medicina-Tekhnika LLC, Saint Peters-
burg, Russia), was utilized to assess AAA [28]. In this study model,
collagen at a concentration of 5 mg/ml and adenosine diphos-
phate (ADP) at 20 pug/ml were used as activators to initiate plate-
let aggregation.

Coagulation tests were conducted to assess the species' an-
ticoagulant activity (ACA). Calculations were performed using a
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TpombouuTamu. B akcnepmmeHTe NnpumeHEH meTog, Born. B uccneno-
BaHWAX aHTUArperaLMoHHoM akTuBHocTH (AAA) MCcnonb30BaH arpero-
meTp AT-02 (000 HNd MeanumHa-TexHWKa, Poccums) [28]. B mogenu
UCCNeL0BaHWA NPUMEHANNCH KonnareH (5 mr/mn) u ageHo3nHandoc-
dar (20 MKr/mn) B KauecTBe MHAYKTOPOB arperauum.

[na onpepeneHns aHTUKOArynsaHTHOM akTMBHOCTM (AKA) uc-
cneflyemblx O6BEKTOB OblIM UCNOb30BaHbI KAOTTUHIOBbIE TECTbI.
MoacyéTbl MPOBOAMAWCH HAa aHanM3aTope CBEPTbIBaHMA Kposu ACKa
2-01-«Actpa» (000 HIML, «Actpa», Poccus) [29]. Bbino nccnegosaHo
BANAHME Ha Pa3NNYHble NOKa3aTen NJ1a3MeHHOro 3BeHa remocTasa.

Bo Bcex uccnef0BaHMAX UCNONb30BaHbl COOTBETCTBYIOLLME Npe-
napaTtbl cpaBHeHus (Tabn. 1).

Bce pe3ynbTaTbl 3KCnepumeHTa bbiin 06paboTaHbl C UCNONb30-
BaHMEM CTaTUCTMYecKoro nakeTa Statistica 10,0 (StatSoft Inc., Tulsa,
OK, USA). HopmanbHOCTb pacnpegeneHus noayyeHHbIX 4aHHbIX Npo-
BepAnacb ¢ nomolubio Kputepua LLanmpo-Yunka. Bug pacnpeaene-
HMA NONYYEHHbIX JAHHbIX OT/IMYA/CA OT HOPMAJIbHOTO, MO3TOMY NpU
JanbHeWLWwen cTaTucTuyeckori obpaboTke pesynbTaToB MCMO/b30Ba-
NIUCb HenapameTpuyeckme meTodpl. [laHHble NpeacTaBAeHbl B BUae
megamaHbl, 25 1 75 npoueHTuAel. MapHble cpaBHEHMA B HE3aBUCUMbIX
rpynnax nposoauaunce no U-Kputeputo MaHHa-YuTHU. Kputuueckuii
YPOBEHb 3HAYMMOCTU P ANA CTAaTUCTUYECKUX KpUTEPUEB NMPUHUMANU
pasHbim 0,05.

PE3YNILTATbI U UX OBCYXOEHUE

Pesynbtatbl AOA nccnepyemblx 06pa3LoB € MCNONb30BAHUEM
[ABYX Mogenel npescTaBneHbl B Tabn. 2.

CornacHo NoAyYeHHbIM AaHHbIM, BCE McCaeayemMble 06pasupl
061a4atoT pasiMyHoi cteneHbto AOA, BAMAA KaK Ha YMEHbLLEHWE KOH-
ueHTpaumn APK, Tak 1 Ha ckopoctb MOJ1. Mpu conoctasneHnn AOA
NpenapaToB CPaBHEHWS BbIABAEHO, YTO Hanbonee Bbicokol AOA B uUc-
cneayemoit KoHUEHTpauum obnaaaet ackopbuHosas kucnota (97,8% u
92,9% COOTBETCTBEHHO), YeM PYTUH (69,5% 1 53,6% COOTBETCTBEHHO).

