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AHHOTaIUA

[TpoBOAMIIOCH M3YYEHHE AHTUBUPYCHOM aKTUBHOCTU 15 (DUTOKOMILIEKCOB, MOJTYYEHHBIX U3
Ka3zaxcraHckux pacrtenuii pogos Stellaria, Ervum, Alnus u Betula. Onpenenenue aHTHBHPYCHOI
AKTUBHOCTH OCYIIECTBIISJIM TPU OJHOBPEMEHHOM HWHOKYJIMPOBAaHUU B KypUHBIE 3MOPHOHBI
HCCIIelyeMbIX MpenaparoB B AuanaszoHe 103 ot 0,0025 no 0,25 Mr Ha KypuHBIH SMOPHUOH U BUpYca
rpunmna ntur (mramm A/FPV/Rostock/34 (H7N1) B kommuectBe 100 DU50. B pesynbrate
MPOBEAEHHBIX UCHBITAHUNA 15-TH CyMMapHBIX (UTOKOMILIEKCOB, BBIACICHHBIX M3 Ka3aXCTaHCKHX
pacrenuii pomos Dianthus, Stellaria, Ervum, Alnus u Betula, ycranoBieno, uro HanOObIICH
aHTUBHUPYCHOM aKTMBHOCTbHIO 00aatoT ¢purokomiiekcsl AB10 u AB13, nonydeHnHble U3 pacTeHui
Alnus incana u Betula alba.

Ha npotspkeHun Bcelt MCTOpHUM yenoBedecTBa 60ophOa ¢ MHMEKIIMOHHBIMU 3a00JIEBaHUSMU U
UX IpOQUIAKTHKA MPEICTABIIIA U MPOAOIDKAET MPEACTaBIATh COO0H I100aNbHYIO COLMANBHYIO U
SKOHOMHUYECKYIO mpobsemy. Tak, mo manasiM BO3 kaxasiii rog oT WHPEKIIMOHHBIX 3a00JI€BaHUIA
CTpajlaéT OKOJIO 2 MIIpPA. 4eJOBEK, IKOHOMHMYECKHH ymepO OT yTparbl TPYyAOCHOCOOHOCTH
HACEJICHHUS U JICYEHHS] CaMOT0 3a00JI€BaHUS COCTaBISET MUJUTMAPABI J0JIAPOB.

Oiipopust cepeaunbl XX Beka MO TMOBOAY YCHEMIHON O0pbObl ¢ HH(MEKIMOHHBIMU
3a00JIeBaHUSAMHU U TOJIHOM JIMKBUJALMK YacTU U3 HUX OKazajach IpexkiaeBpeMeHHOU. Jlumb ogHy
00JIe3HD - HATYPAIBHYIO OCITY - MOKHO CUMTATh YCJIIOBHO JIMKBHIMPOBAHHOM, TOCKOJIBbKY, HECMOTPS
Ha JIBaJIIATHJIETHUN CPOK OTCYTCTBHUA €€ O(ULIMaIbHOW PETUCTPALlUU, BUPYC OCIIBI COXPAHSIETCS B
psne naboparopuii, a TpOCIOWKa HEMMMYHHBIX JIIOJH BecbMa 3HAUUTENbHA W TOCTOSIHHO
Bo3pactaet [2]. Kpome Toro, emMHUYHBIE Clydau OCHBI 10 CHUX MOP PETHCTPUPYIOTCS B CTpaHax
A¢puku, a BOSMOXKHOCTh IIepeX0/ia MyTHPOBAaHHOTO BHUpPYCa OCHBI OT 00€3bSH K JIOASIM MOXKET
HECTH PUCK HOBOH BCITBIIKHY 3a001eBanusi|3].
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B nocnennee BpeMst yBeTUUMBAETCS YUCIIO HOBBIX, paHee HEM3BECTHBIX MH(peKuui. Tak, eciu
B 50-X Tomax HACUMTHIBAJIIOCH OKOJIO THICSYM Pa3HOBHIHOCTEH HMH(EKIMOHHBIX OOJE3HEH, TO B
Hacrosiee BpeMs ux 6onee 1200, mpuuém cpeau HUX Takue TsokEnbie 3a0oneBanus kak CITN,
Oonesnp Jlaiima, sermonemies u jap. [4]. Bc€ 3TO0 B 3HAYMTEIBHON CTEMEHH IOBBIIIACT
aKTyaJlbHOCTb HCCIIEJIOBAaHUMN, CBSA3aHHBIX C IOMCKOM M TIOJYyYEHHEM HOBBIX JIEKaPCTBEHHBIX
CPeACTB Ui JICYCHHS W TPOPWIAKTUKKA HH(PEKIMOHHBIX 3a00JeBaHUN BOOOIIE M BHPYCHBIX
MH(DEKIHiA, B YACTHOCTH.

