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Y4eOHoe mocoOue cocTaBieHO Ha Kadeape yOpaBlIeHUS U SKOHOMHKHU
dbapmanuu, dapmaineBTudeckoi TexHoioruu u ¢apmakornozuu '6OY BIIO OpI'MY
Mumnsznpasa PO qiis crygeHToB 5 Kypca ¢papManeBTHYecKoro (hakyapTera

[TocoOue cocTaBieHO B COOTBETCTBMM C YYEOHOW MNpPOrpaMMON U MOJHOCTBHIO
OTpakaeT U3y4aeMblil Kypc 10 OMOTEXHOJIOTHH.

OcHoOBHasg 1enb, KOTOpas CTAaBWJIACh AaBTOPOM IIPH IOATOTOBKE 3TOrO
METOJMYECKOTO TTOCOOUS - CUCTEMATU3AIlMsl 3HAHUN CTYACHTOB - OyAyIIMX MPOBU30POB
B o0nacTh OMOTEXHOJIOTUU JIEKAPCTBEHHBIX CPEACTB K HTOrOBOM TOCYJapCTBEHHOM
aTTecTaluu.

MeTtoauueckoe nocoOue COAEpKUT BONPOCH], MHPOPMAILMOHHBIN MaTepuai Io
Haubosee 3aTpyAHUTEIbHBIM TEMaM, CXEMbl, HEOOXOIUMBbIE IIPU OTBETE HA BOIPOCHI 110
onorexHosoruu, PaccmarpuBaroTcs mpUMEpPbl OTBETOB HA CUTYallMOHHBIE 3aJlaHUSI 110
Kypcy OMOTEXHOJIOTUH.
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BBEJAEHUE

B mguctnunnunHe «bHOTEXHONOTHS»  HM37araroTCs BOMPOCHI  COBPEMEHHOTO
COCTOSIHHSI Ba)KHOTO HAIpaBJICHHUS HAyYHO-TEXHHMYECKOTO Tporpecca B (apManuud u
MEJUIIMHE - MOJIYYEHUE C MOMOIIbI0 MaKpo- U MUKPOOPTaHU3MOB U MPOMBIIIJIEHHBIX
KaTtanu3atopoB ((hepMEeHTOB) JIEKapCTBEHHBIX CpeNCTB. M3ydeHue 3TOM AMCIUIUIUHBI
CBSI3aHO C TE€M, YTO MPOBU30PY HEOOXOAMMO 3HATHh OCHOBBI MOJIYYEHHUS C MOMOUIBIO
OMOTEXHOJIOTUM IIUPOKO TPUMEHSEMBIX B MEIUIMHE TPYII JIEKAPCTBEHHBIX
MpenapaToB, TAKUX KaK aHTUOMOTUKH, (PEpMEHTHI, BUTAMUHBI, TPOOUOTUKH, TOPMOHBI U
T.J.

OcHoBHast 1Eenb, KOTOpAas CTaBWJIACh aBTOPOM IMIPU MOATOTOBKE 3TOTO
METOJUYECKOTO TOCOOUSI, - CUCTeMAaTH3alMs 3HAHUU CTYJIEHTOB - OYIyIINX MPOBU30POB
B 00yacTu OMOTEXHOJOTHUU JIEKAPCTBEHHBIX CPEJICTB K HUTOTOBOM TOCYIapCTBEHHOMN
arTectanui. Ha mpumepe ycmexoB, MOCTUTHYTHIX B OOJacTH MHKPOOHOTO CHHTE3a
JIEKAPCTBEHHBIX BEIIECTB, MOJYYEHUs] KYJbTYphl TKAHEW JIEKapCTBEHHBIX PACTCHUH,
npuMeHeHus: (PEpMEHTOB B  (apMarleBTUYECKONH MPOMBIIUICHHOCTH ¢ TE€HHO-
WH)XEHEPHOW OMOTEXHOJOTUM 0000IIEHbl OCHOBHBIE HampaBieHUs (hapMaieBTUYECKOM
OMOTEXHOJIOTUU. DTU HAMPABJICHUS WCIIOJIB30BAHbBI MPU COCTABJICHUU CUTYAITMOHHBIX
3aJlady B MaTepualiax  3aBepiiaromiero  dramna  (cobeceloBaHUS) ~— UTOTOBOM
roCyJIapCTBEHHOM aTTecTanuu. MeToaudecKue MaTepuayibl COAepKaT BOMPOCHI IS
MOATOTOBKM K WTOTOBOM TOCYJAapCTBEHHOM AaTTECTallMd BBIMTYCKHUKOB IO KypCcy
OMoTeXHOJOTHH, HHGOPMAIIMOHHBIA MaTepuall 1Mo HauboJjee 3aTPyAHUTEIbHBIM TeMaM,
CXEMbI, HEOOXOJUMbIE TIPU OTBETE€ HA BOMPOCHI IO OWOTEXHOJOTHMM M CIIUCOK
JUTEpaTypbl ISl TOATOTOBKU. PaccMaTpuBarOTCs MpUMEPbl OTBETOB Ha CUTYallMOHHBIE

3a7laHus 10 Kypcy OMOTEXHOJIOTUH.



Heabr0 wu3y4yeHHsi [JAaHHOIO HAMNpaBJeHUs sABjIsieTcss GopMHUpPOBaHUe
npogeccuoHATBHBIX KoMneTeHuni 3asBjieHHbIX B @®T'OC TpeThero nokoJjieHus s

CIICNHAJIBbHOCTH «(I)apMamm»:

[IK-5 | cnocoOHOCTRIO M TOTOBHOCTBIO K M3TOTOBJICHUIO JIEKAPCTBEHHBIX CPE/ICTB
Mo pernentaM Bpadel B YCIOBHSX (hapMalleBTHUECKUX OpraHHU3allHi,
BKJIOYasi BBIOOP TEXHOJIOIMYECKOrO Ipolecca, € YYEeTOM CaHUTapHBIX

TpeOOBaHUil,

[IK—6 | cnocoOHOCThIO M TOTOBHOCTBIO OPTraHM30BBIBATH U IMPOBOJUTH 3arOTOBKY
JIEKQPCTBEHHOI'O  PACTUTENIBHOTO CBIPbS C YYETOM  palMOHAIBHOTO
WCIIOJIB30BaHUs PECYPCOB JIEKAPCTBEHHBIX PACTEHUM, MPOTHO3UPOBATH U
O0OOCHOBBIBaTh ~ MYTU  pEHICHHS  MOpoOJIeMbl  OXpaHbl  3apociei

JIEKapCTBEHHBIX PACTEHUN U COXPAaHHOCTH UX TeHO(DOHA,

[IK— | cnOCOOHOCTBIO M TOTOBHOCTBIO ONPEIEIUTh IMEPEYeHb OOOPYIOBaHUS U
31 PEaKTHBOB /I OPTaHU3alUU KOHTPOJISL KaueCTBa JICKAPCTBEHHBIX CPEJICTB B
COOTBETCTBUM C TpeOoBaHUsIMU ['ocyaapcTBeHHOU (apmakonen U MHBIMH
HOPMAaTHBHBIMU IIPaBOBBIMU JIOKyMEHTaMH, OpraHU30BbIBAThH

CBOEBPEMEHHYIO METPOJIOTUYECKYIO ITOBEPKY 000PYI0BAHUS;

[IK— | cmocOOHOCTBIO UM TOTOBHOCTBIO OMPEACIUTH CIOCOOBI O0TOOpa Mpod aJis
33 BXOJIHOTO KOHTPOJSl JIGKAPCTBEHHBIX CPEJACTB B  COOTBETCTBUM C

JEeUCTBYIOIITUMH TPEOOBAHHUSIMU;

ITK- CIIOCOOHOCTBIO W TOTOBHOCTBIO TOTOBUTH PEAKTUBBI JUIsI aHaAIU3a
34 JICKApPCTBEHHBIX  CPEICTB B COOTBETCTBUM C  TpeboBaHHSIMU

['ocynapctBenHol (hapmakorien

[TK— CIIOCOOHOCTBIO M TOTOBHOCTHIO IMPOBOJIUTH aHAIHM3 JICKAPCTBEHHBIX CPEIICTB
35 C TTIOMOIIBI0 XUMUYCCKHX, ONOJOTHUSCKUX U (PU3NKO—XHUMHUYCCKUX METOJIOB

B COOTBETCTBUU C TpeOoBaHUsAMHU ['ocyapcTBEHHOU (hapmMakonen

[IK— | cmocOOHOCTBIO W TOTOBHOCTBIO  HMHTEPIPETHPOBATH M OLCHHUBAThH
36 pe3yabTaThl aHAINM3a JIEKAPCTBEHHBIX CPEICTB
[IK- | cmocCOOHOCTBIO W TOTOBHOCTBIO IPOBOJHUTH JCKJIAPUPOBAHHE KadyecTBa




40

JICKAaPCTBCHHLIX CPCACTB

41

CIIOCOOHOCTBIO W TOTOBHOCTBHIO OKa3aTh KOHCYJIBTaTUBHYIO IOMOIIb
MEJUIIMHCKUM paOOTHUKAM M TMOTPEOUTENSIM JIEKAPCTBEHHBIX CPENICTB U
Ipyrux  (papManeBTHYECKUX  TOBApOB IO  NpaBWjIaM  XpaHEHUs
JIEKapCTBEHHBIX CPEJCTB U APYruX (hapMaleBTHUECKUX TOBAPOB C yUETOM

Hux (I)HSI/IKO—XI/IMI/ILICCKHX CBOMCTB

TIK—
45

CIIOCOOHOCTBIO M TOTOBHOCTBIO OKa3bIBATh KOHCYJIbTATUBHYIO IIOMOIIb
HACCJICHUIO 110 BOIIPOCaM IPHUMCHCHHA WM COBMCCTHUMOCTHU JICKAPCTBCHHBLIX

CpCACTB U IPYI'UX (bapMaHeBTI/I‘IGCKHX TOBApPOB

48

CIIOCOOHOCTBIO U TOTOBHOCTBIO pabOTaTh € HAYYHOW JIUTEPaATypoOil,
aHaJIM3UPOBaTh MH(OpMAINIO, BECTH MOMCK, IPEBpaIlaTh MPOYUTAHHOE B
CPEICTBO AJIsi peuieHHs] Mpo(ecCHOHANBHBIX 3aAay (BBLACIATH OCHOBHbBIE

IIOJOXXECHMUA, CIICACTBUA U3 HUX U HpCI[J'IO)KCHI/IH)

ITK-
49

CITOCOOHOCTBIO M TOTOBHOCTBIO K Y4aCTHIO B IIOCTAHOBKC HAYYHBIX 3aJa4 U

ux BKCHepHMCHTaJIBHOﬁ pealn3annunu




BOITPOCHI U151 IOATOTOBKH K UTOI'OBOM
TOCYJAPCTBEHHOM ATTECTAIIMM BBIITYCKHHUKOB I1IO KYPCY
BHMOTEXHOJIOT'NAU

1. Ompenenenusi, OCHOBHbIE OOBEKTHI M HampaBieHUs (apMaleBTHUECKON
ouorexHosoruu. [lpenmMyniecTBa OMOTEXHOJIOTMM TEpeNl TPAAUIIMOHHBIMU METOJaMU
IPOU3BOJICTBA.

2. MeToapl OYMCTKH, HCMOJb3yeMble B OumoTexHoioruu. Buasl MemOpaHHOM
¢unbTpanmu. XpomaTorpaduyeckue METOAbl OYUCTKUA (Tenb- GuiibTpanus, ahpuHHas
xpoMarorpadus).

3.IlpoOnOTHKM: OCHOBHAs XapaKTEPUCTHKA, KIacCUPUKAIUA OCHOBHBIE
TpeOOBaHMSI K  [ITaMMaM, MCHOJB3YE€MbIM [l  TIOJYYEHHsS  IpEenaparos.
TexHosornyeckas cxema MojiyueHus: IpoOHOTUKOB.

4. baxrepumodaru - xapakTepUCTHKA, TEXHOJOTHUS, OILIEHKa KadyecTBa, Jie-
KapCTBEHHbIE (DOPMBI.

S5.mmoOunu3anust (PEepMEHTOB W KIETOYHBIX CTPYKTYp. XapaKTepucTUKa
(bU3HYECKUX U XUMUYECKUX METOJIOB

6.buorexHomoruss BUuTaMuHOB. OCOOCHHOCTH TOJIy4eHUs puOodiaBuHa U [-
KapOTHHA.

/. Wcnonb3oBaHue KyJbTYpbl TKAHH JIEKAPCTBEHHBIX PACTEHUN B IPOU3BOJICTBE
¢utonpenaparoB.  IIpeumymecrBa  Metona.  [IOHATHS ~ TOTUHNOTEHTHOCTH |
KaJutycooOpaszoBanus. OOmias cxema MOJMYy4YeHUs KYJIbTYpbl TKAHH JIEKAPCTBEHHBIX
pacTeHMl U UCTIOJIb3yeMble METOIbI BeIpamuBanus. Homenknarypa bAB, Beiienssembix
U3 KYJIbTYPbl TKaHU PACTCHUM.

8.I'enHO-UH)XEHEpHAsE OMOTEXHOJIOTUSA JIEKAPCTBEHHBIX CpenctB. OCHOBHBIE
paszzenbl TEHHOW WHXKEHEpPHHM. OTamnbl IOJY4YEHUS] TE€HHOM3MEHEHHBIX KJIETOK.
Bunocneunduueckue Oenku yenoBeka, MOJydyaeMble METOJAMU T€HHON HH)KEHEPHH.

[IpenmyiiecTBa reHHO-MH)XEHEPHBIX UHCYJIHHOB.



9.UnTepdeponnl: Guosmornyeckas XapakTepuCTHKA, KIACCU(PUKALUSA, TEXHOIOTHS,
JeKapCcTBeHHbIE MpenapaThl. CpaBHUTEIbHASI OLICHKA HATUBHBIX U T€HHO-WHXEHEPHBIX
UHTEep(HEPOHOB.

10.OcHoBHBIE TIPOOJIEMBI OMOTEXHOJIOTHYECKOM 3KOJOTHU. METOapl OYHUCTKU
CTOYHBIX BO/I.

11.0cob6eHHOCTH MPOU3BOACTBA COBPEMEHHBIX BakIUH. OIpeneneHue U cocTaB
BaKIIMHHBIX TMpemapaToB. Kilaccuyeckue BakIUHBL: JKUBbIE, WHAKTUBUPOBAHHBIC
(yoursle), xumuueckue. TexHoornyeckue 0COOEHHOCTH NMpou3BoicTBAa. COBpEMEHHBIE
BaKIIMHbI: BAaKIMHBl C HCKYCCTBEHHBIMH aIbIOBAHTaMH, KOMOMHHpPOBaHHbIE,

peKOM6I/IHaHTHBIe, AHTHJHUOTUIIMYCCKHUEC BAKIITUHBI.



METOAbI OYUCTKU, UCITOJBb3YEMBIE B BUOTEXHOJIOT'HN

B Hacrosimee BpeMsl Il OYUCTKH HOBOTAJIEHOBBIX IIPEMApPaTOB IIHPOKO
OPUMEHSIOTCSI METOJbl OYHMCTKH, HCIOIb3yeMble B OuoTexHojgoruu. OCHOBHbBIC
CIIOKHOCTH B pa3paboTke 3(P(PEKTUBHBIX TEXHOJIOTUYECKUX METOJOB BbIICICHHUS
MPOJYKTOB MUKPOOHOJOTUYECKOTO, a TaKKe OMOOPTraHUYECKOr0 CHHTE3a CBSI3aHbI C UX
Ppa30aBIIEHHOCTHI0O 1 MHOTOKOMIIOHEHTHOCTBIO. PazMephl 4acTHil 3THX BEIIECTB JIEXKAT B
Mana3oHe OT HaHO- JI0 MWUIMMETPOB, YTO CHJIBHO OCJIOKHSET NpodiieMy HX
pasnenenusa. bonpmme 1mpoOiieMbl MpPU  OYMCTKE BO3HUKAIOT U B CBA3M €
HECTAOWJIBHOCTPIO ~ OMOJIOTMYECKHX  MPOAYKTOB,  YYBCTBUTENIBHBIX  JaXKe K
HE3HAUYUTEIbHBIM U3MEHEHUAM TeMrnepartypbl, pH, HOHHOI CHUJTbI U PACTBOPUTEIIS.

Bce nepeuncinennbie 0COOEHHOCTH 00YCIOBHIM HEAOCTATOUHYIO 3P (HEKTUBHOCTh
TaKuX TPAJUIHUOHHBIX METOJOB XMMHUYECKOW TEXHOJIOTMH, KaK BbIlIapHUBaHUE,
BBIMOPKMBAHKE, CIIMPTOBOE UIIN COJIEBOE OCAXKICHUE WU CeTaparysl.

Haubonee nepcnekTUBHBIMU M SKOHOMMYECKU II€JI€COO0PAa3HBIMU METOJaMHU B
TEXHOJIOTUM BBIJICNEHUS M OYMUCTKM OMOTEXHOJIOIMYECKUX MPOAYKTOB SIBISIOTCA
MeMOpaHHbIe U XpoMaTorpaguyecKue MeTo/bl.

[IpyHMn memMOpaHHOM (UIBTPALMM COCTOMUT B TOM, 4YTO OTHEISEMBIE
BEIIECTBA 33JCPKUBAIOTCSA IMOBEPXHOCTHIO (GMIbTPA, NPU 3TOM CAMM 3TH BEIIECTBA
0o0pa3yloT Ha TOBEPXHOCTH (uiIbTpa pabounii CJIOW, KOTOPHI B CBOIO O4YEpEb,
pabotaeTr kak GuibTp. OCHOBHBIMM MEMOpaHaMU, UCMOJIb3yeMble B OMOTEXHOJIOTUU B
pamMKax METOJIOB YJbTpa- U MHUKPODUIBTPAIMH, SBISIOTCS TOPUCTHIE MEMOpaHbI,
U3TOTOBJICHHbIE U3 TUAPO(HIBHBIX ModuMepoB. [lupokoe nmpUMeHEeHHEe MOJMMEPHBIX
MeMOpaH 00yCJIOBJIEHO TaKUMH UX IOCTOMHCTBaMH, KaK XMMHUYEcKasi U Ouoyioruueckas
UHEPTHOCTb, OOJIBIION JAMAaNa3oH pa3MePOB MOp, IPOCTOTA MOJYyUYEHUS, IeUIeBU3HA U JIp.
[Ipouecc GuubTpanuu, Kak NpaBUiIo, MPOXOIUT MO/ JaBJICHUEM.

[Ipomeccyl MeMOpaHHOW (UIABTpAIIMM HANLIK IMApPOYailiee TPUMEHEHHE B
COBPEMEHHBIX OMOTEXHOJIOTUYECKUX TpolieccaXx. MOKHO BBIACIUTH CIEAYIOIINE 3TAIbI
(GUIBTPALIMOHHON OYMCTKH MPOAYKTa:

OcBeTiieHHe - 3Tan NPOU3BOJCTBA, IPEAHA3HAYECHHBIN ISl yIAJIEHUS OCAI0YHBIX

qyacTull (CyCreH3ui ), arperaToB U APYrUX OCAAKOB Tepe] JaibHelIel 00paboTKOM.



Ipendgunbrpanus - 3Tan, COpPOESKTUPOBAHHBIN IS MPOAJICHUS CPOKA CIIY>KOBI
nocienyromiero (¢unummHoro) ¢ribtpa. [IpenHasHavyeH 171 MOHWKEHUS 3arpsS3HEHUS
MUKpPOYACTUIIAMU ¥ YMEHBIICHUS OMOJOTMYECKOW HAarpy3Kd Mepes CTepUIIU3YIoLeH
puiabTpanme.

Crepwimsyomass win ¢uHumHasg QuiabTpamuss - »3Tan 00paboTKw,
IpeHa3HAYCHHBIN JUIsl POM3BOJICTBA CTEPUIIBHOTO (huibTpaTa. YabTpaguibTpanus
IIPEACTABIISACT co0oit Ipo1ece MEMOpPaHHOTO pasaeneHus pacTBOpOB
BBICOKOMOJIEKYJISIDHBIX M HHU3KOMOJIEKYJIIPHBIX COEIMHEHMUI, a  TaKxe
(pakUMOHUPOBAaHUS M KOHUEHTPUPOBAHMS  BBICOKOMOJIEKYJIIPHBIX  COEIWHEHH,
MPOTEKAIONIUHN MO/ IeUCTBUEM Pa3HOCTH JABJICHUM JI0 U TTOCJIE MEMOpPaHHBI.

K ocHOBHBIM MeMOpaHHBIM MeETOJaM, MPUMEHSIOUIMMCS B COBPEMEHHOMN
OMOTEXHOJIOTUH, OTHOCSTCS: MHKpPOQWIbTpauus, yiabTpaQuibTpauus, a TaKxKe
oOpaTHbII 0ocMOC. XapaKTEepUCTUKA ITUX METOJIOB MpeCTaBieHa B Tab. 1.

Xpomarorpadpuueckue MeTOAbI OYMCTKH OCHOBaHbl Ha B3aUMOJICHCTBHU
BelllecTBA C TBepaoil ¢azoit (copOentom). benku, kak mnpaBuiao, HU30UpaTEIHLHO
COpOMPYIOTCSI HA HOCUTENSAX CAMbIX Pa3IMYHBIX TUIIOB.

[IpuHuun Meroaa reiab-QUIBTPALMKM 3aKIIOYAETCd B CIEAYIOLIEM: KpPYIHBIE
MOJIEKYJIbl TPOHUKAIOT MEXJy 4YacTHIAMH COpOEHTa, NPEICTaBISIOUIEr0 CcoOoM
NOTIEPEYHO-CIIUThIE IEKCTPAHOBBIE IAPUKU, MUHYS OOJBIIMHCTBO «CIIUBOK» U TOP, U,
TakuM  0o0pa3oM,  JIOCTUTalOT  BBIXOJIa M3  KOJIOHKHM  OBbICTpee,  HEeXeIu
HU3KOMOJIEKYJISIpHbIE BelecTBa. llepen HaHeceHWeM pa3fensieMoll CMECH KOJIOHKH,
3al0JIHEHHBIE TeJieM, KaauOpyIOT, HAHOCS CMECh OEJIKOB C M3BECTHOM MOJIEKYJSIPHOU
Maccoi U puKCcUpysl 00bEM ITIOLUHU KaXkI0r0 U3 KOMIIOHEHTOB. B nanpHelniem pazmep
MOJIEKYJI HMCCJIEYEMOTO BELIECTBA OIPEACIAIOT METOJOM IPOCTOM 3KCTPANOJISALUH,

CpaBHMBAs MMOJTYyUYCHHBIC MPOGUIIN ATIONKH (BBIX0/a) C TPOPMIsiMU KaTMOPaHTOB.
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Taomumna 1

HexoTopsle 00/1acTH NPAKTHYECKOH NPUMEHEHUs1 MeMOPaHHOH QUIbTPALUA

(H.II. EaxunoB 1995 1.)

IMpouecc,

PabGouee n1aBjieHue,

IMpoxoasiime

yepe3 memMOpany

YacTuubl 1 Bele-

CTBa, 3a/1€PKU-

00J1aCTH UCIOJIb-

BaloIIuecs: MeM- 30BaHMS
Mlla BellecTBa
OpaHoi
MukpopuastTpanus, Bona, CycnennupoBas- Crepwinsanus
0.05 pPacTBOpPEHHBIE HblE M KOJUIOMIHBIC|pacTBOPOB B  OHO-
BEIIIECTBA YaCTHUIIbl, OAKTEPUH U |TE€XHOJOTUUECKUX
Ipyrue MUKPOOBI |[IPOU3BOJICTBAX,  IPHU
pasmepom Ooiiee 0,1|pa3aeneHun BeleCTB
MKM.
YasTpapuabtpanus (Bona, bakrepun, cyc-|Ouuctka pacTBO-poOB
0,5 pPacTBOpPEHHbIE MEHIUPOBAHHBIE  U|OMOIOJIMMEPOB,
HEOPTaHUYECKUE |KOJIJIOUIHbBIC qac-|KOHIICHTPU- POBaHUE,
BEILIECTBA THULIBI pasmepoMm |(ppak- MHMOHUPOBAHUE,
o6omee 10-3 MKM.,|0OCBOOOKIECHHE OT
pPacTBOpPEHHBIE  Op-|{IUPOrEHOB.
raHUYECKUEe  MOJIU-
mepel ¢ MM 1 K]la
Ooparnbiii ocMoc 5 |Bona, pactBopen-|bakrepun, Bupycsl, |KoHueHTpupoBanue
HbIE  BBICOKOIIO-|CYCIIEH/IUPO- BaHHBIE|PaCTBOPOB B
JISIPHBIE HU3KOMO-|U  KOJIJIO-  WJIHBbIEe|OMOTEXHOJOTHH,
JICKYJISIPHBIE  BE-|9aCTHIIBI, rIyooKoe obecco-
IecTBa pacTBOpPEHHbBIC  HE-|JIMBAHWE BOJIBI U T.JI.
OpraHMYecKue  Be-
IECTBA, OpraHu-

YCCKHUEC BC€IICCTBA C

MM 0,2 x/la.
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Addunnas xpomarorpagus.

AOGCoMOTHO crienmupUIecKUM aIcopOeHTOM JyIsi JIF0OOro Oellka CuHTaeTCs
aHTUTEJIO K 3TOMY O€JIKY, CBSI3aHHOE C HepacTBOpUMOM Matpulieil. B kauecTBe npumepa
UCTONB30BaHusl apPuHHON XpomaTorpaduu paccCMOTPUM OYHCTKY PEKOMOMHAHTHOTO
unrepdepona (MDOH) Ha umMMyHOCOpOEHTE ¢ MOHOKJIOHAIBHBIMU aHTHTEeNamMu Kk MDOH
(puc.1.)

MomnoknoHaneHble antuTena k MOH " npummBaror”" K rpaHyigamM HOCHUTENS U
NOMELIAIOT B Xpomarorpaduyeckyro KOJOHKY (A). 3areM Ha KOJOHKY HaHOCST
OakTepUalbHBIA PKCTPaKT, cojaepkamuii pexkomOuHantHelii UOH (b). C anTutenamu
cBsa3biBaetcs Jumb WOH, apyrue k€ KOMIOHEHTBI 3KCTPAKTa, B TOM YHCIIE BCE
OakTepuanbHble TOKCHUHBI, CBOOOJHO TMPOXOJAAT Yepe3 KOJOHKY U YIAJISIOTCS
IPOMBIBHBIM pacTBOpoM. /[l U3BJIEYEHUST U3 KOJIOHKH aJCOpOMPOBAHHOTO Ha
antutenax HW®OHa wyepe3 Hee mpOIyCKalOT »IoUpyromuid OydepHbiii  pacTBop,
umeromuii cnabokuciyto peakuuio (B). Tlpu stom cBsizp mexay monekynamu UdHa u
anturenamMu Hapymaerca. WOH mnepexoguT ¢ NOBEPXHOCTH YACTHL], HOCHUTEIS

B.Oy(depHbIit pacTBOp.

£

.

£
oo

- :1 —2

v _/
Puc. I, Ouncria pe}\omﬁnﬂaln HOro HuTepgepoHa ¢ HCNONALICBAHUEM A gdmmzu
i Xpomavtorpagui,

1- puansaar ¢ HOH (2) u apyrisis 6axréprannibisg Gesxant (3}, 4 - MOHOKO-
Hannusie awrTnresa (Vikar), 5 - HOH ,csnsasmuniica ¢ Mxat , 6- cnabas KncsioTa
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OCHOBHBIE ITIPUHIAIIBI 1 CIIOCOBbI UMMOBUWJIN3AIIUU
BUOIIPEITIAPATOB

[Ipy  wucmongb3oBaHMM B NPAKTHUYECKOW  MEIUIIMHE  OHoMpenapaTos,
XapaKTEPHU3YIOMINXCSl  TOBBIINIEHHOW HEYCTOMYMBOCTHIO K BHEIIHHM (paKkTopam,
MIEPBOCTEIICHHOE 3HAYCHHE MPUOOpETaeT UX CTAOMIM3allMs, KaK Ha CTaIud MOJyUYCHHS
CcyOCTaHIIMU, TaK - U JIEKapCTBEHHOU (opMbl. Pe3ynbTaThl COBPEMEHHBIX MCCIICIOBAHUI
MIO3BOJISIIOT BBIJICIIUTH TPU OCHOBHBIX HAIMPABIICHUS, UCIIOJIB3yEMBIX JIUIS CTAOMIH3AIIUN
Oouomnpenaparos:

- 3aImuTa JAOWIBHBIX IEHTPOB OMOMOJIEKYJ, OTBETCTBEHHBIX 32 WX AKTUBHOCTH
XUMHUYECKON uiu  Pu3nKo-xumMuyecko wmoaudukanue (B TOM  4YHCIE U
UMMOOUITH3AIEeH ),

- HAHECCHHE Ha JICKAPCTBEHHYIO (DOPMY 3aIUTHBIX 000JIOYCK,

- BBEJICHHE B COCTaB MpenapaToB BCIIOMOTaTEIbHBIX BEIIECTB M CO3JIaHHE
YCJIOBUH BHEIIHEH Cpebl OMOMOJICKYJI, HHTHOUPYIOIINUX pa3pyIlIeHHUE CTPYKTYPHI.

B ocHoBe mepBoro cnoco0a cTaOWIM3alMUM JEKUT MOAU(PUKALMUS CTPYKTYpbI
MyTeM TMPOBEACHUS PEAKIMK aJKHJIMPOBAHMS, KapOOKCHIMPOBAHUS U JIPYTHUMH
XUMUYCCKUMHA M OHOJIOTHUECKMMH MeETOAaMHu. Tak CTPYKTYPHBIMH HW3MCHCHHSIMU
CCTECTBEHHBIX AHTHOMOTHKOB M TOPMOHOB YJajJOCh HE TOJBKO PACHIUPHUTH CIEKTP
JEWCTBUS, HO M 3HAUYUTEIIBHO MMOBBICUTH CTAOMIBHOCTH CYOCTAHITUI ATUX COCTMHEHUM.

B caydae rnoOymsipHBIX OEIKOBBIX CTPYKTYP, HWMEIOIIMX TPOCTPAHCTBEHHOE
CTPOCHHE, M, KaK MPAaBUJIO, COJEPIKAIIMX KOMIUIEKC BEIIECTB, I CTAOMIM3AINH
HEOOXOJIMMO HCIIOJIB30BaTh O0JIee CIIOXKHBbIE (PU3MKO-XUMUUYECKHE B3auMojehcTBus. B
TOM ciy4dae Hamboyiee IeJIeCO00pa3HO HCIOJIB30BaTh MMMOOWIN3AIMUI0O OCITKOBBIX
CTPYKTYp, TIOA KOTOPOW TIOHMMAeTCsl BKJIIOYEHUE TMpernapaTta B KaKyk-THOO
U30JUPOBAaHHYIO a3y, KoTopas OT/AelieHa OT (a3bl CBOOOIHOTO pacTBOpa, HO CIOCOOHA
OOMEHHMBATHCA C HAXOMIIUMHUCA B TOCJICIHEW MOJEKyJlaMu cyocTpara. Meron,
OCHOBAaHHBI HAa TPHCOCTUHEHWH OWOMOJICKYJbI K OCHOBAaHHBIA Ha TPHUCOCTUHECHUU
OMOMOJIEKYJIBI K HOCHUTENI0, IMO3BOJISIET 32 CYET MHOIOTOYEYHOTO B3aWMOJICUCTBUS
3HAYNUTEIHLHO  YBEIWYHUTh yCTOWYMBOCTh HATHBHOW  CTPYKTYPHI  TJIOOYJIBI K

Pa3BOpAYUBAHUAILO. B HACTOAIICC BPEMS aKTHBHO PAa3BHUBAIOTCA MCTOAbI I/IMMO6I/IHI/138,III/II/I
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KJIETOK M CYOKJIETOUHBIX CTPYKTYyp. B cpaBHeHuu ¢ mmmoOunm3anueil (pepMeHTOB, B
ClIy4asX MMMOOMIM3AIMU KJETOK OTMAAaeT HEOOXOIWMOCTh BBIACICHUS U OYHCTKH
YUCTBIX BEHIECTB, a TaKXe€ CO3JaeTCs BO3MOXHOCTh TMOJYyUYEHHs MOIU(EPMEHTHBIX
CHUCTEM.

Meroabpl UMMOOUIM3ALMKA TOAPA3JIECTSAIOT HA (U3MYecKue, 1 XumMuiyeckue. B
NepBoOM cjiy4yae, YICpKUBAaHUE KJIETKU HOCHUTEJIEM OCYILECTBIAETCS 3a CYeT
¢uznyeckux (GakToOpoB: afACOPOLUOHHO, CETKOM MOJMMEPHOTO TeJsl ¢ MOpaMU MEHBIIIE
pa3MepoB KJIETKU, HEPOHUIIAEMOM ISl KIIETOK MEMOpPAHOM, SJIEKTPUUYECKUM TOJIEM U
T.1. Bo BTOpOM cjiyyae, MEXIy MOBEPXHOCTHIO KJIETKHM W MAaTE€pPHAIIOM HOCHUTEIS
CO3/IAI0TCSI KOBAJICHTHBIE CBSI3U, T.€. KIETKAa XUMUYECKU IPUIIUBACTCS» K HOCHUTEINIO,
4YTO, B CBOIO OYEpE]b, OCYIIECTBISECTCS KaK Ha IOBEPXHOCTH COOTBETCTBYIOLIEIO
HEPacTBOPUMOT0 MaTepuaia, Tak U B 00beMe HOCUTEIIS.

Xapaxkrepuctuka Gu3n4ecKuX MeTO0B MMMOOHIN3ALUHN.

Nmmobnan3anus mytem agacopouun. B sTom MeTosne 0M000BEKT PUKCUPYIOT Ha
MOBEPXHOCTU HEOPTaHWYECKUX (CHJIMKareib, IMOPHUCTOE CTEKIIO, IMECOK, KepaMuKa,
OCHTOHUT) U OpraHUYECKUX (IIEJUTIOJIO3a, XUTHH U €r0 MPOU3BOJHBIC, HOHOOOMEHHbIE
CMOJIbI,  OKCHAJKWJIMETAaKpuiaT, TIMIUIWIMETaKpuIaT, HEWJIOH, MOJMATHIIEH,
noJicTupoi) Hocuresneit. [Ipyn 3ToM MexaHU3M U POYHOCTh 00pa3yeMOM CBS3H MOXKET
OBITH PA3JIMYHOM:

- OpocToe oOpacTaHuWe HOCUTENS uepe3 (U3MUYECKYHO aJICOpOIui0 (HOCHUTENb
BBITIOJIHSIET POJIb apMaTyphl),

- cOpOIIHs 32 CUET MOHHBIX CHJI HA MUKPOIIOPUCTON HOHHOOOMEHHOM cMoJTe,

- BIIUTHIBAHUE CHUHTCTUYCCKUMHU KPYITHO TOPUCTBIMH MaTepHaaMH KJICTOYHOU
Macchl (MCIOIB3YIOTCSI MAaTEpUAJIbI TUIIA MTOJIUYPETAHA).

Jlns manHOrO croco0a MMMOOWIIM3AIMK XapaKTepHO ci1aboe BIUSHUE HOCHUTEIS
Ha CBOWMCTBAa OMOKATaTUTHYECKON cHCTeMbl. [Ipu 3TOM (pepMEHTHI COXpaHSIIOT CBOIO
IPUPOAHYIO aKTUBHOCTH, KJIIETKH - >KH3HECIIOCOOHOCTh. B TO ke Bpemsi HEmpOYHBIN
XapaKTep CBSA3M HOCUTEINSI MOKET IPUBECTU K UX JEeCOPOLMHU, CHUXKAIOIIEH HAa/IeKHOCTh

MeTofa. V3 BbIIENIEPEeUnCICHHBIX CIIOCO0OB 0osiee UIMTENbHYIO CTAOMIM3ALHIO
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o0OecrieunBaeT HMOHOOOMEHHOE CBSI3bIBAHUE, HANpUMEp, Ha MOAUPHUIMPOBAHHBIX
MOHOOOMEHHBIX I[EJITI0I03aX.

Mexannyeckoe BKJIIOYeHHE B MOJMMEPHYI0 MaTpuuy. Takum MeToaom
OMOOOBEKTHI BHOCAT B MOJUMEPHYIO CTPYKTYpY, MOJIydas TPaHyJibl, IUICHKH, BOJOKHA,
Hecymue mnpenapat. [IpuMeHsIoT Kak NpUpOAHbIe, TaK U CUHTETUYECKUE TOJIMMEPHbIE
MaTepuaibl: ajJbTWHAT, KappardHaH, KOJUIareH, JKeJIaTWH, IeJUTI0NI03y, XWTHUH,
NoJMaKpHIIaMu]l, POTOUYBCTBUTENIBHBIE TOJTUMEPHI,

Crioco6 BK/IIOYEHHUS OMOJIOTMYECKOTO MaTepuana B MOJUMEPHYIO CTPYKTYpY
ompexensercs crenupukord momumepa. llomumepusanmsi anpruHaTa W KapparmHaHa,
0OBIBAEMBIX 3 MOPCKHX BOIOPOCIIeit, 3aBucuT ot Ca** (amprumara) u A1°"; Mo®*; Fe**;
K*; NH% (nns xapparuHana). McxofHblii 0ObEKT BHOCAT B PacTBOP MOHOMEPOB
allbrUHaTa /KapparuHaHa W TOMYYEHHYI0O CMECh IO KaluisiM J00aBISIOT B BOJIHBIN
pacTBOp COOTBETCTBYIOIIMX KaTHOHOB. OOpa3ylorcs cdepudeckue MOJIMMEpPHbIE
YaCTHILIbI, HECYIIMEe UMMOOMIN30BaHHbIE CTPYKTYpHI. [Ipy MCHOAb30BaHNY JKeJTaTUHA U
arap-arapa OMOJIOTMUECKUN OOBEKT BHOCST B HarpeThIil pPacTBOP ITHX MOJUMEPOB C TO-
CIIEIYIOIIUM OXJIaXK/IEHUEM, BBI3BbIBAIOIIErO resneodpazoBanue. IIpu umcnonab30BaHUU
MOJIOTO BOJIOKHA PAacTBOp, COJAEpX AUl OMOKaTanu3aTop, BHOCIT BO BHYTPEHHUH
ry0daTblii 00beM TOJIOTO BOJIOKHA W Jjajiee BOJIOKHO 3ariedaThiBalOT ¢ 00€UX CTOPOH C
NOMOUIBIO CHEIHATBHBIX METOJIOB. JIaHHBIM METO/ MEePCHEeKTUBEH ISl LENbIX KIETOK.
[Ipy >TOM KJIETKH, Kak TPaBHJIO, COXPAHAIOT >KU3HECTIOCOOHOCTh U BBICOKYIO
KaTaJIUTUYECKYl0  aKTUBHOCTb W  CIIOCOOHBI  pealin30BaTh  MHOTOCTaIUITHBIC
nonupepMEHTHBIE peakiuu. B HacTosiee Bpemsi BKIIOYCHHEM B TOJMMEPHBIA Telb
MOJIy4eHbl ~MUMMOOMJIM30BaHHbIE (EpMEHThl - TEpPOKCHAa3a, TIIIIOKOOKCUIA3a,
puOOHyKIIea3a, XOJIMHICTEPa3a, a-aMuias3a u Jp.

Nmmobuin3anus myTeM MHKANCyJIupoBaHus. B aTom metone Ouomornyeckue
CTPYKTYPBl ~ TIOKPBIBAIOT  CHEIHMAIBHBIMH  TIOJTYHNPOHHIIAEMBIMH  00OJIOYKAMH,
U3TOTOBJICHHBIMU U3 Pa3IMYHBIX MaTepuajoB - IIEJUIIOJN03bl, MOJUAKPUIIATA,
HOJUCTUPONIA, TMOMUIPUPOB, MOJUCYIHPOHAMHUIOB, MOJUKAPOOHATOB, JHUIUAOB C

oOpa3oBaHHeM c(pepuiIecKuX rpaHyl.
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[IpeacraBnsier wHTEpeC pa3pabOTKU MO HCIOIL30BAaHUIO  (HOCHOIHITHIHBIX
MEMOpaHHBIX BE3WKYJ B KadyeCTBE KamcCyd g (EpMEHTOB, ILENbIX KIETOK U UX
opranemi (BKJIIOYeHHE B JUNOCOMBI). [Ipu 3ToM (hepMeHT ocTaeTcsi B CBOEM OOBIYHOM
BOAHOM  OKPYXXEHUH, 4YTO OOECHEeYMBAET COXpPAaHEHUE €ro AaKTUBHOCTH U
cnenupuunoctu. Kak u B ciyyae reneif, MemMOpaHa MHUKpPOKAICYJbl MMPOHHUIIAEMa JIJIst
HU3KOMOJIEKYJISIPHBIX CyOCTpaToOB, HO HEMPOHUIIaeMa JUIsl (pepMeHTa.

XapakTepucTHKa XUMHUYECKUX METOA0B HMMOOMIM3a M.

MeTtoa XuMH4YeCKOH CIIMBKH. /[ 3TOr0, Kak MpaBWIIO, UCIIONB3YIOT PEaKLUU
(YyHKUHMOHAJIBHBIX TPYNI OENKOB (00 U € - aMUHOTPYIIBL; o, 3, Y - KapOOKCHIIbHbBIE
IpyNIibl, Cyab(OTHUAPUIbHBIE TPYIIbl HUCTENHA, apPOMATUYECKUE KOJIbl[a TUPO3HHA H
TpuntodaHa, HWMUJA30JIbHAs TpyNNa TUCTUAMHA) C PaA3IUYHBIMU CIIMBAIOLIMMHU
areHTaMd C o00pa3oBaHMEM aMUIHOM cBsizu. Peakuuio nOpoBOOSIT B cpene
BOJOOTHUMAIOIIETO areHra. TakKe MpPOBOAAT PpPEAKUUU MEKIAYy HOCHTEIEM U
Onokaraau3aTopoM 0e3 ydacTHs CIIMBArOmMX areHToB. OJHA W3 MOJOOHBIX peaKIuid
3aBUCHUT OT HAJIMYUS B XUMHUECKOU cTpykType Hocurens rpynn O=C-O-C=0O (octarok
MaJEMHOBOIO AaHTHJPHUAA), KOTOpbIE BCTYNAOT B MPSIMOE B3aUMOJCIHCTBUE C
aMUHOTPYMIaMH KaTajau3aTropa, 00pa3ys MEeNTHIHbIE CBS3H.

NmMmoOunu3anusi myTeM XUMHYECKOro MpPHCOEAMHEHHs OuokaTtaiu3aropa K
HOCUTEJIO OTINYAETCS BHICOKON 3()()EKTUBHOCTHIO U MPOYHOCTHIO CBSI3U, IIUTEIbHBIM
¢dyHkunonupoBanueM. OpHAKO TMpU €€  HCHOJb30BAHMM  YacTO  BO3HUKAIOT
nudpy3uoHHbBIE 3aTPYTHEHHUSI, UCKAKEHUE CTPYKTYPhl OMOKATAIM3aTOPA.

Kak  ocoObrii  ciayyallT XMMHUYECKOM  CHIMBKM  MOXHO  paccMaTpHUBaTh
UMMOOWIM3AIMIO KJIETOK Ha HOCUTENSX THAPOKCHUIOB LIMPKOHMS, TUTaHA, OJOBA U
xenesa. ' uApoKCUIbHbBIE TPyl BBITECHSIOTCS U3 KOOPAMHAIIMOHHON Cepbl TOTO WU
MHOTO MeTaia (PyHKIIMOHAIbHBIMU TPYNIaMu KJIETOUYHBIX CTEHOK. MeX1y HOCUTEIeM
U OMOKaTaIM3aTOPOM yCTaHABIMBAETCS KOOPAUHALIMOHHAS WM KOBAJICHTHAs CBA3b.

MeTtoa mnomepe4HbIX CIIMBOK - 3TO XHMHUYECKOE CBS3bIBaHHE (DEPMEHTHBIX
MOJIEKYJT WM KJIETOK MEXIy cOo0O0il ¢ MOMOIIbi0 OHM- WM MNOJU(YHKIIMOHATBHBIX
areHTOB  (SMOKCHUIIOJIMUMUHBI, TJIYTApOBBIA  anmpAerul, 2,4-TONyOJIIMU30LHAAHAT,

FreKCaMCTUJICHANN30MUaHaT, XJIOPIIPOHU3BOJAHLIC TpHAadWHA H T.I[.) C 06p330BaHI/I€M
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KOHTJIOMEepaToB.  TakuM  cmocoOOM  MOXHO  MMMOOWINM30BaTh  (DEPMEHTHI
JaKTaTAECTHAPOTEeHA3Y, TIIIOKOOKCH a3y, TPUIICUH U JIp.

JIOCTOMHCTBO 3TOr0 METOJA - OTHOCUTEINIbHAS MIPOCTOTA €ro peannzauuu. OJHaKO
ydyacTHE B CIIMBKaX (YHKIMOHAIBHBIX TPYIMI OHOKATAIU3aTOPOB YacTO BEAET K
HApYIICHUIO UX CTPYKTYPBI U CHUKEHUIO aKTUBHOCTU. MIMMOOMIM3anus KIETOK ITyTeM

IMOIICPCUYHBIX CHIMBOK OOBIYHO CBsI3aHA C YTpaTOﬁ WX JKH3HECIIOCOOHOCTH.
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IMPOBUOTHUKU - ONTPEAEJIEHUSA, KTACCUDPUKAILIUA,
OCHOBHBIE TPEBOBAHMUSI K HITAMMAM, CTAJIUU ITOJIYYEHUSA

IIpoOGuoTuku - mpenaparbl, COCTOSAILIME U3 >KUBBIX MHUKPOOPTAaHU3MOB WM
IPOJYKTOB MHUKPOOHOI'O MPOUCXOXKIAEHUS, KOTOPBIE CHOCOOCTBYIOT COXPAHEHHUIO HIIN
BOCCTAHOBJICHHUIO HOPMAJbHOTO COCTaBa KHIIEUYHOM MuKpoduiopel. Haes o
OaktepuoTepanuu npuHamiexut .M. MeunukoBy. bakrepuiitnbie mpemnapaThl HIUPOKO
IPUMEHSIOTCS JUTsl JICUCHHUS U NpoQUiIakThKU aucOakTeprno3oB. OCOOCHHO BaKHBI B
JIETCKOM TIPAKTUKE, T.K. SBISIOTCS (U3HOJOTUYECKUMH U O€3BPETHBIMU JIJI OpraHu3Ma.

Ilo cocraBy aeiicTBYHOIIMX BelIECTB COBPEMEHHBIA apCceHal MPOOHOTHUKOB
1eJ1eCO00pa3HO pa3/IeIUTh Ha 5 OCHOBHBIX TPYMI:

- KJIACCUYECKHE MOHOKOMITOHEHTHBIE POOUOTHKHY;

- IOJIMKOMITOHEHTHBIE POONOTHKH,

- KOMOMHHUPOBAHHBIE MpETapaThl,

- CaMORJIMMUHUPYIOIINE aHTATOHUCTHI,

- Ipenaparkl, CoAeprKaIlre NPOAYKThI MeTa00IM3Ma OakTepuil HOpMO(IIOPHI.

Knaccuueckrie MOHOKOMIIOHEHTHBbIe TNPOOMOTHKU COJEPKUT OJMH IITaMM
Oaktepuil. K HuUM oTHOCATCA: KonmuOakTepuH, OUPUAYMOAKTEpHH, JIAKTOOAKTEPUH.
IMoiMKOMIIOHEHTHBIE TIPOOMOTHKUA COJAEpXKAT JBa M Oojee ImTamMma OaKTepuii-
npobuoTukoB. K mpemapatam 3TOW TpyIIbl OTHOCATCA OWU(MUKOI, AIlUIaKT, JHHEKC,
oududopm. B cocTaB KOMOMHMPOBAHHBIX IPENAPATOB BXOAUT KOMIUIEKC OaKkTepuil ¢
KaKUM-JTHOO0 JICKaPCTBEHHBIM BEIIECTBOM (AIIUTION ).

CamMO3IMMMHMPYIOIIIME  AHTAarOHUCTHl  MPEACTABISIOT  co0oil  OakTepuw,
HECBOMCTBEHHbBIE i1 HOPMaJIbHOM MHKPO(IIOpPHl 4YeloBeKa W yAAJISIONIMECS U3
opranM3ma Imocie Kypca JedeHus. K 3Toi rpymnme OTHOCATCA —Tpenaparhl,
U3TOTOBJICHHBIE HAa OCHOBE JKMBBIX amaTOTEHHBIX AHTAarOHUCTUYECKH AaKTHUBHBIX
npeacraButenieii poxa Bacillus subtilis . K rpynme mpenapartoB, coaep:kamniux
NPOAYKTHI MeTa0ou3Ma 0akTepuii HOpMOQIIOPHI YeIOBEeKa, OTHOCATCS XUJak-(hopre
(«Merckle GmbH», I'epmanusi), ractpodapm («Pharmachimy, Boarapus) u ouodiiop
(Belbo Ltd., M3pann).
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OcHoBHBIE TpeOOBaHMA K IITAMMAaM MHKPOOPraHU3MOB, HCIOJb3yeMbIM B
KavyecTBe NPoOMOTUKOB. OHU JTOIKHBI :
- OBITh U30JIMPOBAHBI U3 OPraHU3Ma YEJIOBEKa,
- o0OmagaTh Jie4eOHBIM BO3JCHCTBHEM HAa OpPraHU3M 4YEJIOBEKa, IOATBEPKICHHBIM
71a00paTOPHBIMU U KJIMHUYECKUMU UCCIIEIOBaHUSIMH,
-TIpU JUTUTEIILHOM UCIOJIb30BaHUU HE BBI3BIBATH MOOOUHbIE AP (DHEKTHI,
- 00yaaTh KOJIOHU3AaUMOHHBIM MOTEHLIHAIOM, T.€. COXPAHATHCA B NMUIIEBAPUTEIHHOM
TpakTe A0 JOCTHKEHUSI MAaKCUMAJIbHO MOJIOKUTEIBLHOTO 1EUCTBUS,
- o0najmaTe CTAOMJIBHBIMM XapaKTEpUCTUKAMM, KaK B TEXHOJIOIMYECKOM, TaK U B
KJIIMHAYECKOM IUIaHe,
- o0nazath BBICOKOM CKOPOCTBIO pOCTAa M PA3MHOXXEHHUS B YCIOBUAX, OJIM3KUM K
TaKOBBIM B KUIIIEUHOM TPAKTE,
- TIpU BBEJICHUU B OOJBIIMX KOJIMYECTBaX 00J]alaTh MUHUMAIbHOM CHOCOOHOCTBIO K
TPaHCJIIOKALMM W3 TMPOCBETA IHIIEBAPUTEIBHOIO TPAKTa BO BHYTPEHHIOK Cpeny
MaKpoOpraHu3Mma,
- UIMETh YETKYI0 (PU3H0J0r0-OMOXUMHYECKYIO U T€HETUYECKYIO TPYIIIUPOBKY.

OcHoOBHbBIE 3Tanbl TEXHOJOTHYECKOIro IMpolecca Mpou3BOJACTBA NMPOOMOTUKOB
CKJIa/IBIBAIOTCS U3 pabOTHI C MPOU3BOJCTBEHHBIMU HITAMMAMM, HAKOIUIEHUS] OMOMACCHI C
IPUMEHEHUEM TIIYyOMHHOTO METOJa KYJIbTUBUPOBAHUS M JHMOMUIBHOTO BHICYIIMBAHUS
npenaparta, pachacoBanHoro B (¢uakoHbl. B xoae paboTel cO ITaMMaMH, UX
aKTUBH3UPYIOT TYTEM psa Taccaxed Ha TuTaTeabHOM cpene. g riayOMHHOTO
KyJIbTUBUPOBAHUS UCIIOJIB3YIOT Ka3€UHO-/IPOKKEBYIO cpeny (momyuenue
JaKkTo0aKTepuHa), rmpoiiecc npoBoiaT npu 37°C ¢ nepeMenmBaHueM, mojaadeil Bo3ayxa,
a30Ta ¥ BBEJCHHEM B KadeCTBE MuTaTeabHOro cyocrparta 40 % pactBopa riroko3sl. [Ipu
KyJIbTUBUPOBaHUH B TeueHue §-10 4. mosryyaroT GakTepHalibHbIE B3BECH, COJEpKaIUe
10-15 mapa. sxuBbix 6aktepuit B 1 mut. [lepen nuodunuzanmeit B 6akTepralibHYIO B3BEChH
N00aBIIAIOT 3alIUTHYIO CPENly, B COCTAaB KOTOPOM BXOMSAT caxaposa, )KejaTo3a U o0par
Mosioka B kosmyectBe 10-20%. DrakoHbl ¢ CyXuM MpenapaTtoM YKYINOPUBAKOT B
aTMoc(epe MHEPTHOIO rasa.

OCHOBHBIMM TOKa3aTesIMH KayecTBa MPOOUOTUKOB SBISIOTCA COJEp KaHHUE

JKUBBIX MUKPOOPIraHNu3MOB U UX aHTAarOHUCTUYCCKAasd aKTHUBHOCTD.



OCHOBHBIE PA3JIEJIBI TEHETUYECKOW MHXEHEPUN

['eneTnyeckass MHKEHEPHUSI — 3TO METOABI MOody4deHUs: pekoMOuHaHTHBIX JIHK,
OOBEIMHSIONMIUX TTOCIEIOBATEILHOCTH pa3Horo mnpoucxoxaeHus (meron p JHK-
TEXHOJIOTHUH).

['eHeTHYECKYI0 MHXKCHEPHUIO TIOPA3ACIAIOT Ha TCHHYI0 HMH)KEHEPHIO, TCHOMHYIO
WH)XEHEPUIO U XPOMOCOMHYIO HH)KEHEPHIO (Tab1.2).

CymHOCTh TEHHOW WHXCHEPHH COCTOUT B IICJICHANPABICHHOM HCIIOJIh30BAHUH
IIEPECTPOEK ECTCCTBEHHOI'O I'€HOMa , OCYIIECTBISEMBIX IN VIVO wmiam in Vitro, mms
W3MCHCHHS TCHETHUECKUX XapaKTEPUCTHK U3BECTHBIX BUPYCOB U KIICTOK.

B kauectBe mpuMepoB TEHHOH WHXXEHepUH IN  VIVO MOXHO Ha3BarTh:
TpaHCJIOKAIHIO (NEPEeMEIICHNE) B BUPYCHbIE T€HOMBI HEKOTOPHIX KJIETOYHBIX T€HOB ,
NPUIAFOIINX BUPYCaM CBOWCTBO OHKOTEHHOCTH. [IprMepom reHHO uHkeHepuu in Vitro
SBJIIETCSI  CO3/IaHME MOJIEKYJSIpHBIX Xxumep u3 (PparmentoB JIHK pasnoro
NPOMCXOXKICHHUS, BKIIOYCHUE UX B pelMIueHTHbIe KiaeTku E.coli, Bac.subtilis u ap. ¢
MOCJICTYIONTUM  KYyJIBbTHBUPOBAHHUEM 3TUX OPraHU3MOB B  IEIAX  IOJy4YEHUS
HEOOXOIUMBIX OCITKOBBIX MPOIYKTOB (ITENTHIHBIX TOPMOHOB, ()EPMEHTOB U T.1.).

CymHOCTh TCHOMHOW WHXKCHEPUHU 3aKIII0YaeTCs B IICJICHANPABICHHON TITyOOKOM
NepPeCcTpoiike reHOMa aKapuoT, MPOKAPUOT MJIM DYKAPHOT, BILUIOTH JO CO3/IaHUSI HOBBIX
BU/JIOB.

[Tpu TeHOMHO# WHKXCHEPUH BO3MOYKHO TTOJIYICHHUE TIOJIOBBIX (CIIUSTHUE TaMET) UITH
comaTuieckux ruopuoB. [1omoBbIe THOPHUABI MOTYUYaAOT MO0 B €CTECTBEHHBIX, THOO B
OKCIIEPUMEHTAIBHBIX yCIOBUAX. CoMaTHYeCKHe THOPHUIBI CITOCOOHBI (POPMUPOBATHCS
JUIIh B HMCKYCCTBEHHBIX YCIOBHSX Yy KIeTOYHBIX (opm. [IpuMepom ecTecTBEHHOM
(MpUpOHON) TEHOMHON WHXCHEPHUH SBJISETCS PEKOMOMHAIUMS TEHOMOB BHUPYCOB

rpuiina, OTHOCAIIUXCA K TUITY A.
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Taoauna 2.

OCHOBHBIE PA3JIEJIbBI TEHETUYECKOM MH)KEHEPUY TEHHAS

NHXEHEPUSA
Coaep:xanue JdTanbl HNucTpymenTa- MeTtoasbl mepenoca
pui TeHOB

Konctpyuposanue |In vivo: ussieucHue|Bupychl, Tpancaoykuus,
OpraHU3MOB C|T€HOB, UX IMEPEHOC M |IUIa3MUAbI Y|KOHBIOTALIUS,
HECBOMCTBEHHBIMU |3aKpEIJICHHE B|TPAaCIlO30HBI TPacHo3ULUs.
JAHHOMY BU/ly |HOBOM T'€HETHYECKOM
pU3HAKaMU OKPY>KECHUH,

DKCIIPECCUS T€HOB

In vitro: cunTe3 mm|PecTpukTassl u|Tpachopmarusi(xumuye

BBIJEJIEHUE  TI'€HOB,
MO U (HUKAIIAS TSHOB,
3aMeHa IPOMOTOPOB
u TEPMUHATOPOB,
JIOKQJIN30BaHHBIN
MyTarcHes,
MIPUCOCTUHCHHE

I'CHOB K BCKTOPHBIM

MOJIEKYJIaM,
BBEJICHHE TE€HOB B
KJIETKH, 170'¢
KJIOHUPOBAaHUE "
DKCTpECCUs

Ipyrue HyKJIeassl
JAHK-nura3ssl,
oOpatHas
TpaHCKpHUNTaza |
npyrue JIHK- un
PHK-
IIOJIMMEPA3HI.

Bekropsl, 308161 1

Ap.

CKasi, SJEKTpOIopaIus,
YCKOPEHHBIMH
JaCTHUI[AMH,
JUTIOCOMAMH ),
MUKPOUHBEKIHS B siIpa

AYKapHUOoT.
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Tab6auua 3.
TF'EHOMHASA UHXEHEPUS

Coaep:xanue O0beKT MeToabl KOHCTPYUPOBAHMS

KoncrpyupoBanue |Bupych PexoMOuHarmst in Vivo u in Vvitro

OpraHU3MOB
HOBBIX B1JIOB
Knerku MexBu0Basi KOHbIOTAIUS U CIUSHUE TPOTOIJIACTOB
POKapUOT
Krnerku CrnusiHUE PaCTUTENbHBIX MPOTOIIACTOB U YKUBOTHBIX

JYKapuoT |KJIETOK, BBEICHHE B KIETKA H30JIMPOBAHHBIX
MeTa(azHbIX XpPOMOCOM, MUKPOMHBEKIIMH XPOMOCOM
B fA/Ipa, NEPEHOC W30JUPOBAHHBIX MUTOXOHIPUU W

XJIOPOTLIACTOB.

BnepBbie comatnueckue ruOpubl KJIETOK MICKOMUTAIONIUX ObLUIA MOJYYEHBI TIPU
KOHCTPYUPOBAHUU THOPUIOM, MPOAYIUPYIOIIMX MOHOKJIOHATBHBIE aHTHUTEIIA.

CoBMeCTHB CIIOCOOHOCTH MHEJIOM K JITTUTEIHHOMY KYJIbTUBUPOBAHUIO B YCIOBUSX
in vitro, a B-knetok npoaymmposars antutena. I. Kemep m K. Munbcreitn (1975)
MOJIYYHJIA THOPHUJ, CEKPETUPYIOIINI MOHOKJIOHATBHBIC aHTUTENA. JIJIst 9TUX 1enel oHu
WCIIOJI30BaJIM MBIIIMHBIE KJIETKA MUEJIOMbI 1 HOpMaJibHbIe B-KIETKHM Cele3eHKN MBIIIIH,
MMMYHHM3UPOBAHHBIX 3aJIaHHBIM aHTUTEIOM. [lomoOHbIe THMOpPUIHBIE KIETKU IIUPOKO
UCIOJB3YIOTCS JJISI  TOJYyYEHUS PA3IMYHOrO poJa MOHOKJIOHAJIBHBIX aAHTHUTEI,
MPUMEHSIEMBIX B TUArHOCTUYECKHUX, JICUCOHBIX U APYTUX HEISIX.

MeTobl reHHO# MH)KeHepPHH, OCHOBAaHHBIE Ha MeTojiax pekomOuHaHTHBIX JIHK,
B HACTOSIIEE BpeMsl HanboJiee IMMUPOKO UCIIOIB3YIOTCSA B MPOU3BOJICTBE JICKAPCTBEHHBIX

npenaparos.
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OCOBEHHOCTH IMPOU3BOJACTBA COBPEMEHHbBIX BAKIIUH

K BakumHam OTHOCHTCS Tpemnapathl, MoJydyaeMble W3 OakTepwii, BHUPYCOB,
rpubOB, MPOCTEHMIINX, a TakXKe U3 HOPOAYKTOB UX  KU3HEAEATEIbHOCTH,
npeaHa3HAaYeHHbIE I aKTUBHOM MMMYHHU3ALUU C LETbI0 MPO(PHUIAKTUKH U Teparuu
MHQEKINOHHBIX, TPUOKOBBIX M Mapa3uTapHbIX OoJsie3HeW. B apceHase coBpeMeHHOI
ummyHonpopunaktuku 6onee 100 3¢ ¢pexkTHBHBIX BAKUUHHBIX MPENapaToB, KOTOPHIE
OTIUYAIOTCS MO COCTaBy, HA3HAYCHMIO, CMOCOOY MpHUMEHEHUs u S(H(PEKTUBHOCTH.
HezaBucumo 0T 3THUX NIPU3HAKOB UX MOKHO Pa3JI€IUTh Ha )KUBbIE, YOUTHIE

( ”THAKTUBUPOBAHHBIC) U XUMUYECKHE.

/KuBble BaKIUHBI [OJYYalOT, HCIOJIb3ys ATTEHyUPOBaHHbIE (OCIA0JICHHBIE)
mraMMbl Oaktepuil U BHUpycOB. OCHOBHBIM CBOMCTBOM BAaKIMHHBIX IITAMMOB,
NPUHLUNMATBHO OTIMYAIOIINX WX OT TMAaTOT€HHBIX, SIBJSIETCS CTOMKas yTpara WUMHU

CIIOCOOHOCTH BBI3LIBATh B OpraHu3Mce 4CJI0OBCKAa TUIINYHOC I/IH(l)CKLII/IOHHOe 3a00JIcBaHuE.

MeToabl noJry4eHHs1 AaTTEeHYMPOBAHHBIX IITAMMOB

1.ITyreM cenekuuu COHTAHHO BO3HUKIIUX BAaKIMHHBIX IITAMMOB C OCIa0JIEHHON
BUPYJIEHTHOCTBIO (TyJIIpeMUiiHAs U OpylLesie3Has BAKIUHBI).

2. JInutenbHOE KyIbTUBUPOBAHUE B HEOIATONPUSATHBIX YCIOBUSX.

3.IlyreM JUIMTENIBHOIO IIACCUPOBAaHHWA B OpraHU3ME HEBOCIPUUMYHUBBIX
KUBOTHBIX WJIM Ha KypUHBIX 3MOpHOHAX - METOJ aJalTalid K HOBOMY XO3SIUHY
(BUpYCHBIE BaKI[UHBI).

4. MetogoM THOPUAM3ALUN «AKTYaJIbHBIX» IMUAEMUYECKUX IITAMMOB BHpyca C
X0JIOZI0AJaNTUPOBAHHBIMUA IITAMMaMH, O€3BpPEeIHbIMU JJIA 4YelioBeKa (TpUIO3HbIE
BaKIIMHBI).

5.Bo3xencTBueM Ha NAaTOreHHBIE KyJBTYpbl MyTareHaMU Pas3IMYHON IPUPOJIBI C
MOCHEAYIOUUM OTOOPOM HEMAaTOT€HHBIX BApUAHTOB, COXPAHMBIIUX WMMYHHbIE
CBOMCTBA.

JKuBble BakUMHBI CO3JAIOT TMPOYHBIA U JUIMTEIBHBIA HMMMYHHUTET, IIO
HANPSOKEHHOCTH  MPHUOIDKAIOMMNCS K MOCTUH()EKIIMOHHOMY UMMyHHTETYy. [lns

CO3JaHuA IIPOYHOIO0O MMMYHHUTCTA BO MHOTHUX ClIydasiX AJOCTATOYHO O,Z[HOI>'I HHBCKIIUHN
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BaKUMHbl. Takue BaKUMHBI MOIYT BBOJUTHCA B OpPraHU3M JIOCTATOYHO MPOCTHIM
METO/IOM, HAamnpuMep, CKapu(PUKAUMOHHBIM WM MEpOpajbHbIM MeToAoM. Jlus
COXpaHEHUsl >KU3HECIIOCOOHOCTH MHUKPOOPraHU3MOB M CHEeUU(PHUUECKO aKTUBHOCTHU
npemnapaTta OOJBIINHCTBO JKUBBIX BAaKLWH BBITYCKACTCS B CYXOM JHO(DUIU3UPOBAHHOM
Bujie. Takue BakIMHBI MMEIOT JOCTATOYHO JUIMTENbHBIA (10 roma U 0Oojiee) Cpok
rogHocTd. JKuBbIE BakKIMHBI CJIEAYET XPaHUTh WU TpaHcnoptupoBath mpu 4-8 °C.
3aMOpaXMBaHWE TaKUX BAaKUMH HE OKa3bIBAET CYLIECTBEHHOTO BIMUSHUSA Ha UX
aKTUBHOCTb. B JKMBBIX BakIIMHAX HET KOHCepBaHTOB. MHbekuuu, 11 npodunakTuku
KOTOPBIX TPUMEHSIIOTCS JKUBbIE BaKUUHBI: TPUMI, KOpPb, IOJIUOMHEIUT MAPOTUT
(BUpYCHBIE BaKIMHbI), CUOMpCKas 5i3Ba, TyOEpKyJie3, ChIMHOW TU(], TyIspeMus, yyma,
Opy1emnies (0akTepuaibHbIC BAaKIIMHBI).

NunakTtuBupoBaHHbie (YOUTBIE) KOPIMYCKYJSIPHBIE BaKIMHBI MOJYYAIOT IYTEM
WHAKTUBAIUU OaKTEpU WU BUPYCOB (DU3MYECKUMU WM XUMUYECKUMHU MyTareHaMu:
nporpeBanue npu temieparype 50-60°C, 06paboTka ynbTpadroIECTOBBIMU JIydaMu WU
dbopMaiiHOM, COHUPTOM, (EHOJOM W JAPYTMMH BEIIECTBAMM C COXPaHEHUEM
KOPIYCKYJIIPHOCTH.

XpaHUTBCS BaKUUHBI JOJKHBI IIpu Temneparype 4-8 °C, 3aMopaxuBaHue
KUJIKAX WHAKTUBUPOBAHHBIX BAKIIMH BEJIET K YMEHBIIICHUIO aKTUBHOCTH MPENapaToB U
NOBBILICHHIO UX PEAKTOT€HHOCTH .

NHakTuBUpOBaHHBIE BAKIIMHBI 00JIaJal0T B 1IEJIOM 00Jiee HU3KOM MMMYHOT'€HHOM
3¢ (HEKTUBHOCTHIO TIO CPABHEHUIO C KUBBIMU BaKIIMHAMHM, HO TIPU MMOBTOPHOM BBEJICHUU
CO3JAI0T JIOCTATOYHO CTOMKUN MMMYHHUTET, MPEAOXpaHssi MPUBUTHIX OT 3a00JeBaHUs
WIM yMEHbIIas ero TsbkecTb. MHbekuu, ad npoduaakTuKd KOTOPBIX UCHOJIb3YIOTCS
WHAKTUBUPOBAaHHBIC (YOWTHIC) BaKIMHBI: OCIICHCTBO, TPUIII, KJIEHIEBON SHIE(QaTUT
(BUpYCHBIE BaKILMHBI), KOKIIONI, XOoJiepa, renaTtuT- A, OpromHON THd, JENroCnupos,
ceimHOM TU( ( GakTepuanbHbIC BaKIMHBI). JIedueOHbIe BaKIIMHBI (TOHOKOKKOBASI BaKI[MHA,
JU3EHTEpUiHAs BaKIIMHA, CTAQHUIO-KOKKOBAsl BaKIIMHA).

JTanbl NOJYYEeHUs] )KUBbIX U YOUTHIX BAKIIHUH.

1.Be16op mTamma u pa3paboTKa yCIOBUN €ro KyJIbTUBUPOBAHMSL.
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2.Hakomenne OWoMacchl KIETOK B OHOpPEaKTOpax IOCie MPeIBApUTEIHLHOTO
BHECEHUS MOCEBHOTO MaTepuarna.

3.KonneHtpupoBanue OMOMAaCCHI.

4. VlnakTvBanus KyJIbTyphl B CiIydae IMOJTY4YEHUs YOUTOW BaKIIMHBI U BBIICICHUE
KJIETOK KUBOM BaKIIMHBI.

5. CranpgapTuzanusi.

XuMHYecKHe BAaKIMHBI TOTOBAT M3 AHTHTCHOB, M3BJIEKAEMBIX W3 MUKPOOHBIX
KJIETOK WIM BHPYCOB. B oTiMuMe OT KOPOYCKYJISPHBIX, XWMHYECKAE BaKIUHBI
BBI3BIBAIOT 3AIUTY MPOTUB OINPEICICHHBIX MaTONEHHBIX CYOCTaHIIMI BO30YIUTENS U HE
COZIEp’KaT M30BITOYHOTO KOJIMYECTBA OaJIACTHBIX CTPYKTYpP. XUMHUUECKUE BaKI[UHBI
TOTOBST W3 TMOBEPXHOCTHBIX CTPYKTYp BHUPYCHBIX YAaCTHUI[ WJIM MHUKPOOPTaHU3MOB
(karicuIOB M CYIIEPKAaIlCHIOB BHUPYCOB, KIIETOYHBIX CTCHOK M MeMOpaH OakTepuii),
coJiepKalluX aHTUTeHBI, 00JaJaroNIe MPOTEKTUBHON aKTUBHOCTHIO. K 3TOW rpymibl
BaKI[MH OTHOCATCS TaKXE€ W AaHATOKCUHBI, TPEJCTABISAIONIME COOOW TMpenaparsl,
MOJIy4YeHHbIE U3 OaKTepUAbHBIX HAK30TOKCUHOB, OOE3BPEKEHHBIX JJIUTEIHHBIM
BO3JIeHCTBHEM (hopMajHa MpHU MOBBIIICHHON TeMIlepaType.

JTanbl NPOU3BOACTBA XUMUYECKNX BAKIIUH:

1.HapaGoTka 6roMacchl KJIETOK BO30YUTETIS.

2.Bpienenne MPOTEKTUBHOTO AHTUTEHA MyTeM Je3uHTedanryi BUPUOHOB WIIH
AKCTPAKIUU U3 KIIETOK C UCIOJIb30BAHUEM OPTaHUUECKUX PACTBOPUTEIICH.

3.0uncTtka aHTUTeHa (MCHOJB3YIOT: YIbTPAPMIBTPAIIUIO, IIEHTPUPYTHPOBAHUE B
IpaIuCHTE KOHIIGHTPAIIMM  Ccaxapo3bl, Telb-QuibTpaluioo, Xpomarorpadguio Ha
MOHOOOMEHHUKaX, aphUHHYIO XpoMaTorpaduio).

4.Ctepunuzanys BaKIIUHbI.

5.CrangapTusaiys 1 KOHTPOJIb KaueCTBa BaKI[MHBI.

[IpenmyIiiecTBO XMMHUUYECKUX BAKIMH - UX MOTEHIHAIbHAS HEPEAKTOT€HHOCTh U
0€3BpeHOCTh B OTJIMYME OT YKUBBIX WM YOUTHIX BAKIHMH, Y KOTOPBIX COXPaHSETCS
HOCHTEJIb FT€eHETUYECKON MH(POPMALIMH, U TTOATOMY Y KUBBIX BAaKIIMH UMEETCS OMAaCHOCTh
pEBEPCUU K AUKOMY THUITY. XMMUYECKHUE BAKIIMHBI 00JIaIal0T CIa00i PeaKTOr€HHOCTHIO,

OoJiee CTaOMIIBHBI U MOTYT BBOJUTBHCS B OOJIBIIMX J103aX 03 moOouHbIX A dekToB. Jlis
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NOBBIIIEHUS] IMMYHOI€HHOCTH XMMUYECKUX BAKLHMH MPUMEHSIOT aIbIOBAHThI, KOTOPbIE
CHOCOOCTBYIOT JUIUTEIHHOMY IUPKYIHPOBAHUIO TPOTEKTUBHOTO aHTUT€HA B OpraHU3MeE.
Wudexkunn, s npopuIakTUKH KOTOPBIX HCHOJIb3YIOT XMUMUYECKUE BaKLMHBI: TPHIII,
MEHUHTOKOKKOBast HH(EKIIHSI, BUPYC SAIIypa U KIEHIEBOro dHIEhaTHTA.

Cpenu coBpeMeHHbIX BAKIMH HEOOXOIMMO BBIJICINUTH ClieAytonue: BakiuHbl ¢
HCKYCCTBEHHBIMHM aJbIOBaHTaMu. lIpvHIMI cO31aHMs BakUMH C HCKYCCTBEHHBIMU
aJbIOBAaHTaMH  3aKJIIOYAaE€TCd B  HCIOJIb30BAHMHM E€CTECTBEHHBIX AHTUICHOB U
CUHTETHYECKUX HOocuTenel. OTHUM W3 BapUAHTOB TaKUX BAKIMH SIBJIIETCS TPUIIIO3HAS
BaKI[MHA, cocTos1Ias U3 OEJIKOB BUpyca rpunna (reMarriiroTHHUHA U HelpaMUHUAa3bl) U
UCKYCCTBEHHOI'O UMMYHOMOZYJISITOPA — MOJUOKCUIOHHMS, 00JaAA0IIEr0 BhIPAXKEHHBIMU
aJ’bIOBAaHTHBIMU CBOMCTBaMHU.

KomOunupoBannble BaknuHbl. Pa3paboTka KOMOWHHUPOBaHHBIX BaKIUH
OOBIYHO TPOBOAMUTCA HAa OCHOBE CYILIECTBYIOIIMX MOHOIpenapaToB. Mcmonb3oBaHue
KOMOMHHMPOBAHHBIX BaKIMH YMEHbBIIAET KOJUYECTBO BU3UTOB K Bpady, HEOOXOAMMBIX
IpU pa3lieIbHOW MMMYyHHU3aIluu, obecrieunBasi TeM caMbiM Oosiee Bbicokuit (Ha 20%)
OXBaT JeTell NpPUBUBKAMU B JeKpeTupyemble Cpoku. I[lomumo »3TOro, mpu
UCIOJIb30BAaHUM KOMOMHHUPOBAHHBIX MPENapaToB B 3HAUYMUTEIBHON CTENEHH CHUXKAETCS
TpaBMaTH3alMs peOeHKa, a TAK)Ke Harpy3Ka Ha MEIUIIUHCKUHN TIepCoHAll.

K koMOMHUpPOBaHHBIM BaKLMHAM, BBITyCKaeMbIM B Poccuu, OTHOCSTCS BaKLIUHBI
AKJIC, menunrokokkoBas A+C, a Takxke AJ[C-aHaTokCUHBI. 3a pyOeKOM BBIITYCKAIOTCS
clenyromue KOMOWHUPOBAHHbIE BaKIMHBI; BaKIMHA MPOTHB KOKIIOWIA, AU(TEpuUH,
CTOJIOHSIKA M TOJIMOMUENIUTA (MHAKTUBUPOBaHHYIO) — Terpakok 05; BakIuHY NPOTUB
KOKJIIOIIA,  AUPTEpUH,  CTOJNOHAKA, [MOJMOMHENNTa (MHAKTUBUPOBAHHYIO) U
remodunbHoi nHpekiuu tuna b — IIEHTAxTXWB; BakimHy NpOTHB KOPH, KPaCHYXH,
snuaemudeckoro naporuta — MMR, [Ipuopukc, HITO «buomen» (rllepmb) coBMecTHO
¢ HITK «Komb6moTtex» (r.MockBa) pa3padoTaiin KOMOMHHPOBAaHHbIE BaKIIMHBI by60o-M u
Bby60-Kox myist mpodunaktuku nudrepun, cToIOHIKA, KOKITIOIIA U renaturta B.

I'eHHO-MHKEHEPHBIE BaKLUHBI - IPENapaThl, NOJY4YEHHBIE C MCIIOJIb30BAHUEM
pPEeKOMOVMHAHTHBIX  KJIETOK. [IpuHIMI CcO3aHusl TeHHO-WHKEHEPHbIX BaKLIMH

3aKJII049acTCsd B TOM, YTO B I'CHOM JXHUBLIX ATTCHYHWPOBAHHBLIX BHPYCOB, 6aKTCpHﬁ,
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OPOAOKEH WM KJIETOK JYKapuoTOB (BEKTOpP) BCTPAauMBAETCA TIE€H, KOJIUPYIOLIHMA
oOpa3oBaHHe MPOTEKTUBHOIO AHTHUTE€HA TOTO BO30YAWUTENS, MPOTUB KOTOPOTO OyAeT
HaIlpaBJ€Ha BAaKIMHA. YCIEIIHO pPEAJN30BaHO NPUMEHEHUE T'€HHO-UHXCHEPHBIX
METOJOB B CO3/1AHUU IPOTUBOBUPYCHBIX BaKIIUH.

B mpouecce co3nanus peKOMOMHAHTHBIX BAKIMH MOYKHO BBIACIUTH HECKOJIBKO
CTaauu:

l.Beiaenenne Wiy NOJIydeHUE TEHA, KOAUPYIOLIErO0 IPOTEKTUBHBIA AHTHUICH.
2.BHenpeHue reHa B 9KCIPECCUPYIOMINNA BEKTOp (IU1a3mMuaa, ¢gar, BUPYC) U BBEICHUE B
IIEPMUACCHUBHYIO KIJIETKY.

3. KynpTHBHpOBaHHE  MOAM(PHUIMPOBAHHOTO  MHKpOOpraHm3ma Iin  Vitro.
4,BpiieneHre U O4MCTKA TPeOyeMOro aHTHUI€HHOTO NPOAYKTa, HCIOJIb3YEMOTO 3aTeM
KAaK BAaKIMHHBIA Ipenapar.

AHTHMIMOTUIINYECKHE BAKIUHBI KOPEHHBIM O0pa30oM OTIMYAIOTCS OT paHee
OINIMCAaHHBIX METOAMK IOJy4eHUs BakUMH. VX CyTh 3aKirodaercss B U3rOTOBJICHUH psiaa
MOHOKJIOHAJIbHBIX aHTUTEN K MIMOTUIIAM MOJIEKYJ MMMYHOTJ00yJIHHA, 00J1aJaroiero
IIPOTEKTUBHOM aKTUBHOCTBHIO. [Ipemaparbl TakuxX aHTUMAMOTUIIMYECKUX AHTUTEIN IIO
CBOEH MPOCTPAHCTBEHHOW KOHQUIypanuu MOJO0OHBI 3MHUTONAM HCXOJHOTO AHTHUIEHA,
YTO IIO3BOJIAET MCIIOJIB30BATh JTHU AHTUTENA B3aMEH AHTUIEHA Ul MMMYyHU3aLUU.
[Tono6HO Bcem Genkam, OHM CIIOCOOCTBYIOT Pa3BUTHIO MMMYHHOM MaMsITH, YTO BeCbMa
BAJKHO B TEX CIyyasx, KOrJa BBEJEHUE COOTBETCTBYIOIIMX AHTUTCHOB HE

COIIPOBOKIACTCA €€ PAa3BUTHUCM.
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HNPUMEPBI OTBETOB HA CUTYAIIMOHHBIE 3ATAYHN
CuryaunonHas 3agaua Ne 1.
Iepeuncaure Buaocnenupuyeckue OeJIKM  YeJ0BeKa, MOJy4YaeMble
METOJaMH IeHHOW MHKEHEePHUHU. YKAKUTE MPEeuMYILeCTBA HHCYJINUHA, MOJY4YeHHOI 0
METOJA0M TIeHeTHYeCKOH WHKeHEepUHM, B OTJIHYHE OT HHCYJIHMHA, BbIICJICHHOIO M3

JKHBOTHOTO CbhIPbs.

B  Hacrosmee BpemMs € IOMOIIBIO  TEHHO-MH)KCHEPHOW  TEXHOJIOIMH
OCYILIECTBJISIETCA  NPOU3BOACTBO  HMHCYJMHA, COMAaTOCTATHMHA, COMAaTOTPOIIMHA,
uHTEpPepoHOB. B paznuunbix nabopaTopusx mnoiaydeHbl pekomOuHaHTHble JIHK mms
cuHTEe3a OETKOBO-NIENTUAHBIX TOPMOHOB rumnoguza u runotaiamyca. OCHOBHBIM
IPEUMYLIECTBAMU TIOJIYYEHHS] BHAOCHEHU(PHUUYECKHUX ISl YEIOBEKA O0€JIKOB ITyTEM
MUKPOOHOJIOTUYECKOTO CUHTE3a ABJISIIOTCS UCKIIIOUCHUE JE(QUIIUTHOTO ChIPhS U CHSITHE
ATUYECKUX MPOOIIEM.

buocuHTe3 HMHCYJMHA 4YeJ0BeKAa KICTKOW KHIIEYHOM NaJOYKh - OJHO U3
BEIIMYAWIIIUX  JIOCTH)KCHUH TEeHHOW HWH)XCHEPHUH, IIOCTaBIICHHBIX Ha  CIIYXOy
yenoseuecTBy. Tak, B 1985 rony Bo BceM Mupe ObUIO 3aperucTpupoBaHo 70 MUIIJTMOHOB
OOJBHBIX UA0ETOM, U3 HUX TOJBKO 4 MIJITMOHA MOJTYYUITU TIpernapaT HHCYJINHA.

Nucynua - TOpPMOH, BbIpabaThIBAEMbId SHIOKPUHHBIMU JKeNie3aMH, ObLT
uccienosad B 1900 roay Hamum cooredectBeHHUKOM JI.B.CoboneBbimM. B ero paborax
BIIEPBBIE TIOKA3aHO, YTO YPOBEHb caxapa B KPOBU, PETYJHPYETCS CIHEHHATbHBIM
TOPMOHOM, TPOJIYIUPYEMBIM OCOOBIMHU KJIETKaMHU TOJKEITYJ0YHOM Kemnesbl. Yepes 21
roJl aHIJIMHCKUE UccaeaoBaTeny baHTHHT U becT BhIIENNIIN U3 3TUX KJIETOK UHCYJIVH.

B 1922 romy wHCYnWH, BBIIEICHHBIN U3 MOHKEITYTOYHON Kelne3bl co0aku, ObLI
BIIEPBbIE BBEACH JACBATWJIICTHEMY MalbuMKy, OoiapHOMY auaberom. Pesynbrar
MPEB30IIE]I BCE OXKHMIAHUS. YK€ 4epe3 ToJl aMepuKaHCKas KommnaHus «2iu JIummm»
BBIITYCTHWJIA TIEPBBIN MpenapaT KUBOTHOTO UHCYJIMHA.

JKMBOTHBIN MHCYJIMH MOJTYYarOT U3 MOMKEIYJOYHON KEIEe3bl KPYITHOIO POraToro
ckota. OMBITHBIN TEpCOHAT Ha OOWHIX TO pa3pabOTaHHON METOIMKE OCYIIECTBIISIET

HU3BJICUCHUEC JKCJIC3 M3 TYIII, 6I>ICTpOC HX 3aMOpa’XHMBaHHUC. 3areM B BaroHax -
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pedpmwxkeparopax OHH  OTHPABISIIOTCS Ha  (apMmaleBTHUECKHE  IPEIIpPUSTHUS.
[Tomxenynounas xene3a kopoBbel BecuT 200-250 rpamm, mns nonydeHuss 100 rpamm
KpucTajuimueckoro uHcyinmHa Tpedyercss 1000 kr ucxomgHoro chipbs. HHCyIHUHBI
KUBOTHBIX, B BUJAY CHUJIOBOW CHEIM(PUUHOCTH, OONAJAIOT HETAaTUBHBIMU MOOOYHBIMH
abdexTamu: HapyuieHue padOThl IMOYEK, PACCTPOMCTBO 3pEHHUs], aJUIEPrUUECKUe
MIPOSIBJICHUS.

AMUHOKHUCIIOTHAas  MOCJEI0BAaTEIIbHOCTh  YEJIOBEUECKOTO HMHCYJIMHA  Oblia
onpeneneHa Canrepom enie B 1955 rogy. bpuio ycTaHOBIEHO, YTO HHCYJIMH COCTOUT U3
JIBYX amMUHONMENTHAHBIX Tenedd A u B mmaoi 20 u 30 ammaOKHCIOT. B 1963-1965
ronax kosmektuBamu ucciuenoBareneil CIIA, ®PI" u Kurtae Obl1 mpoBeneH CUHTE3
o0eux 1enel U CoelMHEHUE UX AUCYIb(PUAHBIMU CBS3IMU JUIsl OJyYEHUSI MHCYJIMHA.
OpHako OCYIIECTBUTh B MPOMBIIUIEHHOM MaclTabe AOpPOrOCTOAIIMNA M CIOKHBIN
CUHTE3, KOTOPBIM BKIIFOYAeT 170 XMMUYECKUX peaKIuil, 0Ka3aaoch TPYIHO.

B 1980 romy marckoii kommanuedt «HoBo wuHmactpu» pa3paboTaH METO[
(epMEHTATUBHOTO MPEBPAILECHUS] UHCYJIMHA CBUHBY B MHCYJIMH Y€JOBEKa 3aMEUICHUEM
ocTaTka anaHvHa B B-mienu Ha TpeonuH. [Ipu xpomarorpaduyueckoil ouncTKe MpOayKTa
MOJIy4eH mpenapar ¢ 99% 4ucToThl.

[ToyueHne MHCYTMHA T€HHO-MH)KEHEPHBIM METOJIOM OBbLIO BBIIOJHEHO TAKXKE B
Havase 80-x rr. B kauecTBe KOMIeTEeHTHOH KieTKH nucnojb3oanu E. coli. 'ensl 06enx
Henei MOJIEKYJbl YeJIOBEYECKOr0 MHCYJIMHA OBbUIM IMOJYYEHbl METOJIOM XUMUYECKOTO
CHUHTE3a. OTU TeHbl MPHUCOSAMHSIM K 3' -KOHIy TeHa, Koaupyrouiero Oenok [ -
rajlakTo3ua3y, U BBOJUJIU B BEKTOPHYIO Iia3Muay. TpaHchopmupoBaHHbie KieTkH E.
coli cunTEe3MpoBaM XHMMEpHbIE O€iKH, cocTosmme W3 A- W B- menu uWHCYyNMHa,
IIPUCOEINHEHHBIX YE€PE3 METUOHUH K

3 -ranakro3unaaze. [Ipu momomm OpomMimaHa, cneupUYECKd PACIICTUISIONIETO
OeNKM MO OCTaTKy METHOHWHA, BBLACISUIM MHAMBHAYAJIbHYIO LIeTlb MHCYIHMHA. [lanee

e COCAVHAIN B AKTUBHYIO MOJICKYJIY HHCYJIMHA.
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CuryaunonHas 3agaua Ne 2.

IIpoBu3op-cTraskep moay4yus 3aJaHue K BBINYCKHOH padotre «Ocobdennocmu
npPoOU3600CMEa HOB02A1IEHOBHIX NPENAPAM06).

[Ipu oTBeTe Ha JAaHHYIO CUTYallMIO HW3JIOXKUTE OCHOBHBIC MOJOXKEHUS JAaHHOMN
TeMbl (IPEUMYIECTBa HOBOTAJICHOBBIX NpeNaparoB, CocoObl nomydeHus). HazoBure
BO3MOYKHBIE€ BAPUAHTHI OYMCTKH, BKJIIOYAsi METO[IbI, UCIIOJIb3yeMbI€ B OMOTEXHOJIOTHH,

000CHYHTE MPEUMYIIECTBA XEMOCOPOLINU TIEPE]T APYTUMHU METOaMH.

CuryauunonHas 3axaqa Ne 3.

[ 1edyeHust BHMPYCHBIX 3a00JIeBaHMH I71a3 BpPa4Yd YacTO0 HA3HAYAKOT
rjasHble Kamiu ¢ nuareppeponom (MPH). PaccMoTpuTe O0MOJOTHYECKYI0 IPUPOIY
npenapara, Kiaccupukanu, OCHOBHbIe TEXHOJIOTHYECKHE CTAAUM MOJYyYeHUs a-
HNPH. IlpuBeaure CpPaBHUTEJbHYIO XapaKTePUCTHKY HATHBHUBIX M T'€HHO-

uHKkeHepHbIXx UDH.

Nurepdeponnl (MDH) npencrapinstoT coboi TIUKOTPOTEUIBI C MOJCKYJISPHON
maccoii 20000-30000 1 crenuduIecKoii aKTHBHOCTBIO, PABHOM MM IpeBbimaromeii 10°
Ha 1 mr Oenka. OHM CHHTE3UPYIOTCS IN VIrO u IN VIVO B OTBET Ha BO3JCHCTBHUEC
MPUPOJHBIX (BUPYCHI, SHAOTOKCUHBI, BHYTPUKIETOYHBIE MMAPa3UThl) U CUHTETHUYECKUX
(BBICOKO- M HHU3KOMOJICKYJISIPHBIX) HWHAYKTOPOB; JACHCTBYIOT Ha BHYTPHUKICTOYHBIC
sTansl pernpoaykuuu mupokoro kpyra PHK- u JIHK-coaepxkamux BupycoB, MHTHOUPYS
TpaHcsAuio BUpycHbIX nHbopmainmonubix PHK u ux 6uocunres.

NutepdepoHsl HE TOKCHUYHBI, HE TMOBPEXKIAIOT HOPMAJIbHBIX (YHKIIMH KIIETOK
(oHEepreTHUeCcKuit 0OMEH, CHHTE3 MaKpOMOJICKYJ), HO MOJABJISIOT Pa3MHOKEHHE OBICTPO
JEJISIIIUXCS KJIETOK, BKIJIFOYAsi OMMyXOJIEBhIE.

Haunbonee netanbHO W3YYEHHBIM OWOJIOTMYECKUM CBONCTBOM HHTEP(PEPOHOB
SBISIETCSI ~ MX  MPOTUBOBUPYCHAsT  AaKTUBHOCTb,  KOTOpas  XapaKTepHu3yeTcs
YHUBEPCAIbHOCTHIO, TKAHEBOUN CNIEIM(PUUHOCTHIO, TEHCTBUIO M0 TUITY KAaTaIu3aTOpPOB U

BHYTPUKJIETOYHOM TOYKOHN IIPUIIOKEHHUS.
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Knaccudpuxkauus unrepgepoHos

B 1980 r. komuteToM 3KcrepToB BceMHUpHOI opraHu3anuu 34paBOOXPaHEHUS

OnL1a IMpUHATA H PCKOMCHAOBAHA K UCIIOJIb30BAHUIO KJIaCCI/I(I)I/IKaHI/ISI, COrjIaCHO KOTOpOﬁ

Bce UDH uenoBeka noapazaenstoT Ha 3 kinacca. OHM KOJUPYIOTCS pa3HbIMH F€HAMU U

HMCIOT XapaKTCPpHYIO IJIA KaXXIOTO0 KiacCa IIOCICAOBATCIIbBHOCTL AMHUHOKHCIIOT, H3

KOTOPBIX MOCTPOEHBI UX MOJEKyIbl. [Ipu Hanmuuum pexkoMOMHaHTHBIX BapuanToB MOH

UX 00BIYHO 0003HAYAIOT PUMCKUMH OyKBamHu.

TaoOmnumna 3.

Kaaccudpuxkanus narepgepoHoB 4yejioBeKa

Kaacc UOPH HUcnmoabzyemoe  |MHIyKTOp Kierku-npoayueHTsl
HAHMEHOBaHUe
JlelikouurapHbIi NDH-a BUPYC JIEUKOLUTBI rnepu-
(uueckoi KpoBU
OubpoOIACTHBIM N®H-p BUPYC ¢$bubpodracTs
NMMyHHBIM NDH-y MUTOT'E€H JIEUKOLIUTHI nepu-
cnenuduueckuii  |pUUeckor KpOBH WU
AHTUTEH. T- muMpoOIacThl
JTUMQOITUTHI
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Tabmnura 4.

Texnosornuyeckas cxema omocuuresa UOH-a

Texnonoeuueckas cmaous. Yenosus
TII-1. [Tomyuyenune yucthiX | OTAeneHrue  Iia3sMbl  OT  JIGHKO3PUTPOMACCHI
JIEUKOLIUTOB HEHTPU(PYTUPOBAHUEM, (bpakuHOHUpPOBaHUE

JIEKOMACChl B IPUCYTCTBUM OCAAUTEINS (METUIIIIEIN-
JII0JI03b1) € TocieAyronmM reMmoiausoM. [lpu stom
oOpazyercsi 3 ciosi, pacTBOpP METHJILEIUTIONO3bI C
JerkonuTaMu  (BEpXHUM  CJOM), JIeHKOIJICHKA
(cpenHuil co0il) U OCaIOK SPUTPOIUTOB (HIKHUI
CJION). 2 BEPXHHX

CJI0s1 ImoABCpraroT

HEHTPOQYTUPOBAHUIO U PECYCIICHIUPOBAHUIO

OCaJlKa B IIUTATEJILHOM CpEJE.

TII 2. [IpaiiMuHr(aKkTHBHpOBaHUE

MeTaboIM3Ma JICHKOIIUTOB)

Jletikorutet 10-20 MaH/MIT B cpefie
Ne 199 ¢ 5% nna3mbl TOHOPCKOM KPOBH,
-2-104,37,5°C 3 en./mu renapuna , 0,0015 ex./mi

uHcynuHa, 200 ME/mn Hatusnoro MOH

TII-3. [Tosyuenue BHpYCa

WHIYKTOpA.

B  kawectBe wuHAyKTOpa uUHTepdepoHOreHesa
WCIIOJB3YIOT BaKIMHHBIN mTamMMm Bupyca CeHpan.
IIpenBapurenbHOE

KYJIBbTUBUPOBAHHC BUPYCOB

MpOBOJAT B pas3BuBarommxcia 9-11 cyTrouHbix
KYpHUHBIX SMOprOHaX. OCHOBHBIE TEXHOJIOTUYECKUE
onepanuu: OBOCKOIIH, oTOpaKkoBKa,
WHKYOMpOBaHUE KYpPUHBIX 3MOPHOHOB, BBEJICHUE

WH(EKIIMOHHON B3BECH B AJJITAHTOMCHYIO TOJIOCTD C
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MOCJIEAYIOIIUM UHKYOUpOBaHUEM B TeueHue 48-72
9JacoOB U CTSATUBAaHHEM WH(DHUITUPOBAHHON KUIKOCTU
c MOTHOIINX KYPHUHBIX AMOPHOHOB.

Bupycconepxaiyro  alNIAaHTOMCHYIO — JKHJKOCTb

HEeHTpU(PyrupyoT

TII-4. Brenenne BUpYyCa-

WHIYKTOpA.

BBeaenue Bupyca -uHIAyKTOpa B J103€

Nunykuus 1 9, 37,5°C 5 PIIJI50 Ha 1 nelfikouut B
peakTop ¢ JIEWKOUUTAaMH C  TOCIEAYIOUIUM
neHTpudyrupoBanueM mpu 600 x 0 -15 MuH.,

COop ocaika UHIYITUPOBAHHBIX KJIETOK.

TII-5.buocunres.18 1, 37,5°C

CycneH3uoHHas KyJbTypa B

B3BEIIEHHOM cJ10€. ONTUMAaIbHbIEC YCIOBUS JJIS
nojiyueHus BbICOKMX TUTpoB M®PH-a co3marorcs
npu

KYJbTUBUPOBAHUU JIEHKOIIMTOB B KPYTJIOJOHHBIX
KOJ10aX, HAKPBITHIX (POJIBIOM, 3aTIOJTHEHHBIX
KJIETOYHOM B3BECHIO HAIIOJIOBUHY, IPU OCTOSSHHOM
MepEMEIINBAHNH.

NHakTuBamuio Bupyca-uHTephepoOHOTreHa
OCYIIECTBIISIIOT noBeaeHneM pH cpenst 10 2,2-2,.4 u

IKCTIO3HIHEH moydadbprkaTa HE MEHee 7 CYTOK.

TII-6.0uncrtka uarephepona

[TosTanmHO:  ocBeTsAOmast,  yiIbTpadUIbTpALIUS,

cTepuiin3yromas GpuibTpanus

TII-7. Kontposns nonydadpukara

KoHTpoJib HA CTEPUIIBHOCTB,
uHTepdepona. [IpoTHBOBUPYCHYIO aKTHBHOCTD,
cnenmupuyeckyro  O€3BpeIHOCTh, aHAIU3  Ha

cnenupuIeckue MIPUMECH, TOKCUY-HOCTbD,
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OTCYTCTBHUC MHUKOILIIa3M.

TII-8. Cranmaptusanus npemnapata | PasBenenue npermnapara 10 Tpebyemoit

cnenupuIecKoil akTUBHOCTH U

noBesieHus 3HaueHus: pH

TH-9. Po3muB mnpenapara B |Po3mus OCYILIECTBIISIIOT c

aMITyJIbl. MOMOILBIONIOyaBTOMAaTUYECKUX ~ J03aTOPOB B
aMITyJIbL.

TII-10. CyO6nuMmanroHHoe | 3aMOpaXMBaHUEe  mOpemapara ©  CyOJauManusl.

BBICYIIIUBAHUE. 3amaiika aMIIyJic IpernapaToM B aTMocdepe a3ora.

TII-11. KoHTpoJib TOTOBOTO KonTpouib Ha CTEPUIBHOCTb, npermnapara.

MPOTUBOBUPYCHYIO AKTUBHOCT,
TOKCUYHOCTh, pH, pacTBOpUMOCTb,

crienupuYecKyro 0€3BpEeTHOCTD.

YMO-12. YnakoBka, MapKHUpOBKa

I'enHO-uHKeHepHbIe MHTEP(EPOHDI

OmnbiTel Mo mepeHocy renoB W®H denoBeka B OakTepuaibHble KIETKH ObUIH
HayaThl B KOoHIIE 70-x romoB . CyTh 3aKII04aiach B CJACIYIOIEM (CM.pHUC. 2).

Hna  ximonupoBanuss reHa a-MDOH B kayecTtBe HMCXOAHOrO Marepuania
ucnosb3oBanu (ppakmuio 12 S nmomu (A) MPHK (urbopmanmnonnas ageHWIMpoBaHHAS
PHK), nonydeHHy0 M3 KJIETOK JICMKOIIMTOB, MHAYIIUpPOBaHHBIX BUpycoMm Cenmaii. Ha
6aze mHbopmanmonnoit PHK monyuena xommiementapuas et [IHK, coctosimas uz 2
neneil. [lomyuennas nsyxcnupanshas JJHK Oblia paciienyiiena ¢ moMOIIbIO0 pECTPUKTA3
¢ o0pa3oBaHUEM JIMIIKOTO KOHIA 0uro-dG. AHanmoruyHas onepaius Oblia TIPOBEICHA C

wiasMuaon ¢ obpazoBanmeM Jsmnkoro onuro-clO-konma. C  momompio  Juras
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ocymiecTBieHo BcTpanBaHue komruiementapHou JIHK, conmepxkameidt nndopmanmio o
ctpykrype a-M®H B mmazmuny pBR322.

OTa mIasMuza HECET B CBOEM COCTAaBE I'€HBI, ONPEACIIONIME YCTOMYMBOCTD K
JByM aHTUOMOTHMKaM: TeTpauukiuHy W amnuiuiumay. BeraBka JIHK wunTepdepona
WHAaKTUBUPYET TI'€H, OTBETCTBEHHBIM 3a YCTOWYMBOCTH K AaMIULMUIUHY, IO3TOMY
NEPBUYHBIM OTOOp KIIETOK, MOJIyYMBIIMX THOPHUIHBIE IUIa3MHUIbBI, IPOBOAMIN 11O

YCTOMYMBOCTH K TETPALMKIIVHY.

cuntes

Rk s iy
S O

PEKOMEUHAHTHAA NNAIMUAS
€ renom muTepdepona

pCKOM6I/IHaHTHa${ mIasmMmuga

C TeHOM uHTepdepoHa

Puc.2. Cxema KJI0OHHpPOBaHUS T€HOB MHTEPPEPOHOB YEIIOBEKA

Jlns  oTOopa HYXHBIX KJIOHOB HCIOJIB30BAIM CICAYIOIIUI METOJ: CMECh
HECKOJIbKUX IUIa3MHUJI U3 Pa3HbIX KIIOHOB, OJIHA U3 KOTOPBIX MOXKeT coaepxars JIHK
uHTep(depoHa, JACHATYpUPYIOT W CBS3BIBAIOT C TBepAou mnomioxkoi, C sroir JIHK
rubpuausupytor obpasusl PHK, nomyuennble u3 mnponyuupyrommx WOH kierok
yenoBeka. PuibTpsl npombiBaroT, monpyroT PHK B penarypupyrommx ycinoBusx u
AJII0AT WHBEKIUPYIOT B OBOIUTHI a(PPUKAHCKOW 3€JICHOM JISTYHIKW JIJIsi BBISBICHUS
MPHK wuntepdepona. Cpean kioHOB BbIOpaH oauH, HasBauHbli Hif-2h, mMeromuii
BCTaBKY COOTBETCTBYIOLLYIO pa3Mepy mojaHoro resa a- UOH .

B CCCP nepBoe ycnenHoe KIOHUPOBAHKME T'€HA JICMKOLMTAPHOTO MHTEp(depoHa
omricado B 1982r. akan. OBunHHUKOBBIM, (prbpodmacTtHOTO B 1983 1. - FO.U. K03710BBIM,

uMmMyHHOTO - B 1985 1. E.JI. CBepasioBbIM.
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Okcnpeccus reHoB UOH npousBezeHa HE TOJIBKO B KIETKM KAIIEYHOW MaJIOYKH,
HO W B KJIETKH T'paMOTpHUIATEeNIbHBIX OakTepuii Pseudomones . DTot crocol JIeKHT B
ocHoBe npomsinieHHoro npoussojictBa UOH B Poccun (HITO «BekTopy).

Pacmimpenue ucnosib30BaHUs PEKOMOMHAHTHBIX (reHHO-uH:KeHepHbIX) IDH u
NapajuielIbHOE COKpAallEHHWE B TOCJIEIHEE BpeMsl NMPUMEHEHUS MATHBHBIX MpENapaTroB
CBS3aHO, TJIABHBIM 00pa3oM, € JA€PUIMTOM CBIpbS JJII TPOU3BOJCTBA MOCIEIHUX
(moHopckast KpoBb). COBpPEMEHHBIE TEXHOJOTUHM OYHMCTKHA ITO3BOJSIOT IMOJIYYUTh
BBICOKOKOHIIEHTPUPOBAHHBIE IpenapaThl FT€HHO-UHKEHEPHBIX UHTpepepoHoB. OnHAKO,
Ha COBPEMEHHOM ypoBHE pekoMOMHaHTHble UMDH — 5T0 numb BOCHPOU3BEICHHBIC
otaenbHble cyoTunsl UOH (mpoayKThl) OHOTO TeHa, YTO CKa3bIBAE€TCA Ha MOTEHIHAJIE
TEpaneBTUYECKON aKTUBHOCTH. MaeanpHbll mpenapar I0JKEH, M0J0OHO HAaTUBHOMY,
UMETh UX (Qu3Hoioruyecku coOamancupoBaHHoe coueranue. CemeiictBo HN®H-a
COZIEPKUT OK0JIO 20 MOATHUIIOB, TOATOMY ITPUPOJHBIE MPENapaThl MHOTOKOMIIOHEHTHBI U
COJIep’KaT BCE WJIM 10 KpaitHel Mepe OOJIBIIMHCTBO U3 IMOJTHIIOB.

Kpome Toro, mpuponusie MOH He 00nanar0T aHTUTEHHBIMU CBOWMCTBAMHU U HE
BBI3bIBAIOT CEHCHUOMIM3ALMU NP IJIUTEIBHOM MHOTOKpAaTHOM BBeJeHHH. HekoTopsble
pekoMOuHanTHbie M®H, HanmpoTuB, NMpu BBEAECHUU HHBEKIUOHHBIM IIyTEM MOTYT
BbI3BaTh 00pa30BaHME HEUTPAIM3YIOLIUMX WIM CBs3bIBaroluMX aHTuTend. Ha mpumep,
HamOoJiee 4yacTo ucmnoiib3yeMblie pekomOuMHaHTHbIe M®DH-a2a (Peadepon, Podepon),
N®H-a2b (Uutpon A, PeanbaupoH), SIBISIOTCA aHAlIOraMd MPUPOJIHBIX MOJATUIIOB C
TOYCYHBIMH MyTamusMu B  OenkoBoit  ctpykrype lis-his, arg-his, arg-arg,
COOTBETCTBEHHO, KOTOPBIE MaJO BIUAKOT Ha AKTUBHOCTb, HO CYIIECTBEHHBI C TOYKH
3penust cencuOunuzanuuu. Jlekapctsennslie npenapatsl MPOH.

K mHacTtosdmemMy BpemMeHM OmNpelesneH Kpyr 3a0ojeBaHHil, OpH KOTOPBIX
sbdextuBHO ucnonb3zoBanue MOH. M3 BupycHbix uHdpexumii - 3ro OPBU, rpumnm,
SHIEQaAJIUThI, BUPYCHBIE TE€MAaTUThI, TEPIETUYECKUE TMOpPaXKEHUs (KOHBbIOHKTHUBUTHI,
KEPaTOKOHBIOKTUBHUTHI) CIM3UCTBIX 000s04eK U ria3. [lo MHEeHWIO KIMHHUIIMCTOB, MPH
repreTUYECKUX TMOPAKEHUAX KOXU U CIM3UCTBIX O00O0JOYEK CleqyeT OTAaBaTh

IPEANOYTEHUE MECTHOMY INpuUMeHeHuIo mpenapara. UOH Hamen npumeHenune pu
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nepecajkax OpraHoB Kak CpelICTBO, MPEAYNpEeXAAroniee BTOPUYHBIE BUPYCHbIE
UHEKINH.

JlexapctBennbie Gopmbl MDH-a, pazpeiieHHble K MEAUIIMHCKOMY MPUMEHEHHUIO
BKJIIOYAIOT MPUPOJHBIE (HATUBHBIE) W pexkoMOWHaHTHBIC. [Ipemaparbl NPUPOAHOTO
N®H-a B 3aBUCUMOCTH OT METOJIOB OYMCTKHA MOXHO Pa3lelUTh Ha JIBE TPYIIbI -
HATUBHBIE U KOHIICHTPUPOBAHHBIE.

[IpenapaTsl HATUBHOIO THUIA MO OEIKOBOMY COCTaBY MPAKTUYECKH HE OTIMYAETCS
OT UCXOAHBIX MOJTy(PaOpUKaTOB, XapaKTEPU3YIOTCSI HEBBICOKOU yJI€IbHON aKTUBHOCTBHIO
- 10 MO" ME na 1 Mr Gemka, HO COXPAaHSIOT BCE HHTOKUHBI, IPOIYLHPOBAHHBIC B
npolecce MHTEPPEpPOHOreHe3a, B HMX ECTECTBEHHOM COOTHOIIeHHH. [loaToMy oHuU
00Jaal0T BBICOKMM IOTEHIMAJIOM HMMMYyHOOUoJornyeckoro nedctBus. K 3Tum
npenapaTtaM OTHOCATCS 4YesioBedecKHi JierkouurtapHbii UOH mia uHTpaHazambHOTO
IIPUMEHEHUS, Ma3b U cynnozutopuu ¢ MOH.

buoTexHOMOTHsT KOHLIEHTPUPOBAHHBIX IMPENAPATOB BKIIOYAET XHUMHUYECKYIO
OYHCTKY, YTO NPHUBOJUT K CHUKEHUIO MMMYHOOMOJOTMYECKOrO0 TMOTEHIMaNa H3-3a
yTpaThl HUTOKUHOB. OJHAKO 3THU Mpenaparbl MPEICTABISIIOT TAKXKE LEHHOCTb IS
MPaKTUYECKOTO 3[paBOOXPaHEHUS. Hamnpuwmep, BBICOKOKOHIIEHTPUPOBAaHHBIN
yesiopeueckui senkouutapublii MOH - YJIM nna vHBEKIMM - MOKA HE3aMEHUM B
CUTyalMsIX, KOrJa HEO0OXOJMMO BBECTH BBICOKHME pa3oBble J03bI (JUM(OOIACTHBIN
JeKO3 B CTaauM OOOCTpPEHUS), a TAKKE MPHU JICYEHUH BUPYCHBIX M OHKOJOTMYECKUX
NOpaXeHU, JTOKAJIM30BaHHBIX 32 TeMaTOdHIIe(hanTnueckumM 0apbepoMm.

K mnpenapatam KOHLIEGHTPUPOBAaHHOTO THIIA OTHOCUTCA U TIJa3HbIE KaIlIM
«Jloxdepon», mnpenacrapisomme  co00M  TUOPUIM3UPOBAHHBIA  MOPOIIOK  C
npoTUBUpPyCHOW akTuBHOCTHIO He MeHee 8000 ME/dmakon. Jlokdepon ycmemntHo
OpUMEHSIETCS JJIE MECTHOTO JICYeHMs] BHUPYCHBIX TOpakeHuUd Tia3. B rpynmy
pexomOuHaHTHRIX UDH Bxomat peadepoH , peanbioH, HHTPOH A U BUGDEPOH.

Peadepon (uenmoBeueckmii pekomOuHanTHbIE WM®H-a.2) mpoumsoactea HIIO
«Bektop» r. HoBocuOupck moiydeH npu KyJIbTUBUPOBAHUM OaKTEpUAIBHOTO IITaMMa
Pseudomonas sporogenosa, cojaepkamiero B CBOEM T'€HETHYECKOM  armapare

BCTPOCHHYIO peKOMOMHaHTHYIO 1a3muly rena MDH-a2 yenoseka.
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HUutpon A
(uenoBeveckuii pexomOuHanTHeli UDH-a2b) dupmer Schering Plough - CIIIA

nosiyueH no pexomouHanTHou JIHK-TexHomorum c ucnosib3oBaHuEM OaKTepUaIbHBIX
E.coli, comepxamux BCTPOCHHBIN T€HHO-WH)KEHEPHBIM ITyTEM I'€H, KOIUPYIOMIHNA TOT
yelioBeueckuii Oenmok. DTU mpenapaTrbl HIMPOKO HCMONB3YIOTCA B I JICYCHUS
BOJIOCATOKJIETOYHOTO JIeMKO3a, MHOXXECTBEHHON pELUUJIMBUPYIOUIEH MHUEIOMBI Y
NAI[MeHTOB, HEYYBCTBUTEIBHBIX KO BCEM BHJaM XHMHOTEpANHH, a TaKXKe CAPKOMBI
Kanomm, accounnpoBannoii co CITMIom.

BBegenue Oonpmmx 103 O€fKa COMPOBOXKIAETCS TMOBBILIEHUEM TEMIIEPATYPHI,
NOSIBJIECHUEM TOJIOBHOW OOJM, pacCTPOMCTBOM KEITYJOYHO-KUIIEYHOTO TpaKTa
(TomHoTa, MHOTAA 0OOCTPEHUE TenaTuTa), BO3HUKAIOT HapyIllIeHUs B paboTe cepeuHO-
cocyaucToil cuctembl. Ha ocHoBaHuu n3yyeHus onrorenesa cucrembl MOH pazpaboran
HOBBI OTEUECTBEHHBIM mnpenapar «Budepon»-cynmnozuropuu, BKIIOYAKOIUE B ce0s
pekoMOuHanTHeIi M®PH-a u mnpenapaThl aHTHOKCHIAHTHOTO JNEUCTBUS (TOKOGEPO
alnerar, acKopoOuHoOBas KucioTa). «Budepon» MmooxKUTEIbHO 3apeKOMEHA0BaN ce0s B

MeINATPUIECKON TPAKTHUKE.
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CXEMBbI, HEOBXO/JIUMBIE ITPU OTBETE HA BOIIPOCHI 110
BUOTEXHOJIOI'NM.

1. XapaktepucTka OCHOBHBIX METOI0B UMMOOUIIM3aIluU OUOTpEenapaToB.

2. O6m1as cxema Moy4eHus: KyJIbTYphbl TKAHU JICKAPCTBEHHBIX PACTCHUM.

3. Cxema pekom6Ounanuu JIHK uH BUTpO.

4. Cxema MoJydeHUs NHCYJIMHA TeHHO-UHXECHEPHBIM METOI0M

5. TexHomoruueckasi cxema OMOCHHTE3a JIEUKOIUTAPHOTO UHTEPhEpOHAa.

6. Cxema KJIOHUPOBaHUS T€HOB UHTEP(HEPOHOB UYETIOBEKA,

/. CxeMa OYHUCTKM PEKOMOMHAHTHOTO HWHTEp(PEpOHA C MCIOIH30BAHUEM
adunHOM XpomaTorpaduu.

8. YcTpoiicTBo 6nodumbTpa U a3pOTEHKA.

9. Dranbl IIPOU3BOACTBA OCHOBHBIX BAKIIWH.

Meronnt KMMOﬁI/IJIPIZ}aHPIH dbepMeHTOB

Y Y

CI)nawfecme Xumuueckue
AncopOuys Bxoiouenue Huxancynu- BximioueHue KogaseHTHOE
B Irejib pOBaHHE B JIMTIOCOMBI CBSI3LIBAHUE

154 B
0‘

Puc. 3. Meroapl umMoOwmn3aIuu GepMeHTOB
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