Ha ypoBHe npenapaTa cpaBHeHUA pyTuHa obnagatotr AOA nno-
abl C. prunifolia, nnogpi C. rivularis, noberu C. prunifolia v noberu C.
rivularis. Nob6ern C. almaatensis, nnoabl C. almaatensis, nnoabl C.
sanguinea v nnogpl C. submollis nokasanu 6onee Bbicokyto AOA, Yem
pyT1H. Camyto BbicOKyto AOA, He yCTynatoLLyto No cune ackopobuHo-
BOW Kucnote, nokasanu noberun C. submollis (88,0% v 93,6% cooTseT-
cTBeHHO) v noberw C. sanguinea (94,4% v 82,8% COOTBETCTBEHHO).

Mpw cpasHeHun AOA nnogos v noberos nccnesyembix BUAOB
Crataegus L. mexxpy cobow, okasanocb, 4to AOA nnozos u noberos
C. almaatensis, C. sanguinea w C. submollis cTaTUCTUYECKN 3HauM-
MO Bbile, 4eM y naogos v noberos C. rivularis, C. pennsylvanica, C.
prunifolia, C. macracantha (p<0.05). Tak:ke B 3KcnepumeHTe 6bI0 3a-
MeYEeHO, YTO B LLesIom, nobern nccnepyemblx suaos Crataegus L. noka-
33/ CTAaTUCTUYECKU 3HAUMMO boniee BbipaxkeHHyto AOA, uem nnogpl,
B 06eunx mogensax uccnegosanma AOA.

Tabauya 1 [penapamei cpasHeHUA

blood coagulation analyzer, KoaTest-2 Astra (Astra Research and
Production Center, Bashkortostan, Ufa, Russia) [29]. The study fo-
cused on the effects of the species under study on various plasma
hemostasis component parameters.

All studies included appropriate comparator drugs (see Ta-
ble 1).

All experimental results were analyzed using the statistical
software Statistica 10.0 (StatSoft Inc., Tulsa, OK, USA). The normal-
ity of the data distribution was assessed using the Shapiro-Wilk
test. Since the distribution of the data obtained was found to be
non-normal, nonparametric methods were applied for further
statistical analysis. The results are presented as medians and the
25t and 75t percentiles. Paired comparisons between indepen-
dent groups were conducted using the Mann-Whitney U-test.
The significance threshold (p-value) for statistical tests was set at
0.05.

RESULTS AND DISCUSSION

The results of the AOA conducted on the studied samples
using two different models are presented in Table 2.

According to the data obtained, all the samples studied
exhibited varying levels of AOA, which influenced both the ROS
concentration reduction and the LPO rate. In comparing the AOA
of the reference drugs, it was found that ascorbic acid exhibited
the highest AOA at the studied concentrations (97.8% and 92.9%,
respectively), surpassing the AOA of rutin (69.5% and 53.6%, re-
spectively).

On par with the reference drug level of rutin, the following
berries exhibited AOA: C. prunifolia, C. rivularis, and the shoots of
C. prunifolia and C. rivularis. Additionally, the shoots and berries
of C. almaatensis, C. sanguinea, and C. submollis demonstrated
higher AOA than rutin. Notably, the highest AOA recorded, com-
parable to ascorbic acid, was observed in the shoots of C. submol-
lis (88.0% and 93.6%, respectively) and C. sanguinea (94.4% and
82.8%, respectively).

Comparing the AOA of the berries and shoots of the studied
species of Crataegus L., it was found that the AOA of the berries
and shoots of C. almaatensis, C. sanguinea, and C. submollis was
statistically significantly higher than that of the berries and shoots
of C. rivularis, C. pennsylvanica, C. prunifolia, and C. macracantha
(p<0.05). Furthermore, it was observed that the shoots of the
studied Crataegus L. species exhibited statistically significantly
higher AOA than the berries in both models of AOA assessment.

The ACA indices of the studied Crataegus L. species and the
comparison drug are presented in Table 3.

Based on the data collected, all analyzed samples prolonged
APTT, suggesting they possess ACA. However, the APTT values for
these samples were shorter than the APTT of the reference drug.

Table 1 Comparator drugs used in the study

Bua uccnepyemoii akTMBHOCTH Mpenapart cpaBHeHUA Ao3bl
Type of activity being studied Comparator drug Doses
AOA AckopbuHoBasn KncsioTa 5% 0,5 mn
Ascorbic acid 5% 0.5 ml
PyTtuH 0,05% 0,5 mn
00 Rutin 0,05% 0.5 ml
ALEeTMACaNNLMN0BAA KUCNOTA 2x10° monsb/n
AAA S .
Acetylsalicylic acid 2x10° mol/I
AKA [enapuH HaTpuA 5%10* r/mn
ACA Sodium heparin 5x10* g/ml
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Tabnauya 2 Mokazamesnu XemumoMUHEeCUeHUyUU Ha MoOEesbHbIX
cucmemax eeHepayuu akmusHbIx popm Kuciopoda (ADK) u
10/1 uccnedyemeix sudos poda Crataegus L., Me [Q1; Q3]

Table 2 Evaluation of ROS and LPO scavenging effect of
hawthorn berries and shoots preparations by
chemiluminescence assay, Me [Q1; Q3]

O6beKT Mccneaosanms Kouqc:;l;';aqm, Mopgenb A®K/ROS Mogenb NO/LPO
Species and morphological Concentration CBetocymma cBe4yeHUA % KOHTpoAA CBeTocymma CBeYeHUA % KOHTponsA
parts g/ml ¢ Total light emission Control, % Total light emission Control, %
HETPENT 23.52 22.53
Control
Mnoael/Berries of 05 4.98 [4.77; 5.19]* 78.8 6.98 [6.62; 7.54]* 69.0
C. submollis
I TS 6l 0.5 17.21 [16.23; 18.34]* 26.9 16.63 [15.87; 17.21]* 26.2
C. pennsylvanica
Mnoael/Berries of 0.5 17.72 [17.21; 18.13]* 24.8 17.47 [16.82; 18.03]* 225
C. macracantha
Th @R ETEs G 05 5.81 [5.54; 6.34]* 79.3 7.91[7.32; 8.54]* 64.9
C. sanguinea
Mnoael/Berries of 05 5.67 [5.26; 6.15]* 75.9 6.45 [6.11; 7.23]* 71.4
C. almaatensis
I s 6 0.5 16.94 [16.01; 17.87]* 27.9 15.45 [14.54; 16.21]* 31.4
C. rivularis
Mnopi/Berries of 05 16.45 [15.95; 17.14]* 30.1 12.67 [11.78; 13.32]* 438
C. prunifolia
TECET e O 05 2.80[2.23; 3.03)* 88.0 1.44[1.39; 1.52)™ 93.6
C. submollis
MoGerw/Shoots of 05 14.82 [13.91; 15.56]* 37.1 15.71 [14.97; 16.54]* 30.3
C. pennsylvanica
Moz s ef 0.5 15.7 [14.98; 16.56]* 333 16.35 [15.43; 17.21]* 27.4
C. macracantha
Moberw/Shoots of 05 1.31[1.23; 1.34]™ 94.5 3.88 [3.54; 4.12]* 82.8
C. sanguinea
TGS e s O 05 2.98 [2.56; 3.12]* 87.4 4.63 [4.23; 5.11]* 79.5
C. almaatensis
MoGery/Shoots of 05 10.51 [9.45; 11.23]* 55.3 11.45 [10.87; 12.09]*° 49.2
C. rivularis
e e el 0.5 11.45 [10.76; 12.32]* 513 10.34 [9.87; 11.09]*° 54.1
C. prunifolia
AckopbuHoBas
kucnota 5% 0.5 0.52 [0.48; 0.61]* 97.8 1.60 [1.48; 1.78]* 92.9
Ascorbic acid 5%

0,
AL 0.5 7.18 [6.76; 8.01]* 69.5 10.45 [9.67; 11.24]* 53.6

Rutin 0.05%

Mpumeyanusa: n=6; * —p<0,05 — 0TIMYMA VS KOHTPOASA; ° — p<0,05 — OTIMUMA VS aCKOPOUHOBOM KUCNOTbI; y — p<0,05 — OTIMUMA VS PyTUHA

Notes: n=6; * — p<0.05 vs. control; ® — p<0.05 vs. ascorbic acid; y — p<0.05 vs. rutin

Moka3zatenn AKA nccnegyemblix BuaoB Crataegus L. v npenapara
CpaBHeHUs NpeAaCcTaB/eHbl B TabA. 3.

