Dapmakoaorms Pharmacology

doi: 10.25005/2074-0581-2021-23-2-216-234

VICCAEAOBAHUE AHTUBAKTEPVIA AIbHOM AKTUBHOCTU DKCTPAKTOB
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Llenb: cpaBHUTENIbHAA OLLEHKA NPOTUBOMUKPOBHOW aKTUBHOCTM LUMPOKO PAcnpOCTPaHEHHbIX U SHAEMMUYHbIX BUAOB poda Allium, nponspacTaiowmx 8
TapKMKUCTaHE.

Matepuan u MeTogabl: UCXOLHbIE 3TAHO/bHbIE IKCTPAKTbI BblIM NOYYEHbI U3 CBEXKMX PAcTEHMIt 15 BUAOB NYKOB U3 pasnuuHbIX KAumatoreorpadu-
YECKUX PervoHoB TafKUKUCTaHa. AHTMDaKTepuanbHas akTMBHOCTb BUAOB posa Allium nsyyanacb OTHOCUTENBHO 4 BUAOB CTaHAAPTHbBIX MY3€MHbIX
MMKPOOPraHM3moB (TecT wrammos): Staphylococcus aureus (ATCC 4929), Pseudomonas aeruginosa (ATCC 4930), Klebsiella pneumoniae (ATCC 4927) n
Ecscherichia coli (ATCC 4928) pycko-anddysMoHHbIM METOLOM.

Pe3ynbTatbl: HAaMBONBLLIMM NPOTUBOMMKPOOHBIM BO3AENCTBMEM Ha 3TANOHHDBIV WTaMM S. aureus 0bnaganu skcTpakTbl u3 A. oschaninii O. Fedtsch., A.
altaicum Pall., A. sativum L. DKcTpakTbl e 13 A. obliquum L., A. longicuspis Regel., A. nutans L. n A. senescens L. obnaganu cnabbim npotvBocTaduio-
KOKKOBbIM 3 GeKTOM. M0 OTHOLIEHMIO K PS. aeruginosa akTMBHOCTb NPOABAAA S3HAEMUYHbIN BUA A. schugnanicum Vved., NpeMmyLLeCTBEHHO 3KCTPAKT,
No/YyYeHHbIN 13 NyKosuLbl. PedepeHcHbil wramm KI. pneumonia 6bin YyBCTBUTENEH K SKCTPAKTaM LIMPOKO PacnpocTpaHEéHHOro Buaa A. sativum L. n
3HAemMuYHoro Buaa A. schugnanicum Vived. OTHOCUTENBHO 3TaNOHHOIO WTaMMa E. coli BbicoKas 6aKkTepuLMaHaNn aKTUBHOCTb OTMEYEHa B OTHOLLEHUM
3KCTpaKTa U3 nyKa A. oschaninii O. Fedtsch.

3aKk/oueHue: M3ydeHne aHTMBaKTepUanbHOM aKTUBHOCTM MOKasano, YTo Bce BuAbl poga Allium B pasHoii cteneHun obnafanu 6akTepULMAHBIM
fenctemem. Hanbonee BbICOKaA aKTMBHOCTb Bblna NpUCyLLa WWPOKO pacnpocTpaHéHHoMy BUay A. oschaninii O. Fedtsch. u sHaemnyHomy Buay A.
schugnanicum Vved.

KntoueBble cnoBa: pacmeHus, uHaubuposaHue pocma, SKCMpPakmol, pegepeHcHble wmammsl 6akmepud.
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Objective: Comparative assessment of the antimicrobial activity of widespread and endemic species of the genus Allium growing in Tajikistan.
Methods: Parent ethanol extracts were obtained from fresh plants of fifteen species of onions from different climatic regions of Tajikistan. Using disk
diffusion method the antibacterial activity of species of the genus Allium was studied against the four types of standard museum microorganisms (test
strains): Staphylococcus aureus (ATCC 4929), Pseudomonas aeruginosa (ATCC 4930), Klebsiella pneumoniae (ATCC 4927), and Escherichia coli (ATCC
4928).

Results: The highest antimicrobial activity against Staphylococcus aureus (S. aureus) test was found in the extracts of A. oschaninii O. Fedtsch., A.
altaicum Pall., and A. sativum L. Extracts from A. obliquum L., A. longicuspis Regel, A. nutans L., and A. senescens L. demonstrated a weak anti-
staphylococcal effect. Pseudomonas aeruginosa (Ps. aeruginosa) was shown to be sensitive to the endemic species A. schugnanicum Vved., mainly to
its bulb extract. Reference strain of Klebsiella pneumoniae (KI. pneumoniae) exhibited sensitivity to the extracts of the widespread species A. sativum
L. and the endemic species A. schugnanicum Vved. High bactericidal activity against Escherichia coli (E. coli) reference strain was shown by the extract
of the A. oschaninii O. Fedtsch. species.

Conclusion: The study demonstrated that all species of the genus Allium possessed a bactericidal effect of varying degrees. The widespread A.
oschaninii O. Fedtsch., and the endemic A. schugnanicum Vved. species showed the highest antibacterial activity.
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BBEOAEHUE INTRODUCTION

CornacHo «TaKCOHOMMYECKOM cucTemMe  KnaccuduKaumm According to the APG Il system of flowering plant classifica-
LiBEeTKOBbIX pacTeHuit» (Cuctema APG lIl), paspaboTaHHoit «lpyn-  tion, developed by the Angiosperm Phylogeny Group (APG), pub-
novi ¢uaoreHMn nokpbiTocemeHHbIx» (Angiosperm Phylogeny  lished in the Botanical Journal of the Linnean Society of London
Group, APG), onybaukoBaHHoW B BoTaHuueckom ypHane JloH-  [1], onions (Latin Allicideae) are assigned to the amaryllid family
AoHcKoro JInnHeesckoro obuwectsa [1], nykosble (nat. Allioideae)  (Amaryllidaceae). Currently, the genus Allium includes more than
OTHeCceHbl B COCTaB ceMeiicTBa amapunnucosble (Amaryllidaceae). 900 species [2].
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B HacTosAwee Bpema pog Allium BkntoyaeT B cBoi coctaB bonee 900
BMaos [2].

MNpeactasutenu poga Allium — ogHo-, ABY- WA MHOTONIETHUE
PacTeHWA C YKOBMLAMM, KTyOHEYKOBULLAMM WU UHOTAA KOPHEBU-
Lamu. Buabl NIYKoBbIX 04eHb PasHOOBPasHbI MO CBOE 3KONOMMYECKO
NPUYPOYEHHOCTU U BCTPEYALOTCA NMOYTU NOBCIOAY OT BbICOKOTOPUiA 10
nobepexba Mopei [3]. ITM pacTeHWa xapaKTepusytoTca 60/1bwnm
3KOMIOrMYeckMM pasHoobpasvem. MoryT BCTpeyatbes ABa baM3KUX
BWAQ, aZaNTUPOBAHHBIX K PasHbIM 3KONIOTMYECKUM YCI0BUAM. B yacT-
HOCTW, A. montanum (NyK rOpHblii) ABAAETCA CyXONt0OMBbIM, @ 04EHb
6/13KMI K Hemy Bua, — A. angulosum L. (nyK yrnosatbiil) — XxapakTe-
pU3yeTcA KaKk BAarontobusblil U NpouspacTaeT Ha BAAXKHbIX, HoraTbix
anNtoBMaNbHOM MoyBoi fiyrax [3]. B passMuHbIX NPUPOLHO-KAMMA-
TUYECKUX PETMOHAX MMPa CO CneuudUHECKUMU 3KOOTUYECKUMM YC-
JIOBUSMM BCTPEYAETCA MHOMECTBO 3HAEMUYHbIX BUAOB poaa Allium,
KOTOpble MeXay coboit 0TIMYatoTca No GeHOTUNUYECKUM, GUTOXUMM-
Yyeckum 1 buonornyecknm ceoicream [4, 5].

McTopuyeckne [OKYMEHTbI CBUAETENLCTBYIOT, YTO BbIPALLMBa-
HWEe NlyKa-Nopes M YeCHOKa MMEET TaKyto AaBHOCTb, Kak UCTOpMA Ye-
JIOBEYECTBA M CTO/b Ke 0BLIMPHA, KaK U cama uusuausauumsa. Cebin-
KM Ha 3T1 pacTeHus B bubanmn n KopaHe oTpaKatoT UX BaXKHOCTb ANs
[pEeBHEN LMBWUAN3ALMM KaK B BUAE CNeLyin 418 apOMaTH3aLIMY NULLY,
TaK W B KayecTBe ieyebHbIX Tpas [6].

Hanbonee W3BECTHBIM U LUMPOKO MPUMEHAEMbBIM B MEAULMHE
Bugom poga Allium aBnseTca YECHOK, KOTOPbIN 10 CUX NOP UCMOb3Y-
€TCA B HAPOAHOW MeAULMHE BO BCEM MUPEe AJ1A IEYEHWA PasINYHDBIX
3abonesaHuii [7]. OH WKWPOKO MUCMOb30Ba/ICA HA NPOTAXKEHUM BCel
UCTOPWU YeI0BEYECKOM LiMBUAN3aLMK, bnarogaps cBOMM npodunak-
TUYECKUM U TepanesTuyeckum sddektam. YecHok obnagaet pocTa-
TOYHBIM MMMYHOMOZY/IMPYIOLLMM U NPOTUBOOMYXONEBbIM 3GPEKTOM
[8]. Ero buonornyeckas akTMBHOCTb B OTHOLLUEHWUM CEPAEYHO-COCYAM-
CTbIX 3a00/1€BaHNIA NOKa3aHa B Pa3NNYHbIX MccnegoBaHmax [9-11].

3HayYeHwe NYKOB, KaK BUTAMWHOHOCHbBIX PACTEHWIA, TaKKe 6bi10
0YeHb AABHO OCO3HAHO YesoBEeKOM. [1/1f BCEX JIYKOBbIX XapaKTepHO
Ha/Mume B TKaHAX NETYUYMX CEPOCOAEPIKALLUX MACES, ONPEAENSIOLLNX
WX XapaKTePHbI JIYKOBbIN WM YECHOYHBIV 3anax, UMEeoLMI CUbHOe
bakTepuumuaHoe aeiictave JIYKOBULI M JIMCTbA NPU STOM COAEpHKaT
Le/Ibl pAg, BUTAMUHOB rpynnbl B v PP, KapoTuH, acKopbuUHOBYHO KuC-
noty, GUTOHLMAbI, MUKPO3NIEMEHTbI, 3QUPHbIE Macna. Bcé ato onpe-
ZensieT LWMPOKOE MCMNONb30BaHUE /lyKa B MeauLMHE. B 3enéHom nyke
CofepKaTcA TaKkKe KapOTMHbI, BUTAMUHbI By B2 1 PP, HO He B 60/1b-
wom Konuyectse. LLlenyxa nyka 6orata BuTammHom P.

DKCTPaKTbl NIYKOBUL, M JIMCTBEB MHOTUX BUZOB JIYKOBbIX, 6aaro-
Zapa Hanumto 3GUpHbIX Macen, GeHONbHbIX COEAVHEHWI, NENTUAOB
1 GNaBOHOMAOB, 0613 43aH0T LIMPOKUM CNEKTPOM aHTUOaKTepUanbHoM
AKTUBHOCTU. BbIXKMMKM M3 HaZ3EMHbIX U MOA3EMHbIX YacTel MHru-
OUPYIOT POCT KaK rpammnoNoXKUTENbHBIX, TaK U FPamMOTPULLATE/IbHbIX
6akTepuii [12, 13]. MpoTMBOMUKPOBHAA aKTUBHOCTb NpeacTaBuUTeNei
poaa Allium Hanpsmytlo B3aMMOCBS3aHa CO MHOTMMU dakTopamu. K
HUM OTHOCATCA METOZbI 3KCTPAKLMM, UCTIOb3YEMbIE PACTBOPUTENH,
KOHLIEHTPALLMA SKCTPAKTOB, MPUPOLHO-KIMMATUYECKME U SKO/OTH-
Yeckme ycnoBusA npouspactaHua u ap. [14].

Ha coBpemeHHOM 3Tane 6GaKTepuanbHas Pe3UCTEHTHOCTb AB-
NAeTCA BaXKHelwWweit npobnemoit Bo BCém mupe. OaHUM M3 cnocobos
60pbObl C POCTOM YCTOMYMBOCTU MUKPOOPTaHU3MOB K aHTMOMOTUKAM
ABNAETCA NPOBEAEHME UCCAe0BaHMIA, HANPABIEHHDBIX HA MOWUCK UCTOY-
HUKOB HOBbIX, 6€30NacHbIX U 3dHEKTUBHBIX NPOTUBOMMKPODOHBIX pac-
TEHUI B KaYeCTBe a/IbTEPHATUBHBIX CPEACTB 3aMEHbI CYLLECTBYIOLLVX,
HEeA0CTaTouHO 3bbEKTUBHBIX MPOTUBOMMKPODOHBIX NpenapaTos [15].

3a nocnefHee [ecATMNETVME BO3POC MHTEpEC K MccienoBa-
HUIO NPUPOAHBIX MATEPUanoB, KaK WCTOYHMKOB HOBbIX aHTMBaK-

Species of the genus Allium are annual, biennial, or peren-
nial plants with bulbs, corms, or sometimes rhizomes. Onion
species are very diverse in their ecological confinement and are
found almost everywhere from the highlands to the sea coasts
[3]. These plants are characterized by the broad ecological diver-
sity. There may be two closely related species adapted to differ-
ent ecological conditions. For example, A. montanum (mountain
onion) is dry-loving, while species very close to it, such as A. an-
gulosum L. (mouse garlic), is known as moisture-loving and grows
on wet meadows rich in alluvial soil [3]. In various climatic regions
of the world with specific ecological conditions, there are many
endemic species of the genus Allium, which vary in phenotypic,
phytochemical, and biological properties [4, 5].

Historical records show that the cultivation of leeks and gar-
lic is as old as human history and as vast as civilization itself. Ref-
erences to these plants in the Bible and the Quran reflect their
importance to ancient civilization both as spices for flavoring food
and as medicinal herbs [6].

The most famous and widely used species of the genus Alli-
um in medicine is garlic, which is still used in traditional medicine
all over the world to treat various diseases [7]. It has been widely
used throughout the history of human civilization for its preven-
tive and therapeutic effects. Garlic has a sufficient immunomod-
ulatory and antitumor activity [8]. Its biological activity against
cardiovascular diseases has been shown in various studies [9-11].

