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1 Kadeapa 6moaornaeckoit xumun, balmkupckmii TocyAapCTBeHHBI MeAUIIMHCKUI yHuBepcnTeT, ¥Yda, Poccuiickas Peaeparius

2 Kadeapa dpapmakorHosum ¢ KypcoM GOTaHMKY 1 OCHOB pUTOTeparii, balkipeKimii rocy AapCTBeHHBIN MeAUIMHCKIIT yHuBepcutet, Ya, Poceniickas Peaeparnms
3 Kadeapa oprannsarum ¢papmaresTinaeckoro geaa u papmaxorsosuu, OImcknii rocyjapcrsenHsiit yausepceutet, O, Pecrry6anka Keipreiscran

4 Kadeapa papmaxoaornm ¢ Kypcom KauHnueckoi ¢papmaxoaornu, bamkupckmii rocy 4apcTBeHHbI MeAUIIMHCKII yHuBepcnteT, Yda, Poccniickas Peaepanyis
5 Kadeapa ¢pusmosorun u obrmeir 6moaorun VIHCTUTyTa IPUPOABI U YeA0BeKa, Y PUMCKUI YHIUBepCUTeT HayKu 1 TexHoaoruii, ¥Y¢a, Poccuiickas Peaeparyist

6 Y4eOHO-OIIBITHOE XO3SCTBO y(l)I/IMCKOI'O A€COTEXHNIECKOTO TEXHUKYMA, Y(])a, Poccuiickast @eAepauMﬂ

Llenb: u3yuntb in vitro aHTUArperaLyoHHy0 M aHTMKOArynAaLMOHHYO aKTUBHOCTb BOAHbIX M3BAEYEHUI LBETKOB M naofos Viburnum opulus, nuctbes
Urtica dioica, Coffea arabica, Tpasbl Capsella bursa-pastoris.

Martepuan u metogapbl: AaTMKOArynAaLMOHHAA aKTUBHOCTb OLLEHMBANACh in Vitro NO BANAHMIO HA aKTUBMPOBAHHOE NapLanbHoe TPoMbonaacTMHOBOE
Bpems (AMNTB), npoTpombuHoBoe Bpems (MB) 1 copepkaHuo dubprHoreHa. AHTUArperaLMoHHas akTUBHOCTb U3y4yanach TypbUaMMETPUYECKUM Me-
TOAOM No BopHYy.

Pesynbrathl: UcCeA0BaHHbIe GUTOIKCTPAKTbI HE OKa3biBaWN BAMAHUA HA KOHLEHTpauuio dnbpuHoreHa v B, He3HaunTenbHO yaauHaau AMNTB, ctatu-
CTUYECKM 3HAYMMO MO OTHOLLIEHMIO K KOHTPOJIIO — IKCTPaKThl IncTbeB Coffea arabica v nnogos Viburnim opulus (109,1% v 108,8% OT KOHTPOASA, COOT-
BETCTBEHHO), NPOABAAA COOTBETCTBEHHO 30% M 29% OT aKTUBHOCTM NpenapaTa CPaBHEHWA — renapuHa HaTpusA (3Ha4YeHWe «p» K NpenapaTty CpaBHeHUA
<0,05). CTaTUCTMYECKM 3HAYMMO MO OTHOLLUEHMIO K KOHTPO/IIO YBENNYMBAAM NIATEHTHbIVM NEepUos, KoNareH-akTMBUPYyemoit arperauum GUTOIKCTPaKTbl
nnopos Viburnum opulus v nuctbes Coffea arabica — no 116,7% n 118,8% oT NoKasatens UHTAKTHbIX TpomMBOLMTOB. Bce aHanunsnpyemble 0bpasupl
CTaTUCTMYECKM 3HAYMMO MO OTHOLLEHUIO K KOHTPOJTIO CHUKAAM MaKCMMAnbHYIO aMNUTYay arperaunm, Hanbonee BblpaKeHHO — SKCTPAKTbI INCTbEB
Urtica dioica v Coffea arabica — no 85,9% u 89,2% OT KOHTPOAA, NPOAB/AA COOTBETCTBEHHO 77,6% 1 59,7% 3ddekTa npenapaTta cpaBHeHUsA — aLeTua-
CanMLMNOBOM KUCNOThI (N5 3KcTpakTa Coffea arabica 3HaueHwe «p» K Npenapaty cpaBHeHusa <0,05). Bce GUTOIKCTPaKThI (33 UCKAKOUEHMEM U3BANE-
yeHun Capsella bursa-pastoris, yMmeHbLUABLUMX STOT MOKa3aTe/b) CTaTUCTUYECKM 3HAUMMO YAIMHANN BPEMA JOCTUKEHUA MaKCUMAbHOM arperaumm:
HanbonbLnit apdekT okasan akcTpakT Coffea arabica, npoasnan 223,8 % ot adpdeKTa aLeTUACANNLUAOBON KUCAOTbI (3HAUEHUE «P» MO OTHOLIEHWUIO
K npenaparty cpasHeHus <0,05). GUTO3KCTPaKTbI (3a UCKAOUEHWEM U3BNeyeHUs Capsella bursa-pastoris) CTaTUCTUYECKM 3HAUMMO CHUMKAU CKOPOCTb
arperaumv TPoMBoOLMTOB: Hanbosee BbIpaXKeHHO — U3BiedeHns LseTkos Viburnum opulus v nuctbes Coffeae arabica (-5,2 v -6%/MWH K KOHTPOAO
COOTBETCTBEHHO), YCTyNas TOPMO3ALLEMY BAUAHUIO HA CKOPOCTb arperauuy aueTuacanmumunoBoi KUcnotsl (-10%/MUH NO OTHOLIEHMIO K MHTAKTHbIM
TpombouuTtam, p<0,05).

3aKnoyeHne: pesynbTaThl NO3BONAIOT CAENATb BbIBOA, O HA/IMUYUK Y UCCNEef0BaHHbIX 06pa3LoB cnaboll aHTMKOAryNALMOHHOW aKTUBHOCTH, Haubonee
BbIPAXKEHHOM Y 9KCTPAKTOB INCTbEB KOde U NI0A0B KanuHbl, U 3HaUYUTENbHO 6osiee BbIpaXKeHHOW aHTUarperaLMoHHoM aKTMBHOCTU. PUTOIKCTPAKTbI
NUCTbeB Kode, KpanuBbl U NA0A0B KaAWHbI NPOABAAAN aHTUATPEraLMOHHYIO aKTUBHOCTb, CONOCTaBMMYIO, @ MO HEKOTOPbIM NOKa3aTeNAM NPeBoCXoas-
LY aHTMArperaumnoHHbIin 3GGEKT aLeTUNCANULUAOBOWN KUCNOTbI.

KnioueBble cnoBa: aHMUKOAAYAAYUOHHAA, GHMUaGepe2ayuoHHas akmusHocmes, Viburnum opulus, Urtica dioica, Coffea arabica, Capsella bursa-
pastoris.
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Objective: /n vitro evaluate the antiaggregation and anticoagulation properties of aqueous plant extracts, including Viburnum opulus flowers and
fruits, Urtica dioica leaves, Coffea arabica leaves, and shepherd's purse (Capsella bursa-pastoris) herb.

Methods: In vitro assessment of anticoagulation activity was conducted by examining the impact on activated partial thromboplastin time (APTT),
prothrombin time (PT), and fibrinogen levels. Anti-aggregation activity was evaluated using the Born turbidimetric method.

Results: The research found that the phytoextracts examined did not impact the concentration of fibrinogen and PT. However, they did slightly prolong
the APTT, and this effect was statistically significant compared to the control. Coffea arabica leaves, and Viburnum opulus fruit extracts showed
substantial anticoagulant activity (30% and 29% sodium heparin, respectively; p-value <0.05 for both). Extracts of Viburnum opulus fruits and Coffea
arabica leaves significantly prolong the latent period before collagen-induced platelet aggregation by up to 116.7% and 118.8% of the intact platelet
index, respectively. Every sample analyzed showed a significant decrease in the maximum platelet aggregation amplitude compared to the control.
The most notable impact was with Urtica dioica and Coffea arabica leaf extracts, which reduced the percentage to 85.9% and 89.2% of the control,
respectively. These extracts exhibited 77.6% and 59.7% of the effectiveness of acetylsalicylic acid, with Coffea arabica extract showing a significant
difference (p<0.05) compared to the reference drug. All plant extracts, except Capsella bursa-pastoris extract, which reduced this indicator, significantly
prolonged the time needed to reach maximum aggregation. Coffea arabica extract had the most significant impact, showing 223.8% of the efficacy of
acetylsalicylic acid (p<0.05). The extracts (excluding Capsella bursa-pastoris) significantly decreased the platelet aggregation rate. The most notable
impact was observed with extracts of Viburnum opulus flowers and Coffea arabica leaves, which yielded an inhibitory effect on the rate of aggregation
of acetylsalicylic acid (-10%/min relative to intact platelets, p<0.05), reducing aggregation rate by -5.2% and -6%/min compared to control, respectively.
Conclusion: The samples analyzed in our study show weak anticoagulation activity, with the most noticeable effects in extracts of coffee leaves and
viburnum fruits. Additionally, we found that the antiaggregation activity of the extracts of coffee leaves, nettles, and viburnum fruits was much more
substantial, comparable to or even surpassing the effect of acetylsalicylic acid in some cases.

Keywords: Anticoagulation properties, antiaggregation activity, Viburnum opulus, Urtica dioica, Coffea arabica, Capsella bursa-pastoris.
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BBEAEHMUE

McTopusa nccnefoBaHWs BAUAHUA PAcTEHUI HA CUCTEMY remo-
CTa3a HacyMTblBaeT He ogHO aecatunetve. bonee 60 neT ogHON U3
OCHOBHbIX GAapPMaKONOTMYECKMX TPYNM NPEnapaTos, MCMNOb3yeMbIX
B KJIMHWUYECKOW MPaKTUKe ANA CHUXKEeHWA TpomboobpasoBaHus, sB-
NAKTCA aHTArOHUCTbI BUTaMMHA K, 4acTb M3 KOTOPbIX — NPOU3BOAHbIE
4-rnapOoKCUKYMapuHa — NPeacTaBAseT cobol NPoayKTbl MUKPOOHOrO
MeTabonmsma KymapuHoB pacteHuit [1]. Lnpoko mcnonbsyemas, B
TOM YMC/IE M B KAUECTBE aHTUarperaHTa, aLeTaCcaIMLMUA0BasA KUC0Ta
CMHTE3MPOBAHA Ha OCHOBE CA/MLMIOBOM KUCNOTbI, BepBble Bblae-
NeHHoW 13 Kopsl Salix alba [2].