B nocnemnue rompl Ui JeUeHHsT MHOTHMX HWH(EKIMOHHBIX 3a00J€BaHUN, B TOM YHCIE
BHUPYCHBIX, BCE Yallle UCHOJB3YIOT JIEKAPCTBEHHbIE Iperaparhl, CO3JaHHbIE HA OCHOBE IMPUPOIHBIX
COECMHEHUI PpaCTUTEIILHOTO IPOUCXOXKACHUSA. YCHEXH XUMHUHM pPACTUTEIBHBIX  BEILECTB,
(dbapMakoIOTMU W MEAMIMHBI MO3BOJWIM 3HAUUTEIBHO YIIyOUTh HAlIM 3HAHUS O LeJeOHOM
JEHCTBUM MHOTHX BHJIOB pacTeHui [5].

®nopa Kazaxcrana Bkiro4aeT OONbIIOE KOJIMYECTBO BUIOB, OTHECEHHBIX K JIEKAPCTBEHHBIM
pactenusiM. Kpome toro, Onaromapsi HaJM4MIO Pa3iMUYHBIX reorpa@uueckux 30H IPOU3PACTAHHUS,
BKJIIOYAsi SKCTpeMaibHble (IIYCTHIHS, BBICOKOTOpbE M T.1.), pacTuTenbHOCTh Kazaxcrana OGorara
BUJAMHU DACTEHUM, COAEpXkAIUUX YHUKAJIbHbIE 1O OHOJOTMYECKOW AKTUBHOCTH COEIUHEHMS.
N3ydenne nogoOHBIX COSUHEHHUM U CO3/IaHUE HA MX OCHOBE BBICOKO aKTUBHBIX MPOTUBOBUPYCHBIX
MperapaToB, SBISETCS BEChbMa MEPCIEKTUBHBIM HAINPaBICHHEM JUIS JICYCHUS W MPOPUIAKTUKA
BUPYCHBIX WH(DeKIHii [6].

B Hacrosmieil craThbe MpeACTaBICHBI TaHHBIE M0 CKPUHUHTY CYMMAapHBIX (PUTOKOMILIEKCOB,
MOJIYYEHHBIX M3 Ka3axCTaHCKuX pacteHuit pomoB Dianthus, Stellaria, Ervum, Alnus u Betula na
HaJIM4ue aHTUBUPYCHON aKTUBHOCTH.

Matepuaibl U METOIbI

Bupycsl u BupycHble aHTHreHbl. B pabore wucnonb3oBajlii BHpPYC TpHINA, IMITaMM:
A/FPV/Rostock/34 (H7N1).

Bupyc BbIpanmBanyu B ajsIaHTOUCHOM mosnocTH 9-10 IHEBHBIX KypHUHBIX 3MOpHOHOB. Tutp
BHpYCa B aJJITAHTOMCHOM >kuakocT coctasisut 107-109 M50/ ma.

Jlj14 mostydeHus: SKCTPaKTOB MCIIOIb30BaIM KOPHU, CTEOIN M CEMEHA PACTEHUH, OTHOCSIIIUXCSI
k pogam Dianthus, Stellaria cemeiictea Caryophillaceaen Ervum cemeiictea Leguminosae; Alnus u
Betula cemeticta Betullaceae.

['eMarrmOTHHUPYIONYIO AaKTUBHOCTh BHPYCOB OMpPENEsUId MO CTAaHAAPTHOM METOAHMKE C
npuMeHeHueM 1% B3BeCH KypUHBIX SpUTPOLIUTOB W SPUTPOLUTOB MOPCKOM CBUHKH [7].

KoHnnentpanuto BupycHoro Oenmka ompenemsiii mo meronay Bradford ¢ oxpamriBanmem
Kymacen G-250. OnTrueckyro MI0THOCTh ONPEAeIIsUIr TP JTHHE BOJHBL 595 HM [§].

Bupycunrubupyronie = CBOWCTBAa  COCIMHEHMH  M3y4alld B OKCIEPUMEHTax ¢
OPTOMHMKCOBHpPYCAMU Ha KYpPUHBIX SMOpHUOHAaX. AHTUBHUPYCHYIO aKTUBHOCTH (DUTONpEnapaToB
OTIPECTISIT METOJIOM «CKPUHUHT-TECT», PACCYMTAHHBIM Ha HEUTPAM3allUI0 BUPYCa B KOJIMUYECTBE
100 DOU/J50 3amaHHBIMM  KOHIEHTpaUusIMH  uccienyemblx — oOpasuoB.  Kputepuem
IIPOTUBOBUPYCHOTO JIEWCTBUS CUUTAIM JIOCTOBEPHOE OTJIMUME MEXAY TUTpPaMH BHpyca B
00pabOTaHHOM W KOHTPOJBHOM (Iianebo) obpasmamu. [Ipu 3TOM, Kak MpPaBWIIO, YUUTHIBAIOCH
TOJILKO IOJTHOE TI0JIaBJIeHHE HH(PEKIIMOHHOCTH BHpYCa.

PesynbTarsl u 06CcyxaeHUs
N3 pacrennit pomo Dianthus, Stellaria, Ervum, Alnusu Betula mnonyuseno 15
(dbutoxkomMIiekcoB (Tadbmmma 1).

Tabmuma 1- ConmepkaHue OCHOBHBIX KOMIIOHEHTOB B CyMMapHBIX (puTOIpenaparax pojoB
Dianthus, Stellaria, Ervum, Alnusu Betula

Bun pacrenuss HanMenoBaHue (pUTOKOMILIEKCA C COAECP)KaHUE OCHOBHBIX KOMIIOHEHTOB, %0
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ruapodoOHbIe coequHeHusT aMUPHITbHBIC COSTMHEHUS BOJIOPACTBOPHUMEBIE

HU3KOMOJICKYJIAPHBIC COCAUHCHUA

Dianthuscaryophyllus AB1(72%) AB2 (86%) AB3 (81%)

Stellariamedia AB4 (79%) ABS5 (92%) ABG6 (77%)

Ervum lens AB7(84%) - ABS8(76%)

Alnusincana  AB9(75%) AB10(85%) ABI11(75%)

Betula alba(moukn)  AB12 (73%) ABI13 (86%) AB14(78%)

Betula alba(muctes) - - AB15(79%)

CKpUHMHI Ha HQJIWYME AHTHUBHPYCHOW aAKTUBHOCTH TIOJIYYEHHBIX (PUTOKOMILJICKCOB
IIPOBOIMIIMA Ha MoJieNu Bupyca rpuiima ntuil (mramm A/FPV/Rostock/34 (H7N1).

OmnpeneneHre  aHTUBUPYCHOM  aKTUBHOCTH  OCYIIECTBISUIM  TPU  OJHOBPEMEHHOM
WHOKYJIUPOBaHUHM B KYpPHHBIC SMOPHUOHBI UCCIICAYEMbIX (DUTOKOMIUIEKCOB M BHPYCa B KOJIUYECTBE
100 DU/150. OmOpuonsl naKyOupoBanu 24 yaca npu 37 0C. BupyCHHrHOMpPYIONIYI0 aKTUBHOCTh
(UTOKOMILUIEKCOB ~ OICHMBAJIM 10 JOCTOBEPHOMY OTJIHYUIO MEXIy TUTpaMU BHUpyca B
o0paboTaHHBIX 00pa3nax u KOHTpoJIe (Turamnedo).

AHTHBHpYCHasi aKTHBHOCTD ITPEIapaToB ObLjIa UCClIe0BaHa B quanazoHe 103 oT 0,0025 mr 1o
0,25 Mr Ha KypuUHbII 3MOPHOH.