CornacHo MonyYyeHHbIM JaHHbIM, BCe uccaefyemble 0b6pasupl
YBE/IMUMBAM NOKa3zaTenb AMTB, KOTOPbI ABNAETCA OCHOBHLIM Cpeau
noKasaTtenei Naa3mMeHHOro 3BeHa remocTtasa. 310 CBUAETeNbCTBYeT
06 ux AKA. OgHaKo, BE/IMUYMHA AaHHOTO NOKasaTens y uccaeayembix
06pasLoB OKa3anacb MeHblUe, Yem y NpenapaTa CPaBHEHUS.

O6pasupl 06134anM PasNNYHOMN CTENEHWN BbIPAXKEHHOCTU BUA-
HUeM Ha JaHHbIN NoKa3aTesb —Hanbonee BbICOKUMM 3HaUeHUAMM 06-
naganv nnogpl C. sanguinea (+7,2), nnogpl C. submollis (+7,3), nnoapl
C. rivularis (+7,1) n no6ern C. macracantha (+6,9). OfHaKo, npu cpas-
HEHWM NONYYEHHbIX AaHHbIX AKA nnofoB 1 noberos nccnenyembix Bu-
£os Crataegus L. mexay cobo, MOXKHO CKa3aTb, YTO He Oblno 0bHa-
PYKEHO MEXAY HUMM CTAaTUCTMYECKM 3HAUYMMbIX pasnununii (p>0,05).

Mokasatenn AAA unsyyeHHbIx Bugos Crataegus L. v npenapara
CpaBHeHWA NpeacTaBaeHbl B TabA. 4.

310

The samples exhibited varying degrees of effect on the
APTT. The highest values were recorded for the berries of C. san-
guinea (+7.2), C. submollis (+7.3), C. rivularis (+7.1), and shoots
of C. macracantha (+6.9). No statistically significant differences
were observed when comparing the ACA data between the ber-
ries and shoots of the studied Crataegus L. species (p>0.05).

Table 4 presents the AAA indices for the studied Crataegus L.
species compared to the reference drug.

The obtained values revealed that all the studied raw ma-
terial samples affect the platelet aggregation parameters, except
for the disaggregation rate. It was determined that the examined
types of raw materials reduce the maximum amplitude to vary-
ing degrees, indicating their effects on platelet aggregation. C.
almaatensis shoots demonstrated results comparable to those
of acetylsalicylic acid. The berries of C. submollis exceeded the
AAA parameters of the comparison drug by 19%, the berries of C.
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Tabauya 3 BausaHue ucciedyemoix 8udos Crataegus L. Ha
nokasamesnu nna3meHHo20 38eHa 2emocmasa, Me [Q1; Q3]

06beKT uccneposaHua

Species and morphological parts APTT, % to control
Mnoabl/Berries of C. sanguinea +7.2[5.2;9.3]
Mnoapl/Berries of C. almaatensis +4.7 [3.3; 6.1]
Mnoapl/Berries of C. submollis +7.3[6.9; 8.5]
Mnopabl/Berries of C. rivularis +7.1[6.3;9.7]
Mnoapi/Berries of C. pennsylvanica +3.8[2.1;5.6]*
Mnoabl/Berries of C. prunifolia +4.1[3.7; 5.3]
Mnoapl/Berries of C. macracantha +4.8 [3.7; 6.1]
Mo6ern/Shoots of C. submollis +5.2 [3.6; 8.1]
Mo6ern/Shoots of C. sanguinea +5.3[4.8; 6.9]
MNo6eru/Shoots of C. almaatensis +3.7 [2.6; 6.4]*
MNobern/Shoots of C. rivularis +5.2 [4.9; 6.4]
Mo6ern/Shoots of C. pennsylvanica +4.1[3.7;5.2]
No6eru/Shoots of C. prunifolia +3.5[2.5; 6.2]*
MNo6ern/Shoots of C. macracantha +6.9 [5.4; 8.3]*

lenapuH HaTpma Sodium heparin +20.3 [19.7; 21.4]

ANTB, % K KOHTpOAIO

Table 3 The effects of hawthorn berries and shoots
preparations on hemostasis parameters, Me [Q1; Q3]

MNB, % K KOHTpPONIO
PT, % to control

®dubpurHoreH, % K KOHTPO/IIO
Fibrinogen, % to control

0.0 [0.0;0.0] 0.0 [0.0; 0.0]
0.0 [0.0; 0.0] 0.0 [0.0; 0.0]
0.0 [0.0; 0.0] 0.0 [0.0; 0.0]
0.0 [0.0; 0.0] 0.0 [0.0; 0.0]
0.0 [0.0; 0.0] 0.0 [0.0;0.0]
0.0 [0.0; 0.0] 0.0 [0.0; 0.0]
0.0 [0.0; 0.0] 0.0 [0.0; 0.0]
0.0 [0.0; 0.0] 0.0 [0.0; 0.0]
0.0 [0.0; 0.0] 0.0 [0.0; 0.0]
0.0 [0.0; 0.0] 0.0 [0.0; 0.0]
0.0 [0.0; 0.0] 0.0 [0.0; 0.0]
0.0 [0.0; 0.0] 0.0 [0.0; 0.0]
0.0 [0.0; 0.0] 0.0[0.0; 0.0]
0.0 [0.0; 0.0] 0.0 [0.0; 0.0]
0.0 [0.0; 0.0] 0.0 [0.0; 0.0]

Mpumeyanus: n=6; * —p<0,05 — oTIMuMA vs renapuH HaTpums; AMTB — aKTMBMPOBAHHOE NapLManbHOe TpombonaacTMHoBoe Bpems; MB — npoTpombUHOBOE Bpems
Notes: n=6; * — p<0.05 vs. sodium heparin; APTT — activated partial thromboplastin time; PT — prothrombin time

AHanu3Mpys NoNy4YeHHble 3HaUEHMA, OKA3aI0Ch, YTO BCe UCCNe-
Ayemble 06pasLpbl Cbipbs BAUAIOT HA BCE UCCNeayemble NOKa3aTesn
arperaumn TpoMbouUWTOB, KpOMe Ae3arperaumu. YCTaHOBAEHO, YTO
nccneayemble BUAbI CbipbA B PA3NIMYHONM CTEMEHU YMEHbLLAIOT MaK-
CMManbHYO aMNIUTYAY, YTO rOBOPUT 06 UX BAUAHWUM Ha arperauuio
TpombouuTos. Mobern C. almaatensis NoOKasanu pesynbTaT Ha ypoB-
He aueTUICaNMLMAOBON KMCAOTbl. [1peBOCXOAUAN e MOKasaTenm
aKTMBHOCTU Npenapata cpasHeHua naoapl C. submollis Ha 19%, nno-
abl C. sanguinea — Ha 30%, noberun C. submollis — Ha 34%, nobern C.
sanguinea — Ha 20%, nnoapbl C. rivularis — Ha 32%, noberu C. rivularis
— Ha 16%. Hanbonblan AAA otmeueHa y nnogos C. almaatensis, Be-
JIMYMHA KOTOpOIWA Bbina Bbile npenapata cpaBHeHus B 1,5 pasa. Mpu
CPaBHEHUW BENINYMHBI aHTUArPEeraHTHOM aKTUBHOCTM N0A0B U nobe-
roB uccnepyembix BUAoB Crataegus L. mexay coboli, okasanocb, YTo
AAA nnopos u noberos C. almaatensis, C. sanguinea, C. rivularis v C.
submollis cTaTUCTUYECKM 3HAUMMO Bbille, Yem Y NogoB 1 noberos C.
pennsylvanica, C. prunifolia, C. macracantha (p<0,05).

TaKke Ha OCHOBAaHWM MONYYEHHbIX AAHHBIX MOXHO Pe3tomMu-
poBaTb, YTO MeXAY NAofamu U noberamu COOTBETCTBYHOLLMX BUAOB,
Kpome C. almaatensis, HET CTaTUCTUYECKM 3HAUMMbIX OTAUYMIA NO BeE-
NnumHe AAA (p<0,05).

Mpy oOuEeHKe BAWAHMA Uccieayemblx 006pasLoB Ha TaKoi
roKasaTeNb, Kak  JIaTEHTHbI MNepuog arperaumMm TpombouuTos,
6bl10 OTMEYEHO, YTO OHM YBENWUYMBALOT €r0, B OT/IMYME OT NpenapaTa
CPaBHEHMA, KOTOPbIA ero yMeHbluaeT. AHA/M3MPYyA BAWAHWE Ha
CKOPOCTb arperaym TpoM6OLMTOB, MOXKHO CKa3aTb, YTO HO/BLUMHCTBO
06pasL0oB YMEHbLIAET AaHHbIM NOKa3aTesb. TaK, Ha ypOBHE npenapaTa
CpaBHeHMA NOKasanu pesynbratbl naogbl M nobern C. pennsylvanica,
nnoap! C. rivularis v nnogpi C. sanguinea; Bbille NpenapaTa CpaBHEHUSA
Habnoganca addekt y noberos C. rivularis, noberos C. sanguinea,
nnogos C. macracantha n nnogos C. almaatensis. Mpun oueHKe
BAMAHMA Ha MOKasaTe/b — BPEMA [JOCTUMEHMA MaKCMManbHOM
amnauTyabl — 6bi10 BbifBneHo, yto noberu C. almaatensis, noberun
C. pennsylvanica, nobern C. macracantha v nnogpl C. pennsylvanica
BAMANM Ha [aHHbIA MOKa3aTe/b Ha YPOBHE aLeTUACaNULMNOBOM
Kucnotbl, a naoapl u nobern C. submollis, C. sanguinea, C. rivularis,
nnogbl C. macracantha npesbllwany Npenapar CPpaBHeHUs.

sanguinea by 30%, the shoots of C. submollis by 34%, the shoots
of C. sanguinea by 20%, the berries of C. rivularis by 32%, and
the shoots of C. rivularis by 16%. The highest AAA was observed
in the berries of C. almaatensis, with a value 1 1.5 times higher
than that of the comparison drug. When comparing the AAA of
the berries and shoots of Crataegus L., it was found that the AAA
of the berries and shoots of C. almaatensis, C. sanguinea, C. rivu-
laris, and C. submollis was statistically significantly higher than
that of the berries and shoots of C. pennsylvanica, C. prunifolia,
and C. macracantha (p<0.05).

Additionally, the obtained data indicate no statistically sig-
nificant differences in the AAA value between the berries and
shoots of the Crataegus L. species, except for C. almaatensis
(p<0.05).

When assessing the influence of the studied samples on the
latent period of platelet aggregation, it was noted that they in-
creased it, unlike the comparison drug, which decreased it. Analyz-
ing the effect on the platelet aggregation rate, it can be concluded
that most samples decrease this parameter. Thus, the berries and
shoots of C. pennsylvanica and berries of C. rivularis demonstrated
effects at the level of the comparison drug. Berries of C. sanguin-
ea showed results higher than the effect of the comparison drug,
which was observed in the shoots of C. rivularis, C. sanguinea,
berries of C. macracantha, and C. almaatensis. When evaluating
the time to reach the maximum amplitude, it was found that the
shoots of C. almaatensis, as well as C. pennsylvanica and C. mac-
racantha, and berries of C. pennsylvanica demonstrated effects at
the level of acetylsalicylic acid. In contrast, the berries and shoots
of C. submollis, C. sanguinea, C. rivularis, and the berries of C. mac-
racantha exceeded the effect of the comparison drug.