NoeHTMdUKaLMA B CAOMKHBIX MHOFOKOMMOHEHTHbIX COCTaBax
PacTUTE/IbHbIX WM3BEYEHUI OMOAKTMBHBIX BELLECTB, OKAa3blBaOLLMX
BUAHME Ha CUCTEMY reMOCTasa, U YCTaHOB/IEHWE MEXaHU3MA WX Aeii-
CTBMA ABNAIOTCA OAHOW M3 aKTyasibHbIX 33434 COBPEMEHHON HayKM.
JlOKYyMEHTUPOBAHO BAIMAHME HA FemMoCTa3 LEesoro paga U3onnpoBaH-
HbIX GUTOXMMMYECKMX KOMMOHEHTOB. MoKa3aHa aHTUPUOPUHONUTH-
YecKas aKTMBHOCTb, OCHOBaHHas Ha [10303aBUCMMOM MHIMBUPOBaHUM
nAasmMuHa, NpeLCcTaBUTeNEN Knacca TaHMHOB Brownea grandiceps [3],
NMrHaHOB ¥ GEHOMbHbIX coeanHennit Myristica fragrans [4]. AHTudu-
HGPUHONUTUYECKYIO aKTUBHOCTb in vitro (6e3 BAMAHUA Ha NPOTOPOM-
61HOBOE, TPOMBMHOBOE M aKTMBMPOBAHHOE MapumanbHoe TPombo-
nnactuHosoe spemsa — MTB, TB v AlTB cOOTBETCTBEHHO) NPOABAAOT
TaKXKe UpUaoVAHbIE MNKO3WUAbI, U30IMPOBaHHble U3 Lamiophlomis
rotate [5]. In vivo v in vitro ysennumnsatot MTB, TB u AMTB rnKoko-
HblOraTbl, BblaeneHHble U3 Lythrum salicaria, He BAWAA, B TO e Bpems,
Ha Bpems CBepTbIBaHMA in vivo, 4To NO3BONSAET NpeanonaraTb aHTMa-
rperaLMoHHbIE MEXaHU3MbI, Peasiv3yemMble Ha YPOBHE TPOMOOLUTOB,
a He NNasmeHHOro remocTasa [6]. lemocTaTUYeckyto akTMBHOCTb K-
TOMpenapaToB Ha OCHOBE CMMPTOBbIX U BOAHbBIX M3BEYEHUIA KOPHEN
Panax notoginseng, [EMOHCTPMPYEMYIO MO YMEHbLUEHUIO BPEMEHM
KPOBOTEYEHWM, CBA3bIBAOT MMEHHO C CaNOHWHOBOW ¢paKLmen, co-
[lepyKallenca B KOPHAX KeHblueHa [7]. MHTepec BbI3blBaOT pacTu-
Te/lbHble CyNbdaTUPOBaHHbIE rasaKTOMaHHaHbI, paccmaTpyBaemble
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INTRODUCTION

Research on the effects of plants on the hemostasis system
has been ongoing for over a decade. For more than 60 years, vi-
tamin K antagonists have been a significant group of drugs used
in clinical practice to reduce thrombus formation. Some of these
drugs, known as 4-hydroxycoumarin derivatives, are produced by
microbial metabolism of plant coumarins [1]. Acetylsalicylic acid,
synthesized from salicylic acid first isolated from the bark of Salix
alba, is widely used as an antiplatelet agent [2].

Identifying bioactive substances in complex plant extract
compositions that affect the hemostasis system and understand-
ing the mechanism of their action is a crucial task in present-day
scientific research. Several isolated phytochemical components
have been found to influence hemostasis. For example, antifibri-
nolytic activity, which is based on dose-dependent inhibition of
plasmin, has been shown in representatives of the tannin class,
such as Brownea grandiceps [3], as well as in lignans and phenolic
compounds found in Myristica fragrans [4]. It has been found that
iridoid glycosides isolated from the roots of Lamiophlomis rotata
exhibit antifibrinolytic activity in vitro without affecting prothrom-
bin (PTT), thrombin (TT), and activated partial thromboplastin time
(APTT) [5]. Similarly, glycoconjugates isolated from Lythrum salicar-
ia have been shown to increase PTT, TT, and APTT in vivo and in
vitro, suggesting antiaggregation mechanisms at the platelet level
but not plasma hemostasis [6]. Herbal remedies based on alcohol-
ic and aqueous extracts of Panax notoginseng roots have demon-
strated hemostatic activity and decreased bleeding time associated
with the saponin fraction contained in ginseng roots [7]. Plant-sul-
fated galactomannans are considered a type of "heparinoids" and
may have advantages over heparin preparations, including its
low-molecular-weight derivatives [8].

More than half of the drugs developed in recent years are
believed to be derived from natural sources [9]. Biologically ac-
tive substances of plant origin have the potential for creating new
drugs that affect the hemostasis system. Studying the antiplatelet
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KaK cBOeobpasHble «renapuHOuabI», KOTOpble MOTYT MMETb HEKOTO-
pble MPeMMYyLLECTBa No CPaBHEHMIO C NpenapaTamu renapuHa, B TOm
YKCAE M Er0 HU3KOMOJEKYAPHBIMM NMPOU3BOAHbIMM [8].

Mo HeKoTOpbIM OLEHKam, 6onee MONOBUHbI JIEKAPCTBEHHBIX
npenapaTos, pa3paboTaHHbIX B MOCAeAHUE AECATUNETUA, pa3paboTa-
Hbl Ha OCHOBE BeLLECTB NPUPOAHOro nNpoucxoxaexus [9]. buonoru-
UECKM aKTUBHbIE BELLECTBA PACTUTENbHOIO MPOUCXOKAEHWA ABNAIOT-
€A NOTEHLMANbHBIM UCTOYHWMKOM [/ CO34aHWUA HOBbIX NpenapaTos,
BVAIOWMX HA CUCTEMY remoCTasa. AKTYa/lbHOCTb M3yYeHUA aHTMa-
TPEraHTHbIX, aHTUKOAryALMOHHBIX CBOMCTB duTONpEnapaTos npo-
[MKTOBaHA TaKKe BO3MOMHOCTbIO MOTEHLMPOBAHWMA AEUCTBUS MpU
OAHOBPEMEHHOM WX MPUMEHEHWM C HapMaKONIOrMYEeCKUMM rpynnamm
NpenapaTos, BJUAIOLLMX Ha CUCTEMY FeMocTasa. He CTOMT UcKaovaTh
BO3MOXHOCTU BO3SHUKHOBEHUA HEXeNaTeIbHbIX MO60UYHbIX 3ddeKToB
duTONpEnapaToB Ha CUCTEMY rEMOCTa3a, Kak 3TO MOKa3aHo B pase
CNy4YaeB AnA npenapaTos Ha ocHoBe Ginkgo biloba [10].

LLENb NCCNEQOBAHUA

CKPUHUHT-M3YYEHWME in Vitro aHTUarperauMoHHOM N aHTKoaryns-
LIMOHHOM aKTUBHOCTM GUTOIKCTPAKTOB IEKAPCTBEHHOTO PACTUTE/IbHO-
ro CblpbA: NaoAoB u ugetkos Viburnum opulus, nuctbes Urtica dioica,
Coffea arabica, Tpasbl Capsella bursa-pastoris.

MATEPUAN U METOAbI

JlekapcTBeHHOE pacTuTenbHoe cbipbe. iccnefoBanunch naoabl n
usetku Viburnum opulus, Tpasa Capsella bursa-pastoris, nuctba Urtica
dioica (pyKopacTywme pacteHus, cobpaHHble B Pecnybamke balukop-
TocTaH), cuctbs Coffea arabica (KyNbTMBMPOBAHHbIE pacTeHMs, 3aro-
TOB/IEHHbIE B Y4ebHO-0MbITHOM X03sicTBe [BMOY «YduUMcKuii neco-
TEXHUYECKMIA TEXHUKYMD T. Yda).

Tabauya 1 Gumoxumuyeckuli cocmas pacmumesibHO20 CbipbA

PacTutenbHbIn martepuan dUTOXMMUUECKUIA COCTaB

and anticoagulant properties of herbal remedies is also relevant
because they can potentially enhance the action of pharmacolog-
ical groups of drugs that affect the hemostasis system. It is neces-
sary to consider the possibility of undesirable side effects of herbal
medicinal products on the hemostatic system, as demonstrated in
certain instances with herbal medicines based on Ginkgo biloba ex-
tract [10].

PURPOSE OF THE STUDY

In vitro evaluate antiaggregation and anticoagulant activity of
plant extracts of Viburnum opulus fruits and flowers, Urtica dioica
and Coffea arabica leaves, and Capsella bursa-pastoris herb.

METHODS

The study examined the fruits and flowers of Viburnum opu-
lus, Capsella bursa-pastoris herb, and Urtica dioica leaves; the wild
plants were gathered in the Republic of Bashkortostan, Russia. Cof-
fea arabica leaves from cultivated plants harvested at the Educa-
tional and Experimental Farm of Ufa Forestry Technical College in
the same region were also analyzed.

Table 1 provides a phytochemical analysis of the studied me-
dicinal plant raw material.

The herbs and flowers of the selected species were collected
during the flowering period, while the fruits were collected during
the fruiting period of the plant following regulatory documents
regarding the collection, processing, storage of raw materials, and
production of phytoextracts [24].

