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HanpaBﬂennoe BbIJICJICHUEC AKTHHOMHUIECTOB PECAKHUX POAOB U3 IMMOYBbI
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Selective Isolation of Rare Actinomycetes from Soil
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B npomuecce noucka npoayleHToB 0HOJOrHYECKH AKTUBHBIX COeMHEHHIl, a TAKXKE B IKOJIOTHYECKUX HCCIIeOBAHUAX PUMEHSAETCS
OoJibllIOE pa3HOOOpa3ue MeTOHOB CEJIEKTHBHOIO BbIIEJIEHHSI AKTHHOMHMIETOB. B 0030pe paccMoTpeHbl MeTOIbl BbleJeHUs

AKTUHOMUIIETOB PEAKUX POJA0OB U3 NMOYBbI.

Karoueevte caosa: axkmunomuyemot, pedxue podst, memoodsl, evidenenue.

Many diverse methods for selective isolation of actinomycetes are used in discovery of organisms producing biologically active sub-
stances, as well as in ecological studies. Methods for isolation of rare actinomycetes from soil are reviewed.

Key words: actinomycetes, rare genera, methods, isolation.

AXTUHOMMIIETE — OOIIMPHAsSI TpyMIla T'PaMIIo-
JIOKUTEJIbHBIX MULEIMAJIbHbIX OaKTepuid, MpuHaI-
Jexaiiasds K buaymy Actinobacteria, mopsaKy
Actinomycetales [1]. AKTHHOMUILIETBI SBJISIIOTCSI TIPO-
JIylLlEeHTaMUd OMOJIOTMYECKM aKTUBHBIX COCAWHEHU,
Cpely KOTOPBIX BbIAEJEHBI BEIIECTBa, 00yanamouime
aHTHUOAKTEpUAIbHBIM, AHTUIPUOKOBBIM, MPOTUBO-
OITyXOJIEBbIM IECTBUEM, U COEAMHEHMSI, TTOAABJISIO-
11IMe pa3BUTHE BO3OyIUTEeH mapa3uTapHbIX 3ab0J1e-
BaHuii. M3ydyeno Oosee 16000 aHTHOMOTHKOB
MHUKPOOHOTO IIPOMCXOXIEHMS, IPOoayLeHTaMu 00-
see 50% u3 HuX SBISIIOTCS aKTMHOMULIEThI. OKOJI0
74% aHTUOMOTUKOB aKTMHOMULIETHOIO MPOUCXOX-
JIeHWs BbIIEJIEHO U3 poja Strepfomyces, ocTajibHas
yacTb — M3 MpeacTaBUTEed peakux polaoB
(Micromonospora, Actinoplanes, Saccharopolyspora,
Streptoverticillium, Nocardia, Streptosporangium,
Actinomadura) [2].

PenxumMu puHSITO Ha3bIBaTh aKTHHOMMUIIETBI, HE
OTHOcs1IMecs K pony Streptomyces. I1o cpaBHEHUIO CO
CTPENTOMULIETAMU, KYJbTYPbl PEAKUX POJOB aKTUHO-
MMULIETOB TPYAHO BbIAESIOTCS U3 TPUPOIHBIX UCTOY-
HUKOB, CJIOXHBI B KyJIbTUBUPOBAHUY U XPAaHEHU U MIPU
OOBIYHBIX YCJIOBUSX. AKTUHOMULETHI PEAKUX POIOB
NPOAYLUPYIOT OOJIBILIOE KOJIUYECTBO PA3HOOOPA3HBIX,
YHUKJIbHBIX, MHOTJA OYE€Hb CJIOXHBIX COEAMHEHUI,
MOKa3bIBAIOIIMX BBICOKYIO aHTMOAKTEpUaIbHYIO aK-
TUBHOCTb U YaCTO HU3KOTOKCUYHBIX [2]. MeTaboauThb
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peIKMX aKTMHOMMIIETOB MMEIOT OYEHBb BasKHOE ITpaK-
TUYECKOE 3HAUYeHME UISI MEIUIIMHBI: aHTMOMOTUKU
LIMPOKOTO CIEeKTPa AEUCTBUS U3 FPYITIbl aMUHOTJIMKO-
3UI0B — I'€HTAMULIH, cu3oMuLIiH (Micromonospora) n
ToOpaMuLuH (Strepfoalloteichus); TpOTUBOTYOEPKYJIE3-
HBIII aHTUOMOTHK pr(aMUIIMH W3 TPYIIIILI aH3aMULIN -
HOB (Amycolatopsis); MOAMUUKINYECKHE TJIMKOIEITHU-
bl PUCTOMULIMH, BaHKOMULIUH (Amycolatopsis) n
TeUKOIJIaHUH (TeXoMULIMH) (Actinoplanes); Makpo-
JIMJHbIE AHTUOUOTUKU SPUTPOMUIINH
(Saccharopolyspora) v pozamuiiut ( Micromonospora);
IIPOTUBOOITYXOJIEBBI aHTUOMOTUK KapMHHOMMIIUMH
(Actinomadura) [3, 4]. Takue npuMeHsIEMbI€ B CEJlb-
CKOM XO3511ICTBE COeAMHEHMs, KaK 3UpalliH, nanda-
BallMH, CIIMHO3MH, TakKXe IMPOIYKTHI PEIKHUX POIOB
aKTUHOMMIIETOB [2].