CONCLUSION

Based on the conducted studies of the biological activity of
seven species of the genus Crataegus L., it was established that:

The shoots of the studied species of Crataegus L. have a
higher AOA than the berries; this dependence was not observed
between the other studied properties (AAA, ACA).
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Tabnuya 4 BrusHue uccnedyemeix sudos Crataegus L.
Ha nokazamenu aepezayuu mpomboyumos, Me [Q1; Q3]

MakcumanbHasn
O6bekT JNateHTHbI nepuoa, amnautyga (MA), %
uccnefoBaHuA % K KOHTPO/IIO K KOHTpO/io
Species and Latent period, % of Maximum
morphological parts control amplitude (MA), %
of control

Mnoapi/Berries of
C. submollis
MNnopbl/Berries of
C. sanguinea
Mnopapi/Berries of
C. almaatensis

+4.2[3.2; 5.7]# -16.3[15.2; 18.3]*

+7.8[5.1;8.1]*#  -17.8[14.2; 19.3]*

+8.3[6.3; 10.5]*#  -20.8 [16.3; 23.1]*#

MNnoabl/Berries of

. * R . *
o +7.4[5.3; 8.2]*# 18.1[15.3; 19.7]
Mnoael/Berries of +4.1[3.8; 5.3]# 6.7 [5.2; 8.3]*
C. pennsylvanica

Mnoaei/Berries of +6.7 [5.8; 7.9]*# 3.1[2.1; 4.5)#

C. prunifolia
Mnopapi/Berries of
C. macracantha
MNo6ern/Shoots of
C. submollis
Mob6erun/Shoots of
C. sanguinea
MNo6ern/Shoots of
C. almaatensis
Mo6erun/Shoots of
C. rivularis
Mo6erun/Shoots of
C. pennsylvanica
Mob6ern/Shoots of
C. prunifolia
Mo6ern/Shoots of
C. macracantha

+7.8 [5.4; 9.6]*# -9.6 [7.5; 12.3]*

+3.6 [2.1; 5.8]# -18.3 [16.7; 19.5]*

+3.5[2.4; 4.3]# -16.4[13.9; 19.5]*

+4.1[2.3; 6.2]# -11.1[8.9; 12.6]*

+3.2[2.7;5.1]# -15.9[13.2; 17.4]*

+7.6 [6.1; 8.5]*# -6.5 [6.1; 7.71*#

+5.4 [4.8; 6.9]*# -8.1[7.6; 9.5]#

+4.4 [3.9; 5.1]*# -4.9[4.3; 6.1]*#

AueTnacannumnosas
Kucnota
Acetylsalicylic acid

-2.1[1.1; 2.6] -13.7[10.8; 16.4]*

Table 4 The effects of hawthorn berries and shoots preparations
on platelet aggregation parameters, Me [Q1; Q3]

