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DHTEpaIbHOE UCKYCCTBEHHOE MTUTAHUE
[TapenTepanbHOE MUTAHUE: OCHOBHBIE TTOHATHS
IToxazaHust AJ1s1 TOJTHOTO MapEHTEPATBHOTO MTUTAHUS
ITokazanust 1711 YaCTUYHOTO NAPEHTEPAITHHOTO MTUTAHUS
KoMIIOHEeHTBI TapeHTEePATLHOTO MUTAHUS

Crucok UCIOIb3yEeMOM JIMTEPATYPHI



BBenenne

[IpoOnemMa MCKYCCTBEHHOIO MUTAHMS B TEX CIIy4dasiX, KOrJa MalMeHT He MOXET, He
XOUEeT WIH HE I0JKEH €CTh, MO-MPEKHEMY OCTAETCSI B OTEYECTBEHHOM MEAUIIMHE OJTHOM U3
MepBOOUYEPENHBIX. Bompockl KOpMieHHST OOJBHBIX OCTAIOTCS Ha mepudepur BHUMAHUS
MHOTHUX PEaHUMATOJIOTOB, XOTS M3/IaHbl U IIUPOKO M3BECTHHI KaMHUTAJIbHbIE MOHOTpaduu
no nytpuimosioruu (A.JI. Koctrouenko, J./1. Koctuna u A.A. Kypeiruna, A. Bpernunaa u
A.B. Cymxsna). 3HaKoMcTBO ¢ (U3MOJIOTHEM HE MelIaeT Moja4ac Ha3HayaTh
aHA0OJMYECKHE CTEPOUJIbI B OTCYTCTBUE KaKON-IMOO MUTATEIbHON MOAJIEPKKHU, a CPEIbI,
MpeHa3HAaYCHHBIE JJI MIACTUYECKON aCCUMUWISIIIMU - BBOAUTH B MEPBbIE HECKOJIBKO CYTOK
MocJe KPYyHHBIX onepauuid. Bce 3T npoTuBOpeuns IenalT akTyajlbHbIM HallOMHUHAHUE O
HEKOTOPBIX MPUHIIMIIAX U BO3MOKHOCTSIX COBPEMEHHOTO UCKYCCTBEHHOrO nutaHusi. Kak u
€CTECTBEHHOE, HCKYCCTBEHHOE TMHTaHUE [OJDKHO pelllaTb HECKOJbKO OCHOBHBIX

COIIPAKCHHBIX 3a1a4:

o moaACP;KaHnuc BOAHO-MOHHOTO Oamanca OopraHu3Ma C y4€TOM IIOTCPb BOJBLI U
QJICKTPOJIUTOB,
. OQHCPICTUYCCKOC M  INNIACTHYCCKOC oOecrieyeHMe B COOTBETCTBHHM  CO

CBOMCTBEHHBIM JaHHOMY 3TaIly Pa3BUTHs YPOBHIO METa00IM3MA.

NMeHHO COCTOSHWE TUTaHWS BO MHOTOM OIPEACNISICT CIOCOOHOCTh TaIlMeHTa
MEPEHOCUTh OOJIE3HH M KPUTHUYECKHE COCTOSIHUSI (B CBA3UM C TpPaBMOM, HHQEKIUEH,
XUPYPrUYECKON omepareil u T.1.) ¢ MEHbIIUMU (PYHKIIMOHAIBHBIMU TOTEPSIMU U OoJiee
MOJIHOW peaduuTaIuei.

HccnenoBaHusi OTEYECTBEHHBIX U 3apYyOEKHBIX  CICIHAIMCTOB  MO3BOJIMIIA
BBIJIBUHYTH TP OCHOBHBIX MPUHIIMIA UCKYCCTBEHHOTO MTUTAHUS.

1)  CBOCBpEMEHHOCTh Hayaja €ro MPOBEACHUS, TO3BOJISIOIIAS HCKIIIOYUTH
pa3BUTHE TPYAHOOOPATUMON KaXEKCHUH;

2)  ONTHUMAJBHOCTH CPOKOB OCYIICCTBICHUS HCKYCCTBEHHOTO MUTAHKS, KOTOPOE B

ujeasne J0JKHO TPOBOJAUTHCS JI0 MOJHOM CTaOMIM3aIMu TPOPUIECKOro cTaTyca;

3) JOJDKHA CO6J'HOI[aTI>C$I AJICKBATHOCTb MCKYCCTBCHHOI'O IMMTAHHA COCTOSHHIO

ImarmucHTa.



KonnyecTBO M KayecTBO HE3aMEHHMMBIX U 3aMEHUMBIX HYTPUCHTOB OOJIKHO
oOecrnieynBaTh HE TOJBKO OHCPIreTUICCKHUEC, HO U INIACTHUYCCKHUC ITPOLCCChI (coz[epxcaTL
HC3aMCHHUMBIC aAMHUHOKHCJIOTBI, HC3aAMCHHMBIC JKHUPHBIC  KHCJIOTBI, OJJICKTPOJINUTHI,
MHUKPOI3JICMCHTBI U BI/ITaMI/IHBI).

CymeCTByeT JABa OCHOBHBLIX BHJa HJIN crocoba HCKYCCTBCHHOI'O IIMTAHHUA -

IHTEPAJIbHBII (30H0BBIN) U MapeHTePaIbHbII (BHYTPUBEHHBIN).

JHTepaJIbHOE HCKYCCTBEHHOE TUTAHHE

HckyccTBEeHHOE MUTaHUE 4epe3 30HJA ObUI0 Haubosee MOMyJspHO B TOT MEPHOJ,
KOIJla BO3MOKHOCTH MapeHTEpaJIbHOM HYTPULIMOHHOM MOJACPKKUA ObUIM €Ile BechbMa
orpanndensl. Ha npotsbkennu nocnennux 10-15 net 3a pyoexxoM oTpaboTaHbl MPOTOKOJIBI,
CTaHJApPThl U CXEMBbI, BO3POXKJAIOLIUE CTAphld, HO Oosiee (PU3HOJIOTHMYHBIN croco0 Ha
OCHOBE HOBBIX IPUHIUIIOB U TEXHOJIOTUYECKUX BO3MOKHOCTEM.

IIutanue depe3 30HA MO-TIPEKHEMY IIOKa3aHO, €CIM OpAJbHBIA IIPUEM IHILIA
HEBO3MOXXEH, HAIIPUMEP, IIPU YEIKOCTHO-IULIEBBIX OIEPALUAX, TIOBPEKICHUAX MUILIEBO/A,
HapyILIEHUU CO3HAHMSI, OTKa3€ OT MUIIU. TOYHBIX (POPMAIM30BAHHBIX TPAHHUIL IEPEX0/Ia OT
[IAPEHTEPAIIBHOIO K YHTEPAIbHOMY IIUTAHUIO HE CYIIECTBYET; PEIICHUE BCEr1a HAXOAUTCS
B KOMIIETEHLMHU Jieyalero Bpaya. i Toro 4ytoObl paHblI€ MEPEUTH K SHTEPATHLHOMY
NUTAaHUIO, MWCIONb3YEeTCsS YCWIEHHOE IapeHTEpalbHOE IUTAHHE, CIOCOOCTBYIOLIEE
MOCTENIEHHOMY BOCCTAHOBJICHHUIO (DYHKIIMI MUILEBAPEHUS U PE30POLIHHL.

OCHOBOII  BO3POXKIEHUS  SHTEPAIBHOIO  HCKYCCTBEHHOIO  IUTaHUSA  CTaJH
cOaaHCUpPOBAaHHbIE TUETHI - CMECH MUTATEIbHBIX BEUIECTB, MO3BOJISIOLINE KAYECTBEHHO U
KOJIMYECTBEHHO TMOKPBITh MNOTPEOHOCTH OpraHu3Ma U BbBITYCKa€Mble B TOTOBOM K
YHOTPEOICHHIO KUAKON popMe Wi B BUJE TOPOIIKOB, pa3BOJAUMBIX B BOJE.

COanaHcUpOBaHHbIE JUETHl pa3JESIIOT Ha HHU3KO- U BBICOKOMOJEKYJSPHBIC.
DHEProHOCUTESIMA HU3KATIOJIEKYJIAPHBIX JUET SBISIOTCS MPEUMYLIECTBEHHO YTJIEBOIBI,
a B BBICOKOMOJIEKYJISIPHBIX Mpeo0IaialoT HaTypalbHbIe IPOTEUHBI - MACHbIE, MOJIOYHbIC,

COCBBIC. Coz[epncaHHe BUTaMHWHOB, MUHCPAJIBHBIX BCIICCTB U MHUKPOJJICMCHTOB



PEryJIUPYETCS B COOTBETCTBUU C KIMHUYECKOW CHUTyalMe€ld M KOJUYECTBOM OCHOBHBIX
HYTPUEHTOB. BakHbIM MpenMyIiecTBOM cOaTaHCUPOBAHHBIX JUET SBIIAECTCS BO3MOXHOCTD
UX UHAYCTPHAIBHOTO POU3BOCTBA.

CaMbIM NOMYJISIPHBIM BapHaHTOM JIOCTyHa K MUIIEBAPUTEIILHOMY TPAKTy OCTAETCS
UCIIOIb30BAaHUE HA30TacTPAIbHBIX M  HA303HTEPABHBIX  30HAOB-KareTepoB. OHuU
paznuyaroTcs 1mo  JUIMHE, (Gopme, MaTepually  W3TOTOBJIEHHS, MOTYT  OBIThH
OJHOIIPOCBETHBIMM M JBYXIIPOCBETHBIMH, C Pa3HOYPOBHEBBIMM OTBEPCTUSIMM, YTO
MO3BOJIIET IOMUMO MUTAHUS PELIATh PAI APYTUX 33]1a4.

[To-mpeskHeMy YacTO HUCHONB3YyeTCsl HauboJiee MPOCTOE 30HAUPOBAHUE >KETyIKa
4yepe3 HOC WM pOT; HMHTECTHUHAJIbHOE BBEACHHUE 30HJa OOJEryaroT pa3jiMyYHble OJMBBHL. B
[ocjaeaHee BpeMs, HapsAy C HUTEBUIHBIMU TPAHCHA3AIbHBIMU 30HAAMU JUIMTEIBHOIO
WCIIOJIb30BaHUs U3 CUJIOKCAHOBOTO KaydyKa W IOJUYpETaHa, MOSBHINACH CUCTEMBI IS
IIEPKYTAaHHOW  DHJOCKOIIMYECKOM  TacTPOCTOMHMM U IYHKIMOHHOM  KaTeTEepPHOU
CIOHOCTOMUH, pEIIalolue KOCMETUYECKUEe MpobiemMbl. bosblioi BKJag B METOAUKY
IIOCTAHOBKM  30HJOB-KaT€TEPOB  BHECJIO  PA3BUTHE  DHIAOCKOIMYECKOM  TEXHUKH,
NO3BOJIAIOIIEH 0€300JI€3HEHHO M aTpaBMaTHUYHO OCYIIECTBISATh 3TH MAHUITYJISLIHU.
BaxxHbIM 3TanoM pa3BUTUSL TEXHOJOTMU CTaj0 BHEAPEHUE HACOCOB-MH(Y3aTOPOB,
o0OecrieunBaloOIIUX HENpPEpPHIBHOE paBHOMEpPHOE BBeAeHHE pacTBopoB. [lomaua cmecu
MOXKET OCYILIECTBIISTbCA KPYIJIOCYTOUYHO, ©€3 HapylleHHs HOYHOro OTAbixa. B
OOJILIIMHCTBE CIIY4aeB 3TO IMO3BOJSET TAKKE M30€kKaTh OCIOKHEHHM B BUJE OLIYLICHUS
IIOJTHOTHI B JKEJIyAKE, TOLIHOTHI, PBOTHI U [IOHOCOB, HEPEAKUX IPU NOPLIMOHHOM BBEICHUU

cOaaHCUPOBAHHBIX CMECEH.

IlapeHTepajibHOE MUTAHNE: OCHOBHbIE MOHSITHS

[Toq mapeHTEpalbHBIM IMHTAHHEM IOHUMAIOT 0CO0YyH (OpMy BHYTPHUBEHHOTO
7e4eOHOT0 TUTaHUsA, 00€CIEeUNBAIOIIETO KOPPEKIMIO0 HapyIIeHHOro Mmetabonu3ma (mpu
Pa3IUYHBIX TATOJOTUYECKUX COCTOSHHUSAX) C ITOMOINBIO CICIHAIBHBIX HWH()Y3MOHHBIX
PacTBOPOB, CITOCOOHBIX aKTUBHO BKIIFOYATHCS B OOMEHHBIE TTPOIIECCHl OpraHu3Ma, KOTOPhIC

BBOJATCA, MUHYS )KCJ'Iy,Z[O‘-IHO-KI/IHIe‘-IHBII‘/JI TPpaKT



B mnpakTtuke mgr000ro Bpaua MMEIOT MECTO Cly4aw, KOrja MO TEeM WA HHBIM
OpUYMHAM Yy OOJBHBIX BO3HHKAET CYIIECTBEHHBIN Ae(QULIUT NUTATEIbHBIX BEIIECTB.
Baxkneiimieli npuuMHONM — BO3HUKAIOMIETO0  JAeduunuTa  ABISETCS  HEBO3MOXXHOCTH
UCIIOJIb30BAaHUS HOPMAJIBHOTO TMEPOPaBLHOTO Croco0a MUTaHUsA B CIydasxX, Korua
0opbHOM: 1) HE B COCTOSHUHM NPOTJIATHIBATH MHINY, 2) HE NEPEHOCHT €€ WM 3) He
croco0eH nepeBapuBaTh MUIILY, TOCTYNAOIIYIO SHTEPAIBHBIM ITyTEM.

Ecnu umeeTcst BO3MOKHOCTbD, MUTATEIBHYIO MOAIEPKKY HEOOXOIUMO OCYIIECTBISATh
C MMOMOIIIBIO 30H/1a, MOTOMY YTO MOCTYIUIEHUE MMUTATEIbHBIX BEIIECTB HEIOCPEICTBEHHO B
KPOBOTOK, MUHYS SHTEPAJIbHBIN MyTh, NPUHIMIHAIBHO HEDUZHOIOTUYHO ISl OPraHU3Ma,
TaK Kak IMpUd 3TOM OHM OOXOJAT BCE 3AIIUTHBIE MEXAHU3MbI OPraHOB, KOTOPbIE
OCYIIECTBIAIOT (PyHKIMH (QUIBTPOB  (KENyIOYHO-KUIIEUHBIM TpakT, II€YE€Hb) U
TpaHc@opmaTopoB. OnHako TeM OOJbHBIM, KOTOpPbIE HE MOTYT MPUHUMATh IHILY
OOBIYHBIM CIIOCOOOM, HE MOTYT 3((HPEKTUBHO aOCOPOMPOBATH MUTATENbHBIE BEIIECTBA HIIN
UX COCTOSIHUE YXYJIIAETCs IIPU KOPMIIEHUN Y€pPe3 POT, MOKA3aHO YACTUYHOE WJIHU IOJHOE
MUTaHUE TApEeHTEpPaIbHBIM IyTEM JO TE€X IOp, MOKa OHM HE OyAyT B COCTOSHHH
MPUHUMATh NUILY Yepe3 pOT U yCBAaUBATH €e.

[lapenTepaibHOE TNUTaHUE JAaXE€ MPU TIIATEILHOM KOHTPOJE HE MCKIIIOYaeT
BO3MO>XKHOCTH BO3HUKHOBEHHUS OCJIO)KHEHUH. [loaTOMy ero mo BO3MOXKHOCTU ObIcTpee
OTMEHSIIOT.

Buabl napeHTepabHOr0 NUTAHUS

[To 0ObemMy napeHTepaIbHOE MUTAHUE MOAPA3ACIIAIOT Ha MTOJHOE U YACTUYHOE.

ITosiHOE MapeHTEepaIbHOE IMTAHKE

[lonnoe mnapentepanibHoe nurtanue (IIIIII) 3akmrouyaercs BO  BHYTPHUBEHHOM
BBEJICHUM BCEX KOMIIOHEHTOB MHUTaHUS (a30Ta, BOJABI, B3JIEKTPOJUTOB, BUTAMHHOB) B
KOJIMYECTBAX M COOTHOILIEHUSX, HauOosiee OJM3KO COOTBETCTBYIOIIMX IOTPEOHOCTAM
OpraHu3Ma B JIaHHbII MOMEHT. Takoe NMuUTaHue, KaK MPaBWJIO, HY)KHO IMPU TOJHOM H
JUIUTEIIEHOM TOJIOJIaHUH.

ens TIIIT — koppekius HapylIeHn BCeX BUAOB OOMEHa.

IToxa3anusa aJisi NOJHOTO MAPCHTCPAJIBHOIO IINTAHUA



Kax yxe rosopusoch Bbiiie, IIIIIT nokazano GOMbHBIM, KOTOpPbIE HE MOTYT, HE
JOJDKHBI WJIM HE XOTST MUTAThCA SHTEpalbHBIM MmyTeM. K HUM OTHOCATCS Cleaylolue
KaTeropuu MalueHTOB:

1. BosnbHble, HE cTOCOOHBIE HOPMAJIBHO MPUHUMATh WM yCBauBaTh nuiy. [Ipu
JUArHOCTUKE HEJIOCTATOUYHOCTH MUTAHUSI YUYUTHIBAETCA HAUYUE Y OOJILHOTO MBIIIEYHOTO
UCTOILIEHHUS, TUTIOANTBOYMUHEMUH, 0€30€TTKOBBIX OTEKOB, YMEHbBIIIEHUE TOJIIMHBI KOKHON
CKJIaJIKU U CYIIIECTBEHHOE CHUXEHHE Macchl Tesa. Ho m301MpoBaHHOE CHUXKEHHUE MACChI
TEJla HE CIEIyEeT pacCMaTpuBaTh KaK MPU3HAK HEAOCTATOYHOCTH IUTAHUS, MOCKOJIBKY
HaJMYHE OTEKA WU MPEIABIIYIIETO OXXKUPEHUS MOXKET CKPBIBATh (DAKTUYECKUA MMEIONTYIOCS
CTETIEHb UCTOIIECHUS 3aI1acOB 3HJIOTEHHOTO a30Ta.

2. BosbHBIE C MCXOIHO YAOBJIETBOPHUTENBHBIM COCTOSIHUEM MUTAHUSA, KOTOPHIE
BPEMEHHO (10 TE€M WJIA UHBIM IMPUYMHAM) HE MOTYT MPUHUMATh MUILY U JJISI TOTO, YTOObI
n30exkaTh Ype3MEpHOro ucrolieHus, Tpedyror nposeaeHus [IIII1. DTo ocoOeHHO Ba)HO
MIPU MATOJOTHYECKUX COCTOSIHHSIX, COIPOBOKIAIOIIMXCS TMOBBIIIEHHBIM KaTabOJIM3MOM U
UCTOIIEHWEM  TKaHeW (IocieomnepalioHHble, MOCTTPAaBMAaTHYECKHE, CENTHUYECKUE
OOJIBHBIE).

3. Bonbuble, ctpanaromue Oosie3Hbto KpoHa, KHINIEUHBIMU CBUIIAMH U
naHkpeatutoM. OOBIYHOE MHUTAHHE Y TAaKUX OOJBHBIX OOOCTPSIET CUMIITOMBI OOJIE3HU U
yxymamaer obmiee cocrosiuue 6onbpHBIX. [lepeBos ke ux Ha [T yckopsier 3axuBieHue
CBHUIILIEH, YMEHBIIIAET 00bEM BOCHATUTEIbHBIX HH(PUIBTPATOB.

4, bonbHBIE C 3aTSHYBIIEWCS KOMOW, KOTJJa HEBO3MOXHO OCYIIECTBUTH
KOpMJICHHE Yepe3 30H/ (B TOM YHCIIE MOCIe Onepalyii Ha TOJIOBHOM MO3Te).

S. BonbHbIE C BBIpAXEHHBIM THUIEPMETAOOTM3MOM WM  3HAYUTEIBHBIMU
norepssMu OeJika, HampuMep y OOJBHBIX C TpaBMaMmH, OKOraMu (Ja)xe B ciiydae, Korja
BO3MO>KHO OCYIIECTBIISITH OOBIYHOE MMUTAHKUE).

6. JIns  oCylleCTBICHUS MHUTATEIbHON TOAJACPKKU OOJIbHBIX, MOTYYarOIINX
TEepanmuio 1O TOBOJY 3JIOKAYECTBEHHBIX OMYXOJICH, OCOOCHHO KOT/Ia HEIOCTATOYHOCTh
MUTaHusg OOYyCJIOBJIEHA CHIDKCHHEM TMOTpeOieHuss mnumu. YacTo TOCIeACTBUIMHU

XUMHUOTCPAIIMU U JIYUICBOTO JICHCHHSA ABJIICTCS aHOPCKCHUA M BOCHAJICHUC CIIM3UCTBIX



000JI0YEK  JKENyJI0YHO-KUIIEYHOIO0  TpaKTa, 4YTO  OrPAHMYMBAET  BO3MOXHOCTH
SHTEPAIBHOTO MUTAHUS.

1. Bosmoxxno mposenenue I uctomeHHbIM OOTBHBIM TEpE]] MPEACTOSIITAM
XUPYPrUYECKUM JICUEHUEM.

8. Bonbubie ¢ neuxuueckoit anopekcuei. [T y Takux GOJBHBIX HEOOXOIUMO,
MOCKOJIbKY TEOPETHUYECKH OMpPaBJaHHOE 30HJI0OBOE MUTAaHUE TOJ HAPKO30M TauT B cede
OTNACHOCTH, CBSI3aHHBIE HE TOJBKO C OCJIOKHEHUSIMH HApK03a, HO U C BO3MOYKHOCTBIO
BO3HUKHOBEHUSI JIETOYHBIX OCJIOKHEHHM H3-3a TMOMAJAHUS MHUIIA WU KEITYIOYHOTO
COAEPKUMOTO B JIBIXaTEIIbHBIC MY TH.

YacTuyHoe napeHTepaJbHOE IUTAHUE

YacTruHOE MapeHTEpaJbHOE IMUTAHWE 4Yallle BCEro SBJSACTCS JOMNOJHEHUEM K
HHTEPATBHOMY (E€CTECTBEHHOMY WJIM 30HIOBOMY), €CJIM C IOMOILIBIO TIOCJIEIHET0 HE
o0ecreuynBaeTcs MOJTHOTO MOKPHITHS AePUIIMTa MUTATEIBHBIX BEIIECTB, BOSHUKAIOIIETO B
CWIy TaKuX MPUYUH, Kak: 1) 3HAUUTENBHBIA POCT 3HEPro3arpar; 2) HU3KOKAJIOpUHHas
aueTa; 3) HeMOJIHOIIEHHOE YCBOCHHE TTUIIH U T.1.

IHoka3aHus 11 YACTUYHOI'0 NAPEHTEPAJIbHOI0 MUTAHUSA

YacTtnyHOE MapeHTEPAIBHOE MUTAHUE TTOKA3aHO B TEX CIy4asX, KOrJa SHTEPAIBHOE
MUTaHUE HE JaeT JOJDKHOTO 3(ddekTa u3-3a HAPYIICHUS MOTOPUKHU KHUIIEYHUKA WIH
HEJIOCTATOYHOTO YCBOCHUS NMUTATEIIbHBIX BEUIECTB B MUILEBAPUTEIBHOM TPAKTE, & TAKXKE,
€CIM YpPOBEHb KaTaboJu3Ma TMPEBBINIAET HSHEPreTHUYECKHUE BO3MOXKHOCTH OOBIYHOTO
MIUTAHUS.

[lepeuens 3aboneBaHMil, TPU KOTOPBIX TOKA3aHO TNPOBEJICHHUE YaCTHUYHOIO

MMapCHTCPAJIBLHOI'O ITIMTAHHWA:

. s3BeHHasT OOJIe3Hb JKENyJAKa W s3BE€HHas OO0JIe3Hb JBEHAALIATUIIEPCTHOM
KUIIIKH;
. MaTOJIOTHSI OPraHOB TenaTOOWMIMAPHOW CHUCTEMBI C  (DYHKIIMOHAIBHOM

HEJIOCTaTOYHOCTBIO IIEUYEHHU;
. paznuyHbie (HOPMBI KOJTUTA;

. OCTpbI€ KUIIeUHbIE MHPEKINH (AU3EHTEpHs, OpIOIHOMN THD);



. Bblpa}KCHHBII\/'I KaTa00JIN3M B paHHEM nepuoaec IIOCJIC OOJIBIIIHX

BHEOPIONMMHHBIX OTIEpaInii;

. 0XKOTI'H;

° THOMHO-CENTUYECKUE OCI0KHECHUS TpaBM;

° CCIICUC,

. TANEePTEPMHU,

° XPOHNYCCKHNEC BOCTTAJIMTCIIbHBIC ITPOLCCChI (a6cueccm JICT'KOIro, OCTCOMUCIINTHI
v JIp.);

o OHKOJIOTHYECCKHUEC 336OJI€BaHI/IH;

o BBIPA’KCHHBIC OHJI0- U O9K30TOKCHUKO3EI;

o TsDKeNbIe 3a00JIEBaHUS CUCTEMBI KpOBH;

° OCTpasd U XpOHUUICCKAA ITOUCUYHasA HEAOCTATOYHOCTD.

YcaoBus 3¢ peKTUBHOCTH NIPOBeAeHUS MAPEHTEPATbHOI0 MUTAHUSA

Jst  obecnieueHns 3(P(HEKTUBHOCTH MAPEHTEPAIBHOIO NUTAHUS HEOOXOIUMO
BBITIOJHATH CJIEAYIOLIUE YCIOBUS:

1. Havany mpoBeneHusi mapeHTEpaIbHOTO MHUTAHUS JOJDKHBI MPEAINIeCTBOBATH
MakcuMaiibHO nosHass koppekuus OLK, BOb, kuCI0THO-OCHOBHOTO COCTOAHMSA. JlomKHa
ObITh yCTpaHEHa TUIIOKCHSA, TMOTOMY 4YTO IIOJIHOE YyCBOGHHE  KOMIIOHEHTOB
MapeHTEPATLHOTO MTUTAaHUSI TIPOUCXOJIUT B adpOOHBIX yciaoBusiX. [loaToMy B mepBbie Yachl
nocyie OOJBIIMX TPABMATHUYECKUX OIEpaIlii, 0)KOTOB, B paHHEM IMOCTPEAHUMAIIIOHHOM
nepuoJie, MpU TEPMUHAIBHBIX COCTOSHUAX M KIMHUYECKUX IMPOSBICHUSX BBIPAKECHHOM
LEHTPaJIN3alUU KPOBOOOPAILIEHUSI MOKHO UCIIOJIb30BAaTh TOJIBKO PaCTBOPHI IITFOKO3bI.

2. CkopocTb BBEJIEHUS TpenapaToB J0HKHA COOTBETCTBOBATH CKOPOCTH UX
ONTUMAJILHOTO YCBOEHHUSI.

3. [IITIT nauGosee menecooOpa3HO MPOBOAWTH B OTACICHHH pPEaHUMAIUA U
WHTCHCUBHOW TEpaNuu, TJI€ MOKHO OCYIIECTBISTh KaK KPYTJIOCYTOYHOE IWHAMUYECKOE
HaOmrofeHe 3a OOJIbHBIM, TaK M COOTBETCTBYIONIUN KOHTPOJb 3a 3(P(HEKTUBHOCTHIO

MEPOTIPUSITHNA.



4. B pacuete cyTOuHON KalOpUHHOCTH MApEHTEPATbHOIO MUTAHUS BKJIaa Oenka
HE JIOJDKEH YYWTBHIBAThCA, MO0 B NMPOTHUBHOM Clydyae HEAOCTATOK 3HEPrUU INPHUBEIET K
CKMUT'aHUIO aMHUHOKHCIIOT U TPOIECCH CHHTE3a HE OyAyT peaqr30BaHbl B IMOJHOM 00BEME.

o. [lapentepanbHOe MNUTaHUE JOHKHO OBITh  aJ€KBaTHBIM, Je(UIIUTHO-
3aMECTUTENIbHBIM, YTO TpeOyeT COOTBETCTBYIOLIUMX HCCICAOBAaHUMN IMepe] HayaloM U
MIOCTOSTHHO BO BPEMSI JICUCHUSI.

Iyt BBeieHHS IAPEHTEPATLHOI0 MU TAHUA

Karterepu3auusi meHTPaJbHBIX BeH. OTOT IyTh BBEACHUS MO3BOJSET BIIMBAaTh
KHUJIKOCTU JIOO0N OCMOJISUIBHOCTH M CBOJUT K MUHUMYMY HEOOXOIMMOCTh B MOBTOPHBIX
BEeHENMyHKIUAX. OqHAKO eciu Karerep OyJaeT BBEJAEH HENpPaBUIIBHO U 3a HUM HE OyJeT
OCYILECTBIIATHCA TOJDKHOTO YX0/1a, CYLECTBYET PUCK Pa3BUTUSA CENTUYECKUX OCIIOKHEHUN
u/unu TpoM603a. OCHOBHBIE MPUHIUITBI BBEJICHUS KaTeTepa U yXo/a 3a HUM:

1. Karereps! cienyer BBOAUTh U OCYHIECTBIIATH YXOJ 3a HUMU C COOIIOACHUEM
npaBui acentukd. HeoOXonMMO mMOJIb30BATHCS JIMIEBOM MAacKOW M CTEPUIbHBIMU
IepYaTKAMHU.

2. Ilepen wnawamom IIIIII TUDEPTOHMYECKMMH JKHUIKOCTIMH C ITOMOUIBIO
PEHTTE€HOJIOTUYECKOT0 UCCIEA0BAHUS CIEAYEeT YOeAUThCA B TOM, UTO KaTeTep HaXxOIUTCs B
BepxHe#l mosoi BeHe. Ecnu Bepxyiika karerepa OyneT HaXOAUTHCS B KaKOW-TMOO WHOM

IIEHTPaJILHOU BeHe (Harmpumep, B V. jugularis interna), Moxxet pa3BUTHCS TPOMOO3.

3. Karerteps! cienyer BBOIUTH uepe3 MPOKOJI OONBIION IEHTPATHHONU BEHBI, a HE
nepudepruIecKoi.
4. KareTep Henb3si UCHOJIB30BATH ISl B3ATHUSI MPOO KPOBH WJIU VISl U3MEPEHUS

LEHTPAJIbHOIO0 BEHO3HOTO JAaBJICHUS.
d. MecTo TyHKIMH KOXH CIEAyeT peryispHO 00pabaThiBaTh IETEPTEHTOM,
pPacTBOPOM MOJa U 3aKPbIBATH MTOBSI3KOM.
6. Karetepsbl, M3roToBieHHbIE U3 CUJIMKOHOBON PE3WHBI, MPOMUTAHHON OapueM,
HE TPAaBMHUPYIOT BEHBI, B PE3YyJIbTATE YEr0 YMEHBIIIAETCS BEPOSITHOCTh 00pa30BaHUS BOKPYT

HUX GUOPHUHOBOTO TpoMOa.
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BiaunBanue B nepudepunyeckue BeHbl. DTOT MyTh BBEACHUs Oojee Ge30omaceH, Tak
KAaK IPHU €ro MCIHOJb30BAHUM MEHEE BEPOSATHO Pa3BUTHE BO3AYLIHON 3MOO0IMH, cercuca
wi TpomO03a. OAHAKO BIMBAEMBIE KUJIKOCTH JOJKHBI ObITh M30TOHUYHBIMU WM JTUIIH
c;1a00 rUNepTOHNYECKUMHU. YTOOBI 00€CIeYnTh BBIOJHEHUE TUX YCIOBUM, B KaueCTBE
MCTOYHHMKA HEOEJIKOBOW SHEPTUU CIEAYET UCIOJIb30BaTh IJIaBHBIM 00Pa30M JIUITH/IBI.

MeToauKa U TEXHUKA MOJHOI0 MAPEHTEPAJIbHOI0 NN TAHUSA

[Ipoenenue IIIIII siBnsieTCs CEpbE3HBIM U CIIOKHBIM JIEUEOHBIM MEPONPUATHEM U
TpedyeT coOI0IEHN PsAa YCIOBUM.

Jlewammii Bpay MOJDKEH YETKO YCTAaHOBUTH NoOKa3zaHus K mnposenaeHuto [T u
3a(UKCUPOBATH ITO B UCTOPUU OOJIC3HU WJIM CIEIUATIBHON KapTe.

Omnpenensas nmokasanuss U ycinosus s nposenenus IIIIII, cienyer y4uuTsIBaTh
XapakTep OCHOBHOM U COIYTCTBYIOUIEH I1aTOJIOTMM, BBIAEHAS BEAYIIUH CHHAPOM,
TpeOYIOLINA TEPBOOYEPEAHON KOPPEKLIUH.

[IpeaBaputesnbHO HEOOXOAMMO MPOU3BECTH pACUYET CYTOUHBIX MOTPEOHOCTEN
MTallEHTa B SHEPTUH, a30Te, KUIKOCTH, JJIEKTPOJIUTAX U BUTAMUHAX.

ba3oBbIli  OpUEHTHPOBOUHBIM pacdyeT CYTOYHOW MOTPEOHOCTH MOMKET OBbITh
MPOU3BE/IEH M0 crienuanbHbiM TabnuuaMm. B nponecce nposeaenus I ocymectBisercs
HeoOXouMasi KOPPEKTHPOBKAa HA OCHOBAaHUM JaHHBIX, MOJYyYAaEMBIX MPH KOHTPOJbHBIX
HCCIIETOBAHMSIX.

Cocrapnsierca cyroyHass MH(Y3MOHHAas Mporpamma, rIe YKa3bIBalOTCS METOJ U
MOCJIEI0BATEIBLHOCTh BBE/ICHHUS MPENapaToB, CKOPOCTh UX BBEJACHUS U 00bEMBI paCTBOPOB
st MHQY3ud, HEOOXOAMMBbIE MEAMKAMEHTO3HbBIE JOMOJHEHUS, BpEeMsS M XapakTep
KOHTPOJIbHBIX JJAOOPATOPHBIX UCCIIETOBAHUM U ONpeIesIeHus ToKa3aTele reMOJMHaAMUKH,
JbIXaHUs1, TEMIIEPATyphI U JIp.

Cyrounass uH(]y3uoHHas mporpamma oQpopMIISIETCS MO0 3almUChi0 B HUCTOPHUHU
00J1€3HH, TMOO0 3aMOJTHEHUEM CHEIUATBHONW KapThl MAPEHTEPATLHOTO MUTAHUS.

3areM MOAOMPAIOTCS COOTBETCTBYIOLME Mpenaparbl C Y4YeTOM HX COcCTaBa U

CBOWCTB, a TakKe 3a/1a4 HH(Y3UOHHOUN Teparnuu.
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TexHuueckne 0COOEHHOCTU 00eCTIeUeHUsI MAPEHTEPATIBHOTO MUTAHUS MPAKTUYECKU
HE OTJIMYAIOTCSA OT OCOOCHHOCTEH OOIUX METOI0B MH(Y3UOHHOM TepaIvu.

IIpu mnposenennn IIIIII BoO3HMKAaeT HEOOXOAMMOCTH B OJHOBPEMEHHOM U
PaBHOMEPHOM  BBEICHMHM OOJBIIOrO0 KOJIMYECTBA PA3HOPOJHBIX IO  CBOMCTBaM
UHTPEANCHTOB (YTJIEBOIbI, OCIKH, )KUPHI U T.J.), YTO CO3JACT OINpeIeIeHHbIC TEXHUUECKUE
3arpynHeHus. I[Ipsamoe cmemmBaHue pacTBOPOB BO (IaKOHAaX HEAOMYCTUMO, KOO MpPU UX
pasrepMeTH3allid  HapyllaeTcs CTEepPWIbHOCTh ImpenaparoB. I[loatoMy cmemmBaHue
MIPOU3BOJUTCS HEMOCPEACTBEHHO B WH(QY3MOHHOM CHCTEME IIyTeM HCIOJIb30BaHUs
CHelUaIbHBIX TPOWHUKOB, BMOHTHUPOBAHHBIX BBIIIE WHBEKIIMOHHOW HWIJIBI (KaTeTepa).
MosxHo Takke 00benIMHUTH JBE (Win Oosiee) ogHOpa3oBble cucTeMbl. [lpu Hamuuuu
nepQy3MOHHBIX HACOCOB-03aTOPOB HMX YCTAHABIMBAIOT HIDKE MecTa OOBeAMHEHUS
CUCTEM.

CnemyeT mTOMYEPKHYTh, UYTO TaKOoW MeTOA HMH(DY3UH  TPEANOUYTHTEIbHEEe
pa3JesIbHOTO, MMOOYEPETHOrO BBEIACHUS IMPENapaToB, MOCKOJIbKY IMO3BOJISIET YMEHBUIUTh
OTpHUILATENbHBIE TOCIEACTBHUS TaKOM ke MOOYepeTHOW mepecTporMku MmeTrabonu3ma Ha
KOKIBIA W3  BBOAMMBIX  HMHTPEAMEHTOB. OJTO  KacaeTcsl NPaKTHUYECKH  BCEX
MHOTOKOMITOHEHTHBIX CMeced W Oosblux 1o o0beMy uH(]y3uu. B Takux ciayuasx
PEKOMEHIyeTCsI CMEIIMBAaTh BCE HEB3aMMOJICHCTBYIOIINE (COBMECTHMEBIE) Mpenaparhl AJis
WHQY3UOHHON Tepamuu, OCOOEHHO TIpU TPOBEJACHUHM MApPEHTEPAIBHOTO TMHTAHUA.
BnuBaemble cMmecu clielyeT MPUTOTaBIMBATh C OOJBIION TIIATEIBLHOCTHIO, 3TO MOTYT
JeNaTh TOJIBKO CTEeNHaIbHO MOATOTOBICHHbIE (hapMaIleBThI.

KomnoHeHTBI NapeHTepaIbHOr0 NUTAHUA

Benymumu npenaparaMu napeHTEpaaIbHOTO MUTAHMS SIBIISIOTCS:

1)  aMHHOKHCIOTHBIC PACTBOPBI, THIPOJIU3AThI OCNKa;

2)  PpacTBOPHI YIJICBOJIOB;

3)  KUPOBBIC IMYJIbCHUH;

4)  pacTBOPHI JICKTPOJIUTOB;

5)  BHUTaMUHBIL
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JlJis KaueCTBEHHOTO YCBOCHHUS BEUIECTB, BBEJCHHBIX MapeHTEPabHO, K OCHOBHOMN
CXEMe€ MapeHTEPATHHOTO MUTAHUS MTOAKIIOYAIOT aHAOOIUIECKNE CTEPOUTHBIC TOPMOHBI.

Benku, 0ejikoBbIe MpenapaTbl H AMMHOKHCJIOTHbIE CMECH

HopManbHO (QYHKIMOHUPYIOUINI OpPraHW3M CTPEMHUTCS IMOIIEPKUBATH OEIKOBOE
paBHOBECHE, T.€. MPUXOJ U pacxoj] OenkoB moutu coBmaaarT. [locTymienune OenkoB B
OpPraHHW3M HW3BHE MPOUCXOAHWT HCKIIOUHUTEIBHO ¢ mumeld. [loaTtomy, ecnmu mMeer MecTo
HEIOCTAaTOYHOE MOTpeOsieHne OeIKOBBIX MPOIAYKTOB, a TaKKe MpHU OOJBIIOM pacxoje
OCIIKOB HEM30€KHO pPa3BUBACTCS OTPHUIATEIBHBIA a30THCTHIA OanaHc. Bo3MOXHBIMU
NpUYUHAMHM ~ TIOBBIIIICHHOTO  PAacXOJOBaHUS  OCIKOB  SIBIIAIOTCS  TOTEPH  KPOBH,
MTUTIEBAPUTENBHBIX COKOB, OOMIbHAS IKCCYIAIUS MPU 0YKOTAX, HATHOWTEIIbHBIE IMPOIIECCHI
(abcmecchl, OpOHXO03KTa3bl U T.1.), Auaped u Jp. Kpome morepu OCNKOB C KUIKOCTIMHU
OopraHu3Ma €cTh €Ile OJWH TMyTh, BeAymHd K Jeduuuty OEJIKOB — YCUICHHE
KaTaOONMMYEeCKUX  TMPOIECCOB  (THUIEPTEPMHS,  HMHTOKCHKAIUS,  CTPECCOBBIE M
MOCTCTPECCOBBIE — IMOCJICONEPAIMOHHBIE U MOCTTpaBMaTuyeckue — coctosuus). [lotepu
OCJIKOB MOTYT JOCTHTaTh MPU AITOM 3HA4YMTENbHbIX mHUPp: mo 10-18 1 3a cyTku.
BosnukHOBeHHE OenkoBOro aeduiuTa MpEACTaBiIseT co0OM BechbMa HEXKEIaTeIbHOE
SBJICHHE, TTIOTOMY HEOOXOJMMO CBECTH K MHHUMYMY BO3MOXXHOCThH €T0 Pa3BUTHS, a €CIH
ATOTO MPEIOTBPATUTH HE YAAIOCh, TO IPUHUMAIOT MEPhI K BOCCTAHOBJICHUIO HOPMATBHOTO
a30TUCTOrO OanaHca.

ABOTHCTBIF KOMIIOHEHT B pallMOHE TApCHTECPATbHOTO THTAHHS MOXKET OBITh
MPEICTABJICH TUAPOIN3aTaMU OeIKa U aMUHOKHUCIOTHBIMH CMECSIMU, TTOJTy4aeMbIMH ITyTEM
cuHTe3a. Kak roBOpwJIOCH paHee, HCIOJIB30BAaHUE I TApPEHTEPATBLHOTO IMUTAHUS
MpenapaToB HEPACIICTITIEHHOTO OefKka (TU1a3Mbl, MPOTEHHA, aTbOyMHUHA) Maja0d(PPeKTUBHO
B CHJTy CIIMIIKOM OOJIBIIIOTO MEepPHO/ia MoTypaciaja dK30reHHOro Oenka. bosee ompasmaano
WCITOJIb30BAaHUE AaMHHOKHCJIOTHBIX CMecel, H3 KOTOPBIX 3aTeM CHHTE3UPYIOTCS
cnienupuIecKre OpraHHbIe OCNIKU.

AMWHOKHCIIOTHBIE CMECH JUIS TIapEHTEePaIbHOTO TUTAaHUS JOJDKHBI OTBEYATh

CJIeIYIONTUM TPEOOBAHUSIM:
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1) comepxarh aJeKkBaTHOe W COAJIAHCUPOBAHHOE KOJMYECTBO 3aMEHHMBIX |
HE3aMEHUMBIX aMUHOKHUCJIOT;

2) ObITh OWONOTMYECKH  aNeKBAaTHBIMH, T.€. 4YTOOBI ~ OpPraHU3M  MOT
TpaHCPOPMHUPOBATH AMHHOKHUCIIOTHI B COOCTBCHHBIE OCIIKH;

3) HE BBI3BIBATH MOOOYHBIX PEAKIU MOCIIE UX MOCTYILICHHS B COCYTUCTOE PYCIIO.

N3 pacTBOpPOB CHHTETHYECKMX aMHUHOKHUCIOT HauOOJbIlIee pacnpoCTpaHEHHE
MOJIYYMJIM TaKue TMpenaparbl, kak Mopuamud C-2, mopunpoH (Snonus), anse3un (OPT),
BamuH, (peamun (IlBerwms), nomumamud (Poccust), amuaoctepma (Haemopharm),
azonyTpui (Opanius). ITH pacTBOPHI OKA3BIBAIOT BHIPAKEHHOE TIOJIOKHUTEIIHHOE BIIMSTHHEC
Ha OenKkoBBIM OOMeEH, oOecrneurBasi CHUHTE3 OEJIKOB U3 BBEJICHHBIX aMUHOKHUCIIOT,
MOJIOKUTENIbHBIM a30TUCTHIM OallaHc, CTa0MIM3AIMI0 Macchl Tena O6onbpHOro. Kpome storo
AMUHOKHCIIOTHBIC CMECH 00JIa/Ial0T Ie3MHTOKCUKAIIMOHHBIM JICHCTBHAEM 3a CUET CHIDKCHHUS
KOHILIGHTpAIlMd aMMHaKa, KOTOPBIM CBA3BIBAETCS C OOpa30BaHUEM HETOKCHYHBIX
MEeTa0O0JINTOB — TITyTaAMUHA, MOYEBHUHBI.

['unpomm3aTel Oenka, WCIONB3yeMbIE ISl MApECHTEPATBHOTO THUTAHUS, SBIISIOTCS
pacTBOpaMH aMUHOKHUCIIOT M TPOCTEHIITNX MENTHIOB, MTOTYYaeMbIX MPU THAPOTUTHICSCKOM
PaCHICTUICHUH TeTEPOTE€HHBIX OEIKOB KUBOTHOTO HJIA PACTUTEIHHOTO MPOoUcxoxaenus. 13
MpenapaToB 3TOr0 psA/la HauOOJbIIEe PACIPOCTPAHCHHE B HAIEH CTpaHe MOTYUYUIH
pacTBop Tuapoiu3uHa u ero aHaior amuHocos (IIBemus). I'maponu3atbl OENKOB,
MIPOU3BOIMMBIC y HAC B CTPaHE, 3HAYUTENIBHO XyXke (IT0 CPAaBHEHUIO C aMUHOKUCIOTHBIMU
CMECSMH) YTHIU3UPYIOTCS OPTraHW3MOM H3-3a HAJIWYWS B HUX BBICOKOMOJICKYJISIPHBIX
dbpakumii menTuaoB. HemoctaTodHo MoHAS WX OYMCTKA OT MPUMECEH BBI3BIBACT MPU MX
MPUMEHEHUU TOOOYHbIE peakiuu. B To ke Bpemsi CpaBHUTEIbHO HHU3Kasl KOHIICHTpAIUs
A30TUCTBHIX KOMMOHEHTOB (0KOJIO 5%) 00YCIOBIMBAET BBEJCHHE MOBBIIMICHHOTO 00BheMa
KUJAKOCTH B OPTaHMU3M, YTO KpailHE HEXEIaTeIbHO, OCOOCHHO y OOJIBHBIX B TSKEIIOM
COCTOSTHHH.

IIpoTuBomoKa3aHusi K BBeAEHHI0 T'HAPOJIHM3ATOB 0ejIKa M AMHHOKHUCJIOTHBIX

cMecen:
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. HapyHmicHHe q)YHKHI/II/I INE4CHU MW TII0OYCK — TIICUYCHOYHAasd MW II0YCYHasA

HE/I0CTaTOYHOCTH;
. mo0bIe POPMBI IeTHApATAIINN;
. IIIOKOBBIE COCTOSTHUS;
. COCTOSIHUSI, COTIPOBOKIAIOIIHECS TUTTOKCEMUEH;
. OCTpBIC TEMOJIMHAMUICCKUE HAPYIIICHUS;
. TPOMOOIMOOTUIECKUE OCIOKHEHUS;
. BBIpaXCHHASI CEp/IeUHasi HEIOCTATOYHOCTD;
. COCTOSIHHSI, ITPH KOTOPBIX 3aTPYAHECHO JUTUTEIILHOS KaleJIbHOE BIIMBaHUE.
Kuposbie 3MyJIbCcHM

XKupoBble 5MylbCHHM TpPU MPOBEACHUM MAPEHTEPATBHOIO MUTAHUS TOJTYYHIIN
IIMPOKOE PACIpOCTPAHEHHWE B CHIIy TOrO, YTO OHHU SIBJISIOTCA BBICOKOKAJIOPUMHBIMU
HHEPreTHUECKUMH MpernapaTaMu, a 3TO JaeT BO3MOXHOCTh OTPAHMYUBATHCS CPABHUTEIHHO
HEOOJBIIUM 10 00BEMY BBEACHHMEM JKUIKOCTH MPU BOCHOJHEHUHM 3HAUMTEIBHOW YacTH
aeduITa dHEPTUn opraHu3Ma. LIeHHOCTh KHUPOBBIX IMYIBCUH €II€ U B TOM, YTO OHH
UMEIOT B CBOEM COCTAaBE€ HEOOXOJMMBIE JKUPHBIE KHUCIOTHI (JIMHOJIEBYIO, JIMHOJIEHOBYIO,
apaxunoHoByt0). [1o pacueram Wretlind (1972), ontumanbHast 103a >KUPOB B KIMHUYECKHUX
YCIIOBHSIX COCTaBIISIET 1—2 I/Kr Macchl Tella 3a CYTKH.

BBenenue XUpOBBIX AMYJIbCUH B M30JIMPOBAHHOM BHUE HELEIECOOOpa3HO U Jlaxe
HENOJIe3HO, TOTOMY 4YTO BeAeT K Keroauuaozy. [ns mpenynpexaeHus MmoaoOHOro
OCIIO’KHEHUSI HEOOXOIMMO HCIOJIb30BATh JIMMTUIHO-TIIFOKO3HBIA PACTBOP C COOTHOIICHUEM
quclia KajJopHil, MOJy4yaeMbIX OT TOrO W JPYroro MCTOYHUKOB IHEpruu, paBHbM 1:1.
Takoe coueTanwe BEMIECTB MO KA4YeCTBY HAMOMHHAET HOPMAIBHYIO TUETY, a 3TO
NpeayNpekaaeT  pa3BUTHEC  TUINEpUHCYIMHeMuu, runepriaukemun  (Jeejeebhoy,
Baker,1987).

W3 wucmonb3yeMbIX B Halled CTpaHe HauOOJbIlee PacIpOCTPaHEHHE TMOIYUHIN
npenapaTsl MHTPATUIUA U JTUNOPYHIUH. JJOCTOMHCTBOM MHTpAIMIIK/A SBISETCS TO, UTO B
20% KOHIEHTpalM OH W30TOHWYEH IUJJa3ME€ W €ro MOXXHO BBOAHWTH JaXe B
nepudepruIecKue BEHBI.
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[IpoTtuBONOKa3aHUs K BBEACHUIO )KUPOBBIX SMYJIbCUII B OCHOBHOM TaKue ke, Kak U
11 BBEJEHUS OEIKOBBIX pacTBOpoB. Haso moMHUTH 0 HelenecooOpa3HOCTH BBEACHHS UX
OOJILHBIM C TUTICPIUIHUACMHUCH 1 THa0eTHKAM.

PacTBOpHI yriieBoa0B

VYTrneBoabl WUCMONB3YIOTCSA 7S MapeHTEPATbHOTO MUTAaHUS B CHIIy TOTO, YTO OHHU
ABIIIOTCS HamOosee AOCTYNMHBIMU HCTOUYHMKAMM DHEPTHH JUId opraHu3ma O0onpHOTro. Mx
AHEPreTUYEecKasi ICHHOCTh COCTaBIsET 4 KKAJI/T. YUUTBIBAs TO, YTO CYyTOYHAs MOTPEOHOCTH
B sHepruu coctasisier okoio 1 500-2 000 kxam, TO CTaHOBHUTCS MOHATHOM MpoOiema
M30JIMPOBAHHOTO MPUMEHEHHS YIJIEBOJOB JIJIsl €€ MOKpbITUA. Ecnu mepeBecTH pacuer Ha
M30TOHUYECKUH PacTBOP IUIIOKO3BL, TO JUIsSl 3TOr0 MOTpedyercs nepenutb He MeHee 7—10 i
KHUJIKOCTH, YTO MOXET MPHUBECTH K TaKUM OCJIOXHEHHMSM, KaK THIEPTUIApATallis, OTEK
JIETKUX, CEPJCYHO-COCYIUCThIE HAPYLICHHUS.

[Ipumenenune xe Oojee KOHUEHTPUPOBAHHBIX pPAaCTBOPOB IJIIOKO3bl YPEBATO
OMACHOCTbI0 BO3HUKHOBEHUS THIIEPOCMOJISIPHOCTH IIJIa3Mbl, a TakKkKe pa3ApakKeHHEM
WHTUMBI BEH C pa3ButueM QuieOuToB U TpoMOO(IeOUTOB.

Jns  Toro 4dYToOBl HCKIIOUNTH OCMOTHYECKHH JMype3, HENb3s JIOMyCKaTh
MIPEBBIIICHUS] CKOPOCTH BiMBaHusg 1ioko3bl Oonee 0,4-0,5 r/kr/u. B mepeBonme Ha
M30TOHUYECKUH PACTBOP TIIOKO3BI 3TO cocTaBisieT 4yTh Oosiee 500 mi s GoapHOTO
Maccoir 70 xr. UtoObl mpemynpeauTbh BO3MOXHBIC OCJIOKHEHHUS, OOYCJIOBIICHHBIC
HapylIeHUEM TOJIEPAHTHOCTH K YTIJEBOJaM, Hal0 J00aBIsATH K pPacTBOPY TIJIFOKO3BI
nHCynuH B cootHomieHun 1 EJI mHCcynuHa Ha 3—4 r cyxoro BemecTBa Iitoko3bl. Kpome
MOJIOKUTEIBHOTO BIIMSHUS Ha YTWIM3ALMIO TJIIOKO3bl MHCYJIMH UIpaeT BaKHYIO POJIb B
abcopOLMKY aMUHOKUCIIOT.

Cpenn MHOTOYHCIIEHHBIX YTJICBOJIOB, CYIIECTBYIOIIMX B MPHPOJAE, B TMPAKTHUKE
MapEeHTEPATILHOTO TMUTAaHUA TPUMEHSIOT TIIOKO3y, (PPYyKTO3y, COpOWTOJ, TIJIMIIEPOI,
JNEKCTpaH, dTUIOBBIN aJIKOI'0JIb.

Boaa

[ToTpebHOCTH B BOJE MpU MApEHTEPATbHOM MHUTAHWU PACCUMTHIBACTCS HCXOMAS U3
KOJIMYECTBA KCKPEIMH, HETYBCTBUTEIBHBIX TOTEPh, TKAHEBOW TuapaTanuu. Knmanaeckn
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ATO OLEHUBAETCS MO CIEAYIOIIUM KPUTEPHUSIM: KOJMYECTBY MOYM M €€ OTHOCUTEIBHOU
IJIOTHOCTH; AJIACTUYHOCTH KOXH, BIAKHOCTH S3bIKA; HAJIMYUIO MJIM OTCYTCTBHIO YKaXKJIbl;
M3MEHEHUIO MACCHI Tela.

B HOpme Boanbie moTpeOHOcTH mpeBbimaioT auypes Ha 1 000 mu. [Ipu stom
HH/IOT€HHOE 00pa30BaHKE BOJbI HE YUUTHIBACTCS.

[lotepss O€nKOB, D3JEKTPOIMTOB M TJIIOKO3YypUS 3HAUYMUTEIBHO YBEJIMYUBAIOT
HOTPEOHOCTh OpPraHuM3Ma B 3K30T€HHOM Boje. HeoOXxoaumo BecTH yuyeT MOoTepb BOJBI C
PBOTHBIMHM MaccamH, KaJOM, Yepe3 KAIIEYHbIE (PUCTYIBI U OTBOJIHBIE IPEHAXKU.

[To manubm Elman (1947), pexomenayercs BBoauTh 30—40 mi Boasl Ha 1 Kr Macchbl
TeNa AJIs B3pOCIbIX U JeTell cTapiue oaHoro rojaa. Cunraercs, 4To HudpoBOe KOJIUYECTBO
BBOJIMMBIX KWJIOKQJIOPHI JIOJDKHO COOTBETCTBOBATH LIM(PPOBOMY 3HAYEHUIO 00beMa
MEePETUTON KUAKOCTU (B MIJUTAIIUTPAX).

DJIEKTPOJIUTHI

DIEKTPOIHUTHI SIBJISTFOTCST HEOTHEMIIEMBIMU KOMITOHEHTaMHU TIOJTHOTO
napeHTepanbHoro nutanus. Kammii, marauit u ¢pochop HEOOXOIUMBI 1T ONTUMATIHLHOTO
ylIepXKaHusl a30Ta B OpraHu3Me W JUIsi oO0pa3oBaHUsl TKaHEW; HATPUM M XJIOp — JUJIst
MOICPKaHUST  OCMOJISUTBHOCTH M KHUCJIOTHO-IIICIIOYHOTO PABHOBECHS: KaJbIUHA — IS
MpEAOTBPAICHUS JeMUHEPAIU3AIIUN KOCTEH.

JIIst  TIOKpBITHS TOTPEOHOCTH OpraHW3Ma B JJIGKTPOJIUTAX  HCIOJB3YIOTCS
cienyronme MHQPY3UOHHBIE CpeAbl: HW30TOHHUYECKHH pacTBOp XJOpUAa HaTpus,
cOaJIaHCUPOBAHHBIE PACTBOPHI DJIEKTPOIHUTOB (JIAKTOCOJ, allecojb, TPHUCOIb U T.1.),
pactBop 0,3% xyopujga Kamus, pacTBOPHI XJOpHJAA, TIOKOHATa W JIaKTaTa KaJbIlus,
JaKTara u cyibdara Marxusi.

IIpu pacuerax oObeMa MHQY3UH PACTBOPOB SJIEKTPOJHUTOB MOXKHO ITOJIH30BATHCS

TaONUIEH CPeTHECYTOYHOM MOTPEOHOCTH B MUHEPAIBHBIX BEIIECTBAX U AJIEKTPOJIUTAX

(TToxposckuii, 1965; Wretlind, 1972):

CyTouHast mOTpeOHOCTh
DJIeMEHT
B TpaMMax B MMOJB/KI/CYyT
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Kannii 255 0,7-0,9

Harpwnii 4-6 10-14
Kanprmit 0,8-1 0,11
Maruuii 0,3-0,5 0,04
docdop 1,0-15 0,15
Xnop 57 1,3-1,9
Mapraneny  0,005-0,01 0,00006
[unk 0.01-0.015 0,00003
Menb 0,002 0,000007
Hon 0,0001-0,0002 0,0000015

®rop 0,0005-0,0009 0,00007

BuraMmuHbI

[IpoBeneHre MapeHTEPATIBHOTO MHUTAHUS MPEIyCMAaTPUBACT  KMCIOJIb30BAHUE
BUTAaMUHHBIX KOMIUIEKCOB. KOJIMYECTBO BUTAaMUHOB, JIOCTaTOYHOE JISl YAOBJICTBOPEHUS
CYTOYHBIX TOTpeOHOCTEH, cieayeT J00aBlIATh K OCHOBHOMY pacTBOpY  JUIs
MapeHTepajbHOro nutaHus. [I[puMeHeHne BUTaMUHOB B pallMOHE OMpPaBaHO MPHU MOJIHOM
AMUHOKHUCJIOTHOM O00O€CT€YeHUH, B MPOTUBHOM CJIydae OHHM IMPOCTO HE YCBAaMWBAIOTCS, a
AKCKPETUPYIOTCS MPEUMYIIECTBEHHO ¢ MoYoil. Hamo Takke MOMHUTH O TOM, YTO HE
cleAyeT BBOJUTh U30BITOUHBIX KOJUUYECTB KUPOPACTBOPUMBIX BUTAMUHOB (A, D), motomy
YTO IIPU ATOM CYIIECTBEHHO BO3PACTAET OMACHOCTh Pa3BUTHUSA THIEPKATbIUEMHUHN U IPYTUX
TOKCHUYECKUX I PEKTOB.

CpenHsisi cyTouHasi MOTPEOHOCTh B BUTAMUHAX MPHU MapEeHTEPaTbHOM MUTAaHUU (I10

M.®. Hecrepuny, 1992).

Ackop6unoBas kuciota (But. C) 100 mr
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Petunon (But. A) 1 000mxkr (3 300 ME)

Oprokanbiudepot (But. D) 5 mkr (200 ME)
Toxodepon (But. E) 10 mr

Tuamun (But. Bi) 3mr
Pu6odaBun (BUT. B)) 3,6 mT
[Mupugokcun (BUT. Bg) 4 mr

Hnamun 40 mr

[TanToTeHOBas KucoTa (BUT. Bs) 15Mr
KobGanamun 5 MKT

donuesas kuciora 400 Mxr

Brinyckarorcss OTHENbHO Mpenaparbl BOJOPACTBOPUMBIX UM KUPOPACTBOPUMBIX
BUTaMUHOB. B nociegnue roapl Npou3BOASIT KOMOUHUPOBAHHBIC IIpenapaThl, CoAepKaIIue
AMUHOKHCIJIOTBI, MHMHEpAJbHBIC JJEMEHThl M IJIIOKO3y. B Hamen crpaHe pacTBOpbI
MHMHEPAJIbHBIX BEIIECTB M BUTAMHHOB ISl MAPEHTEPAJIBbHOTO MHUTAHUS 10 IOCIECIHETO
BPEMEHH HE MTPOU3BOIUIIN.

CoBpeMeHHbIN ypOBEHb HAYUYHBIX MPEACTABICHUNA M TEXHOJOTHI MCKYCCTBEHHOIO
MUTAHUS TO3BOJISIET PEIIATh KIMHUYECKHE 3a/laud, HeaocTynHble eme 20-30 ner Hasza.
Cranu COBMECTUMBIMHM C KHU3HBIO M AK€ HOPMAaJbHBIM POCTOM OOIIMPHBIE PE3CKIINU
KUIICYHUKA, HECOCTOSATEIIbHOCTU JIUT€CTUBHBIX AHACTOMO30B, TSKEJICHIINE MOPOKHU
pazButus XXKT. Ognako npexJie, yeM HOBEHIIHME TOCTHUXKEHUSI B STOM 00JacTH CTaHYT B
Halleil cTpaHe MOBCEIHEBHOW (M MOBCEMECTHOI!) pearbHOCTBIO, MPEICTOUT MPOJIeTaTh
emie  J0CTaToyHO  OOJBIION  TyTh, TJABHBIM  YCIOBUEM  KOTOPOTO  SIBJISICTCS

nocyenoBaTeabHast, GyHIaMeHTaIbHAS K 00bEKTUBHAS 00pa30BaTelIbHAs MPOTPaMMa.

19



Cnmcok ucnoJib3yeMoi JJuTepaTyphbl

. Mumnep P. Anecre3us Ponanbna Muinnepa. M3narensctBo «Henoseky, 2015.

. JImxBannes B.B. OnacHoctu u ocinoxHeHus oomiei anecresuu. M.: OO0
«MenaunuHckoe nHGOpPMaIMOHHOE areHTCTBOY, 2014,

. WnrencuBHas tepanus. Peanumarnus. [lepBas nomomib: Yuebnoe nocodue / Iox
pen. B.JI. MansimeBa. — M.: Menunmaa.— 2015.— 464 c.: wi.— Yue6. aut. s
cIymarejaed CUCTeMbl MOCHeIuIuIOMHOT0 oOpa3oBanus.— ISBN 5-225-04560-X

. NnrencuBHas tepanus. Peanumarus. [lepBas nomors: YuedbHoe nocodue / [Ton
pen. B.JI. Mansmmesa. - M.: Menunuaa. - 2000. - 464 c.: un. - Yae0. mut. mis
CIyIIaTeNe CHCTeMBI TMOCIEIUIIIOMHOTO oOpaszoBanus. - ISBN 5-225-04560-X.

20