B pe3ynbTare npoBeIeHHBIX 3KCIIEPUMEHTOB YCTAHOBIICHO, YTO CYMMAapHbIE (PUTOKOMILIICKCHI
ABI1, AB2, AB5, AB9 ne 006ianaioT crmocOOHOCTBIO TOAABIISITH PEMPOIYKIIMIO BUpYyca TPUIIIA B
UCCIIEIyeMOM JIhana3oHne 1103 (PUCYHOK 1).

[Ipumeuanue — 1Mo ocu OpAMHAT - BUPYCHHTHOUPYIOLIAsi aKTUBHOCTh B IMPOLIEHTaX, MO OCU
abcruce - pUTOKOMITIEKCHI

Pucynok 1 - Bupycunrubupyromiasi akTHBHOCTb CyMMapHbIX (PUTONPENapaToB, BbIAECICHHBIX
U3 KaszaxcraHckux pactenuii pomo Dianthus, Stellaria, Hedysarum, Alhagi, Ervum, Alnus wu
Betula, mpu o6padotke Bupyca rpumnma nrun A/FPV/Rostock/34 monyuenHsiME uTONpenaparamMmu
B PA3JIMYHBIX KOHIIEHTPAIHIX

WNurubupyromas akTuBHOCTh npenapatoB AB6, AB7 u AB8 B Tex ke 103ax HE MPEBBIILIACT
20 - 40% mnopmasnenust penpoaykuuu BupycoB. Ilpenapatst AB3, AB4, ABI11, AB12, ABl4 un
AB15 momHOCTBIO TIOIABIAET PEMPOAYKIIMIO BUPYyca TOJbKO B 03¢ mpemnapara 0,25 Mr/smOpuoH
(MakcuMmalnbHas /1032 B HCCIEIOBAaHHOM JHama3oHe pasBeneHuit). B mozax 0,0025 u 0,025
MI/PMOpPHOH TIO/IaBJICHHE WH(EKIMOHHON aKTUBHOCTH BHUpyca BapeupoBasio ot 20 mo 80 %.
Cnoco6Hocthio Ha 100% momaBnATh penponykiuio Bupyca B go3ax ot 0,0025 mo 0,25 mr Ha
KypHHbIN 5MOpHoH oOnanatot npenapatsl AB10 u AB13.

BriBoabl

Takum o0pa3zom, TO pe3ynbTaTaM HCIBITAHUNA YCTaHOBJIEHO, 4YTO M3 15 cyMMapHbIX
(UTOKOMILIEKCOB, BBIICJICHHBIX U3 Ka3axCTaHCKUX pacteHuid pozos Dianthus, Stellaria, Ervum,
Alnus u Betula, MakcumanbHOW aHTUBHUPYCHON akTHBHOCTHIO B jgo3ax 0,0025, 0,025 u 0,25
Mr/aM0puoH obnanatoT putokomiiekcsl AB10 u AB13, cogepxamiye ampuduibHble COeTMHEHNS,
noiydeHHble U3 pactenuit Alnus incana u Betula alba, coorBercTBenHo. JlaHHBIE pacTUTEIbHBIC
IpernapaTsl SBJISIOTCS BeChbMa MEPCIEKTUBHBIMU JUISl JaJIbHEHIIEro M3y4eHUs M CO3/1aHusl Ha MX
OCHOBE OTEYECTBEHHBIX, HEJOPOTUX MU A()(PEKTUBHBIX JIEKAPCTBEHHBIX CPEICTB AJS JICUYEHUS U
NpOoUIAKTUKNA BUPYCHBIX HH(EKITHA.
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DIANTHUS, STELLARIA, ERVUM, ALNUS AND BETULA GENERA TO THE PRESENCE
OF ANTIVIRUS ACTIVITY
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Summary

It was studied the antiviral activity of 15 phytocomplexes derived from Kazakhstanian plant
of Stellaria, Ervum, Alnus and Betula genera. Determination of antiviral activity was effected at the
same time to inoculate chicken embryos studied preparations in doses ranging from 0.0025 to 0.25
mg and avian influenza virus (strain A/FPV/Rostock/34 (H7N1) in the amount of 100 EID50 per
embryo. As a result the tests of 15 total phytocomplexes isolated from Kazakhstanian plants of
Dianthus, Stellaria, Ervum, Alnus and Betula genera, it was found that phytocomplexes AB10 and
AB13 derived from plants Alnus incana and Betula alba possess the highest antiviral activity.