CkopocTb
arperauum,
% K KOHTPOJIIO
Aggregation rate,
% of control

Bpemsa A0CTUXKEeHUA
MA, % K KOHTpO/IO
Time to MA,

% of control

[es3arperauus,
% K KOHTPO/IO
Disaggregation rate,
% to control

+4.7[3.2;5.9]#  +15.3[14.1; 18.3]*# 0.0 [0.0; 0.0]
-10.4[7.2;13.6]*  +14.1[10.2; 16.5]* 0.0[0.0; 0.0]
-31.2[26.4;32.7)*#  +7.2[5.3;10.1]* 0.0 [0.0; 0.0]
-89[6.1;11.7]*  +15.9[12.4; 17.5]* 0.0[0.0; 0.0]
-9.3[8.3; 12.6]* +9.7 [7.5; 13.2]*# 0.0 [0.0; 0.0]
-4.9[3.3; 7.9]*# +7.1[5.3; 8.1]* 0.0[0.0; 0.0]
-14.1[10.3;15.9]*  +14.2[8.3; 17.1]* 0.0 [0.0; 0.0]
+12.9[11.8; 17.91# +16.5 [14.7; 17.9]*# 0.0[0.0; 0.0]
-18.1[17.2; 19.8]*#  +23.4[19.2; 25.4]*# 0.0 [0.0; 0.0]
-2.3[1.2;3.7)# +12.3 [7.5; 14.2]* 0.0 [0.0; 0.0]
-17.9[16.1; 19.3]*#  +21.6 [18.9; 24.3]*# 0.0 [0.0; 0.0]
-9.3[7.5;10.8]*  +10.3[10.1; 13.4]*# 0.0 [0.0; 0.0]
-5.9[4.3; 8.3]*# +6.6 [5.3; 7.8]* 0.0 [0.0; 0.0]
+5.7[4.5;6.3]*#  +13.2[11.6; 15.4]*# 0.0 [0.0; 0.0]
-10.5[7.6; 12.3]*  +10.5[8.7; 13.4]* 0.0 [0.0; 0.0]

Npumeyanus: n=4; * — p<0,05 — 0TIMYMA VS KOHTPOANS; # — p<0,05 — OTINYMA VS ALETUNCAMLMAOBOMN KUCIOTbI

Notes: n=4; * — p< 0.05 vs. control; # — p<0.05 vs. acetylsalicylic acid

3AKNIOMEHUE

Ha ocHoBaHMWM NpoBeAEHHbIX MCCAefoBaHUIA BGUONOrnyecKkon
AKTUBHOCTU cemu BUAOB poga Crataegus L. yCTaHOBNEHO, YTO:

Moberu uccnepyemblx Buaos Crataegus L. obnagatot 6onee Bbi-
cokoit AOA, Yem Niogpl; Mexay APYrMMU UccneayeMbiMu CBOMCTBA-
mu (AAA, AKA) AaHHOI 3aBUCMMOCTM Ha Habno4an0Ch.

Haunbonee Bbicokas AOA ycTaHoBneHa y naoaos v noberos C.
almaatensis, C. sanguinea v C. submollis.

HanbonbWwmmmn 3HAYEHUAMU NO BAUAHWUIO HA MJa3MEHHbIV
KOMMOHEHT cMCTeMbl remocTasa obnagatot nnoabl C. sanguinea, C.
submollis, C. rivularis v noberun C. macracantha.

Haunbonblwuii nokasateno AAA HabatogaeTca y naogfos u nobe-
roe C. submollis, C. sanguinea, C. rivularis v nnogos C. almaatensis.

060611138 COBOKYMHble AaHHble MO pe3ynbTaTaM NPOBEAEHHbIX
uccnefoBaHui, Hanbonee NepcneKkTMBHLIMU BUAAMU NS AaNbHEl-
Lero UCCNenoBaHnA M paspaboTkn 3GPeKTUBHOrO OTEYECTBEHHOTO
NNeKapCTBEHHOTO PACTUTE/IbHOTO CPeACTBa ANA UCMNO/Ib30BaHMA B He-
BpoNorMuK ABAAtoTCA nnogpl u nobern C. almaatensis, C. sanguinea, C.
submollis v C. rivularis.
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The berries and shoots of C. almaatensis, C. sanguinea, and
C. submollis had the highest AOA.

C. sanguinea, C. submollis, C. rivularis berries, and shoots of
C. macracantha have the most significant effect on the plasma
component of the hemostasis system.

The highest AAA value is observed in berries and shoots of
C. submollis, C. sanguinea, C. rivularis, and berries of C. almaat-
ensis.

Summarizing the aggregate data from the studies' results, it
can be concluded that the berries and shoots of C. almaatensis,
C. sanguinea, C. submollis, and C. rivularis are the most promis-
ing species for further research and development of an effective
herbal medicine for use in neurology.
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