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BANAHUE HACTOA UBETKOB BECCMEPTHUKA NECHAHOTIO
HA AETPAHYNALUNIO TYYHbIX KNETOK IN VITRO
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Lsemxu beccmepmHuxa necuanoeo AGIAIOMCA 1eKAPCMBEHHLIM PACIUMETbHIM CIPbeM C 8bICOKUM COOepIHCa-
Huem ¢nasonouoos (2,5-5,0%,). Tax kax eewyecmea 0aHHOU 2pynnbl OUOIOSUHECKU AKMUGHBIX COCOUHEHUTLL YACMO 00-
21a0aom npomusoaniepeuteckoll AKMUGHOCMbIO, Mo Y8emKu OeCCMEePMHUKA NeCUAHO20 ABTAIOMCA NOMEHYUATLHBLM
npomugoannepeudeckum cpedcmeom. Lleny uccnedosanusn — usyuums npomueoaniepeuieckyio akmugHoCms HACMOos.
YBEMKO8 DecCMePMHUKA NeCUAHO020 HA MOOeNU 0eepaHyIAYUuL my4yHblX Kiemox in vitro. Mamepuanst u memoow.
Hacmoii ysemros beccmepmuuxa necuano2o noayuanu coenacHo mpebosaunuam Iocyoapemsennoi papmaxoneu Pe-
cnybnuxku benapycs. Tyunvie knemku noayuanu u3 OprouwHol notocmu 6ecnopoonsix mulueli-camyos maccou 20-25
2. OnvlmHbIX HCUBOMHBIX OCNUNU HA MPU 2pynnel no 5 ocobeli 8 kasxcoou. Mnmakmuas epynna 6 medenue 14 oueli He
n008epeanacy HUKAKUM MaHunyaayusm. Mceredyemyro epynny cencubunusuposany auiepeeHom 3Mu0epmatbHbiM U3
wepcmu kowiku. 1 pynny «niayeb6o» nodgepeanu mem dce MaHUnYIAYUsAM, Ymo U UCCIe0yeMylo epynny, UCHOTb3Ys Ol
ceHcubunuzayuu pochammsiti 3a0ypepennuviii usuonozuveckuil pacmseop pH 7,4. Peynomamot u oocysycoenue. /[o-
baenenue Kk myuHviM KIeMKAM UHMAKIMHOU SPYINbL U 2PYRNbL «IAYe00» HACMOs YEEMKO8 DeCCMEePMHUKA NeCUaHO20
He 8IUANIO HA NPOYeHMm Oe2paHyiayuy myunsix kiemox (p>0,05), umo ceudemenbcmseosanio ob omcymcmeuu eunep-
YYECIMBUMETLHOCIU ) HCUBOMHBIX K KOMHOHEHMAM UCCIedyeMo20 1eKapCmeeHHo2o cpedcmea. B npucymemeuu na-
CMOsL YBEMKO8 DeCCMEPMHUKA NECHAHO20 NPOYEHM 0eSPAHYIAYUU MYUHBIX KIeMOK UCCAe0VeMOll SPYINbL CHUNCANCS
1O CPABHEHUIO C NPOYEHMOM OeSPAnYIAYUY MYUHbIX KIeMOK 6 npucymemeuu annepeena c 23,6+2,1% oo 8,1-16,2%
(p<0,05). Ilonyaghpexmusnasn KoHyeHmpayus HAcCmMos yeemros beccmepmuura necianoeo cocmasuna 1,33+0,04 me/
mn. Cmabunusupyiowee Oelicmeue Ha MyuHble KAemKU HACMOS YEEMKO8 DecCMepmHUKA Necuano2o Oblio Cmamu-
CMUYECKU 3HAYUMO HUdMCe CMAOUTUZUPYIOue20 0elicmeus HaAcmos mpaessl yepeobl mpexpas0envHol. 3aKaouenue.
Hacmoii ysemxose beccmepmuuxa necuanozo 6 0ozax 5, 10 u 20 me/mn okazwléan 8bipasxceHHoe 00303A8UcCUMOe Ca-
ounuzupyrouee delicmsue Ha myyHvle Kiemku mvluel-camyos in vitro. Tem He meHee, cmabunusupyioujee oeticmaue
Ha myuHbvle KAemKU HACMOs YBEMKO8 0eCCMEPIMHUKA NECUAHO20 ObLIO MEeHee BbIPANCEHHBIM, YeM CIAdUIUsupyouee
Oelicmaue HACMOos MpPagvl Yepeosbl Mpexpas0enbHOU.

Kntouesvie cnosa: ysemxu beccmepmnura necianozo, HACmou, 0epanyasayus MyuHbIxX K1emox
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Helichrysum arenarium flowers are medical plant raw materials with a high concentration of flavonoids (2.5—
5.0%). As compounds of this group of biologically active substances often possess antiallergic activity, Helichrysum
arenarium flowers are a potential antiallergic medicine. The aim is to study an antiallergic activity of Helichrysum
arenarium flowers infusion on the model of mast cells degranulation in vitro. Materials and methods. Helichrysum
arenarium flowers infusion was made in accordance with the requirements of the State Pharmacopoeia of the Republic
of Belarus. Mast cells were obtained from the abdominal cavity of inbred mice weighing 20-25 g. Experimental animals
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were divided into three groups of 5 individuals in each. The intact group was not subjected to any manipulation for 14
days. The test group was sensitized with the epidermal allergen from the cat’s fur. The placebo group was subjected to
the same manipulations as the test group, by phosphate buffered saline pH 7.4 for sensitization instead of the allergen.
Results and discussion. The addition of Helichrysum arenarium flowers infusion to the mast cells of the intact group
and the placebo group did not affect the percentage of the mast cells degranulation (p>0.05), indicating that the
animals of the intact group and the placebo group did not have a hypersensitivity to the components of the medicine
under investigation. In the presence of Helichrysum arenarium flowers the percentage of the mast cells degranulation
of the test group decreased in comparison with the percentage of the mast cells degranulation in the presence of the
allergen from 23.6+£2.1% to 8.1-16.2% (p<0.05). Semi-effective concentration of Helichrysum arenarium flowers
infusion was 1.33+0.04 mg / ml. The stabilizing effect on the mast cells degranulation of the Helichrysum arenarium
flowers infusion was statistically significantly lower than the stabilizing effect of the Bidens tripartita herb infusion.
Conclusion. Helichrysum arenarium flowers infusion has a pronounced dose-dependent stabilizing effect on the mast
cells of male mice in vitro. Nevertheless, the stabilizing effect of Helichrysum arenarium flowers infusion on the mast

cells was less pronounced than the stabilizing effect of Bidens tripartita herb infusion.
Keywords: Helichrysum arenarium flowers, infusion, mast cells degranulation