Throughout human history, the fight against infectious diseases and their prevention
represented and continues to be a global social and economic problem. So according to the WHO
each year from infectious disease affects about 2 billion people, the economic damage from the loss
of earning capacity of the population and the treatment of the disease itself is billions of dollars. The
euphoria of the mid-twentieth century about the successful fight against infectious diseases, and the
complete elimination of some of them turned out to be premature. Only smallpox can be considered
conditionally liquidated because, although for twenty years of its lack of official registration, the
smallpox virus persists in a number of laboratories, and a strata of non-immune people is very high
and is increasing. [2] In addition, single cases of smallpox are still registered in the countries of
Africa, and the possibility of transition of mutant smallpox virus from monkeys to humans can be
risk of a new disease outbreak [3].
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In recent years, the number of new, previously unknown infections increase. Thus, in the 50s,
there were about a thousand varieties of infectious diseases, but at the present time their more than
1200, and among them there are such serious diseases as AIDS, Lyme disease, legionellosis, etc.
[4]. All of this greatly increase the relevance of studies related to the searching and obtaining of
new preparations for the treatment and prevention of infectious diseases in general, and in particular
viral infections.

In recent years, for the treatment of many infectious diseases, including viral infections,
increasingly used preparations that are based on natural substances of plant origin. Advances of
Plant Chemistry, pharmacology and medicine have greatly deepened of our knowledge about the
curative action of many plant species [5].

Flora of Kazakhstan includes a large number of species classified as medicinal plants. In
addition, thanks to the different geographical areas of growth, including extremes (desert,
highlands, etc.), Kazakhstan is rich in vegetation species of plants containing unique compound
with the biological activity. The study of such compounds and their creation from highly active
antiviral preparations is a very promising area for the treatment and prevention of viral infections.

[6]

The data on the screening of total phytocomplexes obtained from Kazakhstanian plants of
Dianthus, Stellaria, Ervum, Alnus and Betula genera on the presence of antiviral activity is presents
in this study.

Materials and Methods

Viruses and viral antigens. Used influenza virus strain: A/FPV/Rostock/34 (H7N1).

The virus was grown in the allantoic cavity of 10 day chick embryos. The titer of virus in the
allantoic fluid was 1D50/ml 107-1009.

To obtain extracts used roots, stems and seeds of plants belonging to the Dianthus and
Stellaria genera of Caryophillaceae family, Ervum of Leguminosae family; Alnus and Betula of
Betullaceae family.

Hemagglutinating virus activity was determined by standard methods using a 0,75%
suspension of chicken erythrocytes or guinea pig erythrocytes. [7]

Viral protein concentration was determined by the Bradford method with Coomassie G-250
staining. Absorbance was measured at 595 nm [8].

The virus inhibiting properties of the compounds was studied in experiments with
orthomyxoviruses in chicken embryos. The antiviral activity of phytopreparation were determined
by "screening test", designed to neutralize of the virus in the amount of 100 EID50 specified
concentrations of the samples. The criterion for the antiviral effect was considered significant
difference between the titers of the virus in the treated and control (placebo) samples. Thus only
complete suppression of virus infectivity was considered.

Results and discussion

15 phytocomplexes was obtained from plant of Dianthus, Stellaria, Ervum, Alnus and Betula
genus (Table 1).

Table 1 - The main components of total preparations of Dianthus, Stellaria, Ervum, Alnus and
Betula genera.

Plant species  Name of phytocomplex with the content of the main components,%
hydrophobic compounds amphiphilic compounds water-soluble  low  molecular

compounds

Dianthus caryophyllus AB1(72%) AB2 (86%) AB3 (81%)

Stellaria media AB4 (79%) AB5 (92%) AB6 (77%)

Ervum lens AB7(84%) - AB8(76%)

Alnusincana  AB9(75%) AB10(85%) AB11(75%)

Betula alba(buds) ABI12 (73%) ABI13 (86%) AB14(78%)
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Betula alba(leaves) - - ABI15(79%)

Screening of obtained phytocomplexes to the presence of antiviral activity carried out on the
model of avian influenza virus (strain A/FPV/Rostock/34 (H7N1).