The value of onions as vitamin-rich plants has also been
recognized by people for a very long time. All onions are char-
acterized by the presence of volatile sulfur-containing oils in the
tissues, determining their characteristic onion or garlic smell,
which has a strong bactericidal effect. Bulbs and leaves contain
a number of vitamins B and PP, carotene, ascorbic acid, phyton-
cides, trace elements, essential oils which explains wide applica-
tion of onions in medicine. Green onions also contain carotenes,
vitamins B,, B, and PP, but not in large quantities. The skins of
onions are rich in vitamin P.

Extracts of bulbs and leaves of many types of onions, due to
the presence of essential oils, phenolic compounds, peptides and
flavonoids, have a wide range of antibacterial activity. Extracts
of their above- and below-ground parts inhibit growth of both
gram-positive and negative bacteria [12, 13]. The antimicrobial
activity of species of the genus Allium is directly related to many
factors, such as extraction methods, solvents used, concentration
of extracts, climatic or ecological conditions of growth, etc [14].

Currently bacterial resistance is one of the most important
problems worldwide. One of the ways of eradication of the anti-
biotic-resistant microorganisms is to conduct research on finding
of new, safe, and effective antimicrobial plants as alternatives to
the existing insufficiently effective antimicrobial medicines [15].

Over the past decade, natural materials as sources of new
antibacterial agents are getting growing interest. Various extracts
from traditional medicinal plants and some natural products have
been recommended and tested as new antibacterial medications.
However, as before, there is an urgent need to identify new active
substances against multidrug-resistant pathogens which become
etiological agents of suppurative inflammation [16, 17]. The sci-
entific literature data and the results of ethnobotanical studies
suggest that plants are a huge and unexplored resource for the
pharmaceutical industry and a natural source of antimicrobial
drugs [18].
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TepuanbHbIX CPeACcTB. Pa3nuyHble 3KCTPaKTbl M3 TPaLMLMOHHbIX
NIeKaPCTBEHHbIX PACTEHUA U HEKOTOPble HaTypanbHble MPOAYKTbI
6blIM PEKOMEHZ0BAHbI M anpobupoBaHbl, Kak HOBble aHTMOaKTe-
pvanbHble npenapatbl. OA4HAKO, MO-NMPEXHEMY, CYLLECTBYeT OCTpas
HeobXxoa¥MOCTb B BbIABNEHUM HOBbIX AKTUBHbIX BELLECTB MPOTUB
MOMMPE3NUCTEHTHBIX NATOTEHOB — 3TUO/MIOTUYECKUX areHTOB THOW-
HO-BOCMaNMTENbHbIX 3aboneBanuii [16, 17]. [aHHble Hay4yHON nuTe-
paTypbl U pe3ynbTaTbl STHOHOTAHUYECKUX UCCEA0BAHMUIA NMO3BONAIOT
npeanonaratb, YTO PacTEHUA ABAAIOTCA OrPOMHBIM U MOJIHOCTBIO He
U3y4yeHHbIM pecypcom GapMaLleBTUUECKON MHAYCTPUM U ABNAIOTCA
€CTECTBEHHbIM UCTOYHWUKOM NPOTUBOMMKPOGHbIX Npenapatos [18].

B TagKukucTaHe npouspactaet okono 30 suaos poaa Allium.
M3 Hux Gonee 14 pasHosugHoctel — A. pamiricum Wendelbo, A.
schugnanicum Vved., A. afghanicum Wendelbo, A. carolinianum DC.,
A. ramosum L., A. oschaninii, O. Fedtsch. n HekoTopble opyrue — BCTpe-
yatotca B lopHo-BagaxwwaHcKoi aBToHOMHOM obnacti (FTBAQ). MHo-
e U3 NepevncieHHbIX JIYKOB ABAAIOTCA SHAEMUYHbIMU, U UX Buono-
TMYEcKan aKTMBHOCTb, BK/OYasA aHTUMMKPOOHbIE CBOMCTBA, A0 CUX
nop OCTatoTCA HeusyyeHHbIMM [19].

LLENb UCCNEAOBAHMUA

CpaBHUTE/IbHAA OLEHKA NPOTUBOMMKPOOHON aKTUBHOCTM LUK-
POKO PacnpOCTPaHEHHBIX U IHAEMMYHbIX BUAOB poaa Allium, npous-
pacTatowmx B TagKMKUCTaHe.

MATEPUAN U METOADbI

PacTuTenbHbIM MaTepuan. B KayecTBe 06BbEKTOB MUCCAeA0BaHUA
MCNoNb3oBanun 15 BMAOB NYKOB, KaAablil U3 KOTOPbIX 6bin cobpaH B
Pas/IMYHbIX KAMmaToreorpaguyeckux pervoHax Pecnybanku Tagsku-
KUCTaH — PamuTckom 1 Bap3obckom yuienbsx u FBAO — Ha BbicoTe OT
1500 po 3000 meTpoB Hag, ypoBHEM MOpA.

MpWroToBNEHNE PACTUTENBHOTO 3KCTPAKTA, BYMarKHbIX AUCKOB
W NUTATENbHOTO arapa AN onpeaeneHna aHTMbaKTepuanbHoOM akTUB-
HOCTW. Pabouyto KOHLEHTPALMIO IKCTPAKTOB M ByMaKHbIe AWCKU ro-
TOBW/IM COMNACHO METOAMKE, Pa3paboTaHHOM COTpYAHWKaMM nabopa-
Topum PackuHa PaTrepckoro yHusepcuteTa. Mccneayembiii obpasel,
06béMe 2 I B3BELUMBANM U HAPe3aan Ha MeSIKUE KYCOUKM C NMOMOLLbLO
Hoa. OBbpaseL, NOMELLaM B CLMHTUANALMOHHBIN pNakoH 06bEmom
20 ma. NMepmaHeHTHbIM MapKepoM MapK1MpoBaau ¢GiakoH obpasua.
Mcnonb3ys YNCTbIN WNPULL, OTMEPAAN U [,06aBAAN BO GNAKOH 5 MA
70% staHona. MaTepuanbl TWaTeNbHO U3Menbyanu B TedeHne 10 mu-
HYT, Ucnonb3ya GecnpoBogHoON Bpallatowmiica npmubop Dremel. Co-
[Aepxumoe ¢GaKoHa OTCTanBasM He MeHee 5 MUHYT, 3aTem NPOoAOA-
Kanu atan GuAbTPaLMn.

BymakHble anckn (Whatman GmbH, Germany) rotosuam Takum
06pa3om: AWCKM BbIKNAAbIBAIN HA META/IZIMYECKOM JIUCTE, 3aTEM pac-
TUTE/IbHbIM IKCTPAKT 3aKanblBaM HA KaXKkabli AUCK B 06béMe 90 MKA,
cneps 3a PaBHOMEPHbIM pacnpeseneHMeM 3KCTpakTa. [WCKM Bbicy-
LWIMBA/IN C MOMOLLbIO BEHTUAATOPA MAN NPU KOMHATHOM TemneparType.
lMocne CyWKM NOAFOTOB/AEHHbIE AMCKM MOMELLANM B NOAUSTUIEHOBbIE
NaKeTbl C HaAEKHOW MaPKMPOBKOM C MAEHTUPUKALLMOHHBIM HOMEPOM.

AHTUMUKPOOHYIO aKTUBHOCTb PaCTUTE/IbHBIX SKCTPAKTOB Onpe-
[EeNANn C UCMONb30BaHUEM YETHIPEX BMAOB MATOrEHHbIX CTaHAAPT-
HbIX MMKPOOPraHM3MoB (TecT WwTammsl): Staphylococcus aureus (ATCC
4929), Escherichia coli (ATCC 4928), Pseudomonas aeruginosa (ATCC
4930) u Klebsiella pneumoniae (4927).

MpuroToBAEHWE CycneH3uit (MHOKYNOMA) M3 UCMO/b30BaHHbIX
B paboTe GakTepuit. Mcnonb3oBaHHbIE LWTaMMbl GaKTepuit pacceu-
Ba/v MO NOBEPXHOCTM COOTBETCTBYHOLLMX NUTATE/IbHbIX CPes B Yall-
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About 30 species of the genus Allium grow in Tajikistan.
More than 14 varieties among them, such as A. pamiricum Wen-
delbo, A. schugnanicum Vved., A. afghanicum Wendelbo, A.
carolinianum DC., A. ramosum L., A. oschaninii O. Fedtsch., and
some others grow in the Gorno-Badakhshan Autonomous Region
(GBAR). Many of the listed onions are endemic, and their biolog-
ical activity, including antimicrobial properties, still remain unex-
plored [19].

OBIJECTIVE

Comparative assessment of the antimicrobial activity of
widespread and endemic species of the genus Allium growing in
Tajikistan.

METHODS

Plant material. As an object of the study, 15 species of on-
ions were used, each of which was collected in different climatic
regions of the Republic of Tajikistan, such as Ramit and Varzob
gorges, and GBAR at an altitude of 1500 to 3000 meters above
sea level.

Preparation of plant extract, filter paper discs and nutrient
agar for determination of antibacterial activity. The working con-
centration of extracts and paper disks were prepared according
to the method developed by the staff of the Raskin Laboratory at
Rutgers University. Two grams of the tested plant were weighed
and cut into small pieces using a knife. The sample was placed in
a 20 ml scintillation vial labeled with a permanent marker. Using
a clean syringe, 5 ml of 70% ethanol was measured and added to
the vial. The content of the vial was grinded for 10 minutes using
a Dremel cordless rotary tool. The contents of the vial was sedi-
mented for at least 5 minutes, then proceeded to filtration stage.

Paper disks (Whatman GmbH, Germany) were prepared as
follows: the disks were placed on a metal sheet, then 90 L of the
plant extract were instilled onto each disk, evenly spread over its
surface. The discs were dried with a fan or at room temperature.
After drying, the prepared discs were placed in polyethylene bags
with reliable identification number labeling.

The antimicrobial activity of plant extracts was assessed
using four types of standard pathogenic microorganisms (test
strains): S. aureus (ATCC 4929), E. coli (ATCC 4928), Ps. aeruginosa
(ATCC 4930), and KI. pneumoniae (ATCC 4927).

Preparation of suspensions (inoculum) of test strain bacte-
ria. The bacterial strains were spread over the face of a Petri dish
with the corresponding nutrient medium: S. aureus on — staphy-
loagar (Mueller-Hinton Agar medium, Hi Media, India), E. coli, Ps.
aeruginosa and KI. pneumoniae — on the Endo’s growth medium.
Subsequently, to obtain a pure culture, one isolated colony of a
certain type was inoculated on the slant medium. From 24 hour
cultures of the studied strains, suspensions (inoculums) were pre-
pared, with McFarland 10 turbidity adjusted, bringing the final
concentration of microorganisms to 2x10° CFU ml.

Evaluation of the antimicrobial activity of plant extracts by
the diskdiffusion method. For the study, 10 puL of suspension of
the test strain of microorganisms was inoculated in the center
of a Petri dish with nutrient agar and spread over its surface by
a sterile spatula. Discs impregnated with an extract of a tested
plant species were placed on the surface of the inoculation at a
distance of 2.5 cm from the center of the dish in a circle. Inocu-
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Kax Metpu: S. aureus — Ha cTadunoarap (cpeaa Mueller-Hinton Agar,
Hi Media, India), E. coli, Ps. aeruginosa v KI. pneumoniae — Ha cpeae
3HAO. B ganbHelwem, AnA NONAYYEHUA YUCTOMN KyNbTypbl OAHY W30-
JIMPOBAHHYIO KOJIOHWIO ONpeAEneHHoro Buaa nepecensan Ha coot-
BETCTBYIOLLMIA CKOLUEHHbIW arap. M3 cyTOUHbIX KYAbTYp UCCnesyembix
LITAMMOB TOTOBUAM CYCMEH3UM (MHOKYOMbI) C MCMONb30BaHUEM
MyTHOCTM McFarland 10 ME, f0BOAA KOHEYHYIO KOHLEHTPALMIO MU-
KpoopraHnamos a0 2x10° KOE/mn.

M3y4eHve aHTUMUKPOOHOM aKTMBHOCTM 3KCTPAKTOB PacTeHWi
ANCKo-AndPY3MoHHBIM MeTogoM. 1A nposeaeHUA nccieaoBaHNUA
no 10 MKA cycneH3uin uccaeayemblX WTaMMOB MUKPOOPTaHU3MOB
BHOCUAW B LEHTP Yawku lMeTpn ¢ nuTaTeNbHbIM arapom v CTepuib-
HbIM LUNaTenem pacnpesensanu no eé nosepxHocTu. [JMcku, nponu-
TaHHble 3KCTPAKTOM OnpesenéHHOro BUAA PacTeHWM, HaknaablBaau
Ha MOBEPXHOCTb NOCEeBa HA PACcCTOAHUM 2,5 CM OT LIEHTPa YallKK No
Kpyry. MoceBbl MHKYO6MpoBanu 24-48 u B TepmocTtate npu 37°C. Mo-
cne WHKy6auun Ha ¢doHe paBHOMEPHOro GaKTepuasbHOrO ras3oHa
BOKPYr [IMCKOB C 3KCTPaKTaMu, obnagaowmmm aHTUbaKTepuanbHoi
aKTVMBHOCTbIO, HabtoAanach 30Ha NOAABAEHWA POCTa KONOHUM. YUET
pesynbTaToB OCYLLECTBAAAN NO HaMYUIO UAN OTCYTCTBUIO POCTa BO-
kpyr Whatman gucka, cogepallero sKCTpaKT onpeaenéHHoro suaa
pacteHuit. Mpu oTcyTCTBUM aHTMBaKTEpPUaNbHOM aKTUBHOCTM, BOKPYT
OyMaKHOTO AUCKa Habnoganca cnaoWwHOM PocT UCCaeAyemMoro WTam-
Ma 6aKTepuit. B KauecTBe NONOKMUTENBHOMO KOHTPOAA UCMO/b30BaN
OYMaKHbIV AWCK, MPOMUTAHHbIW PAaCTBOPOM aHTUOMOTHKA.