BBEJIEHHME. B nacrosiiiee BpemMsi OAHUM U3 MPH-
OPHUTETHBIX HANpaBJICHUI B M3yYCHUM JIEKAPCTBEHHBIX
pacTeHHi SIBISETCS TOMCK HOBBIX BHJOB (apMakoio-
THUYECKON aKTUBHOCTHU YK€ NMPUMEHSEMOro JEeKapCTBEH-
HOTO pPAcTUTENIbHOro chIpbd. IlocienHue HECKOIbKO
JIeT 0cOoOBIH MHTEpEC B JJAHHOM aCIIEKTE MPEICTABISIOT
LIBETKH OECCMEpTHHKA I1eCYaHOro, KOTOpbIE M3/1aBHA HC-
MOJIB3YIOTCS KaK XolepeTuueckoe cpeacTso. Kpome toro,
JTaHHBIM BUJ JTE€KAPCTBEHHOTO PACTUTENIBHOTO ChIPbS MO-
JKET PaccMaTpUBaThCA KakK MOTEHIUAIBHOE IemaTonpo-
TEKTOPHOE CPEACTBO, UTO MOKa3aHO HA MOJENIN aHTHOK-
CHJIaHTHOHN aKTMBHOCTH MHUKPOCOMAJIbHOHN J0JIN MEUeHU
kpeic, H,O,/OHx-cucreme, cucreme B-kapoTeH-IHHO-
JIeBasi KUCIOTa U co cBoOOAHBIME paukaiamu DPPH
[1-3]. B mo3e 50 MI/Kr 3KCTpaKT IBETKOB OccCMepT-
HUKa II€CYaHOTO CHIKAl ayTOMMMYHHYIO HHTOKCHKa-
LIUI0 ¥ TIEPEKUCHOE OKUCIeHue nunuaoB [4, 5]. Taxxke
YCTAHOBIICHO, YTO AKCTPAKT U3 [BETKOB OCCCMEpPTHUKA
MECYaHOr0 MHIMOMPOBAJI TTOBBIIICHHE YPOBHS TIIOKO3BI
B KPOBHU y MBIIIEH, HarpyKeHHbIX caxaposoil [6]. s
pa3IMYHBIX JIEKAPCTBEHHBIX (OPM U (IIaBOHOMIOB JaH-
HOTO JIEKAPCTBEHHOTO PACTUTENBHOIO ChHIPbSl YCTaHOB-
JIeHa OaKTepHoCTaTHYecKass aKTUBHOCTh B OTHOILCHUHU
Staphylococcus aureus, Streptococcus pneumoniae WM
Moraxella catarrhalis (MUHUMaabHAs WHrUOMpYIOLIAs
xonueHTparus 0,62; 1,25 u 0,15 Mr/mi coOTBETCTBEH-
HO), a TaKk)ke B oTHoweHuu Mycobacterium tuberculosis
Yyepe3 U3MEHEHUs B CTpyKType B-cyobenununbs PHK-mo-
JuMepa3bl M HHAKTHBALMIO KaTajla3bl-MEpOKCHUIA3BI
[7-9]. IlepopanbHOe BeneHHE DKCTpakTa OECCMEpTHHKA
MECYAaHOTO 3aMEUISII0 TEMIIBI POCTa OMYXOJH IO CpaB-
HEHHIO C IPYMIOoil CpaBHEHUs, HAUMHAS C AEBATOTO THS
skcniepumenta [10].

[[BeTkM GeccMepTHHKA MECYaHOTO COIEPKAT XalKO-
HBI, TVIABHBIM U3 KOTOPBIX SIBISICTCS W30CAIMITYPIIO3H]L,
(aBoHbI, (PIaBOHONBI ¥ (PCHOIKAPOOHOBBIC KHUCIIOTHI
[11-14]. JauHblii BUI JEKApCTBEHHOTO PACTUTEIHLHOTO
CBIPBS1, 3arOTOBJICHHBII Ha TeppuTopun Pecryonuku be-
napych, coaeput 2,5-5,0% cymmer daaBoHOUI0B [15].
SIBnsisick OoraTthlM HCTOYHHMKOM JaHHOM TpymIbl OWo-
JIOTMYECKH aKTUBHBIX BEILIECTB, LBETKH OCCCMEPTHHKA
NECYaHOTO MOTYT TPEACTaBJIATh UHTEPEC KaK BO3MOXK-
HOE CPEJICTBO C MPOTUBOAIEPIrHUECKON aKTUBHOCTBIO,
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4acTO OTMEYAEMOMN IS JIEKapCTBEHHOIO PaCTUTEILHOTO
CBIPbSl — HCTOUHMKA (rraBoHOUIOB [16-20].

HEJBIO PABOTBI sprsnock u3ydeHue mpoTHBOAI-
JIGPrMYECKOM aKTMBHOCTH HACTOSl IIBETKOB OECCMEPTHHKA
TIECUAHOTO Ha MOJIENH ICTPAHYIISILIUK TYYHBIX KJICTOK i Vitro.

MATEPHAJIBI U METO/IbI.

Obvexm uccredosanus.

OOBEKTOM HCCIIeIOBAaHMs SIBJISUIMCH IBETKU Oec-
CMEpPTHHKA NE€CYaHOTO, 3arOTOBJICHHBIC B MECTaxX ecTe-
CTBEHHOTO IPOU3PACTAHUsI B OKPECTHOCTAX I. Buredcka.
Hacroli 1BeTkoB OeccMepTHHKA IMECYAHOTO IOIYYaiH
COINIaCHO TPeOOBaHMSM, M3JI0KEHHBIM B O0OLICH CTaThe
«Hactou, otBapbl, yam» [ocymapcTBeHHOI (hapMako-
neu PecnyOnuku benapyce. IlonmydenHslii HacToil yma-
puBaiu. Cyxoil ocrarok pacTBopsuid B Boae P, o0bem
KOTOPOH pPacCUUTHIBAIIU, UCXOAS U3 UCCIEAYEMBIX 103
BbI00Op 1103 OCYIIECTBIISUTH, MCXONSl U3 JINTEPATYPHBIX
JTAaHHBIX O MPOTUBOAIEPIHUECKON aKTUBHOCTH APYTHX
BH/JIOB JIEKAPCTBEHHOI'O PACTUTEJILHOTO ChIpba [21].