Following the recommendations, anticoagulant and anti-
platelet activity was studied in 12 healthy male donors aged 18-24
[25]. Blood was taken from the cubital vein and stabilized by adding
a 3.8% sodium citrate solution.

Mnoabl, UBETKM
Viburnum opulus

TpaBa
Capsella bursa-pastoris

Nuctba Coffea arabica

Nuctbsa Urtica dioica

Mnoab! OTINYAIOTCA BbICOKUM COAEPIKAHMEM OPraHNUYeCKMX KUCAOT (0COBEeHHO AHTApHON, A610YHON,
BMHHOM). B LBETKaX COAepKaHNe OpraHMYecKmUX KMCAOT TaKKe OTHOCUTEIbHO BbICOKO. LiBETKM OT/IMYa-
toTca bonee BbICOKMM cogepikaHnem 6eska (mpumepHo B 2 pasa Bbiwe, yem B naogax). CogeprkaHue
JIMNUA0B, HANPOTMB, Bbile B N104aX. B CNeKTpe HeHACILWEHHbIX XUPHbIX KUCNOT npeobaagatot oneun-
HoBasA M IMHonesan kKncnotol [11]. CogeprkaHmne NULLEeBbIX BOJOKOH B M10A4aX U LLBETKAxX OTAnYaeTca
He3HaumTenbHo — 45,35 1 38,44 r/100 r cootBeTcTBEHHO [12]. MA10AbI OTIMYAKOTCA BbICOKMM
cofieprkaHMem aHTMOKCMAAHTOB — BUTammuHa C, B-KapoTuHa, CyMMapHbIX GEHO/bHbIX COeANUHEHWI

[13]. CopeprkaHune nocnegHUX B LBETKAX HECKO/IbKO Bbille, HO KaYeCTBEHHbIM COCTaB GEHO/bHbIX
coeAuHeHM NN0A0B U3yYeH ropasao /yylle U oTiMyaeTca npeobnagaHnem ruapoKCMBeH30MHbIX,
TMOPOKCMLUMHHAMOBbBIX KMCIOT (NpeobnagatoT 1 B LBeTKax), draBaHOB (KaTexuH) 1 GnaBoHO0B
(kBepueTuH). Bo Bcex yactax Viburnum opulus npucyTCTBYIOT MPUAOUABI — ONYN03UAbI, B YTNEBOAHbIX
¢dparmeHTax KOTOpbIX NpeobnasatoT annosa u Kkeunynosa [14-15].

HapzemHble yactu 6oraTbl GeHONbHbIMK coeanHeHnaMM ¢ npeobnagaHvem GaaBoHOUAOB. B BbICOKMX
KOHLLeHTPaLMAX 06HaPYKMBAKOTCA PYTUH, IMMKO3MAbl Kemndepona, KBepLEeTUHA, H0Te0NNHa,
XPU303pUI0na, U30PaMHETUH, KyapeccychaBoH, CBEPTU3MH, COAEPIKUTCA XMHHAA KUCNOTA,
B-cutoctepuH, cynbdopadaHbl, XONNH, UHO3UT, TUPAMUH, ALETUNXONMH, BUTaMuH K [16, 17].
OCHOBHbIMW 3KCTPAKTUBHbIMM BELLECTBAMMW CMIUPTO-BOAHbBIX U3BNEYEHUIN INCTHEB PA3NIMYHbIX BUAOB
KodelHoro aepeBa ABNAOTCA U30MEPbI XN0POreHOBOM KMCNOTbl — 3-, 5-KODEeUNIXMHHAA KMCNOTbI,
nonvdeHonbHoe coegnHeHre maHrndepuH, depynosas (3-meToKcU-4rngpoKCUKopUYHan) Kucaota [18,
19]. AnKanounabl NypPMHOBOTO PALA COAEPIKATCA BO BCEX YACTAX KOPeMHOro AepeBa, HO NO CoaepKaHUio
KodenHa NncTbs 3HauMTeNbHO (B 3-4 pasa) ycTynatoT cemeHam Kode [20, 21].

MNpeobnagaowmmm GUTOXMMUYECKMMU KOMMOHEHTaMM ncTbeB Urtica dioica anstoTca cTeposbl,
TpUTEPNEHbI, KYyMapuHbl, deHosbl (GNaBOHOMAI, TAHUHBI, IUTHAHBI), Lepamuabl, }KUPHbIE KUCIOTbI,
NeTyyme coefMHeHUn (KeToHbl, anbaernabl). Cogepatca B-cutoctepuH, TpaHcdepynoBas, s3pyKoBas,
YPCO/I0BAA KUCNOTbI, CKONONIETUH, PYTUH, KBEPLIETUH. HKrydne BONOCKM coaepKaT aLeTUNXONNH, TcTa-
MWH, 5-ruapocuTpanTaMmmH, 1eMKOTPUEHbBI. B 1MCTbAX BbICOKO copepiKaHne acKopbuHOBOM KMCNOTI,
BMTaMMHOB rpynnbl B, K, KapoTuHa, MUKPO3/1IEMEHTOB (¥Kese30, meab, MapraHed, 6op, H1Kenb) [22, 23].
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Table 1 Phytochemical composition of plant materials

Plant material Phytochemical composition

Fruits are characterized by their rich organic acids, including succinic, malic, and tartaric. Similarly,
flowers have high levels of organic acids, with flowers having double the protein content com-
pared to fruits. Conversely, fruits have higher lipid content, with oleic and linoleic acids being the
main unsaturated fatty acids present [11]. Fruits and flowers slightly differ in their dietary fiber
content — 45.35 and 38.44 g/100 g, respectively [12]. The fruits are characterized by having a

Viburnum opulus fruits, flowers

rich amount of antioxidants such as vitamin C, B-carotene, and total phenolic compounds [13].
The concentration of phenolic compounds in Viburnum opulus flowers is somewhat higher than

in its fruits. However, the qualitative composition of phenolic compounds in fruits has been
studied much better. The fruits are characterized by the predominance of hydroxybenzoic and
hydroxycinnamic acids (which are more prevalent in flowers), flavans (catechin), and flavonols
(quercetin). Iridoids, specifically opulosides, are present in all parts of Viburnum opulus. The
carbohydrate fragments are dominated by allose and xylulose [14-15].

The aerial parts of the plant are abundant in phenolic compounds and mainly consist of
flavonoids. High concentrations of rutin, glycosides of kaempferol, quercetin, luteolin, chrysoeriol,

Capsella bursa-pastoris herb

isorhamnetin, quaressusflavone, and swertisin have been identified. Additionally, it contains

quinic acid, B-sitosterol, sulforaphanes, choline, inositol, tyramine, acetylcholine, and vitamin K

[16, 17].

The main extractives in the leaves of various coffee trees are isomers of chlorogenic acid, such as
3- and 5-caffeoylquinic acid, as well as the polyphenolic compound mangiferin and ferulic acid

Coffea arabica leaves

(3-methoxy-4-hydroxycinnamic acid) [18, 19]. Purine alkaloids are present in all parts of the coffee

plant, but the caffeine content in the leaves is significantly lower (3-4 times) than that of the

coffee seeds [20, 21].

The main chemical components found in Urtica dioica leaves are sterols, triterpenes, coumarins,
and phenols, which include flavonoids, tannins, lignans, ceramides, fatty acids, and volatile
compounds like ketones and aldehydes. These leaves also contain B-sitosterol, transferulic acid,

Urtica dioica leaves

erucic acid, ursolic acid, scopoletin, rutin, and quercetin. The burning hairs of these leaves contain

acetylcholine, histamine, 5-hydroxytryptamine, and leukotrienes. Additionally, they are rich in
ascorbic acid, vitamins B and K, carotene, and microelements such as iron, copper, manganese,

boron, and nickel [22, 23].

KpaTkue cBegeHuA 0 GUTOXMMUYECKOM COCTaBE U3y4aeMoro fle-
KapCTBEHHOTrO CbipbA NpeAcTaBaeHbl B Tabn. 1.

TpaBa W LBETKM UcCielyeMblx BUAOB COBUpannch B nepuog,
LIBETEHMA, NIOAbI — B MEPUOZA NA0AOHOWEHNA pacTeHus. Cbop, 0b-
paboTKa, XpaHeHMe Cbipbs U NoayYeHne GUTOIKCTPAKTOB NPOU3BOAYN-
JIVCb COMNACHO PErNaMeHTUPYIOLLMM AOKYMeHTam [24].

M3yyeHne aHTMKOAryNAHTHOW M aHTUArperaHTHoW aKTUBHOCTU
BbIMO/IHEHbI COMACHO pPeKoMeHZauusm [25] Ha KpoBM 340POBbLIX
[LOHOPOB-MYKUMH B Bo3pacTe 18-24 net (12 Yenosek). Kposb U3 Ky-
6WTasIbHON BeHbl CTabuAM3MpoBasacb NyTém fobaBAeHUA uMTpaTa
HaTpuA (3,8% pacTeop).

WccneposaHune 6bino 040bpeHO ITUYECKMM KomuTeToM balu-
KMPCKOTO rocyAapcTBeHHOro MeAMLMHCKOro yHUBepcuTeTa (MpoToKoN
Ne 3 ot 18.03.2021 r.). UdopmmpoBaHHOe cornacue 6bi1o Noay4eHo
Yy BCEX Y4ACTHUKOB MCCNe0BaHMA A0 3abopa Kposy.

Cepun UCMbITAHMI OCYLLECTBAANNCD Ha 0boralléHHON 1 obea-
HEHHOM TpomboumMTamu naasmax. Ana nonyyeHuns boratoit Tpombo-
LUMTaMM NAa3Mbl LUTPATHYIO KpoBb LeHTpudyrnposaam npu 1000
06/mMunH B TeueHre 10 MUHYT, AN nonyyeHus GectpombouuTapHON
naasmbl — npu 3000 06/MuH B TeueHne 20 MUHYT.

