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CucTeMbl 1IOCTaBKM JIEKAPCTBEHHBIX CPENCTB pa3padaThIBAIOTCS 115 00ecrieYeHUsI HEOOXOANMOI KOHIIEH-
TpalWK U MPOJIOHTMPOBAHHOTO 3¢ deKTa NeCTBYIOIIETO BelllecTBa B opranusme. [lepopaibHo puMeHsi-
eMble OeTKOBbIE MpernapaThl TPeOYIOT 3alUThHI OT IMPOTEO0JIM3a B XeJIyI0YHO-KHUIIIEYHOM TpakTe. buocos-
MeCTUMbIe THAPOGUWIbHBIE TTOJKCAaXapUIbl B COCTABE MaTPHULIbI OCOOEHHO MEepPCIEeKTUBHBI, TOCKOJIbKY HE
pa3apaxaroT KUIIEYHUK U TTOCTETIEHHO PaCUISTUISIIOTCS ClieiudrUIecKMMIY NIMKO31aa3aMu, BBICBOOOXKAAs
TepaneBTUYECKUI areHT. BBeneHne B cocTaB HOCUTEIISI HEPAaCTBOPUMOM IIOPUCTOM MUHEPAIILHOM MaTpH-
1IbI JaeT BO3MOXHOCTh IMOBBICUTh KOHLIEHTPALIMIO TePANeBTUUECKOTO CPEICTBA B MaTpUIIie 0€3 3HAUYUTEIb-
HOTIO yBeJIMYeHUs 00beMa TabJaeTupoBaHHOI (popMEl Iiperapara. B manHoii paboTe co3maH HOBBIIA OpUTH-
HaJIbHBIA OpPraHOMUWHEPAJIbHBIM HOCUTENIb HA OCHOBE TepPMOOOpPAOOTAaHHOTO M3MEIBbYEHHOTO IICOIUTa
KJIMHONTHUJIONNTA B COUETAHUU C TPUPOIHBIMU MOJMCaXapUIaMU KPaCHbIX MOPCKHUX BOIOPOCEi — arap-
arapa, arapo3bl ¥ KapparuHaHa. [paHyIsSIpHBII 1 METKOIUCIIEPCHBII KITMHONTUIIOINUTBI B COCTaBE MaTPUK-
ca 3arpy>eHbl IEpCIIeKTUBHBIM TepaneBTUYECKUM areHTOM — puOoHyKJea3oit Bacillus pumilus (buHa30i1),
MPOSIBJISIIONICH CEJEKTUBHYIO LIMTOTOKCUYHOCTD K OITyXOJIEBBIM KJIETKaM. YCTAaHOBJIEHO, YTO KaK I'paHy-
JISIpHBIN, TaK U MEJIKOAMCIIEPCHBIN LIEOJIUTHI B KOMIUIEKCE C MoJiMcaxapyuaaMu Jydllle yaep>KUBaloT 0e10K
10 CPaBHEHUIO C YUCTHIMU LIEOJIUTAMM M 00ECTIeYBaIOT MOCTENEHHbIN MOTHbIN Bbixon ¢hepMeHTa 3a 18 4,
IIpU 3TOM OMHA3a COXpaHSIET KaTaIUTUYECKYI0 aKTMBHOCTh M BBI3bIBAeT amonTo3 a0 23.8% monyiasuuu
KJIETOK aJleHOKaplLIMHOMBI JBeHaAaTUIIepcTHO# Kuliku yesioBeka HuTu80. ITosryueHHbIEe faHHBIE 060C-
HOBBIBAIOT MEPCIEKTUBHOCTh KOHCTPYUPOBAHUS JIEKAPCTBEHHBIX (POPM HA OCHOBE UCCIIEAOBAHHBIX Opra-
HOMMHEpaJIbHBIX HOCUTEJIEH.

Knroueswie crosa: yeorum, KAUHONMUAOAUM, NOAUCAXAPUOHbLE 2enll, 2UOPUOHbBLE OPeAHOMUHEPANbHbIe HOCUMENU,
OuHasza, 3aepysKa u vlepy3xKa 6enKka, a0eHOKApUUHOMA 08eHAOUAMUNEPCIMHOU KUWKU, ANONMO3
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BBEAJEHUWE

B ponu Hocutelselt TepaneBTUYECKUX areHTOB U
MPOOHMOTUKOB aKTUBHO MCMOJBL3YIOTCSI COPOSHTHI Ha
OCHOBE TIOJIUMEPOB CUHTETUYECKOTO U MPUPOIHOTO
MPOUCXOXAECHMUS, YIJISI U MUHEPAJIOB, MOCJIe OUUCTKHU
U TiepepabOTKM KOTOPBIX MOJyYaloT TaK Ha3bIBacMble
MenuiimHckue TiuHbl [1]. TlepcnekTuBHOE MUHE-
pajlbHOE ChIpb€ — IIEOJUTHI, COYeTalolue B cebe
CBOICTBa amcopOeHTa M “MOJIEKYJISIDHOTO cuTa” 3a
CYeT TOPUCTOI CTPYKTypbl. Kpome Toro, 1eoauThbl
BBICTYIAIOT UCTOUHHMKOM MaKpO- U MUKPO3JIEMEHTOB,

#ABTOP st csisu: (ten.: +7 (919) 644-73-87; an. moura:
pasha_mic@mail.ru).
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YTO OOYCJIOBJIMBAET WX KCIIOJIb30BAHUE B KAuyecTBE
OMOJIOTMYECKM aKTUBHBIX MUILIEBBIX 100aBOK [2].

Pa3pabarbsiBaroTcsl Takke HOCUTEIIM TepaneBTH-
YEeCKUX CPEICTB Ha OCHOBE OMOJETrpaarupyeMbIX I10-
JIucaxapuaHbIX Tuaporeneii [3, 4], KoTopble MOTyT
OBITh BBEJICHBI B OPIraHU3M OPaJIbHBIM [5] 1 MHBEK-
LIMOHHBIM TTyTsIMH [6]. BuocoBMeCTUMOCTB THIpOTEe-
Jieli ¢ MEeXKJIETOYHbIM MaTpUKCOM 4ejioBeKa, 00y-
CJIOBJIEHHAsI CXOACTBOM MX CTPYKTYPbI U (DU3UKO-X1-
MUYECKMX CBOMCTB, OmMpenesseT MepcrneKTUBHOCTD
KCITIOJIb30BaHUSI MOAOOHBIX areHTOB B MEIUIIMHE.
HaubGosee TexHOIOrMYHbIE TUAPOTEIM OPraHU30Ba-
HbI B TPEXMEPHYIO CETh 32 CUET MEXaHNUECKOTO Mepe-
TUIETEHUS] MOJIEKYJ TTOJIMMEPa U MEKMOJIEKYJISIPHBIX
B3auUMOJICICTBU, BKJIIOYasi MIOHHbBIE, BOJOPOIAHBIEC U
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ruapodooHbIe cBg3n. Co3gaHue TMOPUIHBIX Opra-
HOMMHEPAJIBHBIX HOCUTEJIE OCOOEHHO aKTyallbHO,
MOCKOJIbKY MOXKET 3HAYMTEIbHO MOBBICUTH UX 3(]-
(GEKTUBHOCTb KaK 0€30IMacHbBIX COPOSHTOB C peryju-
PYEMBIM BBIXOJOM TepaneBTUYSCKUX CPEACTB B MECTE
nocTtaBku [7].