Cratuctnyeckas 0bpaboTka maTtepurana npoBeaeHa ¢ UCMO/b30-
BaHMEM MNaKeTa NPUKNaaHbIX nporpamm Statistica 10.0 (StatSoft Inc.,
USA). HopmanbHoCTb pacnpeaeneHns BbIGOpKM onpeaensnm no Kpu-
Teputo LLanupo-Yunka. Belumcnanucs cpeaHee apudmeTnyeckoe 3Ha-
yeHue (M) 1 ero cTaHZapTHasA owubKa (m). CpaBHEHME HECKONBbKMX
He3aBMCUMbIX KONMYECTBEHHbIX rpynn NpoBOAMAOCL NO H-Kputepuio
Kpyckana-Yonnuca. MonapHoe cpaBHeHMe HE3aBUCUMbIX BeAUYMH
nposogunock no U-kputeputo MaHHa-YUTHU. MHOXecTBeHHOe cpaB-
HeHWe 3aBUCUMbIX BbIGOPOK MpoBoAMAMn no Kputepuio PpuamaHa.
Pasnnumna cuntannch CTaTUCTUYECKM 3HAYMMbIMKM NpK yposHe p<0,05.

PE3YNIbTATbI U UX OBCYXXAEHUE

AHTUGaKTEpManbHas aKTUBHOCTb IKCTPAKTOB, LUMPOKO pac-
NPOCTPaHEHHbIX AUKOPACTYLUMX U SHAEMUYHbIX BUAOB IYKOBbIX K S.
aureus. Ha nepsom 3Tane Halei paboTbl 6blia U3ydeHa NpoTUBOMM-
KpOBOHaA aKTMBHOCTb CMIMPTOBbIX SKCTPAKTOB, MOJTYYEHHbIX U3 Pas/ny-
HbIX YacTeMN PacnpPOCTPAHEHHbIX AUKOPACTYLLMX U SHAEMUYHBIX BUAO0B
poga Allium, npouspacratowmx Ha Tepputopumn Pecnybamkm Tagku-
KWUCTaH. YUMTbIBaA MEOULMHCKYIO U COLMANbHYIO 3HAYMMOCTb 30/10-
TUCTOrO CTadUIOKOKKA, Bblna UCCNes0BaHa aKTUBHOCTb MMEIOLLMXCA
9KCTPAKTOB MO OTHOLIEHMIO 3TAIOHHOMO LUTAMMa AaHHOTO BMAA M-
KpoopraHuama.

Ha noBepxHOCTU KOHTPO/IbHOM YalLKW C NWUTATENbHOM Cpesoit
(cTadmnoarap) nocne 24 4acoBoi MHKybaLMK Kakoro-1Mbo pocTa He
06HapyKMBANOCb, YTO CBMAETE/NbCTBOBA/NIO O CTEPUABHOCTU MUTa-
TeNbHON cpeapl. BOKpyr cTepuibHOTO AMcKa 6e3 aHTUBMOTUKaA uan
KaKoro-Mbo 3KCTpaKTa pacTeHwWit (OTpULaTENbHbIA KOHTPO/b), POCT
BaKTepuii TakKe He Bbln BbifBAEeH. OAHOBPEMEHHO bbll NPOTECTUPO-
BaH KOHTPONb Bo3aelcTenA 70% cnupTa Ha U3y4aemblit MUKpoopra-
HU3M, KOTOpPbIV He NPOABAAN BAKTEPULUAHOCTU B OTHOLLIEHUM TECTH-
pyemoro wramma. 30Ha Ke UHIMBMPOBaHUA TECTUPYEMOTO LWITAMMA
BOKPYr AMCKa, COAEPKALLANA aMOKCULMANMH/KNABYNAHOBYIO KUCNOTY
(nonokuTeNbHDINM KOHTPOL), cocTaenana 20 mm (puc. 1). AHanorny-
Hble MEeTOZpl U3YYEHUA KOHTPONA NMPOBOAMANCH OTHOCUTENIbHO BCEX
M3y4aeMbIX MUKPOOPraHU3MOB.

lations were incubated for 24-48 h in a thermostat at 37° C. After
incubation, a zone of inhibition of the microbial growth around
the discs with extracts exhibiting antibacterial efficacy was ob-
served on the background of an even bacterial lawn. In the ab-
sence of antibacterial activity, an even growth of the test strain
bacteria was observed around the filter paper disk. A paper disk
impregnated with an antibiotic solution was used as a positive
control.

Statistical processing of the results was carried out using
the Statistica 10.0 software package (StatSoft Inc., USA). The
normality of data distribution was determined using the Sha-
piro-Wilk test. The mean value (M) and its standard error (xm)
were calculated. Comparison of several independent quantitative
groups was carried out using Kruskal-Wallis H-test. Comparison
of differences between the paired groups of independent values
was done using Mann-Whitney U-test. Multiple comparisons of
the dependent groups of variables were performed using Fried-
man test. Differences were considered statistically significant at
p<0.05.

RESULTS AND DISCUSSION

Antibacterial activity of extracts of widespread wild and
endemic onion species against S. aureus. At the first stage of
our work, the antimicrobial activity of alcoholic extracts obtained
from various parts of common wild and endemic species of the
genus Allium, growing in the territory of the Republic of Tajiki-
stan, was studied. Taking into account the medical and social sig-
nificance of S. aureus, the activity of the available extracts against
the reference strain of this type of microorganism was investigat-
ed.

On the surface of the control plate with the nutrient medium
(staphyloagar) after 24 hours of incubation, no growth was found,
which indicated the sterility of the culture medium. Around the
sterile disc without either antibiotic or any plant extract (nega-
tive control), bacterial growth was also not detected. At the same
time, the effect of 70% alcohol on the studied microorganism was
tested, and it did not show any bactericidal activity against the
tested strain. The zone of inhibition of the tested strain around
the disc, containing amoxicillin/clavulanic acid (positive control),
was 20 mm (Fig. 1). The control studies against all tested microor-
ganisms were carried out using the same procedure.

Extracts obtained from seeds, leaves and bulbs of all 15 spe-
cies of the genus Allium, the family Alliaceae, of which 13 species
belonged to widespread species, and 2 — to the endemic ones,
showed a bactericidal effect of varying degrees against the refer-
ence strain of S. qureus (Table 1).

Extracts obtained from above-and below-ground parts of
the same plant or from other species differed among themselves
in the level of anti-staphylococcal activity. It was found that out
of 13 widespread wild-growing species, the seeds extracts of A.
carolinianum DC., A. elatum Regel, A. suworowii Regel, A. hy-
menorhizum Ledeb., had moderate anti-staphylococcal effect, i.e.
the diameter of the zones of growth inhibition of the S. aureus
reference strain around the discs impregnated by their extracts
varied from 9.1+0.23 mm to 10.8+0.25 mm. However, for most
species from this group of plants (9 species), the bactericidal ef-
fect against this microorganism was low, as evidenced by the di-
ameter of zones of inhibition of S. aureus growth varying from
7.1£0.1 mm to 7.3+0.15 mm.
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Puc. 1 Pesynbmamel mecmosoli nposepku: 1 — KOHMPOsb cmepusb-
Hocmu numamesnsHol cpedbl; 2 — KOHMPOsabL CMepusabHoOCmu Uc-
nosns3yemoix Ouckos; 3 — omcymcmeaue npomusocmagunoKoKKogol
akmusHocmu 70% cnupma; 4 — KOHMpPOosb GKMUBHOCMU OUCKQ C aH-
MUBUOMUKOM aMOKCULUAAUH/KAABYAGHOBAA KUCIOMA

BakTepuuMaHbiM AeiCcTBMEM pa3HOW CTeneHn MpOosABAEHMA
OTHOCUTENIBHO 3TaJIOHHOTO WTamma S. aureus obnaganu 3KCTpak-
Tbl, NOJly4EHHbIE U3 CEMAH, IMCTbEB M NYKOBUL, BCeX 15 BMAOB poaa
Allium, cemeiictea Alliaceae, u3 KoTopbix 13 BUAOB OTHOCUMAUCH K LUK-
POKO PacnpoCTPaHEHHbBIM BUAAM, @ 2 U3 HUX ABASIUC IHAEMUYHBIMU
(tabn. 1).

IKCTPaKTbl, MOAYYEHHbIE M3 HaZ- M NOA3EMHbIX OPraHOB Kak
0ZIHOTO, TaK M pasHblX BUAOB, MeEXAY COBOI OTIMYAANCL MO YPOBHIO
NPOTUBOCTadUIOKOKKOBOWM aKTUBHOCTU. pu U3y4eHMM NpOTMBOCTa-
OUNOKOKKOBOrO 3ddeKTa CeMAH YCTaHOBMEHO, YTO M3 13 LWMpPOKO
PacnpPOCTPaHEHHbIX AMKOPACTYLUMX BWAOB, 3KCTPAKTbl, MOYyYeH-
Hble u3 A. carolinianum DC., A. elatum Regel, A. suworowii Regel,
A. hymenorhizum Ledeb. npoaemoHcTpupoBanu baKkTepULMAHOCT
CpesHeli CTeneHu aKTUBHOCTY, T.e. AWAMeTP 30H NMOAAaB/MEHMA POCTa
3Ta/IOHHOTO LWTaMMa 30/10TUCTOTO CTadWUIOKOKKa (S. aureus) BOKpyr
[MCKOB, MPOMUTAHHbIX UX 3KCTPAKTaMM BapbMpoOBas B Npeaenax ot
9,140,23 mm g0 10,8%0,25 mm. OaHako a1 6oNbLIMHCTBA BUAOB U3
3TOM rpynnbl pacTeHuit (9 BMAoB) GakTepUUMaHOE AECTBME B OTHO-
LUEHUM JAHHOTO MMKPOOPraHU3Ma BbIN0 Ha HU3KOM YPOBHE, O YEM
CBMAETE/NbCTBYIOT 30Hbl MHTMOMPOBAHMA Ky/bTYpbl 3010TUCTOTO CTa-
¢dunokokka — ot 7,120,1 mm o 7,320,15 mm.

Obpalyaer Ha cebs BHMMaHMe NPOTUBOCTAaGUNOKOKKOBAs aK-
TUBHOCTb 3KCTPAKTOB CEMAH IHAEMUYHbIX BUAOB — A. schugnanicum
Vved. u A. pamiricum Wendelbo, KoTopble mMexay coboit 3Haum-
TeNIbHO OTNNYANNCL NO BAKTEPULMAHOCTM B OTHOLLIEHWW 3TaNIOHHOTO
LUTaMMa 30/10TUCTOTO CTAadUIOKOKKA. TaK, IKCTPAKT, NONYYEHHbIN U3
[AaHHoro opraHa A. pamiricum Wendelbo obnagan cpegHeli cteneHbo
aKkTMBHOCTM — 11,3+0,21 mm. B TO Ke Bpems, SKCTPAKT U3 cemaH A.
schugnanicum Vved. NoKasan 3HaYUTENbHO MEHbLLYIO 30HY MHIMBK-
poBaHua — 7,620,16 mm, NpoaBaas cnabylo NpoTMBOCTadUIOKOKKO-
BYIO aKTUBHOCTb (p<0,001).

AHaNM3 Pe3yNbTaToB U3yYEeHUA MPOTUBOCTAPUIOKOKKOBOM aK-
TUBHOCTW 3KCTPAKTOB M3 NIMCTbEB NOKa3a, YTo CPaBHUTENbHO 60Nb-
WMM  GaKTEPULMAHBIM  [EeWCTBMEM XapaKTepusyetca matepuan,
Nosly4YeHHbI U3 AaHHOW YacTu Bupa A. elatum Regel ¢ anametpom
30HbI MHTMBUPOBAHWA POCTa Ha ypoBHe 8,610,22 MMm. [ANA OCTaNbHbIX
nccnegyemblx 06bekToB (12 BUAOB) 3TOT NOKasaTeNb HAXOAWACA Ha
yposHe ot 7,1+0,1 go 7,620,15 mm.

MHTepecHble pesynbTaTbl MOAY4YeHbl MPU aHanu3e npPoTMBO-
CTadWNIOKOKKOBOM aKTUBHOCTM 3KCTPAKTOB M3 JINCTLEB IHAEMMUYHbIX
BUAOB. TaK, SKCTPaKT Buaa A. shugnanicum Vved. nokasan HeCKoNb-
KO 60/blUy0 CMOCOBHOCTb MOAABAATH POCT 3Ta/IOHHOMO LUTaMMa
S. aureus (9,7£0,15 mm) no cpaBHeHuto ¢ A. pamiricum Wendelbo
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Fig. 1 Results of the control tests: 1 — control of the sterility of the
culture medium; 2 — control of the sterility of the discs used, 3 —lack of
anti-staphylococcal activity of 70% alcohol; 4 —positive control of disk
activity with the antibiotic amoxicillin/clavulanic acid

The seeds extracts of the two endemic species, such as A.
schugnanicum Vved., and A. pamiricum Wendelbo, significantly
differed among themselves in bactericidal activity against the ref-
erence strain of S. aureus: for A. pamiricum Wendelbo zone of
inhibition was 11.3+0.21 mm, while for A. schugnanicum Vved. it
was only 7.6+0.16 mm, which indicates weak anti-staphylococcal
activity (p<0.001).

Our results on the anti-staphylococcal activity of leaf ex-
tracts showed that the A. elatum Regel exhibited inhibition zone
at the level of 8.620.22 mm which is relatively high, while for the
other 12 species it was from 7.110.1 to 7.6+0.15 mm.

Interesting results were obtained when analyzing the an-
ti-staphylococcal activity of leaf extracts of endemic species.
Thus, an extract from A. shugnanicum Vved. showed a slight-
ly higher ability to inhibit the growth of the S. aureus reference
strain (9.7+0.15 mm) compared to A. pamiricum Wendelbo
(7.1+£0.1 mm), while the seeds extracts showed opposite results.

Extracts from bulbs of common representatives of the genus
Allium were characterized by a relatively higher anti-staphylococ-
cal effect than seeds and leaf extract. It should be noted that a
rather high bactericidal activity was shown by the bulb extract of
the A. oschaninii O. Fedtsch., which demonstrated a diameter of
the growth inhibition zone being 19.1+0.46 mm. Equally high bac-
tericidal anti-staphylococcal activity was discovered in the bulbs
of A. altaicum Pall. (15.0+0.29 mm) and A. sativum L. (14.2+0.25
mm) (p>0.05) (Fig. 2).