BnnsaHWe GUTOIKCTPAKTOB Ha arperaumio TpomooumMToB (Npena-
paT CpaBHEHWA — aLEeTUCAIMLMI0BAA KUCNOTA) MPOBOANIN METOLOM
ONTUYECKOW TypbuaumMeTpuyeckon arperomeTpum no bopHy [26] ¢
UCMO/Ib30BaHMEM MHAYKTOPOB arperauum (AL®, konnaren). Npu AL®
MHAYLMPOBAHHOM arperauuy onpeaensamcb MakcMManbHas amnau-
Tyaa (MA), ckopocTb arperaumm (CA), Bpema goctukeHua MA v ge-
3arperauya B MPUCYTCTBUM M3YYaeMbIX MU3BNEYEHUI PACTUTENbHOTO
MaTepuana. JIaTeHTHbIM Mepuoa, Npy KoMJareH-UHAYLMPOBAHHOM
arperaumu TpomboLMTOB NO3BONAET OLEHUTb Peann3aLmio CUrHaNb-

70

The Ethics Committee of the Bashkir State Medical University
Ufa, Republic of Bashkortostan, Russia, approved the study (proto-
col No. 3 of 03/18/2021), and all participants provided informed
consent prior to blood collection.

A series of tests were performed on both platelet-rich and
platelet-depleted plasmas. Citrated blood was centrifuged at 1000
rpom for 10 minutes to obtain platelet-rich plasma. It was centri-
fuged at 3000 rpm for 20 minutes to obtain platelet-free plasma.

The study aimed to evaluate the effect of phytoextracts on
platelet aggregation compared to the reference drug, acetylsalicylic
acid. The technique employed was optical turbidimetric aggregom-
etry, as described by Born [26], utilizing two aggregation inducers,
adenosine diphosphate (ADP) and collagen. In ADP-induced plate-
let aggregation, the maximum amplitude (MA), aggregation rate
(PAR), time to reach MA, and the extent of platelet disaggregation
in the presence of the plant material extracts were measured. Ad-
ditionally, the latent period before collagen-induced platelet aggre-
gation was evaluated to assess the signaling cascade triggered by
phospholipase C, which leads to the secretion of platelet granules
and the synthesis of thromboxane A2.

The anticoagulant activity was evaluated using routine clot-
ting tests, determining APTT, PT, and fibrinogen levels, with sodium
heparin as the reference drug.

The phytoextracts were added to the plasma in 5% of the
total volume of the reaction mixture. The reference drugs (acetyl-
salicylic acid) were added at 1x10° mol/l, and sodium heparin was
added at 5x10* g/ml.

The research results were analyzed using Statistica v. 10.0
(StatSoft Inc., Tulsa, OK, USA). The Shapiro-Wilk test was used to
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HOro Kackaga, 3anyckaemoro docdonnnasont C, u NpUBOAALLETO K Ce-
Kpeumun TpoMBOLMTapHbIX FPaHya 1 CUHTe3y TpomboKkcaHa A2.

AHTUKOArynaLMoHHanA akTMBHOCTb (MpenapaT cpaBHEHUA — rena-
PWH HaTpuA) M3ydanacb PYTUHHBIMK KNOTTUHTOBbIMM TECTAMU MYTEM
onpeaenenuns AMTB, MB 1 KOHLEHTpauMmn pubpuHoreHa.

®UTO3KCTPaKTbI 406aBNANUCH K NNa3Me B KonnyecTse 5% ot 06-
Lero 06bEMa peakLMOHHOM cMecH, NpenapaThl CPaBHEHWA (aLeTu-
CannuUMN0Ban KnucaoTa) 4o6asnsanack B KOHUEHTpauum 1x10° monb/n,
renapuH HaTpusA — B KOHLUEHTpaumm 5x10 r/mn.

CTaTMCTUYECKMIN aHaNM3 NOMYYEHHbIX Pe3yNbTaToB MCCiea0Ba-
HMA NPOW3BOAMACA C MOMOLLbIO Nporpammbl Statistica 10 (StatSoft
Inc, USA). HopmanbHOCTb pacnpefeneHuns nonyyYeHHbIX AaHHbIX Npo-
BepAnacb ¢ nomollbio Kputepua LLanmpo-Yunka. Bug pacnpegene-
HWA NONYYEHHbIX AAHHbIX OTIMYANCA OT HOPMA/IbHOTO, NO3TOMY MpU
JanbHelLWwen cTaTucTuyeckorr 0bpaboTke pesy/bTaToB MCMO/b30Ba-
JICb HenapameTpuyeckme metoabl. [JaHHble npeacTasieHbl B BUAe
meZamaHbl, 25 1 75 npoueHTunel. MapHble CpaBHEHMS B HE3aBUCUMbIX
rpynnax nposoauance no U-Kkputeputo MaHHa-YUTHU. KpuTuueckui
YPOBEHb 3HAYUMOCTU P A1 CTAaTUCTUYECKMX KPUTEPUEB NPUHUMAAN
pasHbim 0,05.

PE3YNIbTATbI U UX OBCYXXAEHUE

AHTUKOAryNALMOHHAA aKTMBHOCTb. Vccneslyemble GUTOIKCTPaAK-
Tbl HE BAMANM HA KOHLEHTpauuio ¢dubpuHoreHa M NpoTPOMOUHOBOE
Bpems. Bmecte ¢ Tem, 06HapyKeHO He3HauUUTENbHOE BAUAHWE — Yau-
HeHwve ATTB, 4To NO3BONAET CAENATb BbIBOZ, O HAMYMM Y UCCNEA0BaH-
HbIX 0OPa3LIOB TEHAEHLIMM K NPOABNEHWIO C1aboii aHTUKOAryIAHTHOW
aKTUBHOCTU (Tabn. 2). HuW oauH 13 aHanusmpyemblx 06pasLoB He Npo-
[eMOHCTPUPOBan in Vitro aHTUKOAryNAHTHOM aKTUBHOCTM, CONOCTaBM-
MOV C NpenapaTom CpaBHEHUS (renapuH), B TO e BPeMs CPesau BCex
MCCNefoBaHHbIX U3BEYEHWI CTAaTUCTUYECKM 3HAYMMOE MO OTHOLLEHUIO
K KOHTpOAto yanuHeHue ATMTB oKa3anu 3KCTPaKTbl IMCTbEB Kode v no-
00B KanuHbl —+3,2 n +3,1 cek, yto coctasmno 109,1% n 108,8% oT noKa-
3aTeNA UHTAKTHBIX TPOMBOLMTOB, M 30% 1 29% OT aKTUBHOCTY renapuHa
HaTPWA COOTBETCTBEHHO (3HaYeHWe «p» Mo OTHOLIEHWIO K Npenapaty
cpaBHeHus <0,05). CneslyeT OTMETUTb, YTO MO BAUAHMIO HA KOArynsaum-
OHHBbIiA remMoCTas U BHYTPEHHWMI NyTb CBEPTbIBAHMA SKCTPAKTbI IMCTbEB
Kode M MN0A0B KaNMHbI 3HAUYUTENBHO MPEBOCXOAAT MHOMMe Apyrue
BWbl IEKAPCTBEHHOTO CbIPbA, UCCNEA0BaHHble HaMK paHee [27].

Takum 06pa3om, UccnefoBaHHbIE W3BJEYEHWS He OKasaiu
BbIPaXKEHHOW aHTUKOAryNALUMOHHOM aKTUBHOCTbIO in Vitro, 4to He
MCKOYaeT BO3MOMHOCTU BAMAHMA YKa3aHHbIX (uUTONpenapaTos
Ha NNIa3MEeHHbIN remocTas npu NocTynaeHuu in vivo, inbo npw wc-
NO/Ib30BaHUU WHbIX METOLOB M3BNEYeHUA OMOAKTUBHBIX BELLECTB.
B 4acTHOCTW, B MCMONb30BAHHbIX HAMWU IKCMEPUMEHTA/IbHbIX MoZe-
NAX BOAHOe u3BneveHue Tpasbl Capsella bursae-pastoris okasbiBano
Of}HO M3 HaMMeHee BbIPAXKEHHbIX BIMAHUIA KaK Ha NOKas3aTesn Koa-
TYNALMOHHOTO TeMOCTa3a, Tak U HaUMeHee BbIPAXKEHHYIO aHTMarpe-
raLMOHHYI0 aKTUBHOCTb. B TO ke Bpema B TPaAMLIMOHHON MeauLMHe
ussneyenns Capsella bursae-pastoris n3paBHa UCNONb30BAUCL KaK
KpOoBOOCTaHaB/MBatoLee cpeacTBo. IGPEKTUBHOCTb NPU MATOUHbBIX
KPOBOTEUEHUAX [OKa3aHa CNenbiMy PaHLOMMU3UPOBAHHBIMU KIUHU-
YECKMMU nccnenoBaHnamm [28]. IToT apheKT cBA3bIBAOT C HAIMUNEM
B 3KCTPaAKTax JaHHOr0 pacTeHUA OKCUTOLMH-NoA06HOro NnenTuaa, CTu-
My/IMPYIOLLLEro COKpaLLEHWe TNaAKoM MyCKYNaTypbl MaTKK.

AHTMarperauMoHHan aKTUBHOCTb (Tabn. 2). Bce uccneposaH-
Hble GUTOIKCTPAKTbI YBEMUMBANM NATEHTHbIW Nepuos, KonnareH-ak-
TUBMPYEeMOI arperaumn, obycnosneHHbIM aktneaumein docdonmna-
3bl C, NpMYEM 3KCTpaKTbl nnogos Viburnum opulus v anctbes Coffea

assess the normality of data distribution. Nonparametric methods
were utilized for subsequent statistical analysis since the data did
not conform to a normal distribution. The results are presented as
median as well as 25" and 75" percentiles. The Mann-Whitney U
test was used to compare data between independent groups. The
significance level was set at p equal to 0.05.