MN3BecTHO ~80 BUIOB LIEOJIUTOB, pa3InyaroInXCs
10 pa3Mepy TaK Ha3bIBaA€MBIX OKOH (CHCTeMa KaHa-
JIOB U MOJOCTei) 1 Mopdosorun (pudbpuLISIpHOIA,
JIaMeJUIsIpHOI oo chepudeckoit) [8]. Hexkoropsie
HeoJMThl HebOe3omacHbl. K TakoBbIM OTHOCSITCS
npexae Bcero GuOpUILISIpHbIE U TOHKOUTOJIbUaThIE:
HaIlpuMep, 3pUOHUT COCOOEeH MHIAYIIUPOBaTh pa3-
BUTHE ME30TEJIUOMBI JISTKMX UyeaoBeKka [9], HaTpoauT
MPOSIBJISIET TOKCUYHOCTh K KJIeTKaM syKapuoT [10].
Knunontunomur cdepnyeckoit mopdoyiornun Hau-
MeHee TOKCUYEH U T03TOMY IITUPOKO UCHOIb3YETCS
KaK COpOEHT MPH OUMCTKE BOMABI, IIOYBLI, B Pa3HOO0-
pa3HBIX TMpolieccax AeTokcukanuu. Ha poccuiickoM
pBIHKE IIPEACTaBIIEH ITOPOIIKOBBINA LEOIUT KIMHO-
ntunoaut (ZeoDetox, Poccust), kancynsl Mertaba-
nanc® (KPA®DT, Poccus), comepxalive LIEOJIUT U
MeTabosuThl Bacillus subtilis. Bce 60bllle BHUMAHUS
yaeJsieTcsl UCMOJIb30BaHUIO KJIIMHOTITWIONUTA B Be-
TepuHapuu n menuumHe [11, 12]. M3menpuenue n
TepMHUYecKass oO6paboTKa KIMHOIITUJIOIUTA TOBbI-
IIaeT €ero aACOpOLIMOHHYIO €MKOCTh, IIpU 3TOM
yCTpaHeHHe CBOOOMHOI 1 CBI3aHHOM BOIBI U3 KPU-
CTaJUINYECKOIl pelIeTKH OO0JIerdyaeT BIIOCICACTBUM
aKTUBHOE HACBILIIEHUE 11I€0JIMTa pAaCTBOPOM aficopba-
TOB 3a CUET perujaparanvu. PaHee HaMu ycTaHOBJIe-
HO, YTO TIPUPOAHBIA KIWHOMNTUJIOIUT CIOCOOEH K
COPOIIMM OCJIKOB C pa3IMYHON MOJIEKYJISIPHOI MacCOIA,
npyuyeM KaK aHMOHHBIX (CHIBOPOTOYHBIN aJlbOyMUH)
[13, 14], Tak 1 xKatnoHHbBIX (OamwuipHas PHKasza)
[10], u obecneuynBaeT IPOJOHTMPOBAHHBIN BBIXOL
GEJIKOB C 1IeJIEBOM aKTUBHOCTBIO B CPENY KYJIbTUBU-
pPOBaHMSI PaKOBBIX KJIETOK.

Cekpetupyemasi ryanwi-tipennounraronias PHKaza
Bacillus pumilus (buHaza) — onHa U3 psia IUTOTOK-
cnunbix PHKa3, n3duparensHo mopaxkalolmx 3J10-
KadyecTBeHHbIe KiieTkH. B ormmune or PHKa3 miexko-
MUTAIOIIUX, WHTMOMPYEMBIX IUTOIIA3MAaTUYECKUM
MHIHOMTOPOM B KJIETKAX 3YKapuoT, OMHAa3a HEeuyB-
CTBUTEJIbHA K UHTUOUTOPY, YCTONUYMBA K IPOTEOJIU3Y
M CITOCOOHA MPOHMKATH B LIUTOILIA3MY U SIIPO OITYXO-
JIEBBIX KJIETOK, IJI¢ MPOSBISICT KaTaIUTUYECKYIO aK-
TUBHOCTb 10 OTHOILLIEHUIO K JOCTYITHLIM MOJIEKYJIaM
PHK, uanynnpys anmonTos Kax in vitro, Tak W in vivo
[15—17]. HemaBHO HaMM OBIJIO YCTAaHOBJICHO, YTO OM-
Ha3a, 3arpy>XKeHHas B TUApOrejaeBble MUKpOCdEepHI Ha
OCHOBE aJIbI’MHATA U XeJIaTUHA, YKPeTIeHHbIE MOHA-
MU KIS, TOCTEIICHHO BBEIXOIUT U3 HUX, BBI3bIBAS
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aforTo3 KJETOK aAeHOKapIIMHOMBI JBEHaIlaTH-
nepcTHoi Kumky yeaoBeka HuTu80 [18].

Hcxonsa m3 HaAIMX TIPEOBIAYIIUX pPe3yIbTaToB,
TMOATBEPKIAIOIMINX TEpaneBTUUECKUIA TTOTEHIIMA
OMHa3bl KaK aJIbTepHATUBHOIO XMUMHOTEpaneBTUUE-
CKOTI0 areHTa U €€ BO3MOXXHOCTH JOCTaBKU Ha MUHE-
panbHbIX HOcUTeNsx [ 10, 19] 1 B cocTaBe ruaporeneii
[18], MBI TIOmOIIIM K MOCTAHOBKE 3aJayM CO3HaHUS
TUOPUIHBIX OPraHOMWHEPAJIbLHBIX HOCUTENIEH s
3TOoro hepMeHTa.

B cBs131 ¢ 3TUM 1LIeIBI0 HACTOSIIIEH pabOTHI SIBU-
JIOCh MOJIyYEHHUE TPAHYJISIPHOM U MEJIKOAUCIEPCHOM
dpakuuii TepMUYSCKHM 00padOTAaHHOIO KJIMHOMNTU-
JIONUTA, UX MoaU(UKaILUs pa3IMYHBIMU II0JIMCaxa-
PUOHBIMUA TeJISIMM U BBISIBICHHE aACcOpOLIMOHHOMN
€MKOCTH TMOPMIHBIX 00Pa3OB B OTHOIIICHUM Tepa-
MEBTUYECKOTO Oejika OMHA3bI C MOCJIEAYIOIIMM aHa-
JIM30M LIMTOTOKCUYECKOTO TMOTEHIMAJIa JaHHOTO
OeJiKa K OMyXOJIEBBIM KJIETKaM paKa KMIIEeUYHMKaA Je-
JIOBEKa.

PE3VJIBTATBI 1 OBCYXIEHHWE

Ancopouysa OMHa3bl LEOJMMTAMHM. TaTapcko-
[MaTpalraHckoe MeCTOPOXKACHYE B LICHTPaJIbHOI €B-
porieiickoil yactu Poccuu cOAepXUT MUJUIMOHBI
TOHH KJIMHOIITWJIOJINTA, MUHEpaJja IIeOJIMTHOMU TPYII-
el retranauTa. CTpyKTypa KIMHOIITWIIONHTA TIpe-
cTaBJieHa TPEXMEPHOI OTPHIIATEIbHO 3apsKeHHO
OTKPBITOM KapKAaCHO-MOJOCTHOM PELIEeTKOM, COCTO-
SIIIeil U3 KpEMHEKUCIBIX TeTpasapos (SiO,)*, co-
eNMHEHHBIX aTOMaMM KHCJIOpOJa, IPUYEeM YacTb
aTOMOB KpEeMHUs 3aMellleHa aToMaMu aJlOMHHUS
(A10,)>~. OKHa KJIMHOIITUJIONNUTA pa3MepoM 2—15 A
1 o0ImUM 06beMOM 24—32% MO3BOJISIIOT COPOUPO-
BaTh pa3HOOOpa3HbIe BellleCTBA.

DKCcNepUMEHTAIbHbIN THIAPOIMHAMUYECKUN pa-
JIUyc OMHA3bI, OoNpeaeeHHbIA HaMU paHee METOAO0M
SIMP, cocraBinser 2.1 M [20], 4TO He IO3BOJISIET
0eIKy HAXOOUThCS BHYTPU 3TUX OKOH, XOTsI OMHAa3a
OTHOCUTCS K MAaJIbLIM TIJIOOYISIpHBIM OeKam: st
CpaBHEHUSI, TUAPOJANHAMMYCCKU pagnyc TeJIMKa3bl
yensoBeka RecQI, umeronieit MOJEKyJISIpHYIO Maccy
158 x/la, coctaBnsier 5.4 £ 0.6 um [21], a pubGpuHOTe-
Ha ¢ MoJjieKyJIsIpHoit Maccoit 340 kJ1a — yxe 10.95 um
[22]. TakuM oOpa3om, OETKN HE MOTYT IIPOHUKHYTH
BHYTpPb LIEOJIUTOB W PEArupyloT TOJIBKO C BHEIIHEH
MMOBEPXHOCTBIO KPUCTAJIJIOB, TIIE€ PACIIOJIOXKEeHA YaCcTh
aKTUBHBIX 1IEHTPOB, K KOTOPHIM BeIyT OOJbIIUe
TpaHCIIOPTHBIE TTOpPBI. OOHAKO HE TOJBKO KPYITHBIE
OopraHM4YecKre MOJIEKYNIbl, HO M GaKTepuH ILIOTHO
COpOMPYIOTCST Ha 1I€OJIMTAX, YTO HAXOOUT MPUMEHE-
HHE IIpU OMOJIOTUUECKOM OYMCTKE CTOUHBIX BOg [23].
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Puc. 1. Muxkpodotorpacdum o6pa3iioB TepMo0OpadOTaAHHBIX 1IEOTTUTOB PA3TMYHON TPAHYJIIPHOCTH, UCITOJIb30BAHHBIX B paboTe.

Mpb1 cpaBHMWIN COPOIIMOHHYIO CITOCOOHOCTH ABYX
0o0pa3loB TEPMOOOPAOOTAHHOIO M3MEJIBYCHHOIO
LeoJIUTa, pa3InJarolInXCcs 10 pa3MepaM YacTUIl: 00-
pazen Ne 1 ¢ yvactuamu ~200—800 MKkM (rpaHyJsip-
HbIi) 1 o6pas3err Ne 2 (MeJIKOAUCTIEPCHBIIT), B KOTO-
poMm paszmep vactull 661 <40 MKM (puc. 1). ITpose-
JIEHHBbIA aHaau3 KOJIMYECTBEHHBIX ITOKa3aTejeii
3arpy3Ky OMHAa3bl B LICOJIUTHI BEISIBIII, 4TO 3a 2 4 OM-
Ha3a UMM IIPAKTUIECKU ITOJTHOCTBIO aIcopOrpyeTcs,
IpHU 3TOM MEJIKOAMCIepCHEIN oopa3sel Ne 2 obaman
HECKOJIBKO MEHBIIIEH COPOLIMOHHON CITOCOOHOCTHIO
(amcop6uumonHas emkocTh 0.175 + 0.001 ex.) o cpas-
HEHUIO ¢ TpaHyIsIpHbIM o6pasumoM Ne 1 (amcopbuu-
onHasg emkocThb 0.168 = 0.001 exn.), T.e. B yCIIOBHSIX
BKCIIepUMeHTa U3 1 MIr/MJ1 pacTBopa OGMHA3bI TpaHy-

JIsipHbBIA 11eoauT Ne 1 copoupoBait 0.87 MI, a MeIKO-
aucrepcHbiii Ne 2 — 0.84 mr 6enka (taba. 1).

Bobixon OuHa3bl M3 MENKOAMCHEPCHOro oOpasiia
(Ne 2) 3a 6 94 GBUT MPAKTUYECKH TTOJTHBIM, TPAHYJISIP-
Hbl neoaut (Ne 1) myyire ynepxkuBaa (hepMeHT U
oGecrevny 3a 3TO BpeMsI BBIXOI JIMIITh OKOJIO TTOJIO-
BUHBI Oenka (Tab. 2).

ITapameTphl BX0oAa 1 BbIXOJ1a OMHA3KI, OMIpEacIeH-
HBI€ IO KaTaJIMTUYECKOM aKTUBHOCTHU, IOATBEPAIIN
TEHJICHLNIO, 3a(DMKCUPOBAHHYIO IIPU OIIpEACICHUN
comepxXaHMsl OejiKa, XOTsS aOCOMIOTHBIE UIHUQPHI
BCJIEACTBHUE O0Jiee TOUHOTO METO/1a OIIpeIe/ICHUS Ka-
TaJIUTUYECKOMN aKTMBHOCTH 11O CPABHEHMUIO C ONIpeie-
JICHHEM colepKaHUsI 0eJIka ObIM HECKOIBKO BBIIIIE.

Ta6muna 1. KommyecTBo 6enka v KaTaIuTUIecKasi aKTUBHOCTh OMHA3bI B CIIMPTOBOM PAacTBOPE IO M MOCJIE 3arpy3Ku (pep-

MEHTa B 00pa3lbl 1IEOJUTOB

Conepxanue 6enka, Mmr/mi (%)

PHKa3Hast akTUBHOCTb, ef1./M (%)

OuHaza Heomt OuHa3za Heomt
[mr/mn Ne 1 Ne 2 Imr/mn Ne 1 Ne 2
1.00 £ 0.04 (100) 0.13 £0.02 0.16 = 0.01 1102500 + 11726 47222 £+ 4055 124222 + 7934
(12.60 £ 0.15) (16.00 £ 0.14) (100) (4.28 £0.36) (11.26 £ 0.72)

3arpyxxeHHas 0OuHas3a, % OT cop

874t 1.5

84.0+ 14

epXKaHusl B UICXOIHOM PacTBOpE

95.7+0.4

88.7+ 0.7
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Tab6muna 2. JlnHaMuyKa BbIXoma OMHA3bI U3 IIEOJIUTOB I10-
cie 6 4 uHKyOauu B mQ-Boje Mpy KOMHATHOM TeMrepa-

Typ€

Ieonnt| Bpewst, PHKa3Hasg Konunuectso
aKTUBHOCTb, % 6enka, %

Ne 1 2 7.30 £ 0.09 15.00 £ 0.06
4 18.10 = 0.14 23.10 £ 0.02

6 60.85 £+ 0.61 52.8510.16

Ne 2 2 28.72 £0.23 27.70 £ 0.12
4 81.01 = 0.22 52.40 £ 0.32

6 98.42 +0.25 80.20 = 0.28

TTpumeuanue: 3a 100% TPUHSATO KOJUYECTBO 3arpykeHHOU B
LIEOJIUTHI OMHA3bI, U3BMEPEHHOE IT0 KaTaIMTHYECKOU aKTUBHOCTH
1 10 colepXKaHMIo Oeka.

Bbixon OuHAa3bI M3 rHOpUIHOr0 MaTpukca. [MOpuI-
HBIe OpraHOMMHEpaabHbIe HOCUTEIN, KPOME 1I€OJI1 -
TOB BKJIIOYABIIIME arap-arap, arapo3sy Jubo Kapparu-
HaH, obecrieunin 0oJiee MEIJICHHBII BBIXOI OMHA3BI
10 CPaBHEHUIO C BHIXOJIOM U3 COOCTBEHHO 1I€OJIUTOB.
Tak, 3a 6 4 u3 o6pasia eosura Ne 1 BEICBOOOXKIa-
J0¢h 6.7 X 10° 1. aKTUBHOCTY OMHA3bI, a U3 LIE0IUTA
Ne2 — 10.9 X 10° en. aKTUBHOCTHM, YTO COCTABJISIET
60.85 1 98.42% oT 3arpyKeHHOI0 KOoJaudecTBa dep-
MEHTAa COOTBETCTBEHHO (Tab6:1. 2). KaxXmblii TUCK -
GPUIHOIO HOCUTES, PACHIOJIOXEHHOTO B JIYHKE I1J1a-
CTUKOBOTO TUTaHIIeTa, coaepxai 115 u 111 Mxr ouHa-
3bl COOTBETCTBEHHO iIst obpaszuoB Ne 1 u 2, 4yro

2.5 (a)
=
=
~
5 2.0F
E
é 1.5F /
% v
5 “
% 1.0
5 ‘+ —@— Arap-arap
T '
é 0.5F y / Arapo3a
E =
O — = KapparuHat
0 1 1 1 1 1 1 1 1 J

2 4 6 8 10 12 14 16 18
Bpewms, u

cocraBysio ~2.2 X 10° en. akTuBHOCTU (hepMEHTA U
6buT0 TIprHATO 3a 100%. 3a Te ke 6 9 N3 UMITPETHUPO-
BaHHBIX LeoymuToM Ne 1 reseit Boimwio ~0.79 x 10° ex.
aKTUBHOCTU (hepMeHTa, a M3 HWMIIPETHUPOBAHHBIX
ueoautoM Ne 2 reseit — 0.83 X 10° en. akTUBHOCTH
6uHasbl, T.e. 36.01 u 37.88% oT 3arpy:keHHOII BeIu-
yuHBbl. [ToHbBINH BhIxOA OWHA3BI ObLT 3apUKCUPOBAH
TOJIBKO cITyCTsI 18 4 (puc. 2). JJoCTOBEpHBIX pa3 NIl
CKOPOCTH BbICBOOOXIEHUS (pepMeEHTa U3 OpTaHOMU -
HepaIbHbIX HOCUTEJIEN C pa3HBIMU MOJIMCaXapUIHbI-
MU MaTpullaMu He 3a(pUuKCUPOBaHO.

OTMeTUM, 4TO arap-arap, arapo3a 1 KapparuHaH
colep:kat B cBoeM coctaBe D- u L-ramakTossl u 3,6-
AHTUIPOTAJIAKTO3El M IIPOU3BOIATCI M3 KpPacCHBIX
MOPCKHUX Bopopociieii. B arap-arape mpucyTcTByIOT
elle M TeHTO3bl, D-IIoKypoHOBass U NMHUPOBUHO-
rpagHasi KUCJIOTHI, a B KapparuHaHe — CyJb(paTupo-
BaHHBIE OCTAaTKM TrajakTo3. OmHaKO 3TU pa3audus B
CTPYKTYpE€ HUCIIOJIb3yeMbIX HaMU ITOJIMCAaXapUIOB HE
BAWSIIA Ha JMTHAMUWYECKME W KOJTMYEeCTBEHHBIC TTOKa-
3aTeJIM BBIXOJIa OMHA3kl N3 UMIIPETHUPOBAHHEBIX 110 -
JIUTaMU TeJieid.

IMonyyeHHBIE MaHHBIE MOATBEPXKIAIOT, YTO Kak
IPaHyJISIPHBIN, TAK U MEJTKOIUCIIEPCHBIN LIEOTUTHI B
KOMITJIEKCe C TOoJUcaxapyuIaMu JIydllle YaepKUBaloT
0EJIOK I10 CPAaBHEHMIO C YUCTBHIMU LIeOIUTaMM. 3a 6—
8 4 U3 CKOHCTPYMPOBAHHBLIX HAMU TMOPUIHBIX OP-
raHOMUHEPAJIbHBIX HOCUTENEl BBICBOOOXIAETCS
36—38% 3arpyxXeHHOTO (pepMeHTa, TOJTHOCThIO OU-
Ha3a BBIXOIUT 3a 18 u. MI3BeCcTHO, YTO BpeMsI TPaH3U-
Ta IMUIIA Yepe3 KelTymoK cocTapisgeT 0.5—2 4, B TOH-
KO KMIIIKe MUIa HaxoguTcs 1—4 4, B TOJICTOM KMIII-
K€ OHa MOXET ocTaBaTbCs 0Oojiee CYyTOK. OTO
O3HAYaeT, YTO UMIIPETHUPOBAaHHEBIE LICOJIMTAMU TeJIN

25 (6)

20F

1.5+

1.0

PHKa3Has aktuBHOCTD, 107 ex./Mi

/ — ~KapparuHaH

0 1 1 1 1 1 1 1 1 J
2 4 6 8 10 12 14 16 18

Bpewms, u

Puc. 2. JlnHaMuKa BbIX01a GUHA3bI M3 ITOJIMCaXapUAHBIX reieil, MMIIPErHUPOBAHHBIX IPaHYISIPHBIM LieosuToM Ne 1 (a) u Men-

KOIUCIIEPCHBIM 1ieoanuToM Ne 2 (6).
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IOCJIe TPEanojaraeMoro OJHOKPAaTHOIO IIepopajib-
HOTO IIpreMa o0ecIiedaT BhIXOI OMHA3bI Ha ITPOTSKe -
HUM BCETO XEIyIOYHO-KMUIIIEYHOIOo TpakTa, IIe B
cliyqae HaJIMuMs oIyxojieit (hepMEHT MOXET OKa3bl-
BaTh CBOE TepaleBTUYECKOE NCUCTBUE.

Munykuus anonTo3a OUHA30# B COCTABE OPraHOMM-
HepaJbHBIX HOcuTeeii. [1pexae Bcero, Mbl IIpOBEPU-
JI, HACKOJIBKO caM OpraHOMMHEPAJIbHBII MaTpUKC,
He colep:Kallvii 6uHa3zy, o6agaeT HUTOTOKCUYHO-
cThio. PacTBopyMBbIE KOMITOHEHTHI TMOPUIHBIX HO-
cuTeJiell TOTEHIIMAIbHO CIIOCOOHBI WHIYLIMPOBATh
anornTo3. OJHaKO YCTaHOBJIEHO, UTO KJIETKU aaeHO-
KapLIMHOMBI IBEHAALIATUIIEPCTHOI KUIIIKY YeJIOBEKA
HuTu80 mmon neiicTBuemM He3arpykKeHHBIX HOCUTEIe
MEePEexXoasdT B aloIllTO3 B HE3HAYMTEIbHOM KOJIMYe-
cTBe: He 6osiee 3% 3a 24 4 11 He Gosee 7% 3a 48 4. DTa
4acTh KJIETOK COCTOUT U3 MPUMEPHO BABOE MEHbIIIEH
JIOJIM PAaHHEANONTOTUYECKUX KJIETOK O CpaBHEHUIO
C MO3IHEeanoNnTOTU4YeCKUMHU (puc. 3).

OnpeneneHue M0AU amoONTOTUYECKUX KJIETOK,
WHIYLMPOBAHHBIX OpPTraHOMMWHEPaJIbHBIMU HOCHUTE-
JIIMM ¢ OMHAa30li, moKazajlo, YTO OHa BoO3pacTraeT
MakcuMyM 110 7.2% (ueomut Ne 2 + arapo3za) u 23.8%
(ueosmut Ne 1 + xapparuHaH) 3a 24 u 48 4 COOTBET-
cTBeHHO. [Ipu 3TOM m0JST TO3THEANTONTOTUYECKHUX
KJIETOK B IOMYJISILIUU IIpU 00paboTKe HE UMMOOWMIIN -
30BaHHOI Ha HOCUTEJSIX OMHa30il mocturaer 17.9%
3a 24 g; 3a 48 4 3TOT IMoKa3aTeslb BO3pacTaeT He3Ha-
gutebHO (10 21.1%) B CBSI3M ¢ TMHAMUYECKOM ppar-
MEHTaIMeil KJIIETOK, MepexonsainX B aedopuc. Ario-
MTO3-UHAYLUpPYIOIee AeiicTBUe OWHAa3bl, BBIXOIS-
el M3 HOCUTEJIEl, MPOSBIsIeTCs 00oJiee MEIJICHHO,
Ha 4TO yKa3bIBAacT MOSIBICHNUE B MONYJISIIINU IIPEXKIe
BCETO PaHHEAIIONITOTUYECKUX KJIeTOK. OTMETHUM, YTO
Hanbosee >P@OEKTUBHBIMU HOCUTEISIMU OWHA3BI
MOXHO CUMTaTh KapparuHaHOBBIM M arapo3HbIN re-
JIU, UMIIPETHUPOBAHHBIC TPAHYJSIPHBIM 1IEOJUTOM
(ueonut Ne 1), BbIXOIs U3 KOTOPbIX, OMHA3a MHAYLIM -
pyeT Iepexo K anonTo3y 3a 48 1 23.8 1 21.8% kieTok
COOTBETCTBEHHO (puc. 4).

Takum o6pa3oM, HAMU YCTaHOBJIEHa BO3MOXKHOCTD
KOHCTPYMPOBAaHUSI HOCUTEJIE OEIKOB C ITOTEHIIAJIb-
HOM TepaneBTUUYECKOM aKTMBHOCTBbIO HA OCHOBE KOM-
TIEKCOB LICOJIUTA KJIIMHONTUJIONMTA U MIPUPOIHBIX ITO-
JmcaxapuaoB. [TomydeHHbIe CUCTEMBI TIPOJIOHTUPOBATIN
BBICBOOOXKIACHUE W OMOJIOTUYECKYID aKTMBHOCTb MO-
JIEIbHOTO TepaIieBTUYECKOIo areHTa — OalyLIIpHOI
pUOOHYKIIea3bl C IPOTUBOOITYX0JI€BOI aKTMBHOCTHIO.

SKCITEPUMEHTAJIbHAA YACTb

Benok 6unaza. B paboTe MCITONB30BaIM TYaHUII-
cneunduunyro PHKazy ounaszy (EC 3.1.27.3; mone-
KynsspHasi Macca 12.2 x/1a, 109 a.o., p/9.5), BelneseH-

BUOOPTAHUYECKAA XUMMUA

HYI0O KaK TOMOTEHHBI O€JIOK W3 KyJbTypaJlbHOM
KUAKoCcTU 1tamma Bacillus pumilus 7P nuxoro tuna
(BKIIM B-3073) nmo MeTrony, OIIMCAaHHOMY paHee
[24]. KatanuTuuecKyio aKTUBHOCTb OMHA3Bl B OTHO-
meHuu cyocrpara — apoxckeBoii PHK — onpenens-
T MOoOU(PUIIMPOBAHHBIM MeTonoM AH(PMHCceHa [25].

Kiunontuinommr. Vicrionb3oBain 1I€OIUT C MEp-
Boif mauku Tartapcko-lllaTpaimaHcKoro mMecTopoxK-
neHus (rmyouna 7—25 m). LleonuT nmonBepraiv BbICO-
KOTeMITepaTypHOI 00paboTKe B TeUeHUE 6 MUH TIPU
1250°C (mydenbHas neyb DKIIC 50 momens 5007,
Poccust). O6Gpasupl pa3gpoOJIEHHOTO OO0 TpaHylI u
MEJIKOAMCIIEPCHOTIO MOPOIIKA 1I€0JINTa IIPOMBIBAIN
96%-HBIM 3TaHOJIOM, 3aTeM OOpabaTHIBAJIN YJIbTpa-
3BYKOM i1 Ae3uHTerpauum arperatoB (10 muH,
35kIu, 130 B; Sapphire, Poccusi) u BbICylIMBaIU
IIpu KOMHaTHOM TeMmIieparype. Karmiio pa3baBiieH-
HBIX 00Pa310B LIEOJIMTa ITOMEIIAIN Ha PEIIEeTKY C YT-
JIEPOOHBIM MOKPBITUEM W OCTABISUIA HCIIAPSITHCS.
O06pa3bpl aHATU3UPOBAIN C TOMOIIBIO TPAHCMUCCH -
OHHOTO 3JieKTpoHHOTO MuKpockona HT7700 Exalens
(Hitachi High-Tech Science Corporation, SIlnmoHus)
nipu paspewennu 1.4 A. CBeTyionosbHble M300paske-
HUSI TOJAydaly IIPU YCKOPSIOIIEM HaIlpsoKEHUU
100 kB ¢ momompio kamepsl AMT XR-81.

3arpyska/Bpirpy3ka 0eika u3 neoamra. Hasecku
LICOJIUTOB (10 5 MT) IIpeaBapUTEIbHO OTMBIBAIU TPU-
ka6l mQ-Bogoit 1 BeicymmBanu mpu 160°C B Teue-
Hue 30 MuH. 11 3arpy3Ku KaxkKayro HaBECKY LICOJIUTOB
pecycrieHaupoBanu B 1 i1 ciupToBoro (96%) pactBopa
O6uHa3bl (KoHIeHTpauus — 1 mr/mit, ncxogHast PHKaz-
Hag akTUBHOCTBL — 1.102 & 0.010 X 10° exr./mr), romore-
HU3UPOBAJIM Ha BOPTEKCE U TTOABEPraiu YJIbTPa3BYKO-
BOI1 00paboTke Ha Jbay (5 muH, 35 kI, 120 B), no-
cJie yero rnepeMelinBaiy Ha Ieikepe B TeueHue 2 4 1
ocaxnanu 1mpu 4300 g B reuenue 5 muH. [{J1s1 oipene-
JICHUSI 3aTPY309HOM CITOCOOHOCTH LIEOJIMTOB B TIOJTY-
YEeHHBIX CyNepHaTaHTaX M3MEPSITU OCTATOYHOE KOJIM-
yecTBO Oejika no rnomoieHuto npu 280 v 1 PHKaz-
Hyl0 akTMBHOCTh. 3a 100% TpuHUMaNIM 3HAYCHUS
TAHHBIX TTOKa3aTeJIeil ST ICXOMHOTO CITMPTOBOTO pac-
TBOpa OMHA3HI.

Ocanxu mociie oTIeIeHYsI IEPBUYHBIX CyTiepHaTaH-
ToB BhIcylvBan rpu 50°C B TeueHune 30—40 MuH, o~
cJie 9ero pecycreHaupoBaiau B 1 Mia1 mQ-Boabl M MH-
KyOupoBaJid MpU KOMHATHOI TeMmIiepaType B Tede-
HUe 6 4, oTOMpas 1Mo 25 MKJI CyllepHaTaHTa KaxKIble
24 [ ompencieHMs KOJIMYECTBA BBITPYKAEMOTO
oenka u PHKa3Hoii akTuBHOCTH.

AICOPOIMOHHYIO EMKOCTh 1LIE€OJIUTOB B YCIOBHBIX
eAMHMLAaX pacCYUTHIBAIU 110 PopMyJie [26]:

A= [(CH - CK)/m]V7
Ne 2
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(a) W KJileTKU B IMO3IHEM aIlornTo3e

Knetkn B panHeM ammonTo3se

1F = &=
= <

Be3 o6pabotku Lleomut Ne 1 Lleomut Ne 1 Lleomaut Ne 1 Ileomut Ne 2 Lleommt Ne 2 Lleonmt Ne 2
KapparmHaH araposa arap-arap KapparuHaH araposa arap-arap

J1oJ11 KJIETOK B COCTOSTHUM aroIrosa, %
[0%]
T

B KJj1eTKM B ITO3IHEM aronTo3¢e

(0)

“ KieTtku B paHHEM ariorTo3e

2t 1
=

be3 o6pabotkn Lleomut Ne 1 Lleomut Ne 1 Ieomut Ne 1 Lleosut Ne 2 Lleomut Ne 2 Ileomut Ne 2
KapparmHaH araposa arap-arap KapparmHaH araposa arap-arap

HOJ’IH KJIETOK B COCTOSAHMU aIlOIITO34a, %
[98)
T

=

Puc. 3. UHayKuus armonTos3a KJIeTOK aIeHOKAPLIMHOMBI ABeHAALIATUIIEPCTHOM KUK yesoBeka HuTu80 KOHTpOIbHBIMU 110~
JIMCaXapuAHBIMU TeJISIMU, UMIIPETHUPOBAHHBIMU LIeOJIMTaMU 0e3 OuHa3sbl: (a) — yepe3 24 4, (6) — uepe3 48 u MHKyOaLMU.
B kauecTBe MOJIOKUTEITBHOTO KOHTPOJISI MHIYKIIMK aloNTo3a UCIOIb30BaIM HEMMMOGWIN30BaHHY0 61Ha3y. 3a 100% mpu-
HSITO OOLIIee YMCIIO KJIETOK B MOIYJISLIVN.

rne C,, — HaYaJIbHOE coJiepKaHue Oelka B pacTBOpE, Inopunnbie reau. HaBecku arap-arapa (Merck,
MKr/mi; C, — KOHeyHoe conepxaHue 6enka B pac-  CIIIA), arapossl (AppliChem, I'epmanusi) u Kappa-
TBOpE, MKI/MIJI; m — HaBecKa COpOeHTa, MKT; V' —  rypana (Sigma-Aldrich, CILIA) o 45 Mr cycrieHan-
00beM pacTBopa Geska, MIL. poBanu B 1455 MKJI IUCTUJUTMPOBAHHOM BOABI (IS
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Puc. 4. Unaykuys anonTo3a KJIETOK afeHOKapILMHOMBI ABEHaAUaTUIIepCTHOM KUIKY yesnoBeka HuTu80 rubpuaHbimMu opra-
HOMMHEPaJIbHBIMI HOCUTEJISIMU, 3aTPy>KeHHBIMU OMHAa30i1: (@) — depes 24 4, (6) — yepes 48 4 nHKyOanuu. B kayecTBe mosio-
KUTEJILHOTO KOHTPOJISI MHAYKLIMY aIloITo3a UCIOJIb30Bali HEMMMOOWIN30BaHHYI0 OuHasy. 3a 100% mpuHSATO 0OlLee YUCIIO

KJIETOK B ITOITYJIALIUH.

dopmupoBanusa 3%-HbIX rejeii), TOMOTeHU3UPOBa-
JIU Ha BOpTEKce, MoJorpeBaid Ha BOJASIHOI GaHe 1o
pacmiaBieHus — g0 60°C (kapparvHaH U araposy) 1
go 100°C (arap-arap), OOXHIAIUCh YaCTUYHOIO
OCTBIBaHMS B TeUeHME 5—7 ¢ 1 BHOCWJIM B I'eJIEBbIC

BUOOPTAHUYECKAA XUMMUA

CTOKH TOMOTEHU3MPOBaHHBIE HAaBECKU 3arpy>KeHHBIX
OuHa3oi 1eoauToB. s ompeneaeHUsT TUHAMUKUA
BbIXO/a OMHA3bI TNTACTUHBI THOPUIHBIX rejieil (BbICO-
Ta 3 MM, 06beM 263 MKIT) TTOMELIaIN B TYHKH 48-11y-
HOYHOTO TIIAHIIIETa JO OKOHYATEJIHLHOTO 3aCThIBa-
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HUSI, CBEPXY BHOCIUIM 110 1 MJI IMCTUJIMPOBAHHON
BOIbI 1 MTHKYOMPOBAJIM IPU KOMHATHOM TeMIIepaTy-
pe B TeyeHue 14 4, oToupas 1mo 25 MKJI cyliepHaTaHTa
Kaxable 2 4 IS UBMEPEHUS colepkKaHusl Oejika U’
PHKa3Hoi1 akTUBHOCTHU.

st oripenesieHrs BhIXo1a OMHA3bl B Cpeny Kyib-
TUBUPOBAHMUS KJIETOK TOMOI€HU3MPOBaHHBIE THO-
PUIHBIE TeJIM CTEPUJILHO 3aJIBaid BO BCTABKU, pa3-
MeEIIEHHbIE B IIyCTOM IJIaHIIeTe-aepxareie. [Tocie
3aCTBIBAHUS TeJicii BCTaBKU IPU ITOMOIIM ITMHIIETA
BHOCWJIU B JIYHKU C KJIETKAMM, KyJla IIPeABapUTEIBHO
ObLT0 BHEeceHO 110 (.7 MJ1 cBeXel cpeabl, 1 HAHOCWIN
cBepxy Ha miacTuHbl Mo 0.2 Mir cpenpl. [TmaHmeTs
WHKYOMpoBaiv B TeueHue 24 u 48 4; B 9TU BpeMeH-
HBIE€ TOYKH ITPOBOIVIINA IUTOMETPUYECKUIA aHAIN3.

Kuerku. JIMH1IO KJI€TOK aleHOKAPIIMHOMEI IBE-
HaOIIATUTIEPCTHOM  KWMIIKM  dejoBeka  HuTu80
(ATCC, CIIA) xyastuBupoBanu npu 37°C B aTMo-
chepe 5% CO, B cpene DMEM c nob6aBieHueM Iie-
HUnWUIMHa/cTpentoMuHa (o 100 ex./min) u 10%
FBS 1o cocTossHusI MOHOCIOS, TIOC/IE YEro KJIETKHU
TPUINICMHU3UPOBAJIM W BBICEBAIM B 24-TyHOYHBIC
TUIAHLIETHI U3 pacueTa He MeHee 2 X 10 KieTok Ha
JIyHKY. HemocpeacTBeHHO B IJlaHIIETe KJIETKU BbI-
pammBanm 10 80%-HOiT KOH(MIIOSHTHOCTH MOHO-
CJ10s1, TIOCJIE YETO BBOAUIIU B TYHKU MATPULIbI-BCTaB-
KU TSI MYJIGTWIYHOUHBIX TJIAHIIETOB ¢ AUaMETPOM
nop 0.4 mxm (Thermo Scientific, CIIIA), cogepxa-
1IMe UcclieayeMble HOCUTENH, 3arpy>KeHHbIE U He 3a-
rpykeHHble 0rHa3oi. Kommuectso PHKa3b! Ha JiyHKY
B COCTaBE€ OPraHOMUHEPAILHOM MaTPUILIbI WIN B pac-
TBOpEHHOM BHIe cocTaBisuio 100 MKT, 0ObeM cpenbl B
Kaxkmoit myake — 1 Mot. [TimaHmeTsr THKyOnpOBaIn B aT-
Mocdepe 5% CO, ripu 37°C B TeueHue 48 4.

Iuromerpus. s nutodayopuMeTpuyecKon ne-
TeKILMY MapaMeTPOB aroIrTo3a NCIOoIb30Balu IBOK-
Hoe okpaiuBaHue nonuaoM nponuaus (PI) (Sigma,
CIIIA) m mDOoTeHUMAN-3aBUCUMEBIM KpacuUTeIeM
noaunom 3,3'-nurekcusiokcakapoonuanut (DiOCy)
(Molecular Probes, CIIIA) Ha mpOTOYHOM LIMTODITYO-
pumerpe BD FACSCanto II (Becton Dickinson,
CIIA). ITo okOHYaHUU CpOKa MHKYOAllMU KJIETOK
cpely KyJbTUBUPOBAHUSI OTOMpAJM U BHOCWIM B
LHeHTpU(GYXKHBIE TPOOUPKU ST IPEIOTBpalllcHUS
MOTePb KJIETOK, COXPAHMBIIMX 1LIEJIOCTHOCTD, HO YK€
MOTEPSIBIIMX CITOCOOHOCTD K aare3un. CHITHUE KJle-
TOK C KYJbTYpPaJbHBIX TUIQHIIETOB OCYIIECTBIISUIN
tpuncunnsaumein  (0.25%-ubiit  TpuncuH-DATA;
I[Man®xko, Poccust). O6beqrHEeHHBIE 00pa3bl LIEH-
TpudyrupoBanu 5 muH (300 g Mpu KOMHATHOI TeM-
neparype), ocagok pecycnenaupoBamu B 1 M 0.01 M
¢dochatHO-coneBoro oydepa (pH 7.2). 3ateMm BHOCHU-
Jiv B cycnieH3u1o KJiieTok DiOCg¢ B KOHEUHOI KOHIIEH-
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tpaumm 50 HM u BeImepxwnBam 20 MUH B TEMHOTE
npu 37°C. 3a 2 MUH 10 HaYajla U3MEPEHUI 100aBIIsI-
ym PI mo xoHeuyHOiT KoHIeHTpaumu 5 MKT/Mia. [lpu
aHaJM3e¢ LIMTOMETPUYECKMX NAHHBIX OOCUMTHIBAIU
XapaKTePUCTUKU (PIIyOpECIIEHTHOIO CUTHAaIa HEe Me-
Hee yeM Jutd 2 X 10* KJIeTOK 15 KaXI0ro oopasia B
IISITU TIOBTOPAX B KaXKIOM 13 TPeX HE3aBUCUMBIX 9KC-
MEPUMEHTOB.

Cratucrnyeckast o0padorka. CTaTUCTUYECKYIO
00pabOTKy JaHHBIX OCYILIECTBJISIM B IIPOrpaMMHOM
nakete Statistica 7.0 (StatSoft, CIIIA). Bce akcriepu-
MEHTHI TIPOBOIIUIM HEe MeHee YeM B TpeX IOBTOpax.
B xauecTBe KpUTEpHST JOCTOBEPHOCTH PA3TNIMIA HC-
nonb3oBain kKpurepuit Manna—Yutau (p < 0.05).
ITpu BU3yanuzanuu TMOJYYEHHBIX PE3yJIbTaTOB JaH-
Hble MPEACTaBISJIM B BUAEC CPEIHUX 3HAUYEHUM =+
+ craHgapTHOE OTKJIOHEHUE.

3AKJIIOYEHHME

Ha ocHoBe TepM00OpabOTaHHOTO M3METBYESHHOTO
LICOJIMTa KIMHONTWIONNUTA B COYSTAHUU C IIPUPOIHDI-
MU TTOJIMcaxapyuaMU KpacHbIX MOPCKUX BOIOPOCIIEH —
arap-arapa, arapo3bl 1 KapparmnHaHa — CO30aH HOBBI
OPUTUHAJIGHBIA OpraHOMUHEPAJIbHBI HOCUTENb IS
JIOCTaBKH TIePCIIEKTUBHOTO TePANIeBTUYECKOIO areHTa —
pubonykiieasbl Bacillus pumilus (0uHa3bl) — K OIyXO-
JISIM,  JIOKAJIM30BaHHBIM B KeJIyIOYHO-KUIIIEYHOM
TpakTe. MaTprKC HOCUTEJISI COCTOSIT U3 TPAHYJISIPHOTO
MO0 MENKOOVCIIEPCHOIO KIMHOITWIONNTA, YKPEIl-
JICHHOTO OMOCOBMECTHMMBIMU IToJIMcaxapugamu. Ipa-
HYJISIPHBIA M MEJIKOIMCIIEPCHBINA KIMHOIITUIOJUTHI
obiamany CXOOHOIM COpOIIMOHHOM €MKOCThIO, 0bOec-
TeunBast 3arpy3ky 6osee 80% OuHa3zbl 3a 2 4. Beixon
OUHAa3bl U3 MEJIKOIUCIIEPCHOro obpasia 3a 6 4 ObLT
MIPaKTUIECKH MOJTHBIM TPaHYJISIPHBII LIEOJINT JIy4dIlIe
yaepKUBaJl (pepMeHT, BHICBOOOXIAsI 3a 3TO BpeMsl
BBIXOJI, JIMIIIHb OKOJIO IIOJIOBMHBI O€JIKa; B TO XK€ BpeMsI
BbIXOI (bepMeHTa M3 KOMILJIEKCHOIO OpraHOMUHE-
paJIbHOTO HOCUTEJISI COCTaBIJI, COOTBETCTBEHHO, 36 1
38% ot 3arpyxkeHHOro. I1oiHbBIi ITOCTENEHHBIN BbI-
XOJI 1IeJIEBOrO OejIKa M3 OpraHOMMHEPaJIbHOTO MarT-
pUKca IIPOJOHTHMPOBaH 0 18 4, mpu 3TOM (pepMeHT
COXpaHSJI KaTAJIMTUYECKYI0 aKTUBHOCTh M BBI3bIBAJI
anorro3 10 23.8% norynsiuuu KJIeTOK aieHOKapI-
HOMBI JIBEHAJLIATUMNEPCTHON KUILIKW 4eJloBeKa
HuTu80. Paznuuust B CTpYKTYpe UCIIOJIb3YEMBIX IO-
JIMcaxapuaoB He OKas3bIBalud 3HAYUTEIBLHOIO BIIMSI-
HUSI HA IMHAMWYECKME W KOJIMYECTBEHHBIE ITOKa3a-
TeJU BbIXxoAa OMHA3bl U3 UMIIPETHUPOBAHHBIX 11€0-
JIATaMU TeJIeH.

ITonyyeHHble pe3yabTaTbhl OOOCHOBBIBAIOT BO3-
MOXHOCTb CO3[IaHUS TOTEHIUAIbHBIX JEKApCTBEH-
HbIX ()OpPM Ha OCHOBE ITOJIOOHBIX CUCTEM, TIE Tepa-
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MEBTUYECKU aKTUBHbII 010K OyIeT yaep>KUBaThCSI 1
CTaOMJIM3UPOBATLCSI B CTPYKType TMOPUIHOI opra-
HOMMHEPAJIbHON MaTPUIIBI Y ITPOJIOHTUPOBAHHO BhI-
CBOOOXIAThCS U3 Hee.

OOHIOBAA ITOAAEPKKA

Pabora BEImOTHEHA 3a CUET CPENCTB CYOCHINM, BBIIE-
JIEHHOII B paMKax rocyaapcTBeHHOM mommepxkku KazaH-
ckoro (IIpuBomkckoro) demepaabHOro YHHUBEPCUTETA B
LEJISIX TOBBIIICHUS €0 KOHKYPEHTOCIIOCOOHOCTH Cpeau
BEOYIINX MUPOBBIX HAYYHO-00pa30BaTeIbHBIX LIEHTPOB.

COBJIIOJEHUE 5TUYECKUX CTAHOAPTOB

CraTbsl HE CONEPXUT OMUCAHUS BBITIOJIHEHHBIX KEeM-
0O U3 aBTOPOB MCCAECIOBAHUM C yJaCcTHEM JIIOIei Wiu
HWCTOJIb30BAaHUEM XHUBOTHBIX B KAUeCTBE OOBEKTOB.
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Hybrid Organomineral Carriers for Therapeutic Proteins
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Drug delivery systems are designed to provide the necessary concentration and prolonged effect of the active
substance in the body. Orally administered protein preparations require protection from proteolysis in the
gastrointestinal tract. Biocompatible hydrophilic polysaccharides in the matrix are especially promising,
since they do not irritate the intestines and are gradually cleaved by specific glycosidases, releasing the thera-
peutic agent. The introduction of an insoluble porous mineral matrix into composition of carrier makes it
possible to increase the concentration of therapeutic in matrix without a significant increase in the volume of
drug tablet form. In this work, a new original organic mineral carrier based on heat-treated crushed clinopti-
olite zeolite in combination with natural polysaccharides from red seaweeds — agar-agar, agarose, and carra-
geenan was created. Granular and finely dispersed clinoptiolites in the matrix are loaded with a promising
therapeutic agent, Bacillus pumilus ribonuclease (binase), which exhibits selective cytotoxicity to tumor cells.
It has been established that both granular and finely dispersed zeolites in combination with polysaccharides
retain protein better than pure zeolites and provide a gradual complete release of enzyme in 18 hours. At the
same time, the enzyme retains its catalytic activity and induces apoptosis up to 23.8% cells of the human duo-
denal adenocarcinoma HuTu80. The data obtained substantiate the prospects of dosage forms based on the
used organomineral carriers designing.

Keywords: zeolite, clinoptiolite, polysaccharide gels, hybrid organomineral carriers, binase, protein loading and
release, duodenal adenocarcinoma, apoptosis
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