Hzyuenue npomusoaniepauieckoi akmueHOCMuU in
vitro.

[IpoTuBOaNIEpruuecKyr0 aKTUBHOCTb H3ydalud Ha
MOJIETH AETPaHyIALUMN TY4YHBIX KJIETOK in vitro. TyuHble
KJIETKH IIOJydasii M3 OPIOLIHON MOJIOCTH OeCIIOpPOIAHBIX
Mblei-camMioB mMaccor 20-25 r. JKuBoTHBIE coneprxa-
nch B BuBapuu BIMY B cooTBETCTBHHM € TpeOOBAHUSIMH,
ycraHoBieHHbIMU [locTanoBienneM ImaBHoro rocynap-
CTBEHHOTO caHMTapHOro Bpada Pecmyonukn benapych
Nel31 or 1 okta6pst 2006 roga «O06 yrBepsknennn CaHu-
TapHbIX npaBui U HopM 2.1.2.12-18-2006 «YcrpoiicTso,
000pyZIOBaHHE ¥ COZIEPKAaHHE SKCIEPHMEHTaIbHO-O0HO-
JIOTUYECKHUX KIMHUK (BUBapHeB)». B pabore coOmoneHb!
TpeOOBaHMsI TYMaHHOTO OOpAIICHHs C IKCHEPUMEHTAb-
HBIMHU KUBOTHBIMU. IlocTaHOBKAa 3KCHEPUMEHTANIBHOTO
HCCIIE/IOBAHUS C MCIIOJIb30BAHUEM JIA00PaTOPHBIX )KUBOT-
HBIX COOTBETCTBOBaJA pekoMeHganusm Konsennnu Cose-
Ta EBponbI 10 0XpaHe NO3BOHOYHBIX KUBOTHBIX, UCIIOJb-
3yeMBIX B OKCIIEPUMEHTAIBHBIX U IPYTHX HAyYHBIX LIEJISX,
JHupextuse Coseta EBponelickoro Dxonomuueckoro Co-
103a, FELASA Working Group Report, Hajexaineii na-
6oparopHoii npakTuku Pecryonmku benapyce.

ONBITHBIX >KUBOTHBIX JICJIWIIM HAa WHTAKTHYIO, HC-
CJIEAyeMYI0 TPYIIY U TPYIIY «Iuiaredo» mo 5 ocobei
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B Kaxod. Mcenenyemyio rpyniy CeHCHOMIM3UPOBAIIH
BHYTPHUOPIOIIMHHBIM BBEJICHHEM aJulepreHa dIuep-
MalbHOTO W3 IepcTu komku («buomen mmenu M.U.
MeunukoBay, Poccuiickas ®@eneparus, cepust 2561212,
nara BbITycka — nekabpb 2012). B mepBbiii u Tperuii
JIeHb JKCTIepUMEHTa >KMBOTHBIM BBOamiau 50 PNU an-
Jiepresa, B mAThiid U ceapmoi — 100 PNU. I'pynmne «ma-
11e00» B DKBHBAJIEHTHOM 00beMe BBOIMIN (ochaTHbIH
3a0ydepennblit pusnonornueckuii pacteop pH 7,4. XKu-
BOTHBIE WHTAKTHOM I'PYNIIbI HE MOABEPrallliCh HUKAKUM
MaHUMYIISIHSM.

3a00p TYYHBIX KJIETOK OCYLIECTBIISUIN Yepe3 7 JHeH
C MOMEHTa MoCIeJHeH UHBEKIIMU )KUBOTHBIM HCCIIeTye-
MOU TPYHIIBI M TPYIIIBI «IUIAe00» Wwin cuycts 14 nHei
BBEJICHHS B DKCIIEPUMEHT MHTAKTHOM Tpymisl. J{ist aTo-
r0 YKMBOTHBIM TOCJIE JUCIOKAIMU HICHHBIX MMO3BOHKOB
B OpIOIIHYIO MMOJOCTh BBOAMIM 10 MJI, TIOIOTPETOro 110
37°C, docharHoro 3adydhepeHHOTO (HU3UOTOTHUCCKOTO
pactBopa pH 7,4 u B Teuenue 1-2 MUHYT MacCUpOBaIN
OproIHy0 cTeHKY. [IpOMBIBHYI0 KHIKOCTH M3 OPIOIITHOM
MOJIOCTH MEPEHOCHIIN B MPOOHUPKY ¢ remapuHoM (20 en/
i) 1 ueHrpudyruposanu mpu 1000 06/MuH B TedeHue
10 munyT. M3 Ocaaka KIETOK HOIydYalad CyCIEH3HIO,
comepxantyio 1,0¥105 xrerox/mu. U3, momy4yeHHO# OT
Ka)KJIOT0 JKMBOTHOTO, CYCHEH3UH TYYHBIX KJIETOK (op-
MHUpOBAJIM KOHTPOJIbHBIE M HCCienyemMble mpoObl. K
KOHTPOJIbHBIM TipoOam obarisiin hocdarHbiii 3a0yde-
pennblit pusnonornueckuii pacrsop pH 7,4 mim 10 PNU
aiueprena. K nceneyemMpiM npo6aM HHTAKTHO TPYTIIIEI
U rpynnsl «mianebo» nodasisu 20, 10 u 5 mr/mi pac-
TBOPEHHOT'0 CYXOr0 OCTaTKa HacTosl IIBETKOB OeccMmepT-
HUKa IiecyaHoro u GpocdaTHblii 3a0ydepeHHbIi Hu3noio-

ruueckuit pactsop pH 7,4, x uccnenyemoii rpymnme — 20,
10 1 5 Mr/mMi pacTBOPEHHOTO CyXOrO OCTarka HacTOs
LBETKOB OeccMepTHUKa necuanoro u 10 PNU amneprena.
[TpoOupku nHKyOHpOBasM B TepmocTare rpu 37°C B Te-
yenue 15 muH. 151 OKpacKy TYYHBIX KJIETOK J00aBIISIIH
pactBop | I/ TOMYHUAWHOBOTO CHHETO W MHKYOHUPOBAJIU
B Tepmoctare npu 37 °C B teuenue 20 mun. Cuntanmy,
YTO Y )KMBOTHBIX PUCYTCTBYET T'HIIEPUyBCTBUTEILHOCTD
K aJulepreHy SMHCPMaIbHOMY U3 HIEPCTH KOILKH, €CIIH
MIPOLICHT JICTPAHYISIUHA TYYHBIX KJIETOK COCTaBIISUI HE
menee ueMm 15% [22].