Average degree of bactericidal activity of the bulb extracts
was shown by the four widespread wild species, such as A. ela-
tum Regel, A. ramosum L., A. suworowii Regel, and A. hymenorhi-
sum Ledeb., which ranged between 9.4+0.16 and 11.0+0.26 mm.

Among the available extracts, those obtained from the bulbs
of A. schoenoprasum L., A. obliquum L., A. longicuspis Regel, A.
nutans L., and A. senescens L. proved to be the least effective
against S. aureus with a zone of inhibited growth around the disks
impregnated with their extracts from 7.1+0.1 to 7.7£0.21 mm.

Studies have shown that bulb extracts of endemic spe-
cies are characterized by moderate anti-staphylococcal activi-
ty. Thus, the zone of growth inhibition for the test strain in A.
schugnanicum Vved. was 10.620.3 mm, for A. pamiricum Wen-
delbo — 9.1+0.28 mm, which is significantly smaller than the
analogous indicators for A. oschaninii O. Fedtsch., A. altaicum
Pall., and A. sativum L. (p<0.001) and insignificantly larger than
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(7,1£0,1 mm), TOoraa Kak 3KCTPaKTbl M3 CEMAH MOKa3aau NpPoTMBOMNO-
NIOXKHble PesynbTaThl.

IKCTPAKTbI U3 IYKOBULL LUMPOKO PACNPOCTPAHEHHbIX NPeaCcTaBu-
Tenei poaa Allium xapakTepnsoBasnCb CPABHUTENbHO MOBbILLEHHbIM
NPOTMBOCTadUIOKOKKOBLIM IQPEKTOM, YEM SKCTPAKTbI U3 CEMAH U
ncTbes. HeobxoaMmo OTMETUTL AOCTATOMHO BbICOKYHO BaKTepuuma-
HOCTb 3KCTPaKTa, NOMYYEHHOTO U3 NyKOBULBI BUAA A. oschaninii O.
Fedtsch. c amametpom 30HbI NogasneHus pocta 19,1+0,46 mm. Tak:ke
HaKTepULMAHLIM AeACTBMEM NPUMEPHO OAMHAKOBO BbICOKOW CTene-
HU NPOTMBOCTAPUNOKOKKOBOW aKTUBHOCTM 0613afaN IKCTPAKTbI, U3-
BIEeYEHHbIE M3 nyKosuL, A. altaicum Pall. — 15,0£0,29 mm 1 A. sativum
L—14,210,25 mm (p>0,05) (puc. 2).

30Ha MHIMBMPOBAHMA POCTA BOKPYT AMCKOB C IKCTPAKTaMM JTyKO-
BUL, YETbIPEX LUMPOKO PACNPOCTPAHEHHBIX AMKOPACTYLMX BUAOB — A.
elatum Regel, A. ramosum L., A. suworowii Regel n A. hymenorhisum
Ledeb. Haxoamnacb Ha ypoBHe ot 9,4+0,16 a0 11,010,26 mm, T.€. COOT-
BETCTBOBA/1a CPefHeN cTeneHn 6akTepuunaHOCTH.

Cpeam UMEoLMXCA SKCTPAKTOB HaumeHee 3pPEeKTUBHbIMM B OT-
HOLLEHWW 3TA/IOHHOTO LUTaMMa 30/10TUCTOrO CTadUIOKOKKA Bblan Ma-
Tepuanbl, NONyYeHHble U3 yKoBUL, A. schoenoprasum L., A. obliquum
L., A. longicuspis Regel, A. nutans L. n A. senescens L. ¢ 30HOV 3aZepHK-
KOM pocTa BOKPYT AMCKOB, NPONMTAHHbIX UX 3KCTpakTamu ot 7,10,1
00 7,710,21 mm.

MccnenoBaHUA NOKasanu, YTo 418 SKCTPAKTOB U3 NIYKOBML, SH-
[EMWYHbIX BUAOB XapaKTepHa yMepeHHas NpoTMBOCTadUNOKOKKOBAA
aKTMBHOCTb. TaK, 30Ha UHIMBMPOBaHUs POCTa TECTOBOTO WTaMMma As
A. schugnanicum Vved. coctasnana 10,610,3 mm, gns A. pamiricum
Wendelbo — 9,1£0,28 MM, YTO 3HAUUTENbHO MEHbLUE, YEeM aHaNo-
rMYHble nokasatenun y A. oschaninii O. Fedtsch., A. altaicum Pall. v A.
sativum L. (p<0,001) 1 HeCKONbKO 60/blUe, HO CTaTUCTUYECKU He 3Ha-
yumsbl (p>0,05), 4em nokasaTenu Apyryx LKMPOKO PacnpPOCTPAHEHHBIX
AMKOpaCTyLWmMX BUAoB poga Allium.

Takum 0bpasom, Bnepsble NPOBEAEHO UCCNEA0BaHME NPOTUBO-
CTaQUIIOKOKKOBOW aKTMBHOCTM Haf- M MOA3EMHbIX OPraHOB Pas/iny-
HbIX LUMPOKO PACNPOCTPAHEHHbIX AMKOPACTYLUMX N SHAEMUYHBIX BU-
o8 poga Allium, npovspactarowmx B TagrKUKUCTaHe. BbifABaeHO, YTo
Hanbosee BbICOKMM NMPOTMBOCTAPUNOKOKKOBbIM feicTBruem obnasa-
FOT 3KCTPaKTbI, NONYYEHHbIE U3 AyKoBUL, A. oschaninii O. Fedtsch., A.
altaicum Pall. n A. sativum L. KCTPaKTbl, U3BNEYEHHbIE U3 JIYKOBULL SH-
AeMUYHbIX BULO0B — A. schugnanicum Vved. n A. pamiricum Wendelbo
— MOKa3bIBaOT NPOTUBOCTAPUIOKOKKOBBIV 3QPEKT cpeaHel cTeneHu
aKTUBHOCTW. B TO }Ke Bpems, CEMeHa M JIUCTbA KaK LIMPOKO pacnpo-
CTPAHEHHbIX, TaK M SHAEMUYHbIX BULOB B OCHOBHOM 06/134at0T NpOTH-
BOCTaDUNOKOKKOBbIM 3P PEKTOM HIU3KOW CTENEHU aKTUBHOCTM.

AHTMGAKTEpPUANbHAA aAKTUBHOCTb 3KCTPAKTOB, MOAYYEHHbIX
M3 Pa3/IMYHbIX YacTeil LWMPOKO PAcNPOCTPAHEHHBIX U SHAEMUUHbBIX
BWA0B NYKOBbIX K Ps. aeruginosa. Ha npoTaKeHWM HECKONbKUX Aecs-
TUNETUIA Ps. aeruginosa OTHOCUTCA K YUC/TY OCHOBHbIX BO3byauTenei
BHYTPUOONbHUYHBIX UHOEKLMIA U 3aHMMAET OAHO U3 JIMAMPYIOLLMX
MECT B 3TUONIOTMYECKOW CTPYKTYpe rHOMHO-BOCMANWUTENbHbIX 3360-
NleBaHMI. YCKOPEHHAA 4acToTa PacrnpOCTPaHEHWUA aAHTUOUOTUKOY-
CTOMYMBbLIX BAPMAHTOB 3TOrO NaTtoreHa obycnaBAMBaET MOUCK HOBbIX
NPOTUBOMMUKPOOHBIX NPenapaTos NPUPOLHOTO MPOUCXOXKAEHMUS, TaK
KaK CMHTETUYECKME aHTUOMOTUKM HE NULLEHBI Pa3IMYHbIX NOBOYHbIX
OENCTBUN.

Mcxoas 13 3Toro, Hamu 6b1N10 M3ydeHo baKTepULMAHOE BO3Ae-
CTBME M3BNEYEHUI U3 PA3/INYHbIX OPraHOB MCCeayeMbIX OOBEKTOB B
OTHOLLEHWM 3TA/IOHHOTO WTaMMa AaHHOTO MUKPOOPraHU3ma.

Pe3ynbTtaTbl MCCnefoBaHUI NOKasanum, Yto u3 15 BMaoB ayKo-
BbIX, BK/IOYEHHbBIX B paboTy, ToNbKo 13 aKkcTpakTos (11 WupoKo pac-
NPOCTPAHEHHDBIX AMKOPACTYLLMX U 2 SHAEMUYHbIX BUAOB) NPOABAAIOT
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Puc. 2 AHMuUbaKmMepuanbHas aKMUBHOCMb IKCMPAKMOB f1yKoB8UU,
A. oschaninii O. Fedtsch. (nesbili 8epxHuli Kpali) omHocumesnsHoO S.
aureus

Fig. 2 Antibacterial activity of A. oschaninii bulb extracts O. Fedtsch.
(upper left margin) against S. aureus

the indicators of other widespread wild species of the genus Al-
lium (p>0.05).

Thus, for the first time, a study was carried out on the an-
ti-staphylococcal activity of above- and below-ground parts of
various widespread wild and endemic species of the genus Allium
growing in Tajikistan. It was established that the bulb extracts of
A. oschaninii O. Fedtsch., A. altaicum Pall., and A. sativum L. had
the highest anti-staphylococcal effect. Bulb extracts of endem-
ic species A. schugnanicum Vved. and A. pamiricum Wendelbo
showed moderate anti-staphylococcal efficacy. At the same time,
seeds and leaves of both widespread and endemic species mainly
demonstrated low anti-staphylococcal effect.

Antibacterial activity of extracts obtained from various
parts of widespread and endemic onion species against Ps.
aeruginosa. For several decades, Ps. aeruginosa remains one of
the main causative agents of nosocomial infections and occupies
one of the leading places in the etiological structure of suppu-
rative inflammatory diseases. Increased frequency of spread of
antibiotic-resistant variants of this pathogen prompts a search for
new antimicrobial drugs of natural origin, since synthetic antibiot-
ics are associated with various side effects.

Our research results showed that out of 15 onion species
included in the work, only 13 extracts (11 widespread wild and 2
endemic species) exhibited varying degrees of activity against the
Ps. aureginosa reference strain (Table 2).

When comparing the results of bactericidal activity of ex-
tracts of widespread species of onions, it was revealed that the
most effective were the seeds extracts of the A. elatum Regel
(10.0£0.21 mm), A. oschaninii O. Fedtsch. (9.67+0.17 mm), A. car-
olinianum DC. (9.4£0.22 mm), and A. sativum L. (9.72£0.15 mm),
which had approximately equal antimicrobial activity (p>0.05),
which can be equated to the moderate degree of bactericidal
activity. Seeds extracts of endemic species of the genus Allium
demonstrated similar antimicrobial activity against the reference
strain.
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Pa3/IMYHYIO CTEMEHb AaKTUBHOCTU B OTHOLLEHWUM 3TaJIOHHOTO LWTaMMa
Ps. aureginosa (Tabn. 2).

Mpy conocTaBneHnn pe3ynsTaTtos HaKTePULMAHOW aKTUBHOCTU
9KCTPAKTOB LWMPOKO PacnpoCTPaHEHHbIX BUAOB M3y4aemoro pacte-
HUA BbIABNEHO, YTO Hambonee 3bdEKTUBHbIM ABNAETCA BbIKMMKA
n3 cemaH A. elatum Regel (10,0£0,21 mm), A. oschaninii O. Fedtsch.
(9,670,17 mm), A. carolinianum DC. (9,44£0,22 mm) n A. sativum L.
(9,7£0,15 mm), KoTOopble 061343V NPUMEPHO OAMHAKOBOMN aHTUMMU-
KpoBHOW akTUBHOCTbIO (p>0,05), YTO MOKHO NPUPOBHATL K CpeaHew
cTeneHn BaKkTepuLUMAHOCTU. AHANOMMYHYI0 aHTUMMKPOOHYIO aKTUB-
HOCTb B OTHOLLEHUW AAHHOTO 3TaJIOHHOTO LWTaMMa NPOAEMOHCTPUPO-
Ba/IN IKCTPAKTbI CEMSAH 3HAEMUYHBIX BUAOB poga Allium.

Tak, AMameTp 30HbI UHIMBUPOBAHUA POCTa BOKPYT AMCKA C IKC-
TpaKkTOM M3 cemsaH A. schugnanicum Vved. coctasun 11,0+0,21 mm
(puc. 3), a gna A. pamiricum Wendelbo 30Ha MHrMBMPOBaHMA Haxo-
aunacb B npegenax 9,3+0,2 MM, YTO COOTBETCTBOBA/IO YPOBHIO HaK-
TePULMAHOCTU SKCTPAKTOB M3 cemsH A. elatum Regel, A. oschaninii O.
Fedtsch., A. carolinianum DC. u A. sativum L. (p>0,05). OfHaKo AaH-
Hble MOKa3aTenu CTaTUCTUYECKU 3HAYMMO BbilEe, YeM aHTUOaKTepu-
a/lbHafA aKTMBHOCTb CEMAH OCTa/IbHbIX LUMPOKO PACMPOCTPAHEHHbIX
Aukopactywmx suaos — A. hymenorhizum Ledeb., A. altaicum Pall., A.
suworowii L. n A. senescens L., y KOTOPbIX AMaMETP 30H 3aA€PXKKM po-
CTa He npesbiwan 7,2+0,13 mm (pasmax CTaTUCTUYECKOM 3HAUMMOCTU
«p»— 010,05 go 0,000).

Mpy cpaBHEHUM NPOTMBOMMKPOOHOM AKTUBHOCTU 3KCTPAKTOB
M3 IMCTBEB UCCAELYEMbIX PACTEHMI YCTAHOBAEHO, YTO B OTHOLIEHWUM
Ps. aeruginosa cpepHiol0 cTeneHb NPOTUBOMMKPOOHOM aKTUBHOCTM
[EMOHCTPUPYIOT TOMbKO 3KCTPAKTbl, NOMYYEHHbIE W3 ABYX LIMPOKO
pPacnpocTPaHEHHbIX AMKOpPaCTYLMX BUAOB — A. oschaninii O. Fedtsch.
n A. carolinianum DC., y KOTOPbIX 30Ha MHIMBWMPOBAHWA COCTaBAANA
9,2240,22 1 9,410,22 MM COOTBETCTBEHHO. HecKonbKo 6onbluas, HO
CTaTUCTUYECKM He3Haummas (p>0,05) cTeneHb 6aKTepPUUMAHOCTM
(11,120,23 mm) BbifBAEHA Y 3HAeMMYHOro Buaa A. schugnanicum
Vved. B T0 e Bpemsa, 3KCTPAKT M3 LlaHHOMO OpraHa ApYroro sHAeMMUY-
Horo Buaa — A. pamiricum \Wendelbo npossnan 3HauNTENBHO HU3KYHO
AHTUMMKPOBHYIO aKTUBHOCTb (7,11£0,1 MMm) Mo cpaBHEHWMIO C baKTepu-
LMAHOCTBIO BbILIENEPEYNUCIEHHBIX BUAOB (pasmax CTaTUCTUYECKOW
3HauMmocTu «p» — ot 0,008 zo 0,000).