RESULTS AND DISCUSSION

The anticoagulant activity. The investigated phytoextracts
did not affect the concentration of fibrinogen and prothrombin
time. Nevertheless, a slight increase in APTT was noted, suggesting
a low anticoagulant effect of the samples (as displayed in Table 2)
— none of the samples exhibited anticoagulant activity in vitro that
was equivalent to the reference drug heparin. However, coffee leaf
and viburnum fruit extracts showed significant APTT prolongation
compared to the control, with a difference of +3.2 and +3.1 sec-
onds, respectively. This corresponds to 109.1% and 108.8% relative
to intact platelet index and 30% and 29% sodium heparin activity
(with a p-value <0.05). These extracts have shown a notably more
substantial impact on coagulation hemostasis and the internal co-
agulation pathway than other medicinal raw materials studied by
us in the past [27].

The analyzed extracts did not exhibit significant anticoagulant
activity when tested in vitro. However, this does not necessarily
mean that these herbal medicines do not impact plasma hemo-
stasis when used in vivo or through other methods of extracting
bioactive substances. For example, in our experimental models, we
found that the aqueous extract of Capsella bursae-pastoris herb
had a relatively weaker effect on both parameters of coagulation
hemostasis and antiaggregation activity compared to other ex-
tracts. Nonetheless, Capsella bursae pastoris herbal extracts have
been used as a hemostatic agent in traditional medicine for a long
time. Blinded randomized clinical trials have validated its efficacy in
treating uterine bleeding [2-8]. This plant extract contains an oxy-
tocin-like peptide that promotes the contraction of smooth mus-
cles in the uterus, resulting in the associated effect.

Antiaggregation activity (as shown in table 2). The latent
period of collagen-activated aggregation was extended by all phy-
toextracts studied through the activation of phospholipase C. Ex-
tracts from Viburnum opulus fruit and Coffea arabica leaves exhib-
ited significant results, with nearly a 0.9 and 0.8-second increase,
respectively, compared to the control.

The analysis of all samples revealed a significant reduction
in the MA of aggregation compared to the control, with Urtica
dioica and Coffea arabica leaf extracts showing the most notice-
able effects. These extracts decreased MA aggregation to 85.9%
and 89.2% of the control, respectively, showing 77.6% and 59.7%
of the effect of the reference drug acetylsalicylic acid (p>0.05 and
p<0.001, respectively).

All phytoextracts prolonged the time to achieve MA com-
pared to the control except for Capsella bursa-pastoris extract. In
all samples, the Coffea arabica leaf extract extended the time to
reach MA to 14.1 sec compared to 6.3 sec with acetylsalicylic acid,
showing 223.8% of the reference drug's activity (p<0.05). Capsella
bursa-pastoris herbal extract decreased the time needed to reach
maximum aggregation to 84.9% compared to the control group
(p<0.001).

All extracts analyzed displayed a statistically significant reduc-
tion in PAR compared to the control, except for the Capsella bur-
sa-pastoris herbal extract. Extracts of Viburnum opulus flowers and

7



Abdullina GM et al Herbal sources and anticoagulant activity

AVICENNA BULLETIN
Vol 26 * No 1 %2024

Tabnuya 2 BausHue humosKcmpakmos U npenapamos CpagHeHus
Ha nokazamersu cucmemsl 2emocmasa, Me (0,25-0,75)

Table 2 Effect of phytoextracts and reference drugs on selected
parameters of the coagulation system, Me (0.25-0.75)

MA
arperauuu, % CA, %/MmuH BPEMFIIVIAAOC::.)(KEHMH ANTB, cek
MA PAR, %/min . ! APTT, sec
. Time to reach MA, sec
aggregation, %

KoHTponsb Control 4.8 (4.2-5.0) 36.9 (35.8-37.8)  40.1(36.7-42.7) 105.9 (104.3-106.3) 35.2 (34.8-36.8)
Lisetku Viburnum opulus 5.0 (4.3-5.3) 34.2 (33.9-34.5)  34.9 (30.6-35.2) 115.2 (110.5-116.3) 36.1 (34.9-37.2)
Viburnum opulus flowers p, =0.002 p, =0.002 p, =0.001
. 5.1(4.9-5.2) 35.7 (35.4-36.0)  40.0(39.4-40.3) 90.3 (90.0-91.7) 35.8(35.2-36.3)
TpaBsa Capsella bursae-pastoris
Capsella bursae-pastoris herb p, =0.001 P, =0.001 p, =0.001
p,=0.017 p, =0.001
5.6 (5.1-6.2) 32.9(30.8-33.8) 34.1(33.7-36.1) 118.2 (116.5-120.3) 38.4 (36.7-40.1)
JNlnctba Coffea arabica p, =0.011 p, =0.001 p, =0.002 p, =0.001 p, =0.001
Coffea arabica leaves p, =0.001 p, =0.001 p, =0.017 p, =0.017
p, =0.001 p, =0.007
5.7 (5.4-6.0) 33.1(32.2-33.9) 35.0(34.2-35.9)  117.5(115.6-119.3)  38.3(37.6-40.4)
Mnogabi Viburnum opulus p, =0.001 p, =0.001 p, =0.004 p, =0.001 p, =0.001
Viburnum opulus fruits p,=0.017 p, =0.000 p, =0.001 p, =0.001 p, =0.007
p, =0.025 p, =0.001
4.9 (4.6-5.0) 31.7(31.1-32.3)  36.1(35.4-37.2) 117.9 (116.2-119.3) 36.4 (35.4-37.1)
Jlnctba Urtica dioica p,=0.026 p, =0.000 p, =0.026 p, =0.001 p, =0.001
Urtica dioica leaves p, =0.001 p,=0.017 p, =0.001 p, =0.001 p, =0.026
p, =0.000 p,=0.038 p, =0.007
5.4 (4.6-5.9) 30.2(27.1-31.5)  31.6(30.1-34.3)  109.2 (105.4-110.3) -
p, =0.001 p, =0.001 p, =0.001 p,=0.014
ALeTuncanmumnaoBas KMCnoTa p, =0.002 p, =0.001 p, =0.001
Acetylsalicylic acid p, =0.001 p, =0.035 p,=0.001
p, =0.035 p, =0.002 p, =0.001
p, =0.001

[enapwuH HaTpua

45.9 (44.2-46.8)

Heparin sodium

MpyMeyaHwe: p — CTaTUCTUYECKM 3HAYMMBIE PA3IMYMA NOKA3aTeNeit NPU CPaBHEHWUM C COOTBETCTBYIOLLMMM Fpynnammu (Homep rpynnbl — cm. ctonbed, 1), npuBeaeHbl ToNbKO

CTaTUCTMYECKM 3HaYMMble ypoBHU No U-KpuTeputo MaHHa-YUTHM

Note: p — statistically significant differences in indicators when compared with the corresponding groups (group number — see column 1), only statistically significant

differences are shown (according to the Mann-Whitney U test)

arabica — CTaTUCTUHECKM 3HAYMMO MO OTHOLLEHMIO K KOHTPOKO M NOY-
™ ToAecTBeHHO (+0,9 1 +0,8 cek COOTBETCTBEHHO).

Bce aHanusupyemble 06pasLpl CTaTUCTUYECKM 3HAYMMO MO
OTHOLIEHWUIO K KOHTPOMIO (MHTaKTHble TPOMOOUMTbI) CHMKanu MA
arperaumn. Cpegy Bcex GUTOIKCTPAKTOB M3BNeYeHMA ancTbes Urtica
dioica v Coffea arabica okazanun Hanbonee 3ameTHbI 3GHEKT Ha 3TOT
noKasaTenb, CHUXKAA MaKCMManbHY0 arperaumio go 85,9% u 89,2%
OT KOHTPOAA, NPOABAAA TEM CaMblM COOTBETCTBEHHO 77,6% 1 59,7%
oT apdeKTa npenapaTa CPaBHEHWUA — ALETUACANNLMNOBON KMCNOTbI
(B9 akcTpakTa Coffea arabica 3HaueHWe «p» K Npenapaty CpaBHeHUs
<0,001, gns aKcTpakTa Urtica dioica 3HaueHWe «p» K NpenapaTy cpas-
HeHus >0,05).

Bce uccnesyemble GUTOIKCTPAKTDI (33 UCKNIOUEHMEM W3B/IEYe-
Hua Capsella bursa-pastoris, ymeHbLUIaBLIEro 3TOT MOKasaTesb) CTa-
TUCTUYECKM 3HAUYMMO MO OTHOLLEHMIO K KOHTPOMIO YAJUHANM BpeMA
poctkeHma MA. MakcMmanbHO yaAAUHAN BpemAa gocTuxkeHua MA
3KCTPaKT ncTbeB Coffea arabica — +14,1 cek npoTus +6,3 cek B Npu-
CYTCTBMM aLETUACAIMLMIOBOM KUCIOTbI, MPOSABAAA, TaKUM 0bpasom,
223,8% aKTMBHOCTM MpenapaTta CPaBHEHWs (3HaYeHUe «p» Mo OTHO-
WeHWo K npenapaty cpaBHeHnusa <0,05). IKcTpakT Tpasbl Capsella
bursa-pastoris B OTAMYME OT BCEX OCTa/bHbIX 06Pa3LLOB yKOpaumnBan
Bpema AocTukeHna MA arperaumm (0o 84,9% nokasaTens B KOH-
TponbHoW rpynne, p<0,001).

Bce nccnenoBaHHble M3BNeYEeHUA (32 UCKAKOYEHMEM IKCTPaKTa
Tpasbl Capsella bursa-pastoris) cTaTUCTUYECKM 3HAUMMO MO OTHOLLIE-
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Coffea arabica leaves were the most effective in reducing this in-
dicator, with decreases of -5.2% and -6% per minute, respectively.
However, these extracts showed lesser inhibitory effects on the ag-
gregation rate than acetylsalicylic acid (-10%/min relative to intact
platelets, p<0.05). Evidence in the scientific literature suggests that
an alcoholic extract of Coffea arabica leaves can inhibit thrombus
formation in vivo [29]. Additionally, the effect of the alcoholic ex-
tract of Coffea arabica leaves is superior to that of pure caffeine
when inhibiting the rhombus formation. The phytoextracts men-
tioned show antiaggregation effects in laboratory experiments, as
demonstrated by a longer lag time, delayed maximum aggregation,
lower maximum amplitude, and reduced PAR values.