B kavecTBe JIeKapCTBEHHOTO CpEACTBA CPaBHEHHS
WCIIONIB30BAJIM HACTOW TPaBbl Yepelbl TpeXpas3aelbHOM
B J103aX, PaBHBIX JI03aM HACTOs IIBETKOB OECCMEpPTHUKA
TIECYaHOTO.

Cmamucmuyeckas obpabomka pe3ynmamaoas.

Craructuueckyto 00paOOTKy TpOBOAMIM C HC-
nosiib3oBaHueM mporpammbl Statistica 10.0 Advanced.
Iomyyennbie 1aHHBIC TPHBONMIM B Bhxe X +A, rie
X,, — CPCJIHEC 3HAYCHHE HE MCHEE IATH MapallUleIbHBIX
U3MEpPEHHUH, A — MOIyIMIMPUHA TOBEPHTENBHOIO HHTEp-
Bana. Tak Kak pe3ynbTaTbl COOTBETCTBOBAIN HOPMAJIb-
HOMY pacnpenesieHuto 1o kpureputo lllarmmpo-Yunka
(p>0,05), To mns CpaBHCHHS HE3aBUCUMBIX TPYIII HC-
nonb3oBanu kpurepuit Cteionenta (t (p, v)) npu p=0,05,
Kak pexoMeHjoBaHo locynapcrBeHHol Qapmakorneeit
Pecnyonuku Benapyce.

PE3VJIIBTATBI U OBCYXJIEHHUE. ba3zoBsiii
YPOBEHb JICTPAHYISIMN TyYHBIX KJIETOK B IIPUCYTCTBUH
¢docharHoro 3a0ydhepeHHOro (PHU3HOIOTUICCKOTO pac-
TBOpa pH 7,4 y MBIIIIeH-caMIIOB HHTaKTHOM TPyHIHI CO-
crasisin 8,0+1,1% (tabm. 1).

Tabnuya 1 — Ilpoyenm dezpanynayuu my4yHsixX K1emoK UHMAKMHOU ZPYRAbL U ZPYANDL «HIAUEO0)

% HerpaHyISAINH TYYHBIX KIETOK
KonTposs ¢ pocharabiM Kontpons Hacroii ugerios Gecemeprhka
I'pynna necyanoro 20 mr/mi
3a0y(epeHHbIM (HU3MO0IIOTH- C aJUIepreHoM 1t hocbaTHIi 36ydheperHBi
ueckum pactsopom pH 7.4 (10 PNU) ¢dusnonoruyeckuii pacrsop pH 7,4
HnraxTHast 8,0+1,1 10,6+1,4 8,0£1,6
«ITnane6o» 11,2+1,6 10,4+1,4 9,6+1,7

B mpucyrcTBuM amiepreHa HPOLEHT JErpaHylsiyH
TYYHBIX KJICTOK ObLT BbIIIC 6a30B0r0 ypoBHs (p<0,05). On-
HAKO TPOIEHT JErpaHyJsIUKM TYYHBIX KJIETOK COCTaBJISLI
MeHee ueM 15%, 4To CBHIETENBCTBOBAIO 00 OTCYTCTBUH
Y JKUBOTHBIX HHTAKTHOW TPYIIIBI TUIICPYYBCTBUTCIILHOCTH
T10 OTHOIICHUIO K HCIIOJIb3yeMOMy ajuiepreny. Jlodasienue
K TYYHBIM KJICTKaM HHTAKTHOW TPYIIBI HACTOS I[BETKOB
OeccMepTHHKA IECYaHOro He BIIMSUIO Ha ITPOLICHT JierpaHy-
JSIMK Ty4HBIX KieTok (p>0,05), 4To CBHIETENHCTBOBAIO
00 OTCYTCTBUM THIICPYYBCTBHTCIBHOCTH Y JKUBOTHBIX K
KOMITOHEHTaM HCCIIEyeMOTO JISKapCTBEHHOTO CPEJICTRA.

Ba3oBeIii  ypOBEHBb JICTPAHYIAIUM TYYHBIX KIIC-
TOK y MBIIICH-CAMIIOB TPYIIIbI «ILIale00» COCTaBIISLI
11,2+1,6% u ObL1 BhIIIC 6a30BOTO YPOBHS ACTPaHYIISIIUN
TYYHBIX KJICTOK UHTaKTHOW rpymisl (p<0,05), uto o0y-
CIIOBJIGHO CTPECCOBBIM BO3JIEHCTBUEM MAaHUITYIISILINH,
MPOBOJIMMBIX C JKUBOTHBIMHU. [IpOICHT AerpaHyisiuu

TYYHBIX KJIETOK B MPUCYTCTBUM aJUIepreHa WM HacTos
LIBETKOB OECCMEpPTHHKA TIECYaHOTO 110 CPAaBHEHUIO C Oa-
30BBIM YPOBHEM JICTPAHYISIMH TYYHBIX KJICTOK TPYIIIIBI
«twtane6o» He otauyaincs (p>0,05), 4To cBHAETENBCTBO-
BaJIO 00 OTCYTCTBHH I'MIIEPYyBCTBUTEIBHOCTH Y KHBOT-
HBIX TPYMIIBl «IUIaedo» K ajulepreHy M KOMIOHEHTaM
HCCIIEyeMOTO0 JIEKApCTBEHHOTO CPEJICTBA.

ba3oBbIil ypoBeHb JIErpaHy AN TYYHBIX KIECTOK B
uccuenyemoit rpymme cocrasisut 11,8+2,0% u ObLT BbIIIC
0a30BOr0 ypOBHS JAETPaHY/SILIMH TYYHBIX KIETOK B HH-
takTHOH Tpymnme (p<0,05), Ho He omTHYascs oT 6a30BOro
YPOBHS JAETPaHYJSIIUK TYYHBIX KJIETOK B TPYIIIE «ILIare-
60» (p>0,05). B npucytcTBrM amieprena mpoueHT Jerpa-
HYJSIIMKM TYYHBIX KJIETOK MCCIIEyeMOM T'PYIIIBI BO3POC,
6onee yem Ha 10%, no 23,6+2,1% (p<0,05), uto cBUIE-
TEJILCTBOBAJIO O HAIMYHMHU THUIIEPUYBCTBUTEILHOCTH Y HKH-
BOTHBIX JaHHOW IPYMIIBI K ajuiepreny (puc. 1).
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Pucynox 1 — IIpoyenm dezpanynayuu myuHolX K1emoK ucciedyemoil Zpynnvi:
@DP — ¢ npucymcmeuu pocghamnozo 3aoyhepennozo gpusuonozuueckozo pacmeopa pH 7,4,
A — 6 npucymcmeuu annepzena, 5, 10, 20 me/mn — 6 npucymcmeuu ykazannoil 003sl HACMOA
ueemkoe deccmepmuuxa necuanozo (bII) unu mpaesvt uepeovt mpexpaszoenvrnoii (4T) u annepzena

[lpu noGaBneHMM K TY4YHBIM KJIETKAM HCCIEaye-
MOI1 IpyIIIbl B IPUCYTCTBUHU aJlJIEPreHa HAcTOs [IBETKOB
OeccMepTHHKa TIeCYaHOr0 OTMEYAeTCsl JI0303aBUCUMOE
CHW)KEHHUE TIPOLIEHTA JIETPaHyJISIIMU TYYHBIX KIETOK I10
CPaBHEHHUIO C IPOLIEHTOM JAErPaHy/SILUKA TY4YHBIX KIle-
TOK B KOHTPOJIBHBIX TPOo0ax B MPHCYTCTBHU ajiepreHa
(p<0,05): ¢ 23,6+2,1% nperpaHyisiusi TYYHBIX KIETOK
cHmwkanack 1o 8,1-16,2%. B npucyTcTBun aineprena u
HACTOSI [[BETKOB OSCCMEpPTHHKA MECYaHoro B o3¢ 5 u 10
MI/MJI IIPOLICHT JETPaHYISIIMU TYYHBIX KJIETOK HE OTJIH-
yaJicsi T 6a30BOTr0 YPOBHS ACTPAHYJISILIUK TYYHBIX KIIETOK
uccnenyemoid rpynmnst (p>0,05). B npucyrcrBumn aiep-
reHa M 9TOTO0 JIEKAPCTBEHHOTO CpeJicTBa B J1o3e 20 mMr/mi
NPOLEHT JIETPaHyISIIMU TyYHBIX KJIETOK ObLIT HMKe 0a30-

BOT'O YPOBHSI JIETPaHYJISILIMU TYYHBIX KJIETOK UCCIIETyeMOM
rpymis (p<0,05), Ho BbIlIe 6a30BOTO YPOBHS JIeTpaHyJsi-
1MUY TYYHBIX KJIETOK UHTAKTHOM Tpymibl (p<0,05).

Tak kak BIMSIHUE HACTOSI IIBETKOB OECCMEpPTHHUKA
MECYaHOr0 Ha JETPAHY/IIUIO TYYHBIX KJIETOK HOCHIIO
JI0303aBUCHMBIH XapakTep, ObLIM MOCTPOCHBI IrpadrKH
3aBUCHMOCTH «3(()eKT-7103a» U pacCUUTaHbl ypaBHEHUS
perpeccun (tabn. 2). IlonysadhdhexkTHBHYIO KOHIICHTpa-
uuto (EJl, ) HacTos LIBETKOB OeCCMEPTHHKA MECYAHOTO
pacCUMTHIBAIM, MOJACTABISIE B YpaBHEHHE PErpeccuu
3¢ GeKT, paBHbII MOJOBUHE MaKCUMAJIbHO BO3MOXKHOTO.
PaccunranHas TakuM 00pa3zoM Noiyd(hQEeKTUBHAS KOH-
LEHTpALsl HACTOSI IIBETKOB OECCMEPTHHUKA I1€CHYAHOIO
cocrasmia 1,33+0,04 mr/mi.

Tabnuya 2 — Ypaeuenusn pezpeccuu, koIgpguyuenmeol Kopperayuu u KOHYUESHMpPAyuu HAcmoes
UGEmMK0O6 HeccmepmHUKA NECUAn020 U MPABbL Yepeobl MPexpasoenbHoil

Hacroii uBeTkoB
OeccMepTHHUKA ITeCYaHOTO

Hacroii TpaBsl
4yepeibl Tpexpas3aebHOM

YpaBHEHUE perpeccuu

y=-4,18x+21,30

y=-3,46x+14,04

Koaddumment xoppensimm

0,9809

0,9908

Konnenrparust, Mr/mia*

1,33+0,04

1,2540,03**

Ipumeuanue: * 015 HaCMos Y6eMKOE HECCMEPMHUKA NECUAHO20 — NOTYIDHEKMUGHASI KOHYEHMPAayusi, Ol MPAsbl Yepeobl
mpexpasoenvHoll — KOHyeHmpayusl, cozoaruas ggexm, pasuviii s¢pghexmy nonyspghexmusnou KoHyenmpayuu yeemros 6ec-
CMepmMHUKA necuano2o, ** - cmamucmuuecku 3HAUUMO OMAUYAEMCS 0N NOAYIPHEKMUGHOU KOHYEHMPAYUU YEEmKO8 beccmepim-

nuka necuarnozo (p<0,05)

B mHacTosimiee Bpemsi caMbiM HU3BECTHBIM BUJIOM
JIEKAPCTBEHHOI'O PACTUTENBHOIO CHIPbSl C H3YYEHHOM
MPOTUBOAIIEPTUUECKON aKTUBHOCTBIO, JOCTYIHBIM Ha
Teppuropun Pecryonuku benapyce, siBiseTcs TpaBa 4e-
peasl TpexpaszaenbHoit [23, 24]. Hacroii nanHoro Buaa
JICKAPCTBECHHOTO PACTHTEIBHOTO CHIPBSI OBLT HCITOIB30-
BaH KaK JIEKAPCTBEHHOE CPEJCTBO CpPaBHEHHs ISl Ha-
CTOS IIBETKOB OCCCMEPTHHKA TecyaHoro. BeiOop Takxke
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00yCJIOBJIEH TE€M, YTO y O0OOHMX BHIOB JIEKAPCTBEHHOT'O
PaCTUTENBHOTO CHIPBS IIABHOM I'PYIIION OMOIOTHYECKH
AKTHBHBIX BEIIECTB SIBISIOTCS (DIIAaBOHOUIBI — (pIIAaBOHO-
JIbI U XaJKOHHI [15, 25].

BbIIO  yCTaHOBIIGHO, YTO MPOLEHT JerpaHyJIsIIuH
TYYHBIX KJIETOK HCCIIEYEMOH IpyIIIBI B IPUCYTCTBUH Ha-
CTOS1 TPaBBI Yepe/ibl TpexpasaeabHoi Ot Hinke (p<0,05)
MIPOLICHTA JIETPaHYISIIMU TyYHBIX KJIETOK B IIPUCYTCTBUH
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HACTOsI I[BETKOB OECCMEpTHHKA IIECYaHOTO B TaKHX JKE
no3ax. CHIKEHHUE MPOLEHTA eTpaHyJIsIIuKM TYYHBIX Kie-
TOK B MPHUCYTCTBUM MaKCUMAaJbHOI HCCIIEyeMOW J103bI
HACTOSI I[BETKOB OeccMepTHHKa mecyanoro (20 wmr/min)
OBLJIO HKBUBAJICHTHO CHI)KEHUIO TIPOIIEHTA JIeTPaHYJIISIIIUH
TYYHBIX KJIETOK B TPHUCYTCTBHH HACTOSI TPABbl YePE/Ibl
TpexpasaenbHoi B 103¢ 5 mr/mi (p>0,05). [poueHT ae-
TPaHyYISIIMY TYYHBIX KJIETOK HCCIIEAYyEMOM IPYIIIbI B IIPH-
CYTCTBHMH BCEX JI03 HACTOSl TPaBbl Yepe/bl TPEXpasieiib-
Hout ObuT HInKe (p<0,05) 6a30BOr0 YpOBHS JCTPaHY/ISIIUN
TYYHBIX KJIETOK B HcCleayeMol rpymne, a B go3e 10 u 20
MI/MIT — elie ¥ 6a30BOT0 YPOBHS ACTPAaHYJSIUH TYYHBIX
KJIETOK MHTAKTHOW TPyIIbI U Tpynmsl iaredo. [Iponent
JIETPaHyYJSIIUKM TYYHBIX KJIETOK HMCCIEAYyEeMOH TpYIIbI B
MIPUCYTCTBUM HACTOSl TPaBbl Yepe/lbl TPeXpas3/eibHON B
J103€ 5 MI/MII HE OTJIMYaIICs OT 0a30BOTO YPOBHS A€TrPaHy-
JISIUM TYYHBIX KJIETOK MHTAKTHOM rpynmsl (p>0,05).
PaccunranHas 10 ypaBHEHHUIO PErpecCHM KOHIICH-
Tpalysi HAcTOS TPaBbl uepelbl TPexXpasleiabHOU, CO3-
naromiast 3¢Gext, paBHbI dPPeKTy ToNyIhPEKTUBHOM
KOHIICHTPAIMN HACTOSI [[BETKOB OECCMEpTHHKA TTeCYaHo-
ro, cocraBmia 1,25+0,03 mr/mi. [laHHas KOHIIEHTpAIUs
HACTOsl TPaBbl Yepe/bl TPeXpasleabHOW ObUIa 3HAYMMO
HWKe 1oNyd(p(EeKTHBHONW KOHIIEHTpAIMU HACTOS I[BET-

KoB OeccMmepTHHKa niecuanoro (p<0,05), yTo cBUmETEIND-
CTBOBAJIO O TOM, YTO CTaOWIIM3MpYIOIIee JeHCTBHE Ha
JICTPAHYJSIIMIO TYYHBIX KJIETOK HAcTOsl I[BETKOB Oec-
CMEpTHHKA MEeCYaHOTro OBbIJI0 MEHEe BBIPAKEHHBIM, YeM
CTa0MIM3MpYIOIee JIeHCTBHE HACTOS TPaBbl YEpPe/Ibl
TpeXpaseNIbHOM.

3AKJIFOYEHMUE. Takum o0pa3zom, HacToW IBET-
KOB OeccMEepTHHKA MECYaHOTO OKa3bIBAeT BBIPAKECHHOEC
JI0303aBUCHMOE CTa0MJIM3MpYIOIee JICHCTBUE Ha TYyd-
HBIC KJIETKH MBIIIEH-caMIIoB in vitro. B mpucyrcrBum
HACTOsl IIBETKOB 0ECCMEPTHHKA TECYaHOTO OTMEYaeTCs
CHI)KEHHE TPOLIEHTa ACTPaHYJISLUH TYYHBIX KIIETOK C
23,642,1% mo 8,1-16,2%. [onys(pdpekTrBHAS KOHIICH-
Tpalusl HACTOsl IIBETKOB OECCMEPTHHKA IECYaHOro CO-
crasmwia 1,33+0,04 mr/mi. Tem He MeHee, cTaOMINU3H-
pyloliee JeHCTBUE HA Ty4YHBIC KJIETKH HACTOS IIBETKOB
OeccMepTHHKA IEeCYaHOTO ObLIO MEHEe BBIPaKCHHBIM,
4yeM cTabWIn3upyloliee JeiCTBUE HACTOSl TPABBI YEPE/Ib
TpeXpaseNIbHOM.

BJATOJAPHOCTH

ABTop BbIpaxkaeT OnmaromapHocTh B.B. SIHueHko 3a
MIPE/IOCTABICHHBIH ISl MCCIICOBAHUN aJJIepreH JIn-
JepManbHBIN U3 mepctd komku u S.B. Tapacenko 3a
TEXHHYECKYIO IOMOIIb B BHITIOJIHEHUH UCCIICIOBAHUSI.

INTRODUCTION. Currently, one of the priority
areas in the study of medicinal plants is the search for
new types of pharmacological activity of medicinal plant
raw materials which are already in use. In terms of this
over the past few years, a special interest in this aspect
has been expressed to Helichrysum arenarium flowers,
which have been used as a choleretic agent. Besides, this
kind of medicinal plant raw material can be considered
as a potential hepatoprotective agent, what was shown
on the model of the antioxidant activity of rat’s liver
microsomal lobe, H,O/OHx-system, the system of
[B-caroten-linoleic acid and with free radicals DPPHx
[1-3]. Helichrysum arenarium flowers extract in the
dosage of 50 mg / ml decreased autoimmune intoxication
and lipids peroxidation [4, 5]. It was also found out
that Helichrysum arenarium flowers extract inhibited
the increase of glucose level in blood of sucrose-
laden mice [6]. The bacteriostatic activity against
Staphylococcus aureus, Streptococcus pneumoniae and
Moraxella catarrhalis (minimal inhibiting concentration
is 0.62, 1.25 and 0.15 mg/ml respectively), and against
Mycobacterium tuberculosis was established for various
medicinal forms and flavonoids of this medicinal plant
raw material, through the change in the structure of
B-subunit of RNA-polymerase and inactivation of
catalase peroxydase [7-9]. Oral administration of
Helichrysum arenarium flowers extract was slowed the
growth rate of the tumor compared with the comparison
group starting from 9" day of the experiment [10].

Helichrysum arenarium flowers contain chalcones,
the main of which is isosalipurposide, flavones,
flavonols and phenolcarbonic acids [11-14]. This type of
medicinal plant raw material harvested in the territory of
the Republic of Belarus contains 2.5-5.0% of the amount

of flavonoids [15]. Being a rich source of biologically
active substances of this group, Helichrysum arenarium
flowers are interesting as a possible medicine with the
antiallergic activity, often noted for medicinal plant raw
materials which are sources of flavonoids [16-20].

THE AIM OF THE WORK is to study the antiallergic
activity of Helichrysum arenarium flowers infusion on the
model of the mast cells degranulation in vitro.

MATERIALS AND METHODS.

The object of the study

The object of the study was Helichrysum arenarium
flowers, harvested in places of natural growth in the vicinity
of Vitebsk. Helichrysum arenarium flowers infusion was
obtained according to the requirements stated in the general
article “Infusions, decoctions, teas” according to the State
Pharmacopoeia of the Republic of Belarus. The infusion
was evaporated. Dry residue was solved in water P, its
volume was calculated proceeding from the investigated
doses. The choice of doses realized proceeding from the
literature data about antiallergic activity of other kinds of
medicinal plant raw materials [21].

The study of antiallergic activity in vitro

Antiallergic activity was studied on the model of the
mast cells degranulation in vitro. Mast cells were obtained
from the abdominal cavity of inbred mice weighing
20-25 g. The animals were kept in the VSMU vivarium
in accordance with the requirements, established by
the Decree of the Chief State Sanitary Doctor of the
Republic of Belarus No131 of 1% October 2006 “About
the approval of sanitary rules and regulations 2.1.2.12-
18-2006 “Arrangement, equipment and maintenance of
experimental biological clinics (vivariums). In the study,
the requirements of humane treatment of experimental
animals were kept to. The experimental study using
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laboratory animals met the recommendations of the
Convention of Europe Council on the protection of
vertebrates used for experimental and other scientific
purposes, the Directive of the European Economic Union
Council, the FELASA Working Group Report, the Good
Laboratory Practice of the Republic of Belarus.

Experimental animals were divided into 3 groups
— intact, test group and placebo - with 5 individuals in
cach. The test group was sensitized with intrabrush
introduction of the epidermal allergen from the cat’s
fur (Biomed L.I. Mechnikov, Russian Federation, batch
2561212, the date of production — December 2012). On
the 1* and 3" days of the experiment 50 PNU allergens
were injected to the animals, on the 5" and 7" — 100 PNU
ones. The placebo group was given an equivalent volume
of phosphate buffered saline pH 7. 4 animals of the intact
group were not subjected to any manipulation.

The mast cells from the animals of the test group and
the placebo group were collected on the 7" day after the
last injection, whereas the collection of mast cells from
the intact group was done after a 14-day period of the
experiment. For this purpose, after the dislocation of the
cervical vertebrae, 10 ml of phosphate buffered saline pH
7.4 warmed up to 37° C were injected into the abdominal
cavity of animals and the abdominal wall was massaged
for 1-2 minutes. The wash liquid from the abdominal
cavity was transferred to the test tube with heparin (20
U/ml) and was centrifuged at 1000 rpm for 10 minutes.
A suspension which contained 1.0%10° cells/ml was
prepared from the cell pellet. Control and test samples
were formed from the mast cell suspension obtained from
each animal. Phosphate buffered saline pH 7.4 or 10 PNU

of the allergen was added to the control samples. 20, 10
and 5 mg/ml of the dissolved dry residue of Helichrysum
arenarium flowers infusion and phosphate buffered saline
pH 7.4 were added to the test samples of the intact group
and the placebo group; 20, 10 and 5 mg/ml of dissolved
dry residue Helichrysum arenarium flowers infusion and
10 PNU of the allergen were added to the test samples of
the test group. The tubes were incubated in the thermostat
at 37°C for 15 minutes. A solution of 1 g/ 1 toluidine
blue was added to color the mast cells and the samples
were incubated in a thermostat at 37°C for 20 min. The
animals were considered to have a hypersensitivity to the
epidermal allergen from the cat’s fur, if the percentage of
mast cells degranulation in its presence was increased by
no less than 15% [22].

As aherbal medicine of comparison, Bidens tripartita
herb infusion was used in the doses equal to the doses of
Helichrysum arenarium flowers infusion.

Statistical processing was carried out using the
program Statistica 10.0 Advanced. The obtained data
were presented in the form x &+ Ax, where x_ is the
mean value of at least five parallel measurements, and
Ax is the half-width of the confidence interval. Since the
results conformed to the normal distribution by Shapiro-
Wilk test (p>0.05), the Student’s test (t (p, v)) was used
for comparison of independent groups at p=0.05, as it
was recommended by the State Pharmacopoeia of the
Republic of Belarus.

RESULTS AND DISCUSSION. The basal level
of mast cells degranulation in the presence of phosphate
buffered saline pH 7.4 in male mice of the intact group
was 8.0+1.1% (Table 1).

Table 1 — The percentage of mast cells degranulation of intact group and placebo group

Mast cells degranulation, %
Group h C%ziioiz?gggssgﬁé i Control samples with the Helichrysum arenarium flowers
phosp 74 P allergen (10 PNU) infusion
Intact 8.0£1.1 10.6+1.4 8.0£1.6
Placebo 11.2+1.6 10.4+1.4 9.6+1.7

In the presence of the allergen, the percentage of
the mast cells degranulation was higher than the basal
level (p<0.05). However, the percentage of the mast cells
degranulation less than 15% indicated that the animals
of the intact group had no hypersensitivity to the used
allergen. The addition of Helichrysum arenarium flowers
infusion to the mast cells did not affect the percentage of
the mast cells degranulation (p>0.05), which indicated the
absence of hypersensitivity in animals to the components
of the study medicine.

The basal level of mast cells degranulation in male
mice of the placebo group was 11.2+1.6% and it was
higher than the basal level of mast cells degranulation of
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the intact group (p <0.05), that had been caused by the
stressful effects of animal manipulation. The percentage
of mast cells degranulation in the presence of the allergen
or Helichrysum arenarium flowers infusion was not
different from the basal level of mast cells degranulation
of the placebo group (p>0.05), indicating that the animals
of the placebo group did not have a hypersensitivity to
the allergen and the components of the study medicine.
The basal level of mast cells degranulation in the trest
group was 11.8+2.0% and was higher than the basal level
of mast cells degranulation in the intact group (p<0.05),
but did not differ from the basal level of mast cells
degranulation in the placebo group (p>0.05) (Figure 1).
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Figure 1 — The percentage of mast cells degranulation of the test group: PBS — in the presence of phosphate
buffered saline pH 7,4 P, A — in the presence of the allergen, 5, 10 and 20 mg/ml — in the presence of indicated
dose of Helichrysum arenarium flowers infusion (HA) or Bidens tripartita herb infusion (BT) and the allergen

When Helichrysum arenarium flowers infusion
was added to the mast cells of the test group in the
presence of the allergen, it was noted that there was a
dose-dependent decrease in the percentage of the mast
cells degranulation in comparison with the percentage of
mast cells degranulation in the presence of the allergen
(p <0.05): mast cells degranulation decreased from
23.6+2.1% to 8.1-16.2%. In the presence of the allergen
and Helichrysum arenarium flowers infusion at the dose
of 5 and 10 mg/ml, the percentage of the mast cells
degranulation did not differ from the basal level of the
mast cells degranulation of the test group (p>0.05). In the
presence of the allergen and this medicine at the dose of
20 mg/ml, the percentage of mast cells degranulation was

lower than the basal level of the mast cells degranulation
of the test group (p<0.05), but it was higher than the basal
level of the mast cells degranulation of the intact group
(p<0, 05).

As the influence of Helichrysum arenarium flowers
infusion on the mast cells degranulation had dose-
dependent relation, dependence graphs “effect-dose”
were built and regression equations were calculated
(Table 2). The semi-effective concentration (ED,)) of
Helichrysum arenarium flowers infusion was calculated
to substitute the effect equal to the half of maximal
possible effect in the regression equation. The semi-
effective concentration of Helichrysum arenarium
flowers infusion was calculated as 1.33+0.04 mg/ml.

Table 2 — The regression equations, correlation coefficients and concentrations
of Helichrysum arenarium flowers infusion and Bidens tripartita herb infusion

Helichrysum arenarium flowers infusion

Bidens tripartita herb infusion

Regression equation y=-4.18x+21.30

y=-3.46x+14.04

Correlation coefficient 0.9809

0.9908

Concentration, mg/ml* 1.33+0.04

1.25+0.03**

Note: * for Helichrysum arenarium flowers infusion — semi-effective concentration, for Bidens tripartita herb
infusion — the concentration, which has the effect equal to the effect of semi-effective concentration of Helichrysum
arenarium flowers, ** — differ statistically significant from semi-effective concentration of the Helichrysum arenarium

flowers infusion (p<0.05)

Currently, Bidens tripartita herb being available in the
territory of the Republic of Belarus is the most famous type
of medicinal plant raw materials with the studied antiallergic
activity [23, 24]. The infusion of this kind of medicinal plant
raw materials was used in comparison with herbal medicine
for Helichrysum arenarium flowers infusion. The choice of
this comparison herbal medicine was also due to the fact
that in both types of medicinal plant raw materials the main
group of biologically active substances are flavonoids —
flavonols and chalcones [15, 25].

It was found out that the percentage of mast cells
degranulation of the test group in the presence of
Bidens tripartita herb was lower (p<0.05) than the
percentage of mast cells degranulation in the presence
of Helichrysum arenarium flowers infusion in the same
doses. The decrease of the percentage of the mast cells
degranulation in the presence of the maximum tested
dose of Helichrysum arenarium flowers infusion — 20
mg/ml — was equivalent to a decrease of the percentage
of the mast cells degranulation in the presence of Bidens
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tripartita herb at the dose of 5 mg/ml (p>0.05). The
percentage of the mast cells degranulation in the test
group in the presence of all doses of Bidens tripartita
herb was lower (p<0.05) than the basal level of the mast
cells degranulation in the test group, and at the dose of
10 and 20 mg/ml — also the basal level of the mast cells
degranulation in the intact group and in the placebo
group. The percentage of the mast cells degranulation of
the test group in the presence of Bidens tripartita herb
infusion at the dose of 5 mg/ml did not differ from the
basal level of the mast cells degranulation in the intact
group (p>0.05).

Calculated by the regression equation, the
concentration of Bidens tripartita herb infusion, crea-
ting an effect equal to the effect of a semi-effective con-
centration of Helichrysum arenarium flowers infusion,
was 1.25+0.03 mg/ml. This concentration of Bidens
tripartita herb infusion was significantly lower than the
semi-effective concentration of Helichrysum arenarium

flowers infusion (p<0.05). That indicated the stabilizing
effect on the mast cells degranulation of Helichrysum
arenarium flowers infusion was less pronounced than the
stabilizing effect of Bidens tripartita herb infusion.

CONCLUSION. Thus, the Helichrysum arenarium
flowers infusion had a pronounced dose-dependent
stabilizing effect on the mast cells degranulation in mice-
male in vitro. In the presence of Helichrysum arenarium
flowers infusion, the mast cells degranulation was
reduced from 23.6+2.1% to 8.1-16.2%. Semi-effective
concentration of Helichrysum arenarium flowers infusion
was 1.33+0.04 mg/ml. Nevertheless, the stabilizing effect
on mast cells degranulation of Helichrysum arenarium
flowers infusion was less pronounced than the stabilizing
effect of Bidens tripartita herb infusion.
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