Huskas aHTMbaKTepuanbHan 3dPeKTUBHOCTL (30Ha MHrMBUpPO-
BaHuA He bonee 7,4+0,16 Mm) TakKe Obla 0BHapyKeHa y IKCTpaK-
TOB M3 NINCTbEB 7 OCTaNbHbIX LUMPOKO PacnpoCcTPaHEHHbIX BUAOB: A.
elatum Regel., A. altaicum Pall., A. suworowii Regel, A. schoenoprasum
L., A. hymenorhizum Ledeb., A. senescens L. n A. sativum L.

MHTepecHble pe3ynbTaTbl OblAM NOAYYEHbl MPU UHTEpPNpeTa-
LMK faHHbIX 06 aHTMbaKTepuanbHOW 3GGEKTUBHOCTH YKOBUL, pas-
NNYHbIX BUAO0B poda Allium B OTHOWEHWM 3TaJIOHHOTO WTamMmMa Ps.
geruginosa. K AaHHOMY naToreHy cpeaHMit ypoBeHb BO3AEWCTBUA
NPOABNANN IKCTPAKTbl NIYKOBUL, 4 npencTaBuTeNnei LUIMPOKO pac-
NPOCTPaHEHHbIX BUAoB — A. sativum L., A. oschaninii O. Fedtsch.,
A. elatum Regel., A. carolinianum DC. 1 060MX BUO0B SHAEMUYHbIX
pacteHuit — A. schugnanicum Vved., A. pamiricum Wendelbo. 3oHa
MHTMBMPOBAHMA POCTa TECTOBOTO WTamma Ps. aeruginosa BOKpyr
[MCKOB C 3KCTPAKTaMM /lyKOBWL, 3TUX BUAOB BapbupoBana B Aua-
nasoHe ot 10,00+0,21 po 11,240,25 mm (p>0,05), T.e. B npegenax
cpeaHen cTeneHn NPoOTMBOMUKPOOHOM aKTUBHOCTM, 33 UCK/IHOUYEHU-
em BakTepuumaHoro adoekta A. schugnanicum Vved., y KoToporo
[AMaMETP 30HbI MHTMBUPOBaHMSA BbIN HECKONBKO B6onblue — 14,5+0,17
Mm (p<0,001).

IKCTPaKTbI, NONYYEHHbIE U3 IyKOBUL, 5 BUAOB — A. altaicum Pall.,
A. suworowii L., A. schoenoprasum L., A. hymenorhizum Ledeb. n
A. senescens L., — He NposABAAn BbIpaXKeHHY 3GGEKTUBHOCTb B OT-

Thus, the diameter of the growth inhibition zone around
the disc with A. schugnanicum Vved. seeds extract was 11.0+0.21
mm (Fig. 3), for A. pamiricum Wendelbo — 9.3+0.2mm, which
was comparable with the level of bactericidal activity of A. ela-
tum Regel, A. oschaninii O. Fedtsch., A. carolinianum DC., and
A. sativum L. seeds extracts (p>0.05). However, these indicators
were significantly higher than the antibacterial activity of seeds
of other widespread wild-growing species, such as A. hymenorhi-
zum Ledeb., A. altaicum Pall., A. suworowii L., and A. senescens L.,
the diameter of growth inhibition zones of which did not exceed
7.210.13 mm (for all compared pairs, statistical significance was
found from 0.000 to 0.05).

When comparing the antimicrobial activity of the leaf ex-
tracts of the studied plants, it was found that only extracts ob-
tained from the two widespread wild-growing species, such as
A. oschaninii O. Fedtsch. and A. carolinianum DC., demonstrated
moderate degree of antimicrobial activity against Ps. aeruginosa,
which constituted 9.22+0.22 and 9.4+0.22 mm respectively. A
somewhat higher, but insignificantly different (p>0.05) degree of
bactericidal activity was found in the endemic species A. schug-
nanicum Vved. (11.140.23 mm). At the same time, leaf extract of
another endemic species, such as A. pamiricum Wendelbo, exhib-
ited significantly lower antimicrobial activity (7.1+0.1 mm) com-
pared to the aforesaid species (for all compared pairs, statistical
significance was found from 0.000 to 0.008).

Low antibacterial efficacy (inhibition zone not more than
7.4+0.16 mm) was also found in the leaf extracts of 7 other wide-
spread species, such as A. elatum Regel, A. altaicum Pall., A. su-
worowii Regel, A. schoenoprasum L., A. hymenorhizum Ledeb., A.
senescens L. and A. sativum L.

Interesting results were obtained when interpreting data on
the antibacterial efficacy of bulbs of various species of the genus

Puc. 3 AHMuUbaKmMepuaneHaa aKMUBHOCMb IKCMPAKMOB /1yKOBUUb!
A. schugnanicum Vved. omHocumensHo Ps. aeruginosa

Fig. 3 Antibacterial activity of A. schugnanicum Vved bulb extracts
against Ps. aeruginosa
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HOLUEHWUWN AaHHOrO pedepeHCHOro WTamma, 30Ha NOAABAEHUA POCTa
KOTOPbIX He npesbllwana 8,410,22 mm.

Takum 0bpas3om, BriepBble NPOBEAEHO UCCNEf0BaHME NPOTUBO-
MMKPODOHOM aKTUBHOCTM LUMPOKO PACMPOCTPAHEHHBIX AMKOPACTYLLMX
W 3HAeMWYHbIX BUAOB poaa Allium 8 oTHoweHuu Ps. aeruginosae,
npouspactalowyx B TafKuKuctaHe. lMonyyeHHble pesynbraTtbl Mo-
3BO/IAIOT 3aKNKOYMTb, YTO Haubonblel 3QPEKTUBHOCTLIO XapaKTe-
PU3YIOTCA SKCTPAKTbI U3 NYKOBWL, Uccneayemblx BUAoB poaa Allium.
Mpwu 3TOM, 0aMHAKOBOM 3PPEKTUBHOCTBIO U CPABHUTENBHO BbICOKOM
GaKTePULMIOHOCTBIO  XapaKTEPU3YETCA IKCTPAKT, MONYYEHHbIA W3
BCEX OPraHoB (CemeHa, JIMCTbA U NYKOBULLA) SHAEMUYHOMO BUAa A.
schugnanicum Vved.

AHTUGaKTEpManbHas aKTUBHOCTb IKCTPAKTOB, MO/YYEHHbIX
M3 Pas/IMyHbIX YacTel LIMPOKO PacNpPOCTPAHEHHBIX U 3HAEMUY-
HbIX BUAOB /IyKOBbIX K KI. pneumoniae. B nocnegHee pgecatunetune
Hanbonee aKTyasbHbIM BO3DOyauTENeM BHYTPUOONBHUYHBLIX UHGbEK-
LM B BONBLUMHCTBE CTALMOHAPOB ABAAIOTCA Pa3/NYHbIE BApPUAHTbI
Klebsiella spp., 815 KOTOPbIX XapaKTEPHO BblparKeHHOE pa3Hoobpasue
MEXaHW3MOB PE3NCTEHTHOCTM K NPOTUBOMMKPOBHBIM NpenapaTam, a
TaK¥Ke YCKOPEHHOe PacrnpoCTPaHeHNe NOAMPE3UCTEHTHBIX WTAMMOB.
B 37O CBA3M, O4EHb BaXKHbIM NPEACTABAAETCA MOUCK €CTECTBEHHbIX
MCTOYHWKOB COEAMHEHM, 06NaAatoLWMX NPOTUBOMMKPODOHLIM 3ddekK-
TOM B OTHOLLEHWUW JJAHHOTO MATOTeHHOrO areHTa.

Hawwummn nccneposaHMAaMM yCTaHOBAEHO, YTO M3 15 BKAKOYEH-
HbIX B paboTy npeacTasuteneit poga Allium, TonbKo CNPTOBbIE 3KC-
TpakTbl 11 pacTeHUn OEMOHCTPUPOBaNMU PasNYHYIO CTeMNeHb Npo-
TUBOMMKPOOHOW aKTUBHOCTM B OTHOLIEHUM 3TAJIOHHOMO LUTAMMa
knebevennbl. OfHaKo, B OT/IMUME OT STAZIOHHOTO LUTaMMa CUHErHow-
HOW MaNoYKM, JAHHBIA MUKPOOPraHW3M He NPOABAAN YyBCTBUTENb-
HOCTb K 3KCTpakTam A. schoenoprasum L., HO NPOSIBASAA YyBCTBUTE b-
HOCTb K 3KCTPAKTaM, U3BNEYEHHBIM U3 NOZA- U HaZl3EMHbIX YacTeil A.
ramosum L., 4To He HabnoAaN0Ch Y CUHErHOMHOMN NaNoYKK.

[JaHHble, npuBeaéHHble B Tabn. 3, MOKa3blBaKOT, UYTO aHTW-
GaKTepuasbHaA aKTMBHOCTb CMUPTOBbLIX 3KCTPAKTOB, MOJYYEHHbIX
M3 CeMAH W NIYKOBULbl OAHOTO U3 LIMPOKO PaCnpOCTPaHEHHbIX BU-
o — A. sativum L., a Take M3 OQHOMO U3 3HAEMUYHbIX BUAOB —
A. schugnanicum Vved. (puc. 4) npotus 3TasoHHOro WwTtamma Ki.
pneumoniae, bblna 3HauMTENBHO BoNee 3GPEKTUBHOM, YEM Y IKCTPAK-
TOB, MONYYEHHbIX U3 3TUX e YacTel OCTanbHbIX 9 BMAOB. Auamertp
30Hbl MIHIMBMPOBAHWA BOKPYT AMCKOB C 3KCTPAKTaMM U3 CEMSAH KaK A.
sativum L., Tak u A. schugnanicum Vived. coctasnsn no 13,410,37 mm.
MpumepHO Tako e 3ddeKT faBanu IKCTPAKTbI U3 UX NYKOBUL, — NO
14,3+0,26 mm (p>0,05).

BakTepuupuaHoe AEWCTBUE CPegHEen CTeneHW aKkTUBHOCTM Ha
3TaNoOHHbIV WTamm KI. pneumoniae oKka3anu sKcTpakTbl A. oschaninii
O. Fedtsch. 3KkcTpakT NyKoBMLbI 06M1agan 3HauuTENbHO Bonee Bbico-
KOWM aHTMMUKPOOHOW aKTMBHOCTbIO, YeM 3KCTPAKTbl U3 APYrMX opra-
HOB laHHOTO pacTeHua. InameTp 30HbI UHIMOMPOBAHWA POCTa BOKPYT
[AWCKa, COAEPKaLLEero SKCTPaKT AYKoBULbI, cocTasnan 13,410,22 mm,
cemaH — 13,440,22 mm n anctbes — 9,110,31 mm.

Cnabo BblpaKeHHbIM aHTUMUKPOOHbIM 3GPEKTOM B OTHOLLEHUM
[aHHOT0 3TaZIOHHOTO WTamma 061afanu 3KCTPaKTbl U3 CEMAH U K-
CTbEB BCEX MUCCNEAYeMbIX PacTeHW. 30Ha NofaBNEeHUA POCTa BOKpYr
[MCKOB C 3KCTPAKTaMM U3 CemsAH BO/IbLUMHCTBA PACTEHUI He NpeBbl-
wana 8,3+0,15 mm, 3a uckatodeHmem A. ramosum L. — 9,110,31mm,
4TO BbIN10 CTATUCTUYECKU HE3HAYMMO MO CPABHEHWMIO C aHANIOTUYHBIMM
rnokasartenamu apyrux suaos (p>0,05).

CpaBHWUTENbHO BbICOKOW CTEMEHbI aKTMBHOCTM npoTue K.
pneumoniae XxapaKTepu3oBaanChb IKCTPaKTbl U3 nykoswL,. Mpu oanHa-
KOBOM aHTMBaKTepuanbHOM 3pdeKTe IKCTpaKThl U3 A. sativum L. v A.
schugnanicum Vved. geMOHCTPMPOBaNN BbICOKYIO MPOTUBOMUKPOL-

Allium against the Ps. aeruginosa reference strain. Bulb extracts
from four representatives of widespread species, such as A. sa-
tivum L., A. oschaninii O. Fedtsch., A. elatum Regel, and A. caro-
linianum DC.; and two endemic plants, such as A. schugnanicum
Vved. and A. pamiricum Wendelbo showed moderate activity
against this pathogen ranging between 10.00+0.21 and 11.210.25
mm (p>0.05), with the exception of A. schugnanicum Vved. with
slightly larger growth inhibition zone of 14.5+0.17 mm (p<0.001)

Bulb extracts obtained from five species, such as A. altai-
cum Pall., A. suworowii L., A. schoenoprasum L., A. hymenorhi-
zum Ledeb., and A. senescens L. did not show significant efficacy
against the reference strain, with the growth inhibition zone not
exceeding 8.4+0.22 mm.

Thus, for the first time, a study was performed on the an-
timicrobial activity against Ps. aeruginosae of the widespread
wild and endemic species of the genus Allium growing in Tajiki-
stan. The results obtained allow us to conclude that bulb extracts
of the studied species of the genus Allium are characterized by
the highest efficacy, while the endemic species A. schugnanicum
Vved. showed equally effective bactericidal action of the extracts
of all the parts of this plant (seeds, leaves and bulbs).

Antibacterial activity of extracts obtained from various
parts of widespread and endemic onion species against KI.
pneumoniae. In the last decade, different variants of Klebsiella
spp. proved to be the most crucial causative agent of nosocomi-
al infections in most hospitals; they are characterized by a wide
range of mechanisms of resistance to antimicrobial drugs, as
well as accelerated spread of multidrug-resistant strains. In this
regard, it is very important to search for natural sources of com-
pounds possessing an antimicrobial effect against this pathogenic
agent.