CONCLUSION

The samples examined in the study exhibited weak antico-
agulation activity, with Coffea arabica leaves and Viburnum opu-
lus fruits showing the most pronounced anticoagulation activity.
Significant antiaggregation activity was also observed, with Coffea
arabica leaves, nettles, and Viburnum opulus fruits displaying com-
parable or superior anti-aggregation activity to acetylsalicylic acid.
The study also identified the phytochemical components respon-
sible for the antiaggregation activity, which is crucial for using and
prescribing herbal medicines and pharmaceutical drugs with anti-
coagulant and anti-aggregation properties. Overall, the research
provides valuable insights into the pharmacological properties of
medicinal plants and the potential combination of herbal medi-
cines with conventional drugs.
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HUIO K KOHTPOAO CHUMKanu CA TpombouuToB. M3 Bcex GpUTOIKCTPaK-
TOB Hambonee BbIpaXKeHHOe BAMAHME Ha STOT MOKasaTeNlb OKa3anu
n3BneyeHns ugetkos Viburnum opulus w nuctbes Coffeae arabica
(-5,2 1 -6%/MMH COOTBETCTBEHHO), B TO K€ BPEMSA YCTynas TOpMO3s-
Lemy B/MAHUIO Ha CKOPOCTb arperauum aLeTuacaamLmMaoBoi Kucio-
Tbl (-10%/MMWH MO OTHOLLEHMIO K MHTAKTHbIM TpoMBouuTam, p<0,05).
B nuTepatype MMeroTca cBUAETENbCTBA 06 UHIMOMPOBaHUM TPOMbO-
06pa30BaHNA CMMPTOBbIM KCTPAKTOM McTbeB Coffeae arabica in vivo
[29], npruém addekT cnmpToBOro aKCTpakTa Anctbes Coffeae arabica
npeBocxoaun Aeicteme Ha TpomboobpasoBaHMe B CPABHEHWM C UK~
CTbIM KOPENHOM.

Takum 06pa3om, n3yyeHHble GUTOIKCTPAKTbI NPOABAALOT in Vitro
aHTMarperaLmMoHHyH akTUBHOCTb, KOTOPas NPOABAAETCA YA/MHEHUEM
lag-nepvoga, ysennueHvem BpemMeHn OCTUKEHNA U CHUKeHeM MA,
a TakKe cHukeHnem CA TpomboLMTOB.

3AKNIOYEHMUE

Pe3ynbTaTbl NO3BO/IAIOT CAEMATb BbIBOA, O HA/IMUUK Y UCCNEA0-
BaHHbIX 06Pa3L,0B €/1ab0I aHTMKOAryALMOHHOM aKTUBHOCTM, Hanbo-
Nlee BbIPaKeHHOM Y SKCTPAKTOB JIUCTbeB KOde W MA0A0B KaNuHb, U
3HAYMTEeNbHO Boslee BbIPaXKEHHOW aHTUMArpPeraLMoHHON aKTUBHOCTY.
DUTOIKCTPAKTbI IMCTLEB KOdE, KpanuBbl M NAOAOB Ka/iMHbI NPOAB-
NANM aHTUATPEraLMOHHYIO aKTUBHOCTb, COMOCTaBUMYIO, a N0 HEKOTO-
PbIM NOKa3aTeNAM NPEBOCXOAALLYI0 aHTUATPEraLMOHHYO aKTUBHOCTb
aLEeTUNCAIMLMIOBOIN KUCOTbI.

MHTepece npeacTaBaser MAeHTUOUKAUMA DUTOXMMUYECKMX
KOMMOHEHTOB, OTBETCTBEHHbIX 3@ aHTMArperauyoHHy0 aKTUBHOCTb
MCCNeA0BaHHbIX NpenapaTos. [lonyyeHHble [AaHHble HeobXoayMo
NPVWHUMATL BO BHMMaHME MpPW UCMOMb30BAHUM U OAHOBPEMEHHOM
Ha3HaueHnn GuTONpenapaToB WMCCNEA0BaHHbIX BUAOB /NEKAPCTBEH-
HOMO PaCTUTENbHOTO CbipbA C GapMaKoAOrMYecKMMI NpenapaTamu,
06/124310LWMMM aHTUKOATYNALMOHHOM M, 0COBEHHO, aHTUarperaLyoH-
HOW aKTUBHOCTbIO.

JINTEPATYPA

1. Matos MJ. Coumarin and its derivatives — Editorial. Molecules. 2021;26(20):6320.
https://doi.org/10.3390/molecules26206320

2. TaHawsaH MM, Packypaxes AA, Kysneuosa [WU. AcnupuH: nereHga npo-
nonmxaetca. [pogunakmuyeckas meduyuHa. 2018;21(5):124-9. https://doi.
0rg/10.17116/profmed201821051124

3. Pereira B, Brazon J, Rincdn M, Vonasek E. Browplasminin, a condensed tannin
with antiplasmin activity isolated from an aqueous extract of Brownea grandi-
ceps Jacq. flowers. J Ethnopharmacology. 2017;198:182-290. https://doi.
jrg/10.1016/j.jep.2017.01.012

4. Zhang, Xie P, Guo X, Kang W. Procoagulant substance and mechanism of Myris-
tica fragrans. J Med Food. 2016;19(11):1065-73. https://doi.org/10.1089/
jmf.2016.3700

5. Fan PC, Ma HP, Hao Y, He XR, Sun AJ, Jiang W, et al. A new anti-fibrinolytic
hemostatic compound 8-O-acetyl shanzhiside methylester extracted from
Lamiophlomis rotata. J Ethnopharmacology. 2016;187:232-8. https://doi.
0rg/10.1016/j.jep.2016.04.016

6. Pawlaczyka |, Capek P, Czerchawsk L, Bijak J, Lewik Tsirigotisa M, Pliszczak-Krold
A, et al. An anticoagulant effect and chemical characterization of Lythrum sali-
caria L. glycoconjugates. Carbohydr Polym. 2011;86(1):277-84. https://doi.
org/10.1016/j.carbpol.2011.04.048

7. Wang T, Guo R, Zhou G, Zhou X, Kou Z, Sui F, et al. Traditional uses, botany,
phytochemistry, pharmacology and toxicology of Panax notoginseng (Burk.)
FH. Chen: A review. J Ethnopharmacology. 2016;188:234-58. https://doi.
org/10.1016/j.jep.2016.05.005

8. Muschin T, Budragchaa D, Kanamoto T, Nakashima H, Ichiyama K, Yamamoto
N, et al. Chemically sulfated natural galactomannans with specific antiviral
and anticoagulant activities. Int J Biol Macrmol. 2016;89:410-20. https://doi.
org/10.1016/j.ijomac.2016.05.005

9. Newman DJ, Cragg GM. Natural products as sources of new drugs from
1981 to 2014. J Nat Prod. 2016;79(3):629-61. https://doi.org/10.1021/acs.
jnatprod.5b01055

10. Diamond BJ, Bailey MR. Gingko biloba: Indications, mechanisms, and safety.
Psychiatr Clin  North Am. 2013;36(1):73-83. https://doi.org/10.1016/].
psc.2012.12.006

11. Kajszczak D, Zaklos-Szyda M, Podsedek A. Viburnum opulus |. — a review of
phytochemistry and biological effects. Nutrients. 2020;12(11):3308. https://doi.
0rg/10.3390/nu12113398

12. Polka D, Podsedek A, Koziolkiewicz M. Comparison of chemical composition and
antioxidant capacity of fruit, flower and bark of Viburnum opulus. Plant Foods
for Human Nutrition. 2019;74(3):436-42. https://doi.org/10.1007/s11130-019-
00759-1

13. Kraujalyte V, Venskutonis PR, Pukalskas A, Cesoniene L, Daubaras R. Antioxidant
properties and polyphenolic compositions of fruits from different European
cranberrybush (Viburnum opulus L.) genotypes. Food Chem. 2013;141(4):3695-
702. https://doi.org/10.1016/j.foodchem.2013.06.054

REFERENCES

1. Matos MJ. Coumarin and its derivatives — Editorial.
2021;26(20):6320. https://doi.org/10.3390/molecules26206320

2. Tanashyan MM, Raskurazhev AA, Kuznetsova PI. Aspirin: legenda prodolz-
haetsya [Aspirin: The legend continues]. Profilakticheskaya meditsina.
2018;21(5):124-9. https://doi.org/10.17116/profmed201821051124

3. Pereira B, Brazdn J, Rincon M, Vonasek E. Browplasminin, a condensed tan-
nin with antiplasmin activity isolated from an aqueous extract of Brownea
grandiceps Jacq. flowers. J Ethnopharmacology. 2017;198:182-290. https://
doi.jrg/10.1016/j.jep.2017.01.012

4. ZhangY, Xie P, Guo X, Kang W. Procoagulant substance and mechanism of Myris-
tica fragrans. J Med Food. 2016;19(11):1065-73. https://doi.org/10.1089/
jmf.2016.3700

5. Fan PC, Ma HP, Hao Y, He XR, Sun AJ, Jiang W, et al. A new anti-fibrinolytic
hemostatic compound 8-O-acetyl shanzhiside methylester extracted from
Lamiophlomis rotata. J Ethnopharmacology. 2016;187:232-8. https://doi.
0rg/10.1016/j.jep.2016.04.016

6. Pawlaczyka I, Capek P, Czerchawsk L, Bijak J, Lewik Tsirigotisa M, Pliszczak-Kro-
Id A, et al. An anticoagulant effect and chemical characterization of Lythrum
salicaria L. glycoconjugates. Carbohydr Polym. 2011;86(1):277-84. https://doi.
org/10.1016/j.carbpol.2011.04.048

7. Wang T, Guo R, Zhou G, Zhou X, Kou Z, Sui F, et al. Traditional uses, botany,
phytochemistry, pharmacology and toxicology of Panax notoginseng (Burk.)
FH. Chen: A review. J Ethnopharmacology. 2016;188:234-58. https://doi.
org/10.1016/j.jep.2016.05.005

8. Muschin T, Budragchaa D, Kanamoto T, Nakashima H, Ichiyama K, Yamamo-
to N, et al. Chemically sulfated natural galactomannans with specific antiviral
and anticoagulant activities. Int J Biol Macrmol. 2016;89:410-20. https://doi.
org/10.1016/j.ijomac.2016.05.005

9. Newman DJ, Cragg GM. Natural products as sources of new drugs from 1981
to 2014. J Nat Prod. 2016;79(3):629-61. https://doi.org/10.1021/acs.jnat-
prod.5b01055

10. Diamond BJ, Bailey MR. Gingko biloba: Indications, mechanisms, and safe-
ty. Psychiatr Clin North Am. 2013;36(1):73-83. https://doi.org/10.1016/].
psc.2012.12.006

11. Kajszczak D, Zaklos-Szyda M, Podsedek A. Viburnum opulus |. — a review of phy-
tochemistry and biological effects. Nutrients. 2020;12(11):3308. https://doi.
0rg/10.3390/nu12113398

12. Polka D, Podsedek A, Koziolkiewicz M. Comparison of chemical composition
and antioxidant capacity of fruit, flower and bark of Viburnum opulus. Plant
Foods for Human Nutrition. 2019;74(3):436-42. https://doi.org/10.1007/
$11130-019-00759-1

13. Kraujalyte V, Venskutonis PR, Pukalskas A, Cesoniene L, Daubaras R. An-
tioxidant properties and polyphenolic compositions of fruits from differ-
ent European cranberrybush (Viburnum opulus L.) genotypes. Food Chem.
2013;141(4):3695-702. https://doi.org/10.1016/j.foodchem.2013.06.054

Molecules.

73



Abdullina GM et al Herbal sources and anticoagulant activity

AVICENNA BULLETIN
Vol 26 * No 1 %2024

14. Ersoy N, Ercisli S, Gundogdu M. Evaluation of European cranberry bush (Vibur-
num opulus L.) genotypes for agro-morphological, biochemical and bioactive
characteristics in Turkey. Folia Hort. 2017;29:181-8. https://doi.org/10.1515/
fhort-2017-0017

15. Neposa Wb, Korosa AA, YepkawuH AB, dnnep KW, PameHckas IB. buonoru-
YECKM aKTMBHbIE BELLECTBA N/IOAOB KasMHbI 06bIKHOBEHHOW. XUMUKO-thapma-
yesmuyeckuli #ypHan. 2014;48(5):32-9. https://doi.org/10.30906/0023-1134-
2014-48-5-32-39

16. Al-Snafi AE. The chemical constituents and pharmacological effects of Capsella
bursa-pastoris — A review. International Journal of Pharmacology and Toxicology.
2015;5(2):76-81.

17. Cha J, Kim DH, Lee T, Subedi L, Kim S, Lee K. Phytochemical constituents of
Capsella bursa-pastoris and their anti-inflammatory activity. Natural Product
Sciences. 2018;24(2):132. https://doi.org/10.20307/nps.2018.24.2.132

18. Patay EB, Bencsik T, Papp N. Phytochemical overview and medicinal importance
of Coffea species from the past until now. Asian Pacific Journal of Tropical
Medicine. 2016;9(12):1127-35. https//doi.org/10.1016/j.apjtm.2016.11.008

19. Yeager SE, Batali ME, Guinard JX, Ristenpart WD. Acids in coffee: A review of
sensory measurements and meta-analysis of chemical composition. Crit Rev
Food Sci Nutr. 2023;63(8):1010-36. https://doi.org/10.1080/10408398.2021.19
57767

20. Chen XM, Ma Z, Kitts DD. Effects of processing method and age of leaves
on phytochemical profiles and bioactivity of coffee leaves. Food Chem.
2018;249:143-53. https://doi.org/10.1016/j.foodchem.2017.12.073

21. Dado AT, Asresahegn YA, Goroya KG. Comparative study of caffeine content
in beans and leaves of Coffea arabica using UV/vis spectrophotometer.
International Journal of Physical Science. 2019;14(14):171-6. https://doi.
org/10.5897/ijPS2019.4814

22. Majedi S, Faraj TA, Ahmed HJ, Hussain FH. A review of biochemical structures
of Urtica dioica metabolites and their pharmaceutical effects. Chemical Review
and Letters. 2021;4(4):206-12. https://doi.org/10.22034/crl.2021.316199.1131

23. lbrahim M, Rehman K, Razzaq A, Hussain |, Farooq T, Hussain A, Akash MSH.
Investigation of phytochemical constituents and their pharmacological
properties isolated from Urtica Genus: Critical review and analysis. Critical
Review Eukaryote Gene Expression. 2018;28(1):25-66. https://doi.org/10.1615/
CritRevEucaryotGeneExp.2018020389

24. TocymapctBeHHan dapmakones Poccuiickoit ®egepaupn XIV uspanus. Tom |.
1814 c. foctynHo Ha http://www.femb. ru/femb/pharmacopea.php

25. TOCT 33044-2014 «[MpuHumMnbl Hagnexallei nabopaTopHoi nNpakTMkuy». Jo-
cTynHo Ha https://docs.cntd.ru/  document/1200115791 (Jata moctyna
17.07.2021)

26. Born GV. Aggregation of blood platelets by adenosine diphosphate and its
reversal. Nature. 1962;194:927-9.

27. Tanvnaxmetosa 3X, bawwuposa JIM, XacaHosa CP, KypawkunHa HB, Husamosa AA,
Kananosa HK, n gp. BanaHne HeKOTOPbIX BUAOB IEKAPCTBEHHOTO PACTUTE/NbHO-
TO CbIPbA Ha CUCTEMY reMOCTasa in vitro. TpaduyuoHHas meduyuHa. 2021;1:38-
42, https://doi.org/10.54296/18186173_2021_1_38

28. Ghalandari S, Kariman N, Sheikhan Z, Mojab F, Mirzaei M, Shahrahmani H.
Effect of hydroalcoholic extract of Capsella bursa-pastoris on early postpartum
hemorrhage: A clinical trial study. J Altern Complement Med. 2017;23(10):794-9.
https://doi.org/ 10.1089/acm.2017.0095

29. Mortel LEH, Austria YVD, Evangelista DJB, Falseco NF, Marasigan VM, Villamin JM,
et al. Antithrombotic effect of purified caffeine and ethanol extracts of Coffea
Liberica Hiern. leaves in Swiss Albino mice. Asia Pacific Journal of Multidisciplinary
Research. 2014;8:35-60.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

Ersoy N, Ercisli S, Gundogdu M. Evaluation of European cranberry bush (Vibur-
num opulus L.) genotypes for agro-morphological, biochemical and bioactive
characteristics in Turkey. Folia Hort. 2017;29:181-8. https://doi.org/10.1515/
fhort-2017-0017

Perova IB, Zhogova AA, Cherkashin AV, Eller KI, Ramenskaya GV. Biologich-
eski aktivnye veshchestva plodov kaliny obyknovennoy [Biologically active
substances of Viburnum opulus fruits]. Khimiko-farmatsevticheskiy zhurnal.
2014;48(5):32-9. https://doi.org/10.30906/0023-1134-2014-48-5-32-39

Al-Snafi AE. The chemical constituents and pharmacological effects of Capsella
bursa-pastoris — A review. International Journal of Pharmacology and Toxicol-
ogy. 2015;5(2):76-81.

Cha J, Kim DH, Lee T, Subedi L, Kim S, Lee K. Phytochemical constituents of
Capsella bursa-pastoris and their anti-inflammatory activity. Natural Product
Sciences. 2018;24(2):132. https://doi.org/10.20307/nps.2018.24.2.132

Patay EB, Bencsik T, Papp N. Phytochemical overview and medicinal impor-
tance of Coffea species from the past until now. Asian Pacific Journal of Tropical
Medicine. 2016;9(12):1127-35. https//doi.org/10.1016/j.apjtm.2016.11.008

Yeager SE, Batali ME, Guinard JX, Ristenpart WD. Acids in coffee: A review of
sensory measurements and meta-analysis of chemical composition. Crit Rev
Food Sci Nutr. 2023;63(8):1010-36. https://doi.org/10.1080/10408398.2021.1
957767

Chen XM, Ma Z, Kitts DD. Effects of processing method and age of leaves
on phytochemical profiles and bioactivity of coffee leaves. Food Chem.
2018;249:143-53. https://doi.org/10.1016/j.foodchem.2017.12.073

Dado AT, Asresahegn YA, Goroya KG. Comparative study of caffeine content in
beans and leaves of Coffea arabica using UV/vis spectrophotometer. Interna-
tional Journal of Physical Science. 2019;14(14):171-6. https://doi.org/10.5897/
ijpS2019.4814

Majedi S, Faraj TA, Ahmed HJ, Hussain FH. A review of biochemical struc-
tures of Urtica dioica metabolites and their pharmaceutical effects. Chem-
ical Review and Letters. 2021;4(4):206-12. https://doi.org/10.22034/
crl.2021.316199.1131

Ibrahim M, Rehman K, Razzaq A, Hussain |, Farooq T, Hussain A, Akash MSH.
Investigation of phytochemical constituents and their pharmacological proper-
ties isolated from Urtica Genus: Critical review and analysis. Critical Review Eu-
karyote Gene Expression. 2018;28(1):25-66. https://doi.org/10.1615/CritRev-
EucaryotGeneExp.2018020389

Gosudarstvennaya farmakopeya Rossiyskoy Federatsii XIV izdaniya. Tom |
[State Pharmacopeia XIV*" edition of the Russian Federation. Volume 1]. 1814
p. Available from http://www.femb. ru/femb/pharmacopea.php

GOST 33044-2014 «Printsipy nadlezhashchey laboratornoy praktiki» [Princi-
ples of good laboratory practice]. Available from https://docs.cntd.ru/ docu-
ment/1200115791 (Accessed 17.07.2021)

Born GV. Aggregation of blood platelets by adenosine diphosphate and its re-
versal. Nature. 1962;194:927-9.

Galiakhmetova EKh, Bashirova LI, Khasanova SR, Kudashkina NV, Nizamova
AA, Zhalalova NK, i dr. Vliyanie nekotorykh vidov lekarstvennogo rastitel'nogo
syr'ya na sistemu gemostaza in vitro [The effect of certain species of medicinal
plant raw material on hemostasis indicators in vitro]. Traditsionnaya meditsina.
2021;1:38-42. https://doi.org/10.54296/18186173_2021_1_38

Ghalandari S, Kariman N, Sheikhan Z, Mojab F, Mirzaei M, Shahrahmani H. Ef-
fect of hydroalcoholic extract of Capsella bursa-pastoris on early postpartum
hemorrhage: A clinical trial study. J Altern Complement Med. 2017;23(10):794-
9. https://doi.org/ 10.1089/acm.2017.0095

Mortel LEH, Austria YVD, Evangelista DJB, Falseco NF, Marasigan VM, Villamin
JM, et al. Antithrombotic effect of purified caffeine and ethanol extracts of Cof-
fea Liberica Hiern. leaves in Swiss Albino mice. Asia Pacific Journal of Multidis-
ciplinary Research. 2014;8:35-60.

(i) CBEAEHMA OB ABTOPAX

A6aynnuHa lysenb MapaToBHa, KaHAWAAT BUONOTUYECKMX HAYK, [OLEHT, A0-
LIeHT Kadeapbl BUONOrMUECKON XMMMUK, BaLLIKMPCKUIA rOCYAaPCTBEHHDIN Meau-
LIMHCKUI yHUBEPCUTET

ORCID ID: 0000-0003-4640-3879

E-mail: gmabdullina@mail.ru

KypawkuHa Hatanba BnagumupoBHa, AOKTOp apmMaLeBTUYecKux Hayk,
npodeccop, 3aB. Kapeapoi GapmakorHo3nm ¢ Kypcom 6OTaHNKM U OCHOB Gu-
ToTepanuu, BalKUPCKUI rocyAapCTBEHHbIN MEANLMHCKUI yHUBEPCUTET

74

(i) AUTHORS' INFORMATION

Abdullina Guzel Maratovna, Candidate of Biological Sciences, Associate Pro-
fessor, Associate Professor of the Department of Biochemistry, Bashkir State
Medical University

ORCID ID: 0000-0003-4640-3879

E-mail: gmabdullina@mail.ru

Kudashkina Natalia Vladimirovna, Doctor of Pharmaceutical Sciences, Full
Professor, Head of the Department of Pharmacognosy with a Course of Botany
and Basics of Phytotherapy, Bashkir State Medical University



Abdyaruna I'M ¢ coasm. /leKapcTBeHHbIe paCcTeHNs U IUIIOKOAry AsITis

BECTHMK ABMILIEHHEBI
Tom 26 = No 1 * 2024

Scopus ID: 57207299733

ORCID ID: 0000-0002-0280-143X
SPIN-Kog;: 4256-5502

Author ID: 637292

E-mail: phytoart@mail.ru

XacaHoBa CBetnaHa PawwmToBHa, AOKTOP bapmaLeBTUYECKMUX Hayk, npodec-
cop Kadeapbl GpapmaKkorHosum ¢ Kypcom HGOTaHUKM U OCHOB duUTOTepanum,
BaluKMPCKMiA rocyfapCTBEHHDIVE MEAVLIMHCKUIA YHUBEPCUTET

Researcher ID: DWR-9689-2022

Scopus ID: 57212514163

ORCID ID: 0000-0001-7000-8014

SPIN-kog;: 7027-0676

Author ID: 465615

E-mail: svet-khasanova@yandex.ru

laHbleB PycnaH Kakwbibaesunuy, npenosgasatenb Kadbeapbl opraHusaumm dap-
MaLEeBTUYECKOro Aena v dapmakorHo3uu, OLICKWIA rocy4apCTBEHHbIN YHUBEP-
cutet

ORCID ID: 009-0001-6868-4838

SPIN-kog;: 3050-1975

E-mail: ganyevrO@gmail.com

Camopogos AnekcaHap Bnaaumuposuu, JOKTOP MeAWMLUMHCKMX HayK, Npo-
deccop, 3aB. Kadeapol GapmaKonorum ¢ Kypcom KAMHUYECKOW dapmaKkono-
MK, BalKMPCKUIA TOCYAAPCTBEHHBI MEAULMHCKUIA YHUBEPCUTET

ORCID ID: 0000-0001-9302-499X

E-mail: avsamorodov@gmail.com

Ynayky Hukonac, ctygeHT 4 kKypca dapmaLeBTUYeckoro dakyisTeta, balukup-
CKUI rOCYAaPCTBEHHbIN MeAULMHCKUIA YyHUBEPCUTET

Researcher ID: JJE-2281-2023

ORCID ID: 0009-0007-4257-1302

E-mail: nicholaschiduku@gmail.com

CapgpikoBa ®apuga BanuesHa, KaHAMAAT BUONOTMUECKMX HAYK, AOLIEHT, 3aB.
Y4eBbHO-0MbITHBIM X03AWCTBOM YUMCKOTO 1€COTEXHUYECKOTO TEXHUKYMa; A0-
LeHT Kadeapbl dusnonornm n obiein buonorum MHCTUTYTa NPUPOAbI U Yeno-
BeKa, YOUMCKUI YHUBEPCUTET HayKU1 U TEXHONOTUI

ORCID ID: 0000-0002-4749-404x
E-mail: faridalimon@yandex.ru

WHpopmauma 06 UCTOUHMKE NOAAEPIKKM B BuAe rpaHToB, 060pyaoBaHuUs,
NleKapcTBEHHbIX NpenapaTos

®UHAHCOBOW NOALEPIKKM CO CTOPOHbI KOMMAHWI-NPOM3BOAUTENEN NeKap-
CTBEHHbIX MPEnapaToB v MeAMLIMHCKOTO 060pyA0BaHUA aBTOPbI He NoNyYau
KoHdAuKT nHTepecos: otcyTtcTayeT

<] ALPEC 419 KOPPECMOHAEHLMU:

A6aynnuHa lysenb MapatoBHa
KaHAMAAT BUONOTMYECKMX HaYK, AOLIEHT, AOLEHT Kadeapbl bronornyeckom
XUMUK, BaLIKMPCKUIA rOCyAaPCTBEHHDIN MeAULMHCKUI YHUBEpCUTET

405103, Poccuiickas ®epepaums, r. Yda, yn. JleHnHa 3
Ten.: +7 (906) 3713902
E-mail: gmabdullina@mail.ru

BK/IAL ABTOPOB

Pa3paboTka KoHLEeNuuu 1 An3aiHa uccnegosaHus: AfM, KHB, XCP, CAB
Cbop matepuana: IPX, YH, CPB

CratucTHYeckas 0bpaboTka AaHHbIx: [PX, YH, COB

AHanus nonyyeHHbIx gaHHbIX: ATM, KHB, XCP, CAB

MoproToBka Tekcta: P, YH, COB

PenaktposaHue: ATM, KHB, XCP, CAB

06wan oteTcTBEHHOCTL: ATM, KHB, XCP, CAB

07.11.23
29.02.24

Mocmynuna
lMpuHAma 8 neyame

Scopus ID: 57207299733

ORCID ID: 0000-0002-0280-143X

SPIN: 4256-5502

Author ID: 637292

E-mail: phytoart@mail.ru

Khasanova Svetlana Rashitovna, Doctor of Pharmaceutical Sciences, Professor
of the Department of Pharmacognosy with a Course of Botany and Basics of
Phytotherapy, Bashkir State Medical University

Researcher ID: DWR-9689-2022

Scopus ID: 57212514163

ORCID ID: 0000-0001-7000-8014

SPIN: 7027-0676

Author ID: 465615

E-mail: svet-khasanova@yandex.ru

Ganyev Ruslan Zhakshibaevich, Lecturer of the Department of Organization of
Pharmaceutical Business and Pharmacognosy, Osh State University

ORCID ID: 009-0001-6868-4838
SPIN: 3050-1975
E-mail: ganyevrO@gmail.com

Samorodov Aleksandr Vladimirovich, Doctor of Medical Sciences, Full Profes-
sor, Head of the Department of Pharmacology with a Course of Clinical Phar-
macology, Bashkir State Medical University

ORCID ID: 0000-0001-9302-499X

E-mail: avsamorodov@gmail.com

Chiduku Nikolas, Student of Faculty of Pharmacy, Bashkir State Medical Uni-
versity

Researcher ID: JJE-2281-2023

ORCID ID: 0009-0007-4257-1302

E-mail: nicholaschiduku@gmail.com

Sadykova Farida Valievna, Candidate of Biological Sciences, Associate Profes-
sor, Head of the Educational and Experimental Farm of Ufa Forestry Techni-
cal College; Associate Professor of the Department of Physiology and General
Biology of the Institute of Nature and Human, Ufa University of Science and
Technology

ORCID ID: 0000-0002-4749-404x

E-mail: faridalimon@yandex.ru

Information about support in the form of grants, equipment, medications

The authors did not receive financial support from manufacturers of medicines
and medical equipment
Conflicts of interest: The authors have no conflicts of interest

<] ADDRESS FOR CORRESPONDENCE:

Abdullina Guzel Maratovna
Candidate of Biological Sciences, Associate Professor, Associate Professor of
the Department of Biochemistry, Bashkir State Medical University

450103, Russian Federation, Ufa, Lenina Ave., 3
Tel.: +7 (906) 3713902
E-mail: gmabdullina@mail.ru

AUTHOR CONTRIBUTIONS

Conception and design: AGM, KNV, KhSR, SAV

Data collection: GRZh, ChN, SFV

Statistical analysis: GRZh, ChN, SFV

Analysis and interpretation: AGM, KNV, KhSR, SAV
Writing the article: GRZh, ChN, SFV

Critical revision of the article: AGM, KNV, KhSR, SAV
Overall responsibility: AGM, KNV, KhSR, SAV

Submitted
Accepted

07.11.23
29.02.24

75