Determination of antiviral activity was done at the same time to inoculate to chicken embryos
studied phytocomplexes and virus in the amount of 100 EID50. Embryos were incubated for 24
hours at 37 OC. Virus inhibitory activity of phytocomplexes was evaluated by statistically
significant difference between titers of virus in the treated samples and the control (placebo).

Antiviral activity of the preparations was tested in a dosage range of 0.0025 mg to 0.25 mg
per chicken embryo.

As a result of the experiments it was found that the total phytocomplexes of AB1, AB2, AB5,
AB9 not possess the ability to inhibit the influenza virus replication in the tested dose range (figure
1).

On the ordinate axis - is virus inhibitory activity, in percent, on the abscissa axis - is
phytocomplexes

Figure 1 - The virus inhibitory activity of total phytopreparations extracted from of
Kazakhstanian plants of Dianthus, Stellaria, Hedysarum, Alhagi, Ervum, Alnus and Betula genera
by the treatment of the avian influenza virus A/FPV/Rostock/34 with phytopreparations at various
concentrations

Inhibitory activity of the preparations AB6, AB7 and AB8 in the same doses not exceed 20 -
40% suppression of virus reproduction. Preparations AB3, AB4, AB11, AB12, AB14 and AB15
completely inhibited the virus reproduction at dose of 0.25 mg of the preparation per embryo
(maximum dose in studied range dilutions). Inhibition of viral infectious activity ranged from 20 to
80% at doses of 0.025 and 0.0025 mg per embryo. Preparations AB10 and AB13 possessed the
ability to suppress by 100% virus replication at doses ranging from 0.0025 to 0.25 mg per chicken
embryo

Conclusions

Thus, the test results it was found that out of 15 total phytocomplexes isolated from the
Kazakhstanian plants of Dianthus, Stellaria, Ervum, Alnus and Betula genera, phytocomplexes
AB10 and AB13, containing amphiphilic compounds obtained from plants of Alnus incana and
Betula alba, respectively, possess maximal antiviral activity at doses of 0.0025, 0.025 and 0.25 mg /
embryo. These preparations of plant origin are very promising for further study and to create, base
of them, national, affordable and effective medicinal preparation for the treatment and prevention of
viral infections.
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KOIIIUIIK CKPUHUHT OCIMIIK ®UTOXUBIHTBIKTAPRIHAH JIAMBIHJIAJIFAH
OCIMAIK TYPJIEPI DIANTHUS, STELLARIA, ERVUM, ALNUS XOHE BETULA
BUPYCKA KAPCBHI TIPEITAPATTAPFA

PMK «Muxpobuonorus xxone Bupycosorust uHcTuTyTel» KP BEM FK, Anmars! k. Kazakcran

Tytiin

Kasakcranaeik  Stellaria, Ervum, Alnus xonme Betula TyKkbIMaacTeIFbIHA —>KATAaThIH
eciMiKTepiHeH OeIIiHIN allbIHFaH, OapibIK caHbl 15 GuTOKemeHHIH BUPYCKa Kapchl OeNCeHIUTIriHE
3epTTeysep JKYpri3iaai. 3epTTesieTiH IpenaparTapiblH BUPYCKa Kapchl ONCEHAUIITiH, /103achl
0,0025 Ten 0,25 mr memnuiepMeH Oip Me3eTTe 9p TayblK dMOPHOHJApbIHA KYC TYMaybl BUPYCHIHBIH
A/FPV/Rostock/34 (H7N1) mrambir 100 DUJI50 memnmiepie Koca OTBHIPBIT iCKE aCBIPHLIIBL.
XKyprizinren cpiHakTap HOTIXKeci KasakcraHnmelk Stellaria, Ervum, Alnus xone Betula
TYKBIMIACTBIFbIHA JKaTaThIH ©CIMIIKTEPIHEH O6JiHiN anblHFaH 15 (UTOKEIIeHHIH BUPYCKa Kapchl
oencennimiri Alnus incana men Betula alba ecimuikrepinen anbiaran AB10 sxome ABI3
¢buTOKEUIeHAEPIHAE KOFAphl OOJIBI.
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