Our research has demonstrated that out of 15 representa-
tives of the genus Allium included in the work, only extracts of
11 plants showed varying degrees of antimicrobial activity against
the reference strain of KI. pneumoniae. However, unlike the ref-
erence strain of Ps. aeruginosa, this microorganism did not show
sensitivity to the extracts of A. schoenoprasum L., though it was
sensitive to the extracts from the above- and below-ground parts
of A. ramosum L., which was not observed in Ps. aeruginosa.

The data presented in Table 3 show that the antibacterial
activity of alcohol extracts obtained from seeds and bulbs of one
of the widespread species — A. sativum L., as well as from one
of the endemic species — A. schugnanicum Vved. (Fig. 4) against
the KI. pneumoniae reference strain was significantly higher than
of the extracts obtained from the same parts of the remaining
nine species. Diameter of the zone of inhibition around discs with
seeds extracts of both A. sativum L. and A. schugnanicum Vved.
was 13.4+0.37 mm each. Bulb extracts demonstrated comparable
activity of 14.3+0.26 mm each (p>0.05).

A. oschaninii O. Fedtsch. extracts showed moderate bac-
tericidal action on the KI. pneumoniae reference strain with the
bulb extract demonstrating significantly higher antimicrobial ac-
tivity than extracts from other parts of this plant. The diameter
of the growth inhibition zone around the disc containing the bulb
extract was 13.440.22 mm, seeds extract — 13.4+0.22 mm, and
leaves extract —9.1£0.31 mm.

Seeds and leaf extracts from all the studied plants had a
weakly expressed antimicrobial effect against this reference
strain. The zone of growth inhibition around the discs with seeds
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Camopos C ¢ coasm. AnTMOaKTepmaibHast akTUBHOCTb Allium

BECTHMK ABUMILIEHHEI
Tom 23 * No 2 % 2021

Puc. 4 AHmubakmepuanbHas aKMUBHOCMb 3KCMPAKMA YKOBUUbI
A. schugnanicum VWved. omHocumensHo KI. pneumoniae

Fig. 4 Antibacterial activity of A. schugnanicum Vved. bulb extract
against KI. pneumonia

HYIO aKTMBHOCTb NO CPABHEHWIO C 3KCTpaKTamu w3 A. carolinianum
DC., A. ramosum L., A. suworowii Regel., A. hymenorhizum Ledeb.
n A. senescens L. (pa3max cTaTUCTUYECKOM 3HauMmocTu «p» — ot 0,03
10 0,000).

3pecb obpallaeT Ha cebsa BHMMAHME Pa3/NYHbLIN NPOTUBO-
MUKPOBHbIN 3QOEKT ABYX S3HAEMUYHBIX BUAOB. DKCTPAKTbI U3 BCEX
opraHos A. schugnanicum Vved. nposgnanu 6onee BbIpaXKeHHYO
3GPEKTUBHOCTD, YeM IKCTPAKTbI U3 CEMSAH M JIYKOBMLLbI APYrOro SHAe-
MMH4Horo Buaa — A. pamiricum Wendelbo.

Takum obpa3om, Bnepsble NPOBEAEHO UCCNef0BaHME NPOTUBO-
MMKPODOHOM aKTUBHOCTM LUMPOKO PACNPOCTPAHEHHbIX AMKOPACTYLLMX
M 3HAEeMUYHbIX BUAOB poga Allium B otHoweHun KI. pneumoniae.
MonyyeHHble HaMK pe3ynbTaTbl NO3BONAIOT PE3OMMPOBAThL, YTO He
BCE MCMO/b30BaHHble B paboTe BuAbl poga Allium obnapatoT aHTuH-
6aKTepuanbHbIM 3GPEKTOM OTHOCUTENIbHO 3TasIOHHOrO WTamma Kl.
pneumoniae. [laHHbIN NaToreH, NpPOABASET HaUbOMbLUYIO YyBCTBU-
TENIbHOCTb K 9KCTPAKTaM W3 JIYKOBULL, YEM K IKCTPaKTaM [pyrux op-
raHoB uccnegyembix 06bekToB. CpaBHUTENIBHO BbICOKMM aHTUbaKTe-
pyanbHbIM 3PpdEKTOM NPOTUB 3TaNoOHHOro Wwramma Kl pneumoniae
xapakTtepusytotcs A. sativum L. n A. schugnanicum Vived.

AHTUGaKTEpManbHas aKTMBHOCTb 3KCTPAKTOB, MONYYEHHbIX U3
Pa3NUYHbIX YacTell LUMPOKO PacnpPOCTPAHEHHDBIX U SHAEMUYHDBIX BU-
o8 nyKoBbIX K E. coli. Kuweuras nanouka (E. coli), Kak HopmanbHas
MUKpodIopa OpraHW3ma, U HeKoTopble eé CepoTUMbl, KaK MaToreH-
Hbl€ BapWaHTbl, UTPAEeT BaXKHYIO POb B GU3MOI0rMUYECKOM COCTOAHUM
yenoBeKa U npu natonoruu. Ucxoaa m3 atoro, HamMu BbINO U3yYeEHO
BO3MOXHOE BO3JENCTBME 3IKCTPAKTOB MCCAEAyeMbIX BMAOB poaa
Allium Ha 3TaNOHHbIN WTaMM AaHHOTO MUKPOOPraHW3ma.

B xoge vccnefoBaHMA yCTaHOBAEHO, YTO M3 15 BUAOB NYKOBBIX,
BK/IOYEHHDbIX B PaboTy, TONbKO 3KCTPAKTbI, NOMyYEHHble U3 7 pac-
TEHWUI, NPOABNAIOT PA3/IMYHYIO CTeNeHb aKTMBHOCTU B OTHOLUEHMMU
CTaHgapTHoro wramma E. coli. Mpn 3Tom, IKCTPaKTbl, NOAYYEeHHble 13
Pa3/IMYHbIX OPraHOB SHAEMMUYHbIX BUAOB, He 061afaloT NPOTUBOMMU-
KPOOHbIM 3DPEKTOM NPOTUB AAHHOTO 3TA/IOHHOTO WTaMMa (Taba. 4).

MpvMeyaTeNbHO, UTO TOIbKO IKCTPAKTLI U3 BCEX OPraHOB BMAA
A. oschaninii O. Fedtsch. npossnanu 6akTepuumaHbii 3GpeKT npoTs
ZaHHOrO MCNbITyemoro wramma (puc. 5). Mpu 3Tom 30Ha MHIMGKpO-
BaHWA BOKPYT AMCKOB, NPOMNMUTaHHbIX SKCTPAKTaMM CEMSAH U JIYKOBULL,
6blna NpMepHo oauHakosol — 14,3+0,45 u 14,7+0,15 mm cooTseT-
cTBeHHO (p>0,05).

HeckonbKo HU3KasA aKTUBHOCTb Oblna BbiiBAEHA Y IKCTPaKTa, No-
nyveHHoro u3 anctbes — 10,910,28 mm. B T0 e Bpems, AaHHble NOKa-
3aTenun CTaTUCTUYECKM 3HaYMMO NPEBOCXOAUIN NPOTUBOMUKPODOHYIO
aKTMBHOCTb OCTa/lbHbIX PACTEHWM, MOKa3aHHbIX B BblENPUBEAEH-
HOM Tabauue (pasmax cTaTUCTMYECKOM 3HaUMmocCTK «p» — ot 0,03 go
0,000).

Takum 06pasom, BriepBble NPOBEAEHO UCCNEf0BAHME NPOTUBO-
MMUKPODOHOM aKTUBHOCTH LUMPOKO PACNPOCTPAHEHHbIX AMKOPACTYLLMX
1 3HAEMUYHbBIX BUAOB poaa Allium B oTHoweHuw E. coli. YcTaHoBNEHO,

extracts of most plants did not exceed 8.3+0.15 mm, with the ex-
ception of A. ramosum L. (9.1£0.31 mm), which was insignificant-
ly different from other species (p>0.05).

A relatively high activity against KI. pneumoniae was demon-
strated by the bulb extracts. Extracts from A. sativum L. and A.
schugnanicum Vved. demonstrated equally high antimicrobial
activity compared to extracts from A. carolinianum DC., A. ra-
mosum L., A. suworowii Regel., A. hymenorhizum Ledeb., and A.
senescens L. (for all compared pairs, statistical significance was
found from 0.000 to 0.03).

Different antimicrobial effect of the two endemic species
stands out. Extracts from all parts of A. schugnanicum Vved.
showed more pronounced effect than the seeds and bulb ex-
tracts of another endemic species — A. pamiricum Wendelbo.

Thus, for the first time, the study of the antimicrobial ac-
tivity of widespread wild and endemic species of the genus Al-
lium against KI. pneumonine was undertaken. Our results allow
us to summarize that not all species of the genus Allium used in
this work have an antibacterial effect against the KI. pneumoni-
ae reference strain. This pathogen shows the highest sensitivity
to the bulb extracts compared to the other parts of the plant. A.
sativum L. and A. schugnanicum Vved. showed a relatively high
antibacterial effect against the reference KI. pneumoniae strain.

Antibacterial activity of extracts obtained from various
parts of widespread and endemic species of onions against E.
coli. E. coli as a normal microflora of the body, and some of its
serotypes as pathogenic variants play an important role in the
physiological condition of a person and in pathology. Based on
this statement, we studied the possible effect of extracts of the
studied species of the genus Allium against the reference strain of
this microorganism.

In the course of the study, it was found that out of 15 onion
species included in the work, extracts obtained from only 7 plants
exhibited varying degrees of activity against the standard strain of
E. coli. At the same time, extracts obtained from various parts of
endemic species did not have an antimicrobial effect against this
reference strain (Table 4).

It can be highlighted that only extracts from all parts of the
species A. oschaninii O. Fedtsch. possessed a bactericidal effect
against this test strain (Fig. 5). At the same time, the zone of inhi-
bition around the discs impregnated with seeds and bulb extracts
was almost similar constituting 14.3+0.45 and 14.7+0.15 mm re-
spectively (p>0.05).

Quite low activity of 10.910.28 mm was found in the leaf
extract. At the same time, these indicators significantly exceeded
the antimicrobial activity of other plants shown in the aforesaid
table (for all compared pairs, statistical significance was found
from 0.000 to 0.03).
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Table 4 Antibacterial activity of different species of the genus Allium against the E. coli reference strain

A. ramosum A. altaic A. oschan A. shoen A. hymer A. obliq A. sativum P,
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
Seeds 7.4+0.16 7.1+0.1 14.3+0.45 7.1+0.1 7.1+0.1 7.0+£0.00 7.1+0.1 =0.000
Cem. p,>0.05 p,>0.05 p,>0.05 p,>0.05 p,>0.05 p,>0.05 df=6;
p,=0.002 p,>0.05 p,>0.05 p,>0.05 p,>0.05 H=46.53
p,=0.002 p,=0.002 p,=0.000 p,=0.002
p,>0.05 p,>0.05 p,>0.05
p,>0.05 p,>0.05
p>0.05
Leaves 7.240.13 7.1+0.1 10.940.28 7.1£0.1 7.100.1 7.0£0.00 7.00.00 =0.000
Jlnct p,>0.05 p,=0.011 p,>0.05 p,>0.05 p,>0.05 p,>0.05 df=6;
p,=0.003 p,>0.05 p,>0.05 p,>0.05 p,>0.05 H=50.49
p,=0.003 p,=0.003 p,=0.001 p,=0.001
p,>0.05 p,>0.05 p,>0.05
p.>0.05 p.>0.05
p,>0.05
Bulb 7.9+0.23 10.740.26 14.7+0.15 7.3+0.15 7.5+0.17 7.2+0.13 7.5+0.17 =0.000
Nyk. p,>0.05 p,=0.010 p,>0.05 p,>0.05 p,>0.05 p,>0.05 df=6;
p,>0.05 p,=0.004 p,=0.031 p,=0.001 p,=0.031 H=50.74
p,=0.000 p,=0.000 p,=0.000 p,=0.000
p,>0.05 p,>0.05 p,>0.05
p,>0.05 p,>0.05
p,>0.05
p >0.05 =0.000 =0.000 >0.05 =0.041 >0.05 =0.015
X=5.43 X=18.75 X°=16.0 X=2.0 X’=6.4 X=4.0 X=8.4

NpumeyaHus: p — CTaTUCTUYECKAs 3HAYMMOCTb Pa3NNYMiA NOKa3aTeNel MEXAY 3NEMEHTaMM KaXLO0ro PacTeHWs (CemMeHa, MCTbA U IYKOBULA) NO Kputeputo PpuamaHa;
P, — CTaTUCTNYECKaA 3HAYMMOCTb Pa3/numii NoKasaTenen Mexay Bcemu pacTenmamm no H-kputepuio Kpyckana-Yonnuca; p,-p, — CTaTUCTUHECKaA 3HAYMMOCTb Pasnnyni
nokasartenei, NpoBeEHHAA nonapHo no U-kputepuio MaHHaA-YWUTHU; 3HaueHus oT 1 40 6 yKa3biBatoT, CO 3HAYEHMEM KaKoM NpeablayLLeit sueiku NpoBoguanch cpas-

HeHuA

Notes: p — statistical significance of the differences in indicators between the parts of each plant (seeds, leaves and bulb) according to Friedman’s criterion; p - statistical
significance of differences in indicators between all plants according to the Kruskal-Wallis H-test; p,-p, — statistical significance of differences in indicators, carried out in
pairs according to the Mann-Whitney U-test; values from 1 to 6 indicate with the value of which preceding cell the comparisons were made

YTO M3 YWCNa BKAKOYEHHBIX B uccneposaHue 15 supos poga Allium,
TO/IbKO 3KCTPaKTbl 7 PacTeHUiA NPOABAAOT aHTUBAKTEPUA/bHYIO aK-
TUBHOCTb MPOTWB 3TaJIOHHOTO WTamma E. coli. IKCTPaKTbI, nonyyeH-
Hble U3 Haf- M NOA3EMHbIX YacTeil bonblIMHCTBA BUAOB, 0bnadatoT
MWUHUMAIbHBIM NPOTUBOMMUKPOBHBIM 3P dEKTOM. BbICOKMM MHTMOU-
pytowmm 3ddEKTOM XapaKTepU3YHTCA 3KCTPaKTbl, NONYYEHHblE W3
Bcex opraHoB A. oschaninii O. Fedtsch.

[laBHO W3BECTHO, 4TO NIyKOBbIE pacTeHWA 06nafaloT MHOXKe-
CTBOM Nle4ebHbIX 3OGEKTOB, TaKMUX KaK CHUMKEHWE YPOBHS XONecTepu-
Ha B KPOBM, aHTUOKCMAAHTHAA aKTUBHOCTb, MPOTUBOBOCMA/IUTE IbHbIE
W NpPOTUBOPAKOBble cBOMCTBA [20]. OHM 3dPeKTUBHBI NpK NPOCTyae,
6onesHax cepaua, Anabete, ocTeonopose, Kallie U MHOTUX ApYrnx
3aboneBaHusAx [21, 22]. JlyKoBble PacTEHWA ABAAIOTCA HAUAYULWMMM
MPUPOAHBIMM UCTOYHMKAMKU COEAMHEHUN, 06nafatolWmx CUNbHBIM
aHTMbaKTepUanbHbIM, GYHMIMLUAHBIM, QHTUTE/IBMUHTHBIM U MPOTUBO-
BUPYCHbIM 3dpdekTamu [23-25]. Kpome TOro, MHOTME M3 HUX ABNAKOTCA
BaXKHbIM MCTOYHWUKOM MUTATENbHBIX MUKPO3/IEMEHTOB — MUHEPAOoB
W BUTAaMUHOB [26, 27].

Ha cerogHs, Hanbosee XopoLLo 1 BCECTOPOHHE U3y4YeHa NpoTH-
BOMMKPOOHAsA aKTMBHOCTb YECHOKA, JyKa PenyaToro v Apyrux Kysb-
TUBUPYEMBbIX BUAOB poga Allium, 4To 0bycnoBneHO HasMunem cepo-
cofepalumx coegmnHeHunin [28, 29]. MokasaHo, YTO aHTMBMOTUYECKaA
aKTMBHOCTb 1 Mr aNinLMHa, KOTopbI NpeactasaseT cobon (+)-s-me-
™MA-L-upnctenHeynbdoKkema, npupasHusaetca K 15 ME neHuupunnmnHa
[30].

B TO ke Bpems, [0 CUX MOP HET NOMHOLEHHON MHbOPMALIMK O
buTOXMMUMYECKOW M BUONOTMYECKOW aKTUBHOCTU AMKOPACTYLLMX Sly-
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Thus, the study of the antimicrobial activity of widespread
wild and endemic species of the genus Allium against E. coli
was carried out for the first time. It was established that out of
15 species of the genus Allium included in the study, extracts of
only 7 plants exhibited antibacterial activity against the reference
strain of E. coli. Extracts obtained from above- and below-ground
parts of most species had a minimal antimicrobial effect. Extracts
obtained from all parts of A. oschaninii O. Fedtsch. were charac-
terized by a high inhibitory effect.

Puc. 5 AHmubakmepuasnbHas aKMuUBHOCMb SKCMPAKmMa /yKosuys! A.
oschaninii O. Fedtsch. omHocumensHo E. coli

Fig. 5 Antibacterial activity of A. oschaninii O. Fedtsch. bulb extract
against E. coli
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KOB, Npoum3pacTaroLLmnx B Pecnybnuke TagKUKUCTaH. B yacTHOCTH, HeT
HUKaKOM MHPOPMALLMM O HEKOTOPbIX SHAEMUYHBIX BUAAX STOW rpynnbl
pacTeHui.

B 370V CBA3M, Nepes Hamu bbina NOCTaBeHa LeNb U3YYuTb aH-
TMbaKTepPUanbHbIN 3PHEKT IKCTPAKTOB HEKOTOPLIX LIMPOKO pacnpo-
CTPaHEHHBIX AVKOPACTYLUMX U SHAEMUYHbIX BUAOB, MPOU3PACTAOLLMX
B Pa3/IMYHBIX MPUPOAHO-KAMMATUYECKUX PErMOHaxX Hallel CTpaHbl.
Ocobblii MHTepec ANa Hac NPeACTaBAAM SHAEMUYHbIE PacTeHus A.
pamiricium Wendelbo u A. schugnanicum Vved., TaK Kak B Hay4yHOM
nuTepaType AaHHble, NOCBALLEHHbIE MX BO3MOMXKHOM MPOTUBOMUKPOG-
HOW aKTMBHOCTW, OTCYTCTBYIOT.

Mo AaHHBIM HAy4YHOW NWUTEPATYPbl SKCTPAKTbl, MOYYEHHbIE
M3 pasHbIX OPraHOB NIYKOBbIX PACTEHWI, MOFYT AEeMOHCTPMPOBaTh
Pa3/IMYHYI0 NPOTMBOMMKPODOHYIO aKTMBHOCTL [31-34]. MonyyeHHble
HaMK pe3ynbTaTbl BO MHOTUX C/y4asxX COBMAJAAOT C TAaKOBbIMM [aH-
HbIMW. TaK, U3y4yeHWe NPOTUBOMMKPOOHOW aKTMBHOCTM CMMPTOBbIX
3KCTPAKTOB NOKA3as10, YTO BbIXKMMKM, NONYUYEHHbIE U3 CEMSAH, NNCTbEB
1 NIYKOBWL, BCEX BK/IKOYEHHBIX B UCCNEea0BaHWe pacTeHuii (13 wupoko
PacnpPOCTPAHEHHBIX M 2 3HAEMUYHbIX BUAO0B poaa Allium) nemoHcTpu-
PYHOT NPOTUBOCTAaDUNOKOKKOBbIN 3PDEKT PassIMUHON CTENEHM aKTUB-
HOCTW.

CpaBHUTE/NIbHAA OLEHKa MPOTMBOCTAPUNOKOKKOBOrO 3pdek-
Ta CEMAH UCCNeAyeMbIX PAacTeHUI MOKas3ana, YTo TOMbKO 3KCTPAKTbl
13 cemsH YeTblpéx Bnaos (A. carolinianum DC., A. elatum Regel, A.
suworowii Regel, A. hymenorhizum Ledeb.) aeMoHCTpUpYIOT NpoTHBO-
CTapUNOKOKKOBbIN IPDEKT CpegHen cTeneHn aKTUBHOCTU. IKCTPAKTbI
60NbLUMHCTBA LIMPOKO PAcNpPOCTPAHEHHBIX BUAOB NPOABAAAN HU3KMIA
YypOBeHb aKTMBHOCTU. He OfMHAKOBbIM MPOTUBOCTAPUIOKOKKOBbBIM
3GPEeKTOM XapaKTepu3oBaiNCb M IKCTPAKTbl CEMAH SHAEMMUYHbIX
BMAO0B. B yacTHOCTH, 3KCTPaKT U3 A. pamiricum Wendelbo npossnsan
NPOTUBOMUKPODOHYIO aKTUBHOCTb CPEAHETO YPOBHS, TOMAA KaK Y IKC-
TpakTa U3 cemsaH A. schugnanicum Vved. faHHbI NOKasaTesb Obin
04eHb HU3KM.

[0 MHEHWIO HEKOTOpPbIX MccnedoBaTenei, NPOTUBOMUKPOD-
Has aKTUBHOCTb KCTPAKTOB U3 INCTbEB JIYKOBbIX PAacTeHUI Bbipaxe-
Ha cnabee No CPaBHEHWIO C MaTepUanamm 13 CeMAH U 3HAUUTENbHO
HUIKE, YEM Y IKCTPAKTOB, MOYYEHHBIX U3 lyKoBUL, [35]. B Hawem cay-
Yyae, M3 YUCNA LMPOKO PACNPOCTPAHEHHBIX BUAOB TONbKO NCTbA A.
elatum Regel nokasann HECKONbKO 3aMeTHbIN NPOTUBOCTadUNOKOK-
KoBbIN 3¢ deKT. OgHAKO 30Ha UHIMOMPOBAHMA He NpeBbIWwana 8,6 Mm.

Obpalaet Ha ceba BHUMaHWE CMOCOBHOCTb IKCTPAKTOB /in-
CTbEB 3HAEMMWYHbIX BWMAOB MOAABAATb POCT LITaMMa 30/10TUCTOTO
cTadmnokokka. Ecnm aketpakT Buga A. schugnanicum Vived. nokasan
HeCKoNbKo 60/blyi0 aKTMBHOCTb, To A A. pamiricum Wendelbo
3TOT NOKa3aTe/lb HAXO4M/ICA HA CAMOM HU3KOM YpoBHe — 7,1 mm, 4To,
No-BUAMMOMY, OOBACHAETCA HUKUM COLLEPKAHUEM aNNNLMHA B 3TOM
4acTW SaHHbIX pacTeHui [36].

Konnuectso nykosuu, poaa Allium, Kotopble AeMOHCTPMPOBa-
2 BbICOKMI NMPOTUBOCTadUIOKOKKOBbIN 3DEKT, BbIN0 3HAUUTENBHO
6onblle, U MX IKCTPAKTbl MOKa3anu CPAaBHWUTENbHO BbICOKYHO aKTMB-
HOCTb, YEM IKCTPAKTbI U3 CEMAH U IUCTbeB. [puBnekaeT Ha ceba BHU-
MaHuWe BaKTePULMAHOCTb IKCTPAKTa NyKoBULbI BUAA A. oschaninii O.
Fedtsch., uTo B HEKOTOPbIX CAy4Yasx B 2,5 pasa NPeBOCXOAMNO aHaN0-
TMYHble NMoKasaTenu Apyrux Buaos poaa Allium. Beicokue nokasare-
NI NPOTUBOCTAaPUNOKOKKOBOW aKTMBHOCTM NMPOABAANM NYKOBULbI A.
altaicum Pall. n A. sativum L. 3aecb Halwu AaHHble COBMAAAOT C pe-
3y/NbTaTaMu Apyrux uccnegosateneit [37], KoTopble TakKe coobLiatoT
06 3DPEKTUBHOCTM 3TUX PACTEHMI NPOTMB LITAMMOB S. aureus pas-
JINYHOTO NPOUCXOXKAEHMA.

AHTUOMOTMKM, KOTOpble MOXKHO WCMO/Nb30BaTb A JIeYeHus
MHdEKLMIA, BbI3BAHHbIX Ps. aeruginosa, He Bcerfa NOKasblBaloT f0-

It has long been known that onions have numerous medic-
inal effects, such as decrease of blood cholesterol levels, antiox-
idant activity, anti-inflammatory and anti-cancer properties [20].
They are effective for colds, heart disease, diabetes, osteoporosis,
cough, and many other diseases [21, 22]. Onions are the best nat-
ural sources of compounds with strong antibacterial, fungicidal,
anthelmintic and antiviral effects [23-25]. In addition, many of
them are an important source of micronutrients: minerals and
vitamins [26, 27].

To date, the best and most comprehensively studied is anti-
microbial activity of garlic, onion and other cultivated species of
the genus Allium, which is due to the presence of sulfur-contain-
ing compounds [28, 29]. It has been shown that the antibiotic ac-
tivity of 1 mg of allicin, which is an S-methyl-L-cysteine sulfoxide,
is equal to 15 IU of penicillin [30].

At the same time, there is still no complete information on
the phytochemical and biological activity of wild onions growing
in the Republic of Tajikistan. In particular, there is no information
about some of the endemic species of this plant group.

In this regard, our goal was to study the antibacterial ef-
fect of extracts of some widespread wild and endemic species
growing in various natural and climatic regions of the country.
The endemic plants A. pamiricium Wendelbo and A. schugnan-
icum Vved. were of particular interest to us, since there are no
data on their possible antimicrobial activity in the scientific lit-
erature.

According to the scientific literature, extracts obtained from
different parts of onions may have different antimicrobial activity
[31-34]. Our results in many cases coincide with these data. Thus,
the study of the antimicrobial activity of alcohol extracts showed
that refuse of seeds, leaves and bulbs of all plants included in the
study (13 widespread and 2 endemic species of the genus Allium)
exhibited an anti-staphylococcal effect of varying degrees.

A comparative assessment of the anti-staphylococcal effect
of the seeds of the studied plants showed that only extracts from
the seeds of four species (A. carolinianum DC., A. elatum Regel,
A. suworowii Regel, A. hymenorhizum Ledeb.) demonstrate an an-
ti-staphylococcal effect of moderate activity. Extracts from most
of the widespread species showed low levels of activity. Seeds ex-
tracts of various endemic species were also characterized by dif-
ferent anti-staphylococcal effect. In particular, the extract from A.
pamiricum Wendelbo exhibited moderate antimicrobial activity,
while the effect of seeds extract of A. schugnanicum Vved. was
very low.

According to some researchers, the antimicrobial activity of
leaf extracts of onions is less pronounced in comparison with seeds
extracts and is significantly lower than the bulb extracts [35]. In our
case, among the widespread species, only the leaves of A. elatum
Regel showed a somewhat noticeable anti-staphylococcal effect.
However, the zone of inhibition did not exceed 8.6 mm.

Noteworthy is the ability of leaf extracts of endemic plants
to suppress the growth of S. aureus strain. The extract of A.
schugnanicum Vved. showed a slightly higher activity then of A.
pamiricum Wendelbo which demonstrated the lowest level ac-
tivity (7.1 mm), which, apparently, may be explained by the low
content of allicin in this part of the plants [36].

The number of bulbs of the genus Allium, which showed
a strong anti-staphylococcal effect, was significantly higher, and
their extracts showed a relatively higher activity than the seeds
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CTaTOYHbIN TepaneBTMYeckuit apdekT [37, 39], uto TpebyeT oT uccne-
[loBaTeNeil PacmMpuTb MOUCK MPUPOAHLIX UCTOYHMKOB NpenapaToB
NPOTUB AAHHOTO NaToreHa.

MpoBeAEHHbIE HAMM MCCNELOBAHMA MOKAa3aiu, YTO He Bce
BK/IIOYEHHbIE B PabOoTy pacTeHUs NPOABAAIOT NPOTUBOMUKPOOHYIO
aKTUBHOCTb B OTHOLUEHMWM 3TaIOHHOTO WTamma Ps. aureginosa.
3TMM CBOMCTBOM 06/1aann 3KCTPaKTbl 11 WMPOKO pacnpocTpa-
HEHHbIX AMKOPACTYLLUX IYKOB U 2 SHAEMUYHBIX BUAA poaa Allium.
Mpu cpaBHeHUM 3OPEKTUBHOCTU CEMAH PACTEHMM BbIABNEHO,
YTO 3KCTPaKTbl, NoNyYeHHble U3 A. elatum Regel, A. oschaninii O.
Fedtsch., A. carolinianum DC. n A. sativum L., obnagatot cpesHen
cTeneHblo 6aKTEPULMAHOCTM NPOTUB CUHETHOWHOW Nanoyku. Tak-
e HEBbICOKMM UHIMBMPYLLMM CBOMCTBOM XapaKTepHU30BaanUCh Cce-
MeHa 3HAEMUYHbIX BUAoB — A. schugnanicum Vived. n A. pamiricum
Wendelbo.

Mo YPOBHIO YyBCTBUTENIbHOCTU K SKCTPAKTaM M3 INCTEB 3TA/IOH-
HbIl LWTaMM CMHErHOMHOM NaNoYKM BbIPaKEHHO OTMYANCA OT 30/10-
TUCTOrO CTadMIOKOKKA. EC/IM 4Nns nocnesHero AMameTp 30HbI UHTMOK-
POBaHWA He Npesbiwan 8,6 MM, TO Y LUITAMMOB CUHETHOMHOM NaNouKK
[aHHbIN NoKasaTenb 6bi Bbiwe 9,2 MM, NPUYEM A8 SHAEMUYHOTO
Buaa A. schugnanicum Vved. Haxogunca Ha yposHe 11,1 mm.

CnepyeT OTMETUTb, YTO 3KCTPAKTbI, MOMYYEHHbIE W3 NYKOBML,
MCCAeLyembIX PacTeHWM, MoKasanu OTHOCWUTENbHO BbICOKYH aKTUB-
HOCTb NMPOTMB TECTUPYEMOrO MMUKPOOPraHW3Ma MO CPaBHEHUIO C IKC-
TPaKTaMM U3 UX CEMAH U nCcTbeB. O6 KX CPpaBHUTENbHOW aKTUBHOCTM
MOYXHO CYZIMTb MO AMAMETPY 30H NOAABAEHUA POCTA AAHHOTO naTore-
Ha (#0 11,2 mm) aKcTpakTamm nykoswu, A. sativum L., A. oschaninii O.
Fedtsch., A. elatum Regel, A. carolinianum DC. Mony4yeHHble B pe3ynb-
TaTe NPOBEeAEHHbIX UCCNEA0BAHUI AaHHbIE MOKa3asu, YTO SKCTPaKT
Nnykosumubl A. schugnanicum Vved. obnagaet Hambonbliel NPoTUBO-
MUKPOBHOI akTUBHOCTbIO (14,5 MM) B OTHOLIEHUM CUHETHOMHOM Na-
NNOYKM, YEM IKCTPAKT U3 JIYKOBULLbI APYTOr0 SHAEMUYHOTO BMAQ — A.
pamiricum Wendelbo 1 Bcex ocTanbHbIX MCCNeayeMbiX BUAOB PoAa
—14,5£0,17 mm.

HeogHO3HauYHble pe3ynbTaTbl NOMYYEeHbl NPU OLEHKE aHTUOAK-
TepuanbHOM akTMBHOCTU A. sativum L. B OTHOLIEHUM OAHHOMO TecT
WTaMMa. 34€eCb HalKW pe3ynbTaTbl COBMNAZAMOT C AaHHbIMKM Karuppiah
P, Rajaram S (2012), KoTopble COOBLIAOT O BbICOKOIN 3PHEKTUBHOCTU
A. sativum L. npotMB gaHHOro mukpoopraHuama [40]. OgHaKko OHu
OTMEYaloT, YTO YPOBEHb HaKTEPULMAHOCTM SKCTPAKTa U3 YECHOKA B3a-
MMOCBA3aH C KOHLEHTPaLMeN pasiiHbIX XMMUYECKMX KOMMOHEHTOB
B 9KCTPAKTE, BHECEHHOM B JIYHKY K MUTaTeNbHOW cpefe C TeCTOBbIM
wrammom. Mo AaHHbIM ApYrUx UccieaosaTesnei NpoTMBOMUKPODBHas
aKTUBHOCTb A. sativum L., Kak NPOT1B LaHHOTO MUKPOOPraHM3Ma, TaKk
B OTHOLLEHWUM pYruX NaToreHoB, 3aBUCKT OT crocoba 1 KauyecTsa no-
JIy4eHuA IKCTpaKTa [41].

KuleyHasa nanoyka, Kak NpeacTaBUTE/lb HOPMasbHOW MU-
Kpodaopbl KULWEYHUKA, UTPAET BaXKHYO poNb B GU3MONOTMYECKOM
COCTOSHUM OpraHM3ma YyenoBeka. OHa UrpaeT MycKoByo Posib B Me-
XaHu3me GOPMUPOBAHMA UMMYHUTETA U CrieuudUIECcKMX 3aLLUTHBIX
peaKLMi B NOCTHAaTabHOM Pa3BMTUM, Y4aCTBYET B CMHTE3E Pa3/iny-
HbIX BUTAMUHOB, HEOOXOANMBIX ANA MONHOLEHHOTO GYHKLMOHMPO-
BaHMA MakpoopraHusma [42, 43]. Kak M3BEeCTHO, KayecTBeHHOoe U
KO/IMYECTBEHHOE M3MEHEHWE HOPMAJIbHOW MUKPO(IOPbI OpraHus-
Ma, MPUBOAUT K AMCHAKTEPMO3Y, YTO CONPOBOXKAAETCA HAapyLUEHUEM
du3nonornyeckmnx NPoLLEeccoB B opraHname yenoseka [44]. OgHUM
13 GaKTOPOB BO3HUKHOBEHMA LAHHOM NaTO/NOTMM B OpraHU3me Ye-
NOBeKa ABAAETCA aHTMBMOTMKOTepanuaA. K coxaneHuto, mHorue
aHTMOaKTepUanbHble npenapatbl NPU UX UCMONb30BaHUM C LeNbio
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and leaf extracts. Attention is drawn to the bactericidal activity of
the bulb extract of the A. oschaninii O. Fedtsch., which in some
cases exceeded the analogous indicators of other species of the
genus Allium by 2.5 times. Bulbs of A. altaicum Pall. and A. sa-
tivum L. showed high anti-staphylococcal activity. Here, our data
coincide with the results of other researchers [37], who also re-
port on the effectiveness of these plants against S. aureus strains
of various origins.

Antibiotics that can be used to treat Ps. aeruginosa infection
do not always show a sufficient therapeutic effect [38, 39], which
requires to expand the search for natural sources of drugs against
this pathogen.

Our studies have shown that not all plants involved in the
work exhibit antimicrobial activity against the Ps. aureginosa ref-
erence strain. This feature was demonstrated by extracts of 11
widespread wild-growing onions and 2 endemic species of the
genus Allium. When comparing the efficiency of plant seeds, it
was revealed that the extracts obtained from A. elatum Regel,
A. oschaninii O. Fedtsch., A. carolinianum DC., and A. sativum L.,
have a moderate degree of bactericidal action against Ps. aerugi-
nosa. The seeds of endemic species A. schugnanicum Vved. and
A. pamiricum Wendelbo were also characterized by a low inhibi-
tory activity.

The Ps. aeruginosa reference strain markedly differed from
S. aureus in terms of sensitivity to leaf extracts. If for the latter
the diameter of the zone of inhibition did not exceed 8.6 mm, for
Ps. aeruginosa strains this indicator was higher than 9.2 mm, and
for the endemic species A. schugnanicum Vved. it was at the level
of 11.1 mm.

It should be noted that the extracts obtained from the bulbs
of the studied plants showed a relatively high activity against the
tested microorganisms in comparison with the extracts from their
seeds and leaves. Their comparative activity can be assessed by
the diameter of zones of growth inhibition of this pathogen (up
to 11.2 mm) by the bulb extracts of A. sativum L., A. oschaninii O.
Fedtsch., A. elatum Regel, and A. carolinianum DC. The data ob-
tained as a result of the conducted research showed that the bulb
extract of A. schugnanicum Vved. Possessed higher antimicrobial
activity (14.5 mm) against Ps. aeruginosa than the bulb extract of
another endemic species, such as A. pamiricum Wendelbo, and
all other studied species of this genus (14.5+0.17 mm).

Ambiguous results were obtained when assessing the an-
tibacterial activity of A. sativum L. against this test strain. Here,
our results coincide with the data of Karuppiah P and Rajaram S
(2012), which noticed the high efficiency of A. sativum L. against
this microorganism [40]. However, they state that the level of
bactericidal activity of garlic extract correlates with the concen-
tration of various chemical components in the extract added to
the well in the nutrient medium with the test strain. According to
other researchers, the antimicrobial activity of A. sativum L., both
against this microorganism and against other pathogens, depends
on the method of production and quality of the extract [41].

E. coli, as a representative of the normal intestinal microflo-
ra, plays an important role in the physiological condition of the
human body. It acts as a trigger for the mechanisms of immunity
formation and specific defense reactions during postnatal devel-
opment, and participates in the synthesis of various vitamins nec-
essary for the full-fledged functioning of the macroorganism [42,
43]. In is known that qualitative and quantitative changes in the
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Tepanuu NaToNormm MHGEKLMOHHON NPUPOAbI AENCTBYIOT HE TONIbKO
Ha 3TMONOTUYECKME AreHTbl, HO MPOSABASAIOT NOBbIWEHHbIV BakTepy-
LMAHBIN 93GPEKT NPOTUB KMLWIEYHOMN Nanoykm [45, 46].

B 310l cBA3M, UccnepoBaTeNIM HeobxoanMmo paspaboTaTb aH-
TnbaKTepuanbHble Npenapatbl, 061agakoLmMe MUHUMaNbHLIM baKTe-
PULMAHBIM BO3AENCTBUEM Ha HOPMATbHYHO MUKPObIOPY OpraHn3ma,
BK/ItOYAA KULLEYHYIO NMasIOYKY.

Pesy/nbTaThl Hallero MccnefoBaHWA MOKasasu, YTo U3 yucna
BK/IIOYEHHDBIX B paboty BuaoBs poaa Allium TONbKO 3KCTPaKTbl, NONy-
YEHHble 13 7 pacTeHUI, LEMOHCTPUPYIOT NPOTUBOMMKPOOHLIN addeKT
NPOTUB LAHHOTO 3TA/IOHHOTO LWTaMMa. NPy 3TOM, BbICOKOI CTENEHbIO
6aKTEPULUMAHOCTM 06N1aZlanu TONBKO SKCTPAKTbI U3 CEMSH W IYKOBW-
upl A. oschaninii O. Fedtsch. JKcTpaKTbl U3 Apyrvx 6 BMAOB AEMOH-
CTPUPOBANM MUHMMA/IbHBIV aHTUBaKTEPUaNbHbIN 3GPEKT. IKCTPaKTbI
K€ ABYX 3HAEMWYHbIX BUJOB He AeUCTBOBaAM HA POCT TECTUPYEMOTO
LWTaMMa Ha NOBEPXHOCTU NUTATENbHOW CPeapl.

3AKNHOYEHUE

Takum 0bpasom, Briepsble NPOBELEHO MUCCe0BaHME aHTMDAK-
TepUanbHOW aKTMBHOCTM 13 LIMPOKO pacnpoCTpaHEHHbIX AMKOPaCTy-
WMX M 2 3HAEMUYHBIX BUAOB poda Allium, npouspacrtatolwmx B Tag-
MKUCTaHe. Pe3ynbTaTbl MCCNef0BaHMA NO3BONAIOT 3aKIOYUTb, YTO
3KCTPaKTbl UCCNEA0BaHHbIX PAcTEHMI 0613a4atloT PasHOM CTEMEeHbo
NPOTMBOMMKPOBHOrO AEeUCTBMA B OTHOLWEHWM 4 STANIOHHBIX LUTaMMOB
COLMANBHO M KNMHUYECKM 3HAYMMbIX MUKPOOPraHW3mOB: S. aureus,
Ps. aeruginosa, KI. pneumoniae v E. coli. Npn 3TomM MHOTVe BUAbI NYKO-
BbIX, BKNOYAA 2 SHAEMMUYHbLIX BUAQ, NPOABAAIOT MUHWMANbHOE Mpo-
TUBOMMKPOOHOE AeicTBUE HA OQHOTO M3 NpeacTaBuTenei Hopmanb-
HOM MUKPOGAOPBI KULWEYHMKA YEN0BEKA — KULLEYHYIO MAsIoYKy, YTO
No3BoNAET PEeKOMEHA0BaTb UX B KayecTBe MPUPOAHbIX UCTOYHMKOB
aHTMBaKTepHanbHbIX NPenapaTos.

normal microflora lead to dysbiosis, which is accompanied by a
impairment of physiological processes in the human body [44].
One of the factors in the development of this pathological condi-
tion in the human body is antibiotic therapy. Unfortunately, many
antibacterial drugs, when used for the treatment of infectious
diseases, affect not only etiological agents, but exhibit an exceed-
ing bactericidal effect against E. coli [45, 46].

In this regard, researchers need to develop antibacterial
drugs that have a minimal bactericidal effect on the normal mi-
croflora of the body, including E. coli.

The results of our study showed that among the species of
the genus Allium included in the work, only the extracts obtained
from seven plants demonstrated an antimicrobial effect against
this reference strain. At the same time, only seeds and bulb ex-
tracts of A. oschaninii O. Fedtsch. exhibited a high degree of bac-
tericidal action. Extracts from the other six species showed mini-
mal antibacterial effect. The extracts of the two endemic species
did not affect the growth of the tested strain on the surface of the
nutrient medium.

CONCLUSION

Thus, the study of the antibacterial activity of 13 wide-
spread wild and 2 endemic species of the genus Allium growing
in Tajikistan was carried out for the first time. The results of the
study allow us to conclude that the extracts of the studied plants
have varying degrees of antimicrobial activity against 4 reference
strains of socially and clinically significant microorganisms, such
as S. aureus, Ps. aeruginosa, KI. pneumoniae and E. coli. At the
same time, many onion species, including 2 endemic species, ex-
hibit a minimal antimicrobial effect against one of the represen-
tatives of the normal human intestinal microflora — E. coli, which
makes it possible to recommend them as natural sources of anti-
bacterial drugs.
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KoHdnuKT nHtepecos: otcytcrayet
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