IlpencraButen MOYTUM BCEX M3BECTHBIX POAOB
aKTUHOMMIETOB BbIJEJEHbI U3 TTOYBbI. 3HAHUE 3aKO-
HOMEpPHOCTE pacnpeneieHuss aKTUHOMUIIETOB B
MoYBaxX OYEHb BAXKHO /IS HAIPaBJIEHHOTO Bblaese-
HUSI OIIPENENEHHBIX TPyIN aKTUHOMUIETOB. Tak,
HuU3Kue 3HaueHuss pH JecHbIX MOA30JUCTBIX MOYB
CITOCOOCTBYIOT Pa3BUTHIO B HUX TIPEICTaBUTENEH pPO-
na Streptosporangium, Haubosee OJaronpusiTHbIMU
MECTOM OOUTAHUSIMU [JIs1 OJIMTOCHOPOBBIX aKTUHO-
MUILIETOB (Actinomadura, Saccharopolyspora,
Saccharomonospora, Microbispora, Thermomonospora)
B XBOMHBIX Jiecax 0Ka3aJruCh HUXKHUE CJIOW MOACTWI -
KM M BEpXHUI TOPU30HT MOYBEI, 00OTAIIEHHBIE pac-
TUTEJIbHBIMU OCTaTKaMM. B mouBax cTenHbIX OMOreo-
LIEHO30B JOMWHAHTaMMW, KpOME IpeAcTaBUTEEH
pona Streptomyces, SIBASIIOTCSI TIPEACTABUTEIN POJIOB

27



Micromonospora, Actinomadura, Nocardia, MeHblIIyIO

JIOJTI0  COCTaBJISIIOT ~ TIPEACTABUTENIM  POJIOB
Saccharopolyspora, Saccharomonospora, Streptospo-
rangium [5].

Jns BblaenaeHUs TpeAcTaBUTENe PeIKUX POIOB
U3 MECT UX €CTECTBEHHOI'0 OOMTaHUSI IITUPOKO MpUMe-
HSIIOTCSI METOJIbI CEJIEKTUBHOM MU30JISIIMU. DTU METO-
JIbl OCHOBAHbI Ha Pa3IMUMSIX B MTUTATEIbHBIX MTOTPEO-
HOCTSIX, (PU3MOJTOTMYECKUX CBOMCTBax, CHEKTpax
YYBCTBUTEIbHOCTU K aHTUOMOTUKAM U APYTUM WHTU-
OuTOpaM pocTa y pa3HbIX IPYIT MUKPOOPTaHU3MOB.

CeJIeKTUBHAS M30JISIIMSA C TOMOIILIO
AHTHOUOTHKOB

AHTHONOTUKM, H00aBJIeHHBIE B THUTATEIbHBIC
Ccpeabl JUIsT BBIACICHUSI aKTUHOMUIIETOB, MHTUOUPY-
IOT POCT COITYTCTBYIOIIMX I'PUOOB, HEMUIIEIUATBLHBIX
OakTepuil M OBICTPO PaCTyIIMX AaKTUHOMMILIETOB Hau-
Oosiee pacipocTpaHEHHOTO poja Streptomyces 1 TeM
CcaMbIM CO3/1at0T OJIArONPUSITHBIE YCIOBUS ISl pOCcTa
U BBIIEJICHUS MEIJICHHO PaCTYIIMX PEAKUX KYJIbTYP.
B kxauecTBe CeIeKTMBHBIX areHTOB IIMPOKO UCIOIb-
3YIOT aHTUOMOTUKHW: KAHAMULIMH, pU(aMIuLH, py-
OOMMIIMH, CTPENITOMULIMH, OPYHEOMUIIMH, HOBOOU-
OLIMH, HUCTaTUH U Ap. YCTaHOBJIEHO, UTO Pa3JINYHbIE
AHTUOMOTUKHU, UCIIOJIb3yEMbIE B KAU€CTBE CEJICKTHUB-
HBIX areHTOB, O0OECIIeYMBAIOT IPEUMYIIECTBEHHOE
BBIIEJICHUE OIPeNeIEHHBIX POJOB WIM I'PYIII POIOB
akTuHoMulieToB. Hammpumep, pyOoMuUlLIMH Haubosiee
OjaronmpusaTeH Ui BBIACJACHUS KyJIbTyp poja
Actinomadura, Ha cpenie CO CTPEITOMULIMHOM IIPE00-
JIaJaloT KyJIbTYpbl HOKapAMaJbHOIO TUIIa, HOBOOMO-
LIMH CIOCOOCTBYET MpPEeUMYIleCTBEHHOMY BblIesie-
HUIO MUKpOMOHOcIOp. ToOpaMuliMH, aHTUOMOTUK
TPYIIIbl AMUHOTJIMKO3UA0B, CIIOCOOCTBYET BBHIAETIC-
HUIO KYJbTYp ponoB Micromonospora, Amycolatopsis,
Streptosporangium, Saccharotrix [6].

J1st BeIAEICHUST PEAKUX POAOB aKTMHOMMUILIETOB
MMPUMEHSIIOT TaKXKe KOMOMHALIMK Pa3IMUHBIX TUIIOB
aHTUOMOTUKOB. Vcroib30BaHUE CMECU KaHAMMIIM-
Ha, Hop(ioKcallMHA ¥ HATUIMKCOBOU KHCJIOTHI MO3-
BOJIWJIO BbIAEIUTH Microtetraspora spp. [7] cmecn
¢dpamoMuiIHa, KaHAMUILMHA, HAJTUIMKCOBOM KMC-
JIOTBI ¥ TpUMeETONpuMa — Acinetospora spp. [8]; cme-
CU KaHAMMILIMHA, HO30MULIMHA, HAJIMAUKCOBOMN KUC-
JIOTBI U Tn3ouuMa — Actinomadura viridis [9].

IIpeaBapuTenbHOe M3ydeHHE YYBCTBUTEIBHOCTU
IITAMMOB Pa3JIMYHBIX POAOB AKTUHOMMUIIETOB K WH-
ruouTOpy pocTta (AHTMOMOTUKY) MO3BOJISIET OMpee-
JINTH C OOJBIION 10JIeil BEPOSITHOCTU, KaK1e TaKCO-
HOMMYECKHUE TPYIIIbI MOXHO  BBIACHITH C
MIPUMEHEHUEM TaHHOIO BEIlIeCTBA 1 B KAKMX KOHIICH-
TpalMsIX €ro HeoOXOAMMO HCIIONb30BaTh. Tak, Ha-
MIPUMED, MOCJIe CPAaBHUTEIBHOIO U3yYEeHUS YyBCTBU-
TEJIbHOCTU K PSITy aHTUOMOTUKOB KOJIJIEKIIMOHHBIX 1
CBEXKEBBIICJICHHBIX KYJIbTYp Pa3HbIX BUIOB, OTHOCS-
UXCcs K pony Actinomadura, ObLIO YCTAaHOBIEHO, YTO
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JIJIS1 HAITPaBJIEHHOTO BbIICJICHUS JIy4llle BCErO MOAX0-
JUT pyOOMUIIMH B KOHUEHTpauu 5 Mxr/mi [10].

IIpenBapuresibHasi 00padOTKAa MPUPOIHBIX
00pa3noB NOYBbI XUMHYECKUMH
BeleCTBAMHI

MeTtonbl peaBapuTesibHONW 00pabOTKU MPUPOI-
HBIX 00pa3IoB ITOYBHI XMMUYECKMMH BEIICCTBAMM
IIPOKO TIPUMEHSIOTCS BO BCEM MHUPE U SIBIISIIOTCS
3G GEKTUBHBIMU TSI CEJICKTUBHOMN M3OJISIIUNA aKTH -
HOMMUIIETOB.

CIIopsl CTPENITOMUIICTOB M BeT€TaTUBHBIC KIIET-
KU mpeacTaButeneit ponoB Bacillus w Pseudomonas
roru6aroT 1pu aeiicteuu dexona (1,5%), rmoxkoHa-
ta xioprekcuauHa (0,01%) u xnopuna GeH3eTOHMS
(0,01%) B Teuenue 30 mun npu 30°C. B To ke BpeMst
CIIOPBI KYJBTYP poloB Micromonospora,
Microbispora, Streptosporangium, Microtetraspora yc-
TOMYMBHI K JaHHBIM BeIlleCTBaM. B cBsI3M ¢ 3TUM [UTS
CEJICKTUBHOTO BBIACICHUS BHIIIETIEPEUNCICHHBIX
pPONOB MpeaiokeHa MperoopadoTKa MOYBEHHBIX CYyC-
MeH3uil (heHOoJIOM, TJIIOKOHATOM XJOPTeKCUAMHA U
xJiopuaoM 6eHzetoHus [11].

IIpenobpaboTka mouBsl 1% pacTBOPOM XJIOpaAMMU-
Ha T ¢ nocienyroiunm BoiceBoM Ha HV-arap no3poisi-
€T CeJICKTUBHO BBIIEISITH aKTMHOMMIIETHI POJIOB, TIPH -
HajJiexXaluux  ceMelcTBy  Streptosporangiaceae
(Microbispora, Microtetraspora, Streptosporangium,
Herbidospora) [12].

XnopamMuH b o61anaeT MUKpOOOLIMAHBIM AEUCT-
BHEM B OTHOIICHWM HIMPOKOTO KPyra OpraHU3MOB,
SIBJISISICh CWUIBHBIM OKHWCIUTEIeM. XJIOPHOBATHUCTAs
KUCJIOTa, BBIIEIISIONIAsCS TIPU Peakilny XJIopaMiuHa
b ¢ Bomoii, oka3bIBaeT IOMOIHUTEIHLHBI aHTUMMU-
KpoOHBIK apdexT [13]. s BblaeIeHUST OJIUTOCITO-
POBBIX aKTMHOMMILIETOB poaoB  Microbispora,
Microtetraspora, Actinomadura, Saccharomonospora,
Saccharopolyspora 6bl1a TipeioxeHa npeaodpadboTka
MOYBEHHBIX 00PA31I0B pacTBOpaMu xjopamuHa b [14].

Tsao ¢ coaBTopamMu ObLT pa3paOOTaH METOJ Bbl-
JedeHUsT aKTMHOMUIIETOB M3 TIOYBBI, KOTOPBIA 3a-
KJIIOYajICs B MHKyOaum o0pa3loB MOYBLI C KapOo-
HaToM Kajbuus [15]. boiee mo3nHue ncciaegoBaHus
MMOKA3aJIM, YTO MOHBI KaJbLMSI UTPAIOT 3HAYUTEITh-
HYIO poJjib B Iu(ppepeHInauyd aKTHHOMUILIETOB; OHU
BJIMSIIOT HAa CIIOCOOHOCTh OOPa30BbIBATh BO3MYIIIHbBIM
Munennii [16]. B HaydHO-Mccen0BaTeIbcKOM MH-
CTUTYTE TI0 U3BICKAHWIO HOBBIX aHTUOMOTHUKOB MME-
Hu [. @. I'ayze aToT MeTOn OBUT MOIM(MUIIMPOBAH:
[JIIOKO30-COeBasl cpefa Oblia 3aMeHeHa opraHuyec-
kM arapoM 2 I'ay3e, Tak Kak OH Ipo3padyeH U Ha HEM
pa3BUBAJIUCH OoJiee KPYIHbIE KOJOHUM, TaKXKe ObLI
M3MEHEH MeTOJ TToceBa — C MIYOMHHOTO Ha MOBEPX-
HOCTHBIN [17]. Mcriofib30BaHHbBIN MeTO 00pabOTKU
TTOYBBI KapOOHATOM KaJIbIINST BO BIAXKHBIX YCIOBUSIX
TTO3BOJIMJT YBEIMYIUTH KOJMUYECTBO BBIICIEHHBIX aK-
TUHOMUIIETOB Pa3HBIX POJIOB, B TOM YMCJIE Y PEIKHX:
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Actinomadura,  Micromonospora,
Nocardiopsis, Nocardioides,
Streptosporangium.

JpoXcKkeBOM SKCTPAKT M AOACHMICYTbdaT Ha-
TpUs SBJISIOTCS aKTUBAaTOpaMM IIPOPACTaHUs CITOP
AKTUHOMMUIIETOB, a pacTBOp (heHoJla — WHTHUOUTO-
pOM HexkesaTeabHOo Mukpodiopsl. [Tpu odpadboTke
JAHHBIMU BEIIECTBAMM TTOYBCHHON CYCIIEH3UU CY-
IIECTBEHHO YBEIMYNBACTCS KOJIMIECTBO KYILTYp PO-
na Streptosporangium [18].

Takmum o6pa3oM, pa3TMIHbIE XUMUYECKIE BETle-
CTBa OKAa3bIBAIOT KaK CTUMYJIMPYIOIIee, TaK M MHTH-
Ooupymollee aeiicTBue Ha MUKpodopy roussbl. [Tpu-
MeHEeHWe KOMOWHAIIMI XWMWYECKHMX BEIECTB TIPU
00paboTKe MPUPOIHBIX CYyOCTPATOB TIPUBOIUT K BHI-
COKOW CeJeKTUBHOCTH BBIIEJICHUS OIpeaeIEHHBIX
TaKCOHOB aKTUHOMMUIIETOB.

Amycolatopsis,
Promicromonospora,

MCTOZ[LI, OCHOBAHHbBIC HA ABJCHUH
XeMOTaKCuca

Hdns kynbTyp ponoB Actinoplanes, Dactylospo-
rangium W HEKOTOPBIX APYTUX XapaKTEPHO HAJINYUE
TTOABIKHBIX 300CTIOP, Ha 3TOM OCHOBAaHUU OBLIN
pa3paboTaHbl METOAbI XMMUYECKUX «IIPUMAaHOK». B
KavyeCcTBe aTTPaKTaHTOB OBUIM MCITOJTb30BaHBI aMU-
HOKMCJIOTHI, apOMaTU4YeCKe COSTMHEHMS 1 caxapa.
PesynbTaThl MOKa3zanm, 4TO y-KOJUIMAWH SIBIISICTCS
YHUBEPCAIBHBIM aTTPAKTAHTOM JIJIS BBIICICHUS aK-
TUHOMMIIETOB, TIpMHAIJIEXKAIINX K pomaM Actino-
planes v Dactylosporangium [19].

Hcnoabs3oBanue pusnyeckux (pakTopos
JI151 Bbl/leJIeHHsI AKTUHOMUIIETOB

I BblAeNeHUs] aKTMHOMMIIETOB TPUMEHSIIOT
TaKKe IIpeABapUTENIbHYI0 00padOTKYy IIPUPOIHBIX
cy0cTpaToB (U3NYECKUMU (haKTOpaMMU.

Cpeny aKTHHOMUILIETOB CYIIECTBYIOT MICUXPODU-
JIbl — MUKPOOOTaHU3MbI YCTOMUMBBIE K HU3KUM TeM-
neparypaM. M3 cios neqHruKa AHTapKTUIbI C TIyOu-
HBI 85 METPOB (MMEIOLLEro BO3pacT NprUOIU3UTEIbHO
2200 ner) ObLI BbIIEJICH M OMKMCAH HOBBIA BUJ
Nocardiopsis antarcticus [20], 13 aHTapKTUYECKOTO
rnecyaHuKa BbIAEJICH HOBBI Bun Micromonospora
endolithica [21]. OOHapyXeHbI TaKXke IMCUXPOTOJE-
paHTHbIE aKTUHOMUIIETHI, MPpUHAIJIeXKaIe K poaaM
Micromonospora, Nocardia, Promicromonospora [22]
Cpenu MeTONOB MpeABapUTESIbHON 00pabOTKU Tpu
MOMOILIM HU3KUX TEMIIePATyp UCTIONb3YIOT METOI 3a-
MOpaxKMBaHUSI — OTTaMBaHUSsI, YTO MO3BOJISIET BbIIE-
JISITh U3 00pa3LIoB MOYBKI B 1,2—3,6 pa3a GoJiblie ak-
TUHOMMLIETOB, YeM U3 KOHTpos [23].

Kpome rnicuxpoduiioB cyliecTByeT M OoJbliast
rpymnmna TepMODUIBHBIX aKTMHOMUIIETOB
(Thermomonospora viridis, Thermomonospora curvata,
Thermomonospora fusca, Micromonospora chalcea,
Actinomadura sp. v np.) [24—27]. Ilocne nipeasapu-
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Ob3OPbI

TeJIbHOI 00paboTKu cyxuM xapom mipu 100°C mou-
BEHHBIX 00pas3lloOB M3 Tellep ceBepHOTro TaiimaHma
BBIZeNIeHO 50 BUIOB peIKNX aKTWHOMMIIETOB, TIPU-
HaJJTeXXalnx K ponam Micromonospora,
Saccharomonospora, Nonomuraea, Cetellatospora,
Spirillospora, Microtetraspora v Saccharotrix [28].

M3BecTHO, YTO pa3IMIHbIC TPYIITBI aKTHHOMMU-
IIeTOB 00JIamafoT HEOMWHAKOBOW YYBCTBUTEIHLHOC-
TBIO K yibTpaduoneroBoMy (YD) obmyuenuro. O. A.
l'anarenko u JI. I1. TepexoBoii ObLT pazpaboTaH Me-
TOM TIpeABApPUTEIBHON 00pabOTKN TTOYBEHHOM CyC-
neHsun Y®-obnydeHueM. B pesynbrare Habmona-
JIOCh CHIDKEHME KOJIMYECTBA BBIIEICHHBIX KYJIBTYP,
OTHOCSIIMXCS K poay Streptomyces, B TO Xe BpeMs
KYJIBTYPBI pEAKNX POIOB OKA3aJINCh O0Jiee YCTOMIM-
BeIMU K YD-00ayueHno. Hanbonblimeit ycToiamnBo-
CThIO 00J1a1a/IU KYJIbTYpbI poaa Micromonospora [29].

Crumynupytommii 3pdekT Ha mpopacTaHue CIop
MMKPOOPTaHM3MOB OKa3bIBaeT IEHCTBIE MAarHUTHBIX
noJjieii paznuuHoit MoiHocTH [30]. Tpu anurenbHOM
BBIZIEPKMBAHNM TTOYBEHHBIX 00Pa3IloB B MATHUTHOM
noJjie (nBe Heneau rpu 28°C), KOJMYECTBO BBIPOCIINX
AKTUMHOMMIIETOB YBEJIMYIIIOCH TT0 CPAaBHEHUIO C KOH-
TPOJIEM, C POCTOM HANPSDKEHHOCTH MAarHUTHOTO TTOJIST
YCKOPSUICSI U pOCT aKTUHOMMUIIETOB [31].

MeTon KOHIEHTPUPOBAHUS OOpPa3lOB BOIBI
dunbTpanyeit yepes MeMOpaHHbIe (DUIBTPHI OCHO-
BaH Ha pa3IMuUM Pa3MepOB CIIOP aKTWHOMMUIIETOB,
rpubOB U HeMULEIUalbHbIX OakTepuii [32]. Takum
XKe crmocoOboM OBLIM BBIAEJACHBI KYJbTYphl poja
Thermoactinomyces [33]. CyliecTBylOT METOABI, OC-
HOBaHHBIE Ha CIIOCOOHOCTH TU({ aKTUHOMUIIETOB
MpopacTaTh uyepe3 Mopbl Majioro nuametpa [34, 35].
Hcnonb3oBaHue GUIBTPOB C MOpaMU Majioro Auame-
Tpa 0,2 MKM MO3BOJIMJIO TTOJTHOCTHIO MCKJTIOUNUTH POCT
COITYTCTBYIOIINX TPUOOB 0e3 TPUMEHEHHS TIPOTHUBO-
rprOHBIX areHTOB. C MOMOIIIBIO JAHHOTO MeTO/Ia ObI-
JIA BBIICJIEHBI aKTUHOMMIIETHI TAKUX PEIKUX POIOB,
Kak Dactylosporangium, Catellatospora, Catenulispora,
Lentzea, Streptacidiphilus |36].

C 1enpro AecopOILMK, SKCTPAKIIUK CIIOp M MUTLIE-
JINST aKTUHOMWIIETOB C TTOBEPXHOCTH YACTHIL TPU-
POIHBIX CYOCTpaTOB MPUMEHSIOT 00pabOTKy o0pa3-
LI0B yJbTpa3BykoM [37].

O06paboTka mouBeHHbIX 00pa31oB BojHamMu KBY
okasanach 3(MMEKTUBHOM JIsT BBIICICHUS PEIKMNX
pPOIOB aKTMHOMMIIETOB. BBIIO TIOKa3aHO, 4TO TIpU
00paboTKe mouBeHHbIX cycrnieH3uit KBY-uznyyeHu-
eM B 1uamna3oHe oT 3,8 10 5,8 MM, J10JIsI OTHOKJIETOY-
HBIX OaKTepuii CHIKAIAch B IBa pa3a, Py 3TOM JI0-
NI BBIACJCHHBIX aKTUWHOMMIIETOB PEIKUX POIOB
Bo3pacTaja B 2 pa3za. Oopadbotka KBY-u3nyyeHuem B
JMTAaHHOM JIMalta30He BOJH oKa3ajach Hanbojee Oja-
TONIPUSITHOM TS BBIACIEHUS] aKTHHOMMIIETOB TPYIT-
el ponoB Actinomadura, Saccharothrix, Nonomuraea,
Amycolatopsis, Pseudonocardia. CynmiecTBeHHO BO3pa-
cTajla J0Js BBIACICHHBIX aKTUHOMMIIETOB POJIOB
Actinomadura, Microtetraspora i Nonomuraea npu
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00paboTKe MmouBeHHbIX cycneH3uit KBY-uznyueHu-
eM B auarta3oHe BoJH oT 8 go 11,5 mm [38]. I1pu 00-
pabotke KBY mouBeHHbIX 00pa31ioB BopoHexckoit
obiacT ObUTa BBIOEJIEHA HOBasg  KyJbTypa
Actinomadura sp. UHA 654, xotopast poayLupyeT
SXMHOMUIIMH, OOJIagafolInii MTPOTUBOOITYXOJEBBIM
neiictBueM. OOpa3oBaHME 3XMHOMUIIMHA MpeacTa-
BUTENEeM pona Actinomadura OblIO OOHAPYKEHO
BriepBbie [39].

Pa3paboTaHbl MeTOIBI BBIICICHUS KYJIbTYp pel-
KUX POIOB aKTMHOMMIIETOB M3 TIOYBHI ¢ TIPUMEHEHM -
eM 00paboTKu MoyBeHHbIX 00pa3uoB CBY-BonHaMu
7 3JIEKTPUIECKUMU MMITYIbcaMi. YCTaHOBIIEHO, YTO
obpaborka CBY-BosHamu mpu MmoiHoctu 80 BT,
BpeMeHH 30 ¢ TPUBOIUT K 3HAYNTEIIEHOMY YBEJIMYE-
HUIO KOJIMYECTBA BBIIEICHHBIX KYJIBTYP PEIKIX POIOB
akTruHomuleToB. K Takomy ke addekry mpuBoaut
00paboTKa TOYBEHHBIX 00pa3lOB 3JEKTPUYECKUMU
UMITyJIbcaMU MpU HanpspkeHHocTr 12 kB/cm B Teue-
Hue 3 Mc. J1oJist aKTUHOMUIIETOB B 000X CJTy4yasiX yBe-
JIMYMBAETCST B CpeTHEM B TPU pasa MO CPaBHEHUIO C
HeoOpaboTaHHBIMM oOpa3uamu [38].

KomniekcHbie MeTo/Ibl BbiieJIeHUSs
AKTHHOMHUIIETOB

151 BbIAEEHUS PENKUX POJAOB aKTUHOMMUIIETOB B
psijie ciiydyaeB MPUMEHSIIOT KOMILIEKCHbIE METO/IbI, T.
€. TIpeBapUTeJIbHYI0 00pabOTKY MOUYBEHHBIX 00pa3-
1IOB XMMUUYECKMMM BellleCTBAaMU WIN (PU3NUYECKOe
BO3JEHCTBME COYETAIOT C IOCAEAYIOIIMM BbICEBOM
00pa3loB Ha CEJIEKTUBHBIE CPE/IbI.

OaurocrnopoBbie AKTMHOMMLIEThI poIoB
Actinomadura, Saccharopolyspora, Saccharomonospora,
Microbispora, Thermomonospora sSIBISIIOTCSI MUHOPHBI-
MM, HO TIOCTOSTHHBIMU TIPEICTaBUTEIIIMU TTOYBEHHBIX
aKTMHOMMIIETHBIX KOMILIEKCOB. [l BblaeJeHUs
MPEICTABUATEIICA STOU TPYIITbl AKTMHOMUIIETOB B Ka-
YeCTBe MPEANOCeBHOU 00pabOTKY MOYBEHHBIX 00pa3-
LIOB pUMeHsLIU nporpeBaHue npu 120°C it yuepHo-
3¢emMa u 105°C npng topda B TeuyeHue 1 yaca.
ITpurorosieHre MOYBEHHBIX CYCIIEH3U I MPOBOAWIN B
pactBope xyopamuHa b. MTHKyOa1ust IIoceBoB IIPOX0-
nuna npu 28°C B TeueHue 3—4 Henenb. B kauecTBe ce-
JIGKTMBHOTO TIpUéMa JIJ1s1 BbIZACIeHWS U3 TIOUBbI MPe-
craButesield poga Microbispora B IUTaTENIbHYIO CPEAY
JNO0aBJISIM  JIEBOMULIETUH B KOHUEHTpauuu 2,5
MT/MJI, YTO TIPUBOIMJIO K YBEJIMUEHUIO YUCICHHOCTH
Mukpobucnop Ha 3—4 nopsiaka [40].

O06paboTKa MOYBEHHOIo o0Opaslia CyXuM >XKapom
npu temrieparype 110°C B TeyeHue 15 MUH U TTOCeB
Ha cpely C aHTUOMOTUMKAMU MPUBEJIU K CEJIEKTUBHOMU
U30JISIMM aKTUHOMULIETOB ponia Actinobispora [41].

st BblAeJeHUsS ~ aKTMHOMUIIETOB  poja
Planomonospora vcnonab3oBajii 00pabOTKY IOYBbI
pacTBOPOM CHSTOTO MOJIOKAa B N-LIMKJIOT€KCUII-2-
aMuHo-3TaHcyIbdoHoBo# Kuciore (pH 9,0) u aBy-
KpaTHoe HeHTpudyrupoBaHue [42].

30

Kynbtypsl pona Actinopolymorpha Oblav Bbiaese-
HBI TaKXKe C MCIOJIb30BAaHNEM KOMITIEKCHOTO METO-
JIa: TIOYBY TTOMETIAIN B O0TaTyIo CpeIy C ABYMSI aHTH -
6moTMKaMn (TTEHULIVUTMHOM WM CTPENITOMUIIMHOM),
3aTeM WHKYOMPOBAIH, IHEHTPUMYTUPOBAIN U TIPO-
MbiBanu [43].

J17151 BBIIETIEHUST 300CTIOp aKTUHOMMIIETOB POIOB
Actinoplanes v Dactylosporangium TpUMEHSUIU Bbl-
JepXMBaHUEe MOYBEHHOIO 3KCTpakTa B TeueHue 90
muH npu temneparype 30°C B ¢pochaTtHoM Oydepe.
IMocnenyromee wneHtpudyrupoanue mpu 1500
00/MUH B TeueHue 20 MUH TTO3BOJIUJIO YCTPAHUTD aK-
TUHOMMULIETBI poaa Streptomyces U TpeacTaBUTeNe
JIPYIUX <«HEIOABUXHBIX» POJOB aKTMHOMMIIETOB.
HobasneHue B muratenbHyto cpeny (HV-arap) Hanu-
JTUKCOBOM KMCJIOTHI ¥ TPUMETOIIPHMA WHTHOMPOBAIIO
POCT TpaMOTPULIATEILHBIX OaKTEPUH 1 OAKTEPUU PO-
na  Bacillus. Kpome akKTUHOMMIIETOB POJOB
Actinoplanes v Dactylosporangium, ¢ TIOMOILbIO AaH-
HOTO MeToJa OBITA BBIACICHBI KYJIBTYPhl TAKUX PO-
OB, Kak Actinokineospora, Catenuloplanes u
Kineospora [44].

ITpeno6paboTKa IMTOYBEHHBIX CYCIIEH3MI YIbTpa-
3BYKOM B COYeTaHUM ¢ 00paboTkoit heHomoM (1,5%)
u/unm cyxum xapom (100°C) B TeueHue 1 4 u Bbice-
BOM Ha TTUTaTeIbHBIE CPEbl, COAepKaIIe aHTHONO-
TUKK (IIUKJIOTeKCUMU, HUCTATUH, HAJTUIUKCOBas
KMCJI0Ta), CIIOCOOCTBYET CeJICKTMBHOMY BBIIEJIEHUIO
npencraBuresieit poga Micromonospora [45].

BbinesieHne aKTHHOMMIIETOB
C MCI0JIb30BaHHEM OMOJIOTHYECKIX
(¢hakTopos

BaxxHoii rpynmoit METOgOB KakK ISl BBISIBJICHUS
aKTUHOMMIIETOB B TOYBE, TaK W JJIs1 CEJEKTUBHOTO
BbIJIEJIEHUS SIBJISIIOTCSI METO/Abl C MCIOJb30BaHUEM
¢aros.

st BbIAEEHUS KYJbTYp PEIKUX POAOB aKTUHO-
MUILIETOB TIPUMEHSIIOT cTpernTodaru, JU3Upyolme
KOJIOHUHU KYJIbTYp poaa Streptomyces. YMeHbIICHUE
KOJIMYECTBA CTPENTOMUILIETOB MPUBOAWIIO K yBeJIMUe-
HUIO KOJIMYECTBA aKTUHOMULIETOB PeIKUX poaoB. MH-
TEHCUBHBIN JIM3UC CTPENTOMULIETAIBHBIX KOJIOHUIA HE
MU3MEHSICS B TeUYEHUE IJIMTEIbHOTO MHKYOAlIMOHHOTO
repuoja, KOTOpbIiA HEOOXOAUM JIJIsi pocTa IPYruX po-
JOB akKTMHOMMULIETOB [46]. Kpome (aros, akTUBHBIX B
OTHOLIEHUM KOJIOHUI aKTUHOMMUIIETOB, CYILIECTBYIOT
(haru, TM3UpyIoIIKMe KOJOHMY HEMUILIEINATbHBIX OaK-
TEPUid, YTO TaAKXKe IMO3BOJISIET YBEJUUUTb KOJUUYECTBO
BBIICIISIEMbIX aKTUHOMULIETOB [46, 47].

CyKlIeCCHOHHbIﬁ nmoaxoJa K BbIACJICHUIO
AKTHUHOMMIIETOB U3 IIOYBbI

Ilox cykiieccueit TOHMMAIOT MOC/IEI0BATEIbHYIO
CMEHY OMOreoleH030B, MPEeeMCTBEHHO BO3HUKAIO-
LIUX B OAHOM U TOM K€ OMOTOIIE IO/ BIUSIHUEM KaK
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BHEITHUX BO3IEHCTBUI, TaK M HAKOIUJICHUS BHYT-
PEHHUX MPOTUBOPEYNIA pa3BUTHSI CaMUX OMoOTeole-
HO30B [48]. B mouBe mponcxoauT nocjiefoBaTeIbHas
CMeHa MUKPOOHBIX COOOIIIECTB, KOTOpasi UMEeT Ce-
30HHBIN XapakTep. Korma uyncio ¢akropos, omnpene-
JISTIONINX CTPYKTYPY CUCTEMEBI, HEBEJIUKO, T. €. CCTe-
Ma «MoJiofasi», B Hell mpeobJiajaeT orpaHUYeHHOE
KOJIMYEeCTBO TaK Ha3bIBaeMbIX R-cTpareros, opra-
HU3MOB C BBICOKO# CKOpPOCThIO pasMHoxkeHUs1. Co
BpeMeHeM B JeHCTBHE BCTyMaeT BCE OOIbINE IKOJIO-
rmyecKnx (akTopoB, MMOCKOJIBKY caMa cpela B pe-
3y/IbTaTe Pa3BUTHUS OPTraHM3MOB CTaHOBHUTCS 0OoJjice
pasHoponHoii. Ha mo3mHMx sTamax B «3peJioii» cuc-
TeMe BO3pacTaeT pa3HOOOpa3re OpraHn3MOB, BEIPaB-
HUBAeTCs YUCIEHHOCTDb Pa3HBIX TOMYJISIINIA 32 CYET
TOTO, 4TO R-CTpaTeroB cTaHOBUTCST MEHBbIIIE, a KOJI-
yecTBO K-cTpareros, MeUIEeHHO pacTyIINX OPTaHM3-
MOB C TMOBBIIIEHHOW KOHKYPEHTOCIIOCOOHOCTBIO,
YBEIMIMBAETCS. DTU JIBE CTPATETUH COITOCTABIISTIOT-
¢ ¢ oouymeM cyoctpara [49].

B HacTosimee BpeMsT yCTaHOBJICHO, UYTO Ha OTIpe-
JEIEHHBIX 3Tarax CYKIIECCHH PEIKNe POIBl aKTHHO-
MMIIETOB MOTYT UMETh PaBHYIO CO CTPETITOMUIICTAMU
JIOJTIO B aKTMHOMUIIETHOM KOMITJIEKCEe, a MHOTIA U 10~
MHUHUpOBaTh B HEM. CyKIIeCCHOHHBIE M3MEHEHHS B
KOMITJIEKCE aKTHHOMHUIIETOB CYIIECTBEHHO 3aBUCST OT
BJIQXXHOCTU MOYB, T. €. B OAHOU U TOM XK€ MOYBE MUK-
pOOHAas CYKIIECCHSI MOXKET Pa3BUBATHCS TTO-PAa3HOMY.
Bonee BrICOKIME 3HAYEHNST TNTOTHOCTH TTOITYJISTIIVIY JIJIST
CTPENITOMUIIETOB 3aperuCTPUPOBAHBI TIPU HEOOIb-
IITOM YBJIaKHEHWU TTOYBBI, TOTA KaK JIJIST MUKPOMO-
HOCITOp U CaXapOMOHOCTIOP, B OOJTBIITMHCTBE CITyJaeB,
OTHOCHTEIbHBIE MAKCUMYMBI 3aPETUCTPHPOBAHBI TIPH
M0JIeBOM BIAaroéMKOCTH TMoYBkI -1 1 -5 Mma. Ilepuo-
JIbl MAKCUMAaJTHOTO OOWVITHST JIJIST TIpEeICTaBUTENIEH TT0-
CTOSTHHO BBIIEIISIONINXCS W3 TIOYBHI YETBIPEX POIOB
aKTUHOMULIETOB — Streptomyces, Streptosporangium,
Micromonospora, Saccharomonospora OTMe4eHbl Ha pa3-
HBIX 3Tarax CyKIIeCCUU, YTO ITO3BOJISIET YCTAHOBUTH Ha-
nboJiee GJIaropUsITHEIC TIEPUOIBI M YCITOBHS JIJIS BbIIC-
JICHUSI TIpeICTaBUTE/ It KOHKPETHBIX TAKCOHOB [50].

[Ipn uccremoBaHUM IWHAMWKU OJIMTOCITOPO-
BBIX aKTUHOMMIIETOB B XOJ¢ CYKIIECCUM, WHUIINY-
pPOBaHHOM yBJIaXXHEHUEM YepHO3EéMa, OBbIIN BEHISB-
JIeHsl ~HamboJiee  OJarompusITHbIE JJIST WX
BBIIEJICHUST BPEeMEHHBIC TTPOMEXYTKA M YCIOBUS
CYKIIECCUU. YCTaHOBIIEHO, UYTO TIpeICTaBUTEICH
POIOB, TIpEeIBAPUTENHFHO MIACHTU(MUIIMPOBAHHBIX
Kak Microbispora v Saccharopolyspora, nyudiiie Bblae-
JISITh Ha paHHUX (7 CyT. MOCjie UHULIMALIMKA CYKLEeC-
cum) 1 no3aHux (42 cyT.) aTanax cykueccuu [51].

CnenmoBaTeslbHO, WCIIOIb30BaHME CYKIIECCUOH-
HOTO MOJX0/Ia B COYeTAHNU C METOAMM TI0CceBa T03-
BOJIIET OOHAPYXXUTH MPEIACTABUTEICH PEIKIX POIOB
AKTUHOMMUIIETOB M OIPEICINTh BPeMEHHBIE TTpOMe-
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Ob3OPbI

XKYTKH, oOecrneuyunBalonue MaKCUMaJIbHYIO IIJIOT-
HOCTDb UX HOHYJTHHPIVI B IMTOYBCE.

MerToapl BblJieJIEHHS C UCI0/Ib30BAHUEM
BEIIECTB 2KMBOTHOIO M PAaCTUTEJIBHOIO
MPOUCXO0KICHUSA

OTaeTbHOTO BHUMAHUS 3aCIyKMWBAIOT METOIBI
BBIIEJICHUS C TOMOIIBIO BEIIECTB JXMBOTHOTO M
pPaCTUTENBHOTO TIPOUCXOXACHNUs. B riccmemoBannm
C. H. ®ununmnoBoii ¢ coaBToOpaMu ObLIO ITOKA3aHO,
YTO TOPMOHAJIBHBIE COCMMHEHMST M3 TPYIIIBI KaTe-
XOJIAMUHOB — MoGaMUH U aApeHaINH CTUMYIUPY-
IOT MpopacTaHue CIOP M CTAOMIM3UPYIOT MOITYJISI -
IIAOHHBIN CcOCTaB HITAMMOB-IIPOAYIIEHTA
apuTtpoMuliMHa Saccharopolyspora erythraea [52].
Wcxonst U3 3TUX JaHHBIX, MOXKHO OBLIO IIPEAIION0-
KWUTb, YTO afpeHaINH OYIAeT OKa3biBaTh CTUMYJIM-
pylolliee NeicTBUME Ha IMpopacTaHue CIOp APYrux
pPOIOB AKTMHOMMUIIETOB.

B Gosnee mo3agHuX MccaeaoBaHUIX ObUIO TTOKa3a-
HO, 4TO M00aBJIeHNEe B MUTATEJIbHYIO CPEIy BEIIeCTB
W3 TPYIIbI KATEX0JaMUHOB (aipeHaIuH) U ayKCUHOB
(rerepoayKCuH) AJIs1 aKTUBALIMM TIPOpPAacTaHUsl CIIop,
CYIIIECTBEHHO YBEJIMYMBACT JOJIIO BHIPOCIINX AKTHU-
HOMMUIIETOB, B TOM YHCJIe BO3PACTAET YUCICHHOCTDb 1
pasHooOpa3re BBIIEICHHBIX KYJIBTYp PEIKHX POIOB
aKTUHOMMUIIETOB [53].

Kak M3BeCTHO, COK W JIMCThbSl ajlod LIUPOKO MC-
MTOJTB3YIOT B HAPOTHON M TPamTUIIMOHHOM MEIUIIMHE.
Coxk annos comep:kuT 3¢pUpHbIC Macia, okoio 20 amu-
HokucsoT, ButaMuHbl B, C, E, 6eta-KapoTuH, KjeT-
YaTKy U IPyTUe MMUTaTeIbHbIe (DePMEHTBI 1 MUKPO3JIe-
MEHTbI, KpOMe TOT0, OH 00JIafaeT OaKTePULIMIHBIM U
peTeHepUpPYIOINM IelicTBeM. B Hammx mccienona-
HUSIX ObUIO MOKAa3aHO, YTO IpeABapUTeIbHAs 00paboT-
Ka B TedeHue 10 MuH 1 1 4 TOYBEHHBIX CYCIIEH3U CO-
KoM ajiod B KoHueHTpauusax 10 u 50% npuBomnia K
VYBEJUYCHUIO KOJMYECTBA BbIPOCIINX aKTUHOMMIICTOB
B OTIBITHBIX BapHaHTaX 10 CPaBHEHMIO C KOHTPOJIEM, B
TOM YHCJIe Bo3pacTaja W J0Jis BBIPOCIIMX KOJOHUI
peaKux poioB aKTUHOMULIETOB [54].

IToaBoast utor 0630py JIUTEpaTyphl, CAEAYET IO -
YEpPKHYTb, UTO, HECMOTPSI Ha OOJIbIIOE KOJUUYECTBO
CYIIECTBYIOIINX PAOOT IO CEJICKTUBHOMY BBIICICHUIO
AKTMHOMMUILIETOB U3 MOYBBI, pa3paboTKa HOBBIX METO-
JIOB sIBJIsIETCS aKkTyajibHOU. MccienoBaHust, OCHOBaH-
Hble Ha cekBeHupoBaHuu JIHK, skcTparupoBaHHOI
U3 MMOYBEHHBIX 00pa31IoB, MTOKa3au, YTO B IOYBE CO-
JEP>KUTCS OTPOMHOE KOJTMYECTBO OaKTepHUaTbHbIX Te-
HOMOB, KOTOPbIE OTJIMYAIOTCSI U BO MHOTO pa3 MpPeBbl-
IIal0T pa3HooOpa3me TeX OPTaHMW3MOB, KOTOpPBIE
BBIACJISIIOTCS B UUCTYIO KYJIBTYPY, T.€. B JJA0OPATOPHBIX
VCIIOBMSIX BBIZICJICHA JINIIh HE3HAYMTENbHAS YacTh
MMKPOOPTaHM3MOB, CYILIECTBYIOIINX B IIPUPOIIE.
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