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NCKYCCTBEHHOE IIUMTAHHUE

KoHuenuuu 1 BO3MOKHOCTH

[Ipobnema MCKYyCCTBEHHOTO MUTAHUS B TeX CIy4asX, KOT/Ia MAallMeHT HE MOXKET, HE XOUYeT WIN He
JIOJKEH €CTh, MO-TPEKHEMY OCTAeTCSl B OTEUECTBEHHON MEAMIIMHE OAHON U3 MepBOOUYEpeTHBIX. Bompocs!
KOpMIICHHUsI OOJBHBIX OCTAIOTCS Ha mepudepruy BHUMAaHUS MHOTHUX PEAaHHMMATOJIOTOB, XOTS W3JaHbI U
IIUPOKO M3BECTHHI KamuTalbHble MOHOTpadun mo Hyrpunuoioruu (A.JI. Koctrouenko, 2./1. Koctuna u
A.A. Kypeiruna, A. Bpemmmnaa u A.B. Cymxksna). 3HaKOMCTBO ¢ (U3HOJIOTHEN HE MELIaeT Ioayac
Ha3HayaTh aHA0OJIMYECKHE CTEPOUIBl B OTCYTCTBUE KAKOH-TMOO MUTATEIBHOM MOANEPIKKH, a CpPEeIbl,
MpelHa3HauYeHHbIe JI IUIACTUYECKOM acCCUMWISLIMM - BBOJIUTH B IEPBbIE HECKOJBKO CYTOK IOCIIE
KpynHBIX onepanuii. Bce 3Tu mnpoTuBopeuus AENalOT AaKTyaJIbHbIM HAllOMHHAHHE O HEKOTOPBIX
NPUHIMIIAX ¥ BO3MOXKHOCTSIX COBPEMEHHOTO HCKYCCTBEHHOro muTaHus. Kak M ecTecTBEHHOE,
HCKYCCTBEHHOE ITUTAHUE JTOJIKHO PEIIATh HECKOJIBKO OCHOBHBIX CONPSKEHHBIX 3a/a4:

. nojajep>kaHue BOAHO-MOHHOTO OajlaHca oOpraHu3Ma C Y4YeTOM [OTepb BOJBI H
3JEKTPOJIUTOB,
. SHEPreTUYecKoe M IUIaCTHYecKoe oOecrieueHne B COOTBETCTBHHM CO CBOWCTBEHHBIM

JAaHHOMY 3Taly pa3BUTHS YPOBHIO MeTabO0IM3Ma.

MeHHO cOCTOsSIHME TUTaHUS BO MHOTOM OIpeNessieT CIOCOOHOCTh MalUeHTa MEePEeHOCHUTH
00JIE3HN M KPUTUUECKHE COCTOSIHUSA (B CBSI3U C TPaBMOM, MH(EKIMEH, XUPYypPTUIeCcKOi omneparnuen u T.11.)
C MEHBITUMHU (DYHKIIMOHAILHBIMU MTOTEPSIMHU M O0JIee MOJTHOM peaduuTaue.

HccnemoBanusi OTEYECTBEHHBIX M 3apyO€XKHBIX CIEHUATNCTOB IO3BOJIIA BBIIBUHYTh TpPH
OCHOBHBIX NPUMHIMIIA UCKYCCTBEHHOT'O TUTAHMUSL.

1) CBOEBPEMEHHOCTh Hauajga €ro IMPOBEACHMs, IO3BOJAIOAS HUCKIYUTh pPa3BUTHE
TPYIHOOOPATUMOMN KaXEKCHH;

2) ONTUMAJIBHOCTh CPOKOB OCYILECTBIEHUS MCKYCCTBEHHOI'O NHMTAaHHUS, KOTOpOE B HJealle
JOJKHO TIPOBOAMUTHCA JI0 MOJIHOM cTabMin3anuu TpoQUUECKOro cTaryca;

3) JIOJKHA COOIIOAATHCS a/IeKBaTHOCTh UCKYCCTBEHHOTO MUTAHMSI COCTOSIHHIO MAIEHTA.

KonuuecTBO M KayecTBO HE3aMEHUMBIX M 3aMEHHMBIX HYTPUEHTOB JOJDKHO oOecredyuBaTh He
TOJIBKO DHEPreTHMUYECKHE, HO M IUIACTUYECKHUE IPOLECChl (COAepKaTh HE3aMEHMMbIE AMHHOKHCIIOTHI,
HE3aMEHUMbIE KUPHbIE KUCIOTHI, JJIEKTPOJIUTHI, MUKPOIJIEMEHTHl 1 BATAMUHBI).

CymiecTByeT /Ba OCHOBHBIX BHJA HJIM CIIOCO0a HCKYCCTBEHHOTO MUTAHUS - JHTEPAJIbHBIN
(30HIOBBIN) U MAPpEeHTePAIbHbINH (BHYTPUBEHHBIN ).

JHTepaJbHOE HCKYCCTBEHHOE INTaHue

HckyccTBeHHOE mNHTaHME uepe3 30HJ ObUl0 Haumbosee NOMyNIIpHO B TOT MEPHOJ, KOorjaa
BO3MOKHOCTH MapeHTEPAIbHOM HYTPUIIMOHHOW TOIJNEPKKM OBLIM elle BechMa oOrpaHudeHsl. Ha
npoTsbkeHun mocienaux 10-15 mer 3a pyOekoMm oTpabOTaHbl TPOTOKONBI, CTAaHAAPTHI U CXEMBI,
BO3POKIAIOIINE CTapblii, HO Ooyiee (UMOJOTHYHBIA CIIOCOO HAa OCHOBE HOBBIX MPUHIUIIOB U
TEXHOJIOTUYECKHX BO3MOKHOCTEH.

[Iutanue dvepe3 30HA NO-NIPEKHEMY IIOKA3aHO, €CIM OPAJIbHBIM IMPUEM IHUIIA HEBO3MOXKEH,
HampuMep, NpHU YETIOCTHO-JIMILEBBIX OINEpalusaX, MOBPEKIACHUSIX MHUIIEBOJA, HApYIIEHUH CO3HaHUS,
OTKa3e OT muiu. TOYHBIX (POPMATM30BAHHBIX TPAHUI] MEPEX0Ja OT MAPEHTEPATHHOTO K AHTEPATLHOMY
MUTAaHUIO HE CYLIECTBYET; PEIICHNE BCET/1a HAXOIUTCS B KOMIIETEHIMH Jieyallero Bpayva. [ljis Toro 4roosl
paHbllle MEPEeHTH K DSHTEPAJIbHOMY IHMTAHUIO, MCIIONB3YETCsS YCWIEHHOE IapeHTEepallbHOE NUTAaHUE,
CIOCOOCTBYIOIIEE MTOCTENEHHOMY BOCCTAHOBJICHUIO () YHKIIUHA MMUIIEBAPESHUS H PE30POIIHH.

OCHOBOI1 BO3pOXKIEHUS SHTEPAITBHOT0 UCKYCCTBEHHOTO MTUTAHUS CTAIH COATaHCUPOBAHHBIE IUETHI
- CMECH MHTATEJIbHBIX BEIIECTB, MO3BOJSIONUINE KAUECTBEHHO M KOJIMYECTBEHHO MOKPHITH MOTPEOHOCTH
OpraHu3Ma M BBITYCKaeMble B TOTOBOH K YMOTPEOJICHMIO KHUIAKOM (opMe WIM B BUJIEC IOPOIIKOB,
Pa3BOAMMBIX B BOJIE.

COanaHCHpOBAaHHBIE TUETHI PA3AEISIIOT Ha HU3KO- U BBICOKOMOJEKYJISIpHBIE. DHEPTrOHOCUTEISIMU
HU3KAIONEKYISIPHBIX JIUET SBIAIOTCS MPEUMYIIECTBEHHO VIJIEBOJbI, @ B BBICOKOMOJEKYISIPHBIX
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npeo0yiaaloT HaTypalbHbIE MPOTEMHBI - MSCHBIE, MOJIOUHBbIe, coeBble. Conep)kaHWe BHUTAMHHOB,
MUHEpAJIbHBIX BELIECTB U MUKPOAJIEMEHTOB PETYJIUPYETCS B COOTBETCTBUU C KIMHUYECKOHN CUTyalluen u
KOJMYECTBOM OCHOBHBIX HYTPHUEHTOB. BakKHBIM MperMMyIIECTBOM COATaHCUPOBAHHBIX AMET SIBISETCS
BO3MOKHOCTb UX HHAYCTPUAIBHOTO MPOU3BOJICTBA.

CaMbIM NOMYJISAPHBIM BAPUAHTOM JOCTYIA K MHUILIEBAPUTEILHOMY TPAKTY OCTA€TCS UCIOJIb30BaHNE
HA30TacTPAIbHBIX M HA303HTEPAIBHBIX 30HAOB-KaTeTepoB. OHU pa3nuYalOTCcs Mo JiuuHe, (opme,
MaTepuagy M3rOTOBIEHUS, MOT'YT OBITh OJHONPOCBETHBHIMU M JIBYXIIPOCBETHBIMH, C Pa3HOYPOBHEBBIMU
OTBEPCTHUSIMU, YTO MTO3BOJISET NOMUMO IMUTAHUS PELIaTh Psi IPYTUX 3aj1ad.

[To-mpexxHEMy 4YacTO HCIONb3yeTcss Haubosee MPOCTOe 30HIMPOBAHUE KENylKa Yepe3 HOC WU
pOT; MHTECTHHAJIIbHOE BBEJCHHE 30HJa OOJerdyaroT pas3linyHble OJMUBHL. B mocienHee Bpems, Hapsaay ¢
HUTEBUJHBIMUA TPAHCHA3aJIbHBIMHU 30HJIaMH JUIUTEIBHOIO MCIOJIb30BAaHUSI U3 CHJIOKCAHOBOIO KaydyKa U
MOJINypeTaHa, MOSBUINCH CUCTEMBI JUIsl IEPKYTAHHON 3HIOCKONUYECKOM raCTpOCTOMUU U IMYHKLIMOHHOU
KaTeTepHOW EIOHOCTOMHHM, peIIaoNIie KOCMETHYeCKHe MpoOsemMbl. Bonblnoil Bkiag B METOIUKY
MOCTAHOBKM  30HJOB-KaT€TEPOB BHECIO Ppa3BUTHE SHIAOCKOMUYECKOW TEXHUKH, MO3BOJIIOIIEH
0e300J1€3HEHHO U aTPaBMATHYHO OCYIIECTBISITh 3TH MAHUMYISIUU. BaXHBIM JTalmoM pa3BUTHS
TEXHOJIOTUU CTaJI0 BHEAPEHUE HACOCOB-WH(]Y3aTOpOB, 00ECHEUMBAIOIIMX HEMPEPHIBHOE PaBHOMEPHOE
BBeJZIeHHE pacTBOpoB. [loaua cMecH MOXKET OCYHIECTBIATHCA KPYIIIOCYTOYHO, 0€3 HapyIIeHHs] HOYHOTO
oTabpIXxa. B OONBIIMHCTBE CilydyaeB 3TO MO3BOJISIET TakKe HM30€KaTh OCIOKHEHUI B BHJE OILYIIECHUS
MOJHOTBI B JKENyJAKE, TOIIHOTHI, PBOTHl K TOHOCOB, HEPEAKUX IMPU MOPIHUOHHOM BBEJICHUU
cOaJIaHCUPOBAHHBIX CMECEH.

IMAPEHTEPAJIBHOE IMTAHUE

OcHOBHBIEC IOHATHUSA

[Tox mapeHTEepaTbHBIM TUTAHHEM MOHUMAIOT 0COOYIO (hOpMY BHYTPUBEHHOTO JIeYeOHOTO TTUTAHHSI,
o0ecreunBaoIIero KOPPEKIUI0 HapylIeHHOro MeTtabonu3ma (MpU  pa3iMyHBIX MATOJOTHYECKHX
COCTOSIHUSIX) C TIOMOIIBIO CIEIUATBHBIX WH(Y3MOHHBIX PaCTBOPOB, CIIOCOOHBIX AKTUBHO BKJIIOYATHCS B
O0OMEHHBIE MTPOLIECCHl OpraHN3Ma, KOTOPbIE BBOASTCS, MUHYS KEITYAOYHO-KUILIEYHBIN TPAKT

B npaktuke 11000r0 Bpaya UMEIOT MECTO CIIydau, KOT/a M0 TeM WM WHBIM MpUYUHaAM y OOJIbHBIX
BO3HHUKAET CYIICCTBEHHBIH NEPHUITUT MUTATEIBHBIX BEIIECTB. BakHEHIIeW NPUYMHONW BO3HUKAIOIIETO
nepuIuTa SBISETCS HEBO3MOXKHOCTh HCIOJIB30BAHKS HOPMAIBLHOTO TEPOPATHHOTO CIOcO0a MHUTAaHUS B
ciydasix, Korjga OoipHOW: 1) HE B COCTOSIHMM TMPOTJIATHIBATh MUINY, 2) HE TMEPEHOCUT ee WiIh 3) He
CHOCOOCH MepeBaprBaTh MUIILY, MTOCTYIAIOIIYIO YHTEPATBHBIM TyTEM.

Ecnu umeercst BO3MOXKHOCTb, MUTATENbHYIO MOAIEPKKY HEOOXOAMMO OCYILECTBISATH C MTOMOIIBIO
30HJIa, MOTOMY YTO TMOCTYIUICHHE IUTATEIbHBIX BEHIECTB HEMOCPEACTBEHHO B KpPOBOTOK, MHUHYS
SHTEpAIbHBIA MyTh, TPUHIUIIHAIBEHO HE(PU3NOJOTUYHO JJII OpraHu3Ma, TaK Kak MpPU 3TOM OHHU OOXOMST
BCE 3alllUTHBIE MEXaHWU3MBI OPTaHOB, KOTOPHIE OCYIIECTBISIOT (QYHKIHHA (QUIBTPOB (FKEITYIOYHO-
KHILIEYHBIN TPaKT, Me4eHb) U TpaHchopmaTropoB. OnHAKO TeM OOIbHBIM, KOTOPbIE HE MOT'YT IPUHHUMATh
NUILY OOBIYHBIM CHOCOOOM, HE MOTryT 3(¢EeKTUBHO abCOpOMPOBATH MHUTATENIbHBIC BEIIECTBA MU HX
COCTOSIHME YXYAIIaeTcss NpH KOPMIIGHHH 4epe3 pOT, MOKa3aHO 4YacTUYHOE WM IOJIHOE NHTaHHe
MapeHTePAbHBIM MTyTeM JI0 TeX MOp, IMOKa OHU He OyAyT B COCTOSHUM MPHUHUMATH MHIIY Yepe3 poT U
yCBauBaTh €e.

[TapenTepanibHOE NHUTAaHME Ja)Xe MPH TIIATEILHOM KOHTPOJE HE MCKIIOYAET BO3MOXKHOCTH
BO3HUKHOBEHHUS OCJIOKHEHUH. [103TOMY €ro 1o BO3MOKHOCTH ObICTpee OTMEHSIIOT.

Buabl napeHTepaJbHOTO0 MATAHUSA

[To 06beMy mapeHTepaIbHOE MUTAHUE MOAPA3IEISIOT Ha MMOJHOE U YaCTHYHOE.

IHotHOe mapeHTepabHOE NUTAHNUE

[Tomroe mnapentepanbHoe nutanue (IITII1) 3akmrouaeTrcs BO BHYTPMBEHHOM BBEACHHHU BCEX
KOMIIOHEHTOB MNHTaHUs (a30Ta, BOAbI, 3JEKTPOJMUTOB, BUTAMHUHOB) B KOJMYECTBAX M COOTHOIICHMSX,
HaubOoJsee OJIM3KO COOTBETCTBYIOIIMUX MOTPEOHOCTSIM OpraHu3Ma B JaHHBIH MOMEHT. Takoe muTaHue, Kak
MPaBUJIO, HYKHO MPH MOJHOM U JUTUTEIbHOM T'OJIOTAHHH.

[ens TTIIT — xoppekius HapyIIeHUH BceX BUIOB OOMEHa.



IHoka3zanus 11 MOJHOIO APEHTEPAIBLHOI0 NUTAHUS

Kak yxe rosopuinock Bbie, IIIIIT mokazano 60gbHBIM, KOTOpbIE HE MOTYT, HE JOJDKHBI MM HE
XOTST MUTAThCS SHTEPATIBHBIM ITyTeM. K HUM OTHOCATCA cleayrone KaTeropyuy MalueHTOB:

l. BosbHbIe, HE criocoOHBIE HOPMAIBHO MPUHUMATh WM ycBauBaTh nuily. Ilpu nuarnocruke
HEJOCTaTOYHOCTH THTAaHUS  YYUTHIBAETCS Haimuyue y OOJIBHOTO  MBIIMIEYHOTO  HCTOIICHMUS,
THIOAIEOYMHUHEMHUH, 0€30€ITKOBBIX OTEKOB, YMEHBIICHHE TOJIIUHBI KOXHON CKIIAJAKH U CYIIECTBEHHOE
CHWKeHHEe Macchl Tena. Ho m30ampoBaHHOE CHM)KEHHME MacChl Tela HE CIEeNyeT paccMaTpuBaTh Kak
IIPU3HAK HEAOCTATOYHOCTU IUTAHMS, ITOCKOJIBKY HAJIM4YME OTE€KAa WM MNPEABIAYLIET0 OXKUPEHUS MOXKET
CKPBIBAaTh (DAKTHUECKU UMEIOLIYIOCS CTENIEHb UCTOLICHHS 3a11acOB SHAOTEHHOIO a30Ta.

2. BonbHbIE ¢ UICXOAHO YIAOBIETBOPUTEIHHBIM COCTOSIHUEM MUTAHMSI, KOTOPbIE BPEMEHHO (110
TEM WIM HHBIM NPUYMHAM) HE MOTYT NPUHUMATh HHILYy M A TOro, 4yTOOBl M30€XKaTh 4pe3MEpPHOro
ucromieHusi, TpeOyroT mnposBeneHus IIIIII. DTo ocoGeHHO Ba)XKHO TMPH MATOJOTHYECKUX COCTOSTHHSX,
COIIPOBOKIAIONIUXCS TOBBIIICHHBIM KaTa0OJM3MOM M HCTOLICHMEM TKaHeH (mociieonepalnnoHHbIe,
MMOCTTPaBMaTHYECKUE, CENITUYECKHUE OOJIbHBIC).

3. BonbHble, crpanatomme Oone3Hbio KpoHa, KWIIEYHBIMM CBHUIIAMH U TAHKPEATHTOM.
OOBIYHOE TIUTAHHWE y TaKUX OOJIBHBIX OOOCTPSET CHMITOMBI OOJE3HHM M yXYAMIA€T OOIIee COCTOSHUE
6onbHbIX. [lepeBon ke ux Ha I yckopsieT 3aUBJIEHUE CBUILEH, YMEHBIIAET 00BEM BOCTIATUTEIbHBIX
MH(PWIBTPATOB.

4. bosibHBIE € 3aTAHYBIIEHCA KOMOM, KOrJa HEBO3MOXHO OCYIIECTBUTH KOPMIICHUE YEPE3
30H] (B TOM YHCIIE TIOCIIC OTIEPAIIMii Ha TOJIOBHOM MO3Te).
5. BonbHBIE C BBIPAXKEHHