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Llenbto gaHHoro 0630pa ABNAETCA 0606LLEHME M CUCTEMATU3ALMA INTEPATYPHBIX AAaHHbIX MO U3YYEHUIO aHTUAENPECCAHTHOWM aKTUBHOCTM IEKaPCTBEH-
HbIX CPEACTB, MONYYEHHbIX HA OCHOBE CbipbA pacTeHuit poaa Crataegus L. Mpy NoMCKe MaTepuanos A/1A HaNMCcaHWA AaHHOW CTaTbu BblIM UCMONBb30-
BaHbl cBbilwe 50 UCTOUHMKOB pedepaTnBHOM 6a3bl faHHbIX PubMed v Hay4Ho-MHbOpPMaLMoHHOM ceTu elibrary.ru 3a nepuog, ¢ 1999 no 2024 rogpl ¢
MCMONb30BaHMEM K/IHOUEBbIX C10B: 60APbIWHUK, Crataegus L., HeMPOTPONHaA akTMBHOCTb, aHTUAEMNPECaHTHaA aKTUBHOCTb. bblan 0TObpaHbl paboTbl €
OnMUCaHWeM HEMPOTPONHBIX U aHTUAENPECCAHTHbIX CBOICTB NPEMapaToB Ha OCHOBE CbipbA PacTeHMIA posa boApbIWHWK. McKatouanuchk M3 paccmoTpe-
HWA CTaTby, OMUCbIBalOLLME MPUMEHEHUE CbipbA BOAPBILIHMKA B APYTUX HAaNpaBAeHUAX MEeAULMHDI.

B MMpOBOI MEAMLIMHCKOW NPaKTHKe LWKWPOKO NPUMEHAIOTCA IeKapCTBEHHbIE PACTUTE/bHbIE MpenapaThl, 0bnajatoLye HEMPOTPONHbBIM AeNCTBUEM.
Cpeay Hux ocobo cnenyeT BblAENWUTb FPYMNNY aHTUAENPECCAHTHbIX CPeACTB. B HacTosALLee Bpems, C TOYKM 3peHUs A0Ka3aTeNbHON MeAULMHDI, eANH-
CTBEHHbIM MCTOYHUKOM aHTUENPECCAHTHBIX IEKAPCTBEHHbIX CPEACTB ABNAETCA TPaBa 3Bepobos npoapipABaeHHoro (Hypericum perforatum L.).

C y4€TOM TOrO, YTO OAHUM U3 AaKTUBHBbIX BELLECTB 3TOrO pacTeHus ABnAeTcA GpaaBoHOMA rMneposns, ocoboe BHUMaHMe CTOUT YAENWUTb NA0AAM, LBET-
KaM M NUCTbAM PasNnYHbIX BUAOB boApbIlWwHKUKa (Crataegus L.), KOTOpble cOAepKaT AaHHbIA KOMMOHEHT. [IOMMMO 3TOro, B PacTUTENIbHOM Cbipbe
BUAOB poza Crataegus L. MOXHO HaliTh v apyrue GaaBoHOMApI, TaKUE KaK NPOLMAHUANHBI U BUTEKCUH C ero NPOU3BOAHbIMM, KOTOPbIE NPeACTaBAAT
UHTepec, bnaroaaps cBoek HelipoTPONHOW aKTUBHOCTY. MpenapaTbl 6OAPbILHWKA UCMONb3YHOTCA B HACTOALLEE BPEMA B KAUECTBE KapAMOTOHUYECKMX
cpeacTs. MiccnenoBaHma B 3ToM 061aCT MOMOTYT CO34aTh HOBble 3QdEKTUBHbIE IEKAPCTBEHHbIE CPEACTBA AN1A IeUeHNs 1 NpodunakTuku 3abonesa-
HWiA HEPBHOW U CEPAEYHO-COCYAMCTOM CUCTEM Y YEI0BEKA.
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The purpose of this review is to summarize and organize the existing literature data on the antidepressant activity of drugs derived from plants in
the genus Crataegus L. For this article, over 50 sources from the PubMed abstract database and the scientific information network eLibrary.ru were
consulted, covering the period from 1999 to 2024. The keywords used in the search included "hawthorn", "Crataegus L.", "neuroprotective activity",
and "antidepressant activity". Only studies that specifically addressed the neuroprotective activity and antidepressant properties of hawthorn-based
medications were included. At the same time, articles on the use of hawthorn in other areas of medicine were excluded.

Herbal medicines with neuroprotective effects, some of which also act as antidepressants, are used in global medical practice. Currently, from the
perspective of evidence-based medicine, the most widely recognized herbal antidepressant is Hypericum perforatum (St. John's Wort).

Given that one of the active components in this plant is the flavonoid hyperoside, it is essential to focus on the fruits, flowers, and leaves of various
hawthorn species (Crataegus L.) as they also contain this compound. Additionally, hawthorn plant materials are known to contain other flavonoids,
such as procyanidins and vitexin, along with their derivatives, which are noteworthy for their neuroprotective activity. Hawthorn-based medications
are presently used as cardiotonic agents. Continued research in this area could lead to the development of new and effective treatments for both
nervous and cardiovascular diseases in humans.
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BBEAEHMUE

HelpoTponHasa aKTUBHOCTb XapaKTepHA A/ CbipbsA Pa3ny-
HbIX IEKAPCTBEHHbIX PAcTeHUA. K uncny NeKapCTBEHHbIX pacTeHui
C YCMOKaWBalOWMM AEWCTBMEM MOMHO OTHECTM, MPEXAe BCEro,
Ba/iepuaHy NeKapCTBEHHYI, MYCTBIPHUK NATUAOMNACTHbIN, Menuc-
CY NIeKapCTBEHHYIO, MATY MePEeYHYH, MUOH YKIOHALWMICA, XMesb
06bIKHOBEHHbIW, MaccUPIopy MHKAPHATHYIO U HECKONBbKO ApPYrux
pacTeHuii [1]. Takxke cnesyeT ynomsHyTb 1eKapCTBEHHbIE PacTeHUS,
obnafatolme TOHU3MNPYIOLWMM LeCTBUEM, K KOTOPbIM OTHOCATCA
pOAMONa pPo30Bas, 3/1eYTEPOKOKK KOMOUMIA, apasiua MaHbYKypCKas,
KEHbLUEHb HACTOALLMIA, NeB3ea cadbNopoBUAHAA, IMMOHHUK KKUTali-
CKWI, Yalt KUTaCcKmi [1]. AHKCMONUTUYECKME CBOMCTBA OBHAPYKEHbI
Yy TPaBbl MEIUCCbl IEKAPCTBEHHOM, U K YUC/Y HOOTPOMHBIX CPEACTB
OTHOCMTCA TMHKIO ABYNONACTHON. K pacTUTeNbHbIM TPAHKBUAM3ATO-
pam oTHOCAT cTedanuto raakyto [1]. IbdeKTUBHBIM PacTUTENbHBIM
aHTMAEenpeccaHTOM ABAAETCA, MPEXAe BCero, 38epoboit NpoabIpAB-
JIeHHbIV, a TaK¥Ke HeKoTopble Apyrue pactexus [1, 2].

OTHOCUTENbHO HefaBHO 6biI0 YCTAaHOBAEHO, YTO Npenapatsl
Ha OCHOBE CbipbA Pa3NMUYHbIX BUAOB HOAPbILHMKA 06/134at0T aH-
TUAENPECCaHTHbIMM cBOWCTBaMM [3]. PacTeHus posa BoApbIWHMK
(Crataegus L., cemelicTBo Po3oBble — Rosaceae) WMpPOKO UCMOoNb3y-
0TCA B MMPOBOW MeAMUMHCKOM npakTuke [3, 4]. Ha cerogHAwHMiA
[ieHb Npenapatbl U3 N0A0B M LBETKOB HOAPbLIWHMKA NPUMEHSIOT-
CA B KQYECTBE KApAMOTOHUYECKUX CPeacTB [4]. Mpy 3Tom B Hay4HO
NUTepaType CyLLEeCTBYIOT YKa3aHWA Ha HEeMpPOTPOMHYH aKTUBHOCTb
npenapaToB 6ospbIWHKUKA [5]. MccnegoBaHus, npoBeagHHbIE HaMu
paHee, NO3BO/IMAN BbIABUTb aHTUAENPECCAHTHYHO aKTUBHOCTb npe-
NapaToB Ha OCHOBE CbipbA HOAPbIWHKMKA [4, 6-9].

CnenyeT OTMETUTb, YTO CTPECC ABNAETCA OAHOM W3 BEAyLUWX
(GaKTOpoB pa3BUTUA CEpAEYHO-COCYAUCTbIX 3abonesanuii [10]. B
CBA3YM C 3TUM, pa3paboTKa HOBbIX IPDEKTUBHBIX OTEYECTBEHHbIX J1e-
KapCTBEHHbIX CPELCTB Ha OCHOBE CbipbA HOAPbILIHMKA NPeACTaBAfET
€060/ BaXKHYI0 33434y COBPEMEHHOW MeAMLMHCKOW 1 dapmaLLeBTyH-
YEeCKoM HayKku. Mbl cuMTaem, 4To Takue Npenapatbl MOryT ObITb Mo-
Ne3Hbl He TO/IbKO AN1A IeveHns 3ab0o1eBaHuii cepAevHo-CoCyANCTON
CUCTEMbI, HO U A1 UX MPOPUNAKTUKU.

LLENb NCCNEAOBAHMA

0606LieHME N CUCTEMATM3ALIMA IMTEPATYPHBIX AAHHbIX MO W3-
YYEeHMIO aHTUAENPECCAHTHOW aKTUBHOCTM JIEKAPCTBEHHbIX CPEACTB,
noJly4eHHbIX Ha OCHOBE Cbipbs pacTeHuit poga Crataegus L.

MATEPUAN U METOAbI

[na HanucaHua o630pHON CTaTbM MCMONbL30BANUCh pedepa-
TUBHble 6a3bl PubMed u HayyHo-MHPOPMaLMOHHaA ceTb elibrary.
ru. Mownck nposoaunca no nybankaumam 3a nepuog ¢ 1999 no 2024
rofibl C UICNOb30BAaHUEM K/HOUEBbIX C/I0B: HOAPDILHUK, HelpoTpon-
Haf aKTMBHOCTb, aHTUAENpPecaHTHas aKTUBHOCTb. Bblno HailaeHo
cBbllwe 50 UCTOYHMKOB, U3 KOTOPbIX OTOMPANUCH CTaTbW, MOCBALLEH-
Hble NeKapCTBEHHbIM CpPesCcTBaM Ha OCHOBe BMAOB poaa Crataegus
L., obnasaowmm HelpoTPONHbIMUM CBOMCTBaMU. UcKkatovanuch m3
PacCMOTPEHUA CTaTbM, OMWCbIBAIOWME MPUMEHEHME Cbipbs 60f-
PbILHMKA B APYrUX HAMpPaBAEHUAX MEeAULMHDI.

PE3Y/NIbTATbI U OBCYXXAEHUE

B HacTosulee Bpems AAA MNONYYEHWA Cbipb BOAPbIWHMKA B
Poccuiickoit ®epepaunmn ncnonbsyetca 12 Bupos atoro poga [4].
OpHaKo Hanbonbllee pacnpocTpaHeHne A5 3ar0TOBKU Cbipbs MMe-
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INTRODUCTION

Neuroprotective activity is a characteristic of raw materials
obtained from various medicinal plants. Plants known for their
calming effects include valerian, motherwort, lemon balm, pep-
permint, peony, common hop, passionflower, and several others
[1]. Medicinal plants known for their adaptogenic effects include
Rhodiola rosea, Eleutherococcus senticosus, Manchurian aralia,
Panax ginseng, Leuzea safflower, Schisandra chinensis, as well as
Chinese tea [1]. Lemon balm exhibits anxiolytic properties, while
Ginkgo biloba serves as a nootropic agent. Stephania glabra is re-
garded as a plant tranquilizer [1]. Hypericum perforatum (St. John's
Wort) is an effective plant-based antidepressant, along with several
other plants [1, 2].

Recent studies have shown that extracts from various types
of hawthorn possess antidepressant properties [3]. Plants from the
genus Crataegus (hawthorn), a member of the Rosaceae family,
are commonly utilized in medical practice worldwide [3, 4]. Today,
medications made from hawthorn fruits and flowers are used as
cardiotonic agents [4]. There are also reports in the scientific litera-
ture of the neuroprotective activity of hawthorn preparations. Our
previous studies have shown the antidepressant effects of haw-
thorn-based medications [4, 6-9].

Stress is a major contributor to the development of cardio-
vascular diseases [10]. The development of new and effective, do-
mestically produced hawthorn-based medications is a crucial task
for contemporary medical and pharmaceutical science. We believe
that these drugs could not only aid in the treatment of cardiovas-
cular diseases but also serve as a preventive measure against them.

PURPOSE OF THE STUDY

Summarization and systematization of literary data regarding
the study of the antidepressant activity of drugs derived from plant
materials of the genus Crataegus (hawthorn).

MATERIALS AND METHODS

The pubmed abstract database and the scientific informa-
tion network eLibrary.ru were utilized for this research. The search
focused on publications from 1999 to 2024, using the keywords
"hawthorn", "neuroprotective activity", and "antidepressant activ-
ity". Over 50 sources were identified, and articles related explicitly
to drugs derived from species of the genus Crataegus (hawthorn),
which exhibit neuroprotective properties, were selected. Articles
discussing the use of hawthorn materials in other areas of medi-
cine were excluded from consideration.

RESULTS AND DISCUSSION

In the Russian Federation, 12 species from this genus are
used to obtain hawthorn raw materials [4]. The most commonly
used species for harvesting raw materials are the redhaw haw-
thorn (Crataegus sanguinea Pall.) and the single-seeded hawthorn
(Crataegus monogyna Jacq.), as these are the most prevalent. Ad-
ditionally, non-native hawthorn species are actively cultivated in
Russia, with the Crataegus submollis Sarg., native to North Amer-
ica, being the most common among them [4].

This species is characterized by its larger fruits and flowers
compared to the wild varieties found in the Russian Federation.
The fruits of Crataegus submollis Sarg. are rich in juicy pulp, making
them suitable for consumption. However, drying these fruits can
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0T 6OAPbIWHMK KpoBaBo-KpacHblii (Crataegus sanguinea Pall.) un
60APbIWHUK ogHoNecTUYHbIN (Crataegus monogyna Jacq.), TaK Kak
3TV BUAbI BCTPeYatoTca valle scero. Kpome Toro, B Poccum akTMBHO
KY/NbTUBMPYIOTCA 3apybekHble BUAbl BOAPbILHKKA, CPEAN KOTOPbIX
Hambonee pacnpocTpaHéH BOAPbILHMK MATKOBATbIN (NOAYMATKMIA) —
Crataegus submollis Sarg., pogom u3 CesepHolt Amepuku [4].

370T BMA, OTIMYaeTca 6osiee KPYMHbIMM MO CPaBHEHUIO C Au-
KopacTywummn ana PO nnogamu v ugetkamu. Mnogbl 60ApbILIHMKA
MATKOBATOrO COAEPKAT MHOTO COYHOW MAKOTH, NMO3TOMY UX UCMONb-
3y1oT B nuuy. Mpwy 3TOM BbiCyLUMBaHWE TaKUX NNOA0B NpeACTaBaAeT-
CA CNOXKHOW 3agayent. OfHaKo, ecan U3 cBexux naogos Crataegus
submollis Sarg. noAy4nTb COK, TO OCTABLUMIACA KOM JIETKO BbICYLUN-
BaeTcA. BbiCyLLeHHbIV oM, MO HALUMM AaHHbIM, TaK}Ke KaK 1 Naoabl,
npuroaeH AN NoNyYeHUA 3KCTPAKLMOHHbIX NpenapaTos. MonyyeH-
HbIVA COK, MO HalWMM AaHHbIM, 0613a4aeT ANYyPETUYECKUMM CBOWCTBA-
MU U aHTUZEenpeccaHTHbIM Aeictemem [4, 9]. B cBA3n ¢ 3TUM, Mbl
cymTaem, YTo BOAPBLILHUK MATKOBATbIA MOXET CTaTb MEPCneKTUB-
HbIM MCTOYHWMKOM NIeKapCTBEHHOMO PACTUTENIbHOTO CbipbA. Kpome
TOro, NOMMMO LLBETKOB W NIOAOB, AR MEAULMHCKUX Leneit moryt
ObITb MCMOMBb30BaHbI U APYTMe YacTU PACTeHUA, TakUe KaK NCTbA U
mosiofble nobern, cobpaHHble Ha cTaamm ugeTenus [4, 11].

Bepylei rpynnoit AedcTBYOWMX BellecTs BoApbILHKWKA AB-
narotca dnasoHonabl [4]. B nnogax passivuHbIx BULOB 60sApbILLHMKA
COZepKaTCA BOCCTAHOBNEHHble popMbl p1aBOHOMA0B, OTHOCALLME-
€A K NPOLMaHUAMHAM, KOTOPbIe ABAAIOTCA NPOU3BOAHBIMU KaTeXMHa
[4, 12], B TO Bpems, KaK AnA LIBETKOB, IMCTHEB U MOIOAbIX Noberos
60APbILLHUKA XapaKTEPHO HaaWuMe OKUCIEHHbIX dopm dnaBoHOU-
Z0B. Hanpumep, B LBeTKax 60/bLIMHCTBA BUA0B 6OAPbILIHMKA Npe-
obnagaet ¢dnaBoOHOMUA rMNepo3uns, KOTOPbIM TaKkKe BCTpeyaeTcs B
UBETYWMX noberax pacteHus. Mpu 3TOM UCTbA PasIMYHbBIX BUAOB
60SpbIWHKKA, NO pe3ynbTaTam Halux uccnegoBaHuii [4], cunbHo
OT/IMYAIOTCA MO XMMUYECKOMY COCTaBy APYr OT Apyra. XMMUYecKui
COCTaB UCTbeB 00ycn0BAMBAET pa3nnuua B GapMaKosorMyeckon
aKTMBHOCTV NPENapaToB Ha OCHOBE CbipbA Pa3NYHbIX BUAOB 60f-
PbILHMKA.

PaHee Ha 6a3e CamapcKoro rocyAapcTBeHHOr0 MeAULMHCKOTO
yHMUBepcuTeTa HaMmu BblIM NPOBEeAEHbI SIKCNEPUMEHTbI MO U3YUYEeHUIO
aQHTUAENPEeCCaHTHOWM aKTUBHOCTM B AOKAMHUYECKUX WUCCNeA0BaHMA
Ha 6enbix 6ecnopogHblx Kpbicax [4]. B pamKax Halero uccaesosa-
HWA B 1abOPATOPHBIX YCI0BUAX ObIIM NOMYYEHbI NpenapaThbl Ha oc-
HoBe cbipba Crataegus sanguinea Pall. n Crataegus submollis Sarg. B
KayecTBe CblpbA UCMONb30BAIUCh BO3AYLIHO-CyXMe LBETKU, INCTbA,
useTylwme nobern u nnogpl. Bce BUAbI CbipbA BblIN 3aroTOBAEHbI
Ha Tepputopumn BotaHuyeckoro caga Camapckoro yHuBepcuTeTa.
[na nonyyeHua KMAKMX IKCTPAKTOB mcnonbsosanca 70% 3stuno-
Bbli1 CMMPT B COOTHOLIEHMM Cbipbé-3KcTpareHT 1:1. Takke Ha ocHoBe
cBexecobpaHHbIx nnogos Crataegus submollis Sarg. 6bin nonyyeH
CoK. MonyyeHHble npenapaTtbl BbIM NOABEPTHYTHI AOKAMHUYECKUM
MCCNeloBaHUAM Ha HalMuMe aHTUAENPECCaHTHOW aKTUBHOCTM C UC-
nonb3osaHnem Tecta «OTyasHue» B fo3e 100 mK/Kr. B Kauectse
KOHTPONA A1 OLeHKUN AeCTBUA KUAKMX IKCTPAKTOB UCMO/b30BaNCA
70% 3TMNOBbIV CNMPT. B KauecTBe CMHTETUYECKOTO NpenapaTa-Cpas-
HEHWA NPUMEHANCA aMUTPUNTUAMH B f03e 5 MI/KT B BUAE BOAHOTO
pacTBOpa, a B KOHTPO/LHOM rpynne NPUMeHANACh OYMNLLIEHHAA BOAA.
B xoze aKcnepumeHTa B Te4eHUe NATU MUHYT GUKCUPOBANOCh UHAN-
BUAYyasbHOE BPEMA aKTUBHbIX MOMbITOK Genbix 6eCnopoAHbIX Kpbic
BbIOPaTbCA M3 LUUAMHAPA C BOAOW. Pe3ynbtaTbl NONYYEHHBbIX HaMU
nccnenoBaHuUi NpuBeseHbl B Tabn. 1-4.

M3 1abn. 1-4 cnefyert, 4To BCE NOAYYEHHbIE HAMW NpenaparTsl,
3a UCK/IIOYEHUEM XKUAKOTO 3KCTPaKTa nncTbeB Crataegus sanguinea
Pall., 06nagatoT BblpaXKeHHOW aHTUAENPECCAHTHOM aKTUBHOCTbIO [3,

be a challenging process. On the other hand, if juice is extracted
from the fresh fruits of Crataegus submollis Sarg., the remaining
pulp can be easily dried. According to our findings, both the dried
pulp and the fruits are suitable for producing extraction prepara-
tions. Furthermore, the extracted juice has been shown to possess
diuretic properties and an antidepressant effect [4, 9]. We believe
that Crataegus submollis Sarg. can be a promising source of raw
materials from medicinal plants. In addition to the flowers and
fruits, other parts of the plant, such as leaves and young shoots
collected during the flowering stage, can also be used for medical
purposes [4, 11].

The main active components of hawthorn are flavonoids [4].
The fruits of various hawthorn species contain flavonoid deriv-
atives related to procyanidins, which are derived from catechin
[4, 12]. The flowers, leaves, and young shoots of hawthorn are
notable for containing oxidized forms of flavonoids. Thus, the
flowers of most hawthorn species are primarily composed of the
flavonoid hyperoside, which is also present in the plant's flower-
ing shoots. At the same time, the leaves of different hawthorn
species, according to our studies [4], vary significantly in chemical
composition. The chemical composition of the leaves influences
the pharmacological activity of preparations made from various
hawthorn species.

At Samara State Medical University in Samara, Russia, we
conducted preclinical studies on the antidepressant activity using
white outbred rats [4]. As part of our study, we prepared extracts
from the raw materials of Crataegus species, specifically Crataegus
sanguinea Pall. and Crataegus submollis Sarg. We used air-dried
flowers, leaves, flowering shoots, and fruits as raw materials, all
sourced from the Botanical Garden of Samara State Medical Uni-
versity in Samara, Russia. To obtain liquid extracts, we used 70%
ethyl alcohol in a raw material-to-extractant ratio of 1:1. Addition-
ally, we extracted juice from freshly picked fruits of Crataegus sub-
mollis Sarg. This assessment was conducted using the behavioral
despair test (also known as the forced swim test), with the prepa-
rations administered at a dosage of 100 pL/kg. We used 70% ethyl
alcohol as a control to evaluate the effects of the liquid extracts.
Amitriptyline was administered at a dosage of 5 mg/kg in the form
of an aqueous solution as a synthetic comparison drug, while pu-
rified water served as the control group. During the experiment,
we recorded the individual times that white outbred rats made
active attempts to escape from a cylinder filled with water over a
five-minute period. The results of our studies are presented in Ta-
bles 1-4.

All the preparations we obtained, except for the liquid extract
of Crataegus sanguinea Pall. leaves have demonstrated significant
antidepressant activity [3, 4]. Antidepressant activity was also ob-
served in thick extracts of the fruits and shoots of Crataegus san-
guinea Pall. and Crataegus submollis Sarg. [3, 4, 7]. We conducted
these studies to exclude the effect of ethyl alcohol.

The Figure below shows the chemical formulas of some sub-
stances in hawthorn raw materials.

In conclusion, the antidepressant effects of Crataegus san-
guinea Pall. and Crataegus submollis Sarg. are linked to their
flavonoid content, especially hyperoside (Fig.). Hyperoside is a
galactoside of quercetin. Quercetin also exhibits antidepressant
activity [4]. It is characteristic of the flowers and shoots of Cratae-
gus sanguinea Pall. and Crataegus submollis Sarg., and also leaves
of Crataegus submollis Sarg. [4]. Only a small amount of hyper-
oside is found in the leaves of Crataegus sanguinea Pall. These
leaves are characterized by the presence of 2"-O-rhamnoside of
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Tabnuya 1 AHMudenpeccaHmMHaA aKMUBHOCMb HUOKUX IKCMPAKMO8 Table 1 Antidepressant activity of liquid extracts of
Crataegus sanguinea Pall. Crataegus sanguinea Pall.

KoHTponb (aTaHon 70%)

Control (ethanol 70%) 100
uMAKWI aKCTPaKT uBeTkoB Crataegus sanguinea Pall.
L . 201

Flower liquid extract of Crataegus sanguinea Pall.

Munakuii akecTpakT noberos Crataegus sanguinea Pall. 168

Shoot liquid extract of Crataegus sanguinea Pall.

MunaKuii akecTpakT anctbes Crataegus sanguinea Pall. 116

Shoot liquid extract of Crataegus sanguinea Pall.

Muakui skctpakT nnogos Crataegus sanguinea Pall. 131

Leaf liquid extract of Crataegus sanguinea Pall.
Tabnuya 2 AHmMudenpeccaHmMHas aKMUBHOCMb HUOKUX IKCMPAKMO8 Table 2 Antidepressant activity of liquid extracts of
Crataegus submollis Sarg. Crataegus submollis Sarg.

KoHTponb (3taHon 70%)

Control (ethanol 70%) 100

MunaKuii akeTpakT ueetkos Crataegus submollis Sarg. 186

Flower liquid extract of Crataegus submollis Sarg.

*Mugkuii akctpakT noberos Crataegus submollis Sarg. 149

Shoot liquid extract of Crataegus submollis Sarg.

MunaKuii akcTpakT anctbes Crataegus submollis Sarg. 130

Leaf liquid extract of Crataegus submollis Sarg.

MugKuii akeTpakT nnogos Crataegus submollis Sarg. 145

Fruit liquid extract of Crataegus submollis Sarg.
Tabnuya 3 AHmudenpeccaHmHoe delicmaue npenapamos na1000s Table 3 Antidepressant effect of preparations from the fruits of
Crataegus sanguinea Pall. u Crataegus submollis Sarg. Crataegus sanguinea Pall. and Crataegus submollis Sarg.

KoHTponb (Boaa)

Control (water) 100
Cok cBexux nnogos Crataegus submollis Sarg., 500 MmKA/Kr 151
Fresh fruit juice of Crataegus submollis Sarg., 500 uL/kg
lycToi aKcTpaKT nnogos Crataegus submollis Sarg., 50 mr/Kr 165
Fruit-thick extract of Crataegus submollis Sarg., 50 mg/kg
lycToit akcTpaKT nnogos Crataegus sanguinea Pall., 20 mr/Kkr 156
Fruit-thick extract of Crataegus sanguinea Pall., 20 mg/kg
lycToit skcTpakT noberos Crataegus sanguinea Pall., 50 mr/kr 129
Shoot-thick extract of Crataegus sanguinea Pall., 50 mg/kg
lycToi aKkcTpakT noberos Crataegus submollis Sarg., 50 mr/Kr 164
Shoot-thick extract of Crataegus submollis Sarg., 50 mg/kg

Tabauya 4 AHmudenpeccaHmMHas aKMuUBHOCMb NPeNapPama CPABHeHUS Table 4 Antidepressant activity of the comparison drug

KoHTponb (Boaa)

Control (water) 100
AMUTPUNTUANH
Amitriptyline 154

4]. AHTMAenpeccaHTHas aKTMBHOCTb OBHapy)KeHa M y TycTbix 3Kc-  vitexin, which exhibits antidepressant properties, although these
TpakToB Naofos U noberos Crataegus sanguinea Pall., u Crataegus  effects are weaker [4]. Interestingly, vitexin, an 8-C-glucoside of
submollis Sarg. [3, 4, 7]. laHHble uccne0BaHWA MPOBOAMANCE HAMU  apigenin, is considered a potentially biologically active compound
0N UCKNIOYEHMA AeNCTBUS STUI0BOIO CnupTa. in preparations of Passiflora incarnata [1, 4].

706



Kypxun BA c coasm. HeiipoTpomHast akTUBHOCTL OOSPBIIIHIKOB

BECTHMK ABMILIEHHEBI
Tom 27 * No 3 * 2025

Ha puc. HUxe npeacTaBneHbl XMMuUYeckme Gopmynbl HEKOTO-
pbIX BELLECTB CbipbA DOAPbILIHUKA.

Takum 06pa3om, MOKHO cAenaTh BbIBOA, YTO aHTUAENPECCAHT-
Hoe felcTBue npenapatoB Crataegus sanguinea Pall. n Crataegus
submollis Sarg. cBA3aHO C cofep:kaHnem ¢GNaBOHOMAOB, B 4YacT-
HoCTW, runeposuga (puc.). MMneposua ABNAETCA TranaKTo3nAOM
KBepueThHa. KBepLEeTUH TaKXe MpoABAAET aHTUAENPECCAHTHYHO
aKTUBHOCTb [4]. IMeHHO OH XapaKTepeH Anf LBETKOB M noberos
Crataegus sanguinea Pall. u Crataegus submollis Sarg., a Takxe nu-
ctbeB Crataegus submollis Sarg. [4]. Mpwu aTom B AncTbax Crataegus
sanguinea Pall. oTmeyaeTca NnLWb HE3HAUUTENbHOE KONUYECTBO M-
neposuga. na nuctoes Crataegus sanguinea Pall. xapakTepHbIm AB-
nsetca 2"-O-paMHO3UA, BUTEKCUHA, aHTUAENPECCaHTHble CBOMCTBA
KoToporo npossastoTca cnabee [4]. UHTepecHo, yTo M 6onee npo-
CTas MONIeKyNa — BUTEKCUH (8-C-rntoKo3una anureHnHa) paccmatpu-
BAeTCA KaK MOTEHLMANbHO BMONOMMYECKM aKTUBHOE COEAMHEHME B
npenapaTax naccndnopbl MHKapHaTHoOM [1, 4].

OH
OH
HO 0
| OGal
HO 0
[unepo3ud
Hyperoside
OH
HO 0
OH
OH
OH OH
KamexuH
Catechin
OH
Glc
HO
(0]
OH OH
BumekxcuH
Vitexin

The ability of hyperoside to alleviate depression has been
acknowledged by us and other researchers [13, 14]. Hyperoside
is quite common in the plant world and is found in the raw mate-
rials of many plants, such as St. John's wort and birch leaves [1].

Puc. Xumuydeckue hopmysbl HEKOMOPBLIX BEUECMS CbIpbA BOAPBILIHUKA
Fig. Major chemical constituents of hawthorn
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CnocobHocTb rmneposnaa nofaBaAaTb Aenpeccuio bbina 3a-
MeyeHa paHee M HaMu, a TaKXKe OTMeYaeTca U APYrMMU aBTopamu
[13, 14]. Tunepo3na AOCTaTOMHO PACNPOCTPAHEH B PacTUTENbHOM
MMPEe U NPUCYTCTBYET B Cbipbe MHOMMX PACTEHMI, TaKMX KaK TpaBa
38epobos n nctba Bepésbl [1]. JeicTBMe NnpenapaToB TpaBbl 3Be-
pobos CBA3bIBAIOT C BAMAHMEM Ha 0OpPaTHbIN 3axBaT CEPOTOHMHA,
HOpaApeHannHa 1 gopamuHa [2]. Y runeposnga oTMeYeHo TaKKe
ANypeTUyeckoe [encTBME W aHTMOKCMAAHTHAA aKTMBHOCTbL [14].
AHTMAENPECCAHTHbIE M aHKCMONIUTUYECKME CBOWCTBA BbIABAEHbI U
y NpenapaToB Ha 0CHOBe HOAPbLILHMKA NePUCTOHAAPE3AHHOTO, TU-
MUYHOTO ANA MeAMUMHbI cTpaH Asuu [5, 12, 15].

TaKKe ecTb yKa3aHUA Ha HelMpoTponHble 3GdeKTbl X10poreHo-
BOW KWUCNOTbl. X/10pOreHoBas KWUCNOTa ABAAeTca GeHUANponaHou-
ZLOM W MPUCYTCTBYET BO MHOMUX BUAAX NEKAPCTBEHHOTO PacTUTeNb-
HOTO Cbipbs, B TOM YMcne B niogax 60sapbiwHUKA. OTMeYaeTcs, Yto
3TOMY COEAMHEHMUI0 CBOWMCTBEHHA TaKKe aHTMOKCMAAHTHAA aKTWB-
HoCTb [16].

CnesyeT 0OTMETUTb, YTO NI0AbI 6OAPLILHMKA M NpenapaTbl Ha
MX OCHOBE COAEPKAT O4YEeHb Mao IMNEpPo3naa, O4HAKO TaKKe Npo-
ABNAIOT BbIpaXKeHHYI0 aHTUAENPECCaHTHY0 aKTUBHOCTb (Taba. 3). Ha
Hal B3rNA4, 3TO CBA3AHO C COAEPKAHMEM BbICOKOTO YPOBHSA NPOLM-
aHWMAuHOB [4, 12]. MpounaHWUAMHbI NPeaCcTaBAAT cobol onnromep-
Hble NPOM3BOAHbIE KaTexuHa. MOKHO NpeanonoXuTb, YTo, Nonas B
OpraH13m YesI0BEKa, OHM PacnaAaloTca 40 MOHOMEPOB ¢ 0bpa3oBa-
HMEM KaTexMHOoB (puc.).

Mopo6Hble BelecTBa MOXKHO HalTU B INCTbAX KMTAMCKOTO Yas
M NN0AAX KOHCKOTO KallTaHa, KOTOPbIe TaKKe MCNOAb3YyoTCA ANA Ne-
YeHUs CepaeyHo-CoCyAMCTbIX 3a601€BaHMI, HO B OCHOBHOM KakK aH-
rMONpPOTEKTOPHble cpeacTsa [1, 4]. MpounaHuanHbl NPeacTaBaAoT
co60ii CNoXkKHbIE AN BbIAENEHNA U GUTOXMMUYECKOTO aHaan3a co-
€MHEeHMs, NO3ITOMY MX BO3AENCTBME HA OPraHW3Mm, Ha Hall B3rnAag,
eLLé Hef0CTaTOYHO M3y4eHo. O HAKO U3BECTHO, YTO NPOLMAHUANHDI
COAep:KaTCa B MCTbAX M MI0OAAX PA3/IMYHBIX BUAOB HOAPbILWHMKA
[4]. B Hay4HOW nnTepaType yYalle Bcero obcyxaatotca Gpapmakono-
rnyeckne 3PeKTbl NEKAPCTBEHHbIX PACTEHMIA, U 3TO CBA3bLIBAKOT C
coziep:KaHMem B HWX OTZAEe/IbHbIX KOMNOHeHTOB [17]. Mpu aTom me-
TOAMKM aHanM3a NPOLMAHUAMHOB OYEHb C/IOXHble M Tpebytolme
CMELMaNbHOTO OCHALLLEHUA, A TaKKe OHWU A/IUTE/IbHbI MO BPEMEHM.
MoaToMy, Ha Hal B3rna4, CTONb BaKHOM 3ajayeit Ansetca paboTa
Mo BbIAENEHNIO NPOLMAHUAMHOB U3 N0LOB 6OAPbILHMKA U U3yYe-
HUIO UX CBOWCTB.

Cnepyet OTMETUTDb, YTO B HacToAwee Bpema GpapMaKorHOCTU-
YecKuii aHanu3 naoaoB DOAPbILWHMKA M NPEnapaToB Ha MX OCHOBE
NMPOBOAWTCA NO COAEPKAHNIO CYyMMbl Gp1aBOHOMA0B B NepecyéTe Ha
TMNeposua, YTo He ABNAETCA OOBLEKTUBHBIM pelleHMeM npobaembl
[4]. KauecTBO NeKapCTBEHHbIX NPENapaTos, BAUAIOWMX Ha paboTy
CepAeYHO-COCYAMCTON CUCTEMBI, HEOOXOAMMO OLLEHMBATb MO coaep-
KaHWUIO NPOUMAHMAMHOB — Hanbonee 3HaYMMOM rPynMbl BELLECTB.
MmeHHO no3Tomy B HacTosLee Bpems B CamapCKOM rocyaapCTBeH-
HOM MELMUMHCKOM yHuBepcuTeTe M BalKMPCKOM roCyAapCTBEH-
HOM MEAMLMHCKOM YHUBEPCUTETE MPOBOAATCA WUCCAeLOBaHWA MO
[aHHON Teme.

3AKNIOYEHMUE

[na coipba 1 NpenapaTos BUAOB poAa boApbIWHKUK XxapaKTep-
Ha aHTMAenpeccaHTHas aKTUBHOCTb. AHTUAENPecCaHTHbIN 3GdeKT
U3BNEYEHMI U3 LIBETKOB M LBETYLMX noberos Crataegus sanguinea
Pall. n 6oapbilwHMKa markosaToro obycaos/ieH Hannynem GpnaBoHo-
uaa runeposvaa, a U3 UCTbeB DOAPbILIHMKA KPOBAaBO-KPACHOMO —
2"-0-paMHO3NL0M BUTEKCHMHA. AHTUAENPECCAHTHbIN 3QdeKT n3sne-

708

The action of St. John's wort preparations is linked to their effect
on the reuptake of serotonin, norepinephrine, and dopamine [2].
Hyperoside also exhibits diuretic effects and antioxidant activity
[14]. Antidepressant and anxiolytic properties have also been ob-
served in preparations based on Crataegus pinnatifida, which is
common in medicine in Asian countries [5, 12, 15].

There are also indications of neuroprotective effects of
chlorogenic acid. Chlorogenic acid, a phenylpropanoid, is present
in many types of medicinal plant materials, including hawthorn
fruits. It is known that this compound also exhibits antioxidant
activity [16].

It should be noted that hawthorn fruits and preparations
based on them contain very little hyperoside, yet they also show
significant antidepressant activity (Table 3). In our opinion, this
is due to the high level of procyanidins [4, 12]. Procyanidins are
oligomeric derivatives of catechin. It can be assumed that, once
ingested, they disintegrate into monomers, forming catechins
(Fig.).

Similar substances are found in Chinese tea leaves and horse
chestnut fruits, which are also used to treat cardiovascular dis-
eases, primarily as angioprotective agents [1, 4]. Procyanidins are
challenging to isolate and analyze phytochemically, which may be
why their effects on the body have not been thoroughly studied,
in our opinion. However, it is known that procyanidins are pres-
ent in the leaves and fruits of various hawthorn species [4]. In sci-
entific literature, the pharmacological effects of medicinal plants
are most often linked to their individual component content [17].
At the same time, the methods for analyzing procyanidins are
very complex, require special equipment, and are time-consum-
ing. Therefore, we believe that a key task is to isolate procyani-
dins from hawthorn fruits and study their properties.

Currently, using total flavonoid content (as hyperoside) for
hawthorn pharmacognostic analysis is not an objective approach
[4]. On the other hand, the quality of some cardiovascular med-
ications should involve assessing the content of specific active
compounds, such as procyanidins. Research on this topic is cur-
rently underway at Samara State Medical University and Bashkir
State Medical University in Russia.

CONCLUSION

Antidepressant activity has been observed in the raw ma-
terials and hawthorn-based medications. The antidepressant ef-
fects of extracts from the flowers and flowering shoots of Cra-
taegus sanguinea Pall. and Crataegus submollis Sarg. can be
attributed to the presence of the flavonoid hyperoside. Similarly,
the antidepressant properties of extracts from the leaves of Cra-
taegus sanguinea Pall. are linked to 2"-O-rhamnoside vitexin. The
antidepressant effects of extracts from the fruits of Crataegus
sanguinea Pall. and Crataegus submollis Sarg. can be explained
by the presence of procyanidins. Isolating these compounds and
studying their phytochemical and pharmacological properties is
an essential endeavor in modern pharmacognosy.
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yeHut u3 nnogos Crataegus sanguinea Pall. n Crataegus submollis
Sarg. MOXHO O06BACHWUTbL MPUCYTCTBUEM NPOLMAHMAMHOB, Bblaene-
HUE KOTOPbIX U U3yyeHue X GUTOXMMUYECKUX U dapmaKkonornye-

CKMX CBOWCTB ABNAETCS BaXKHOM 3a4a4eit Ana coBpemeHHoW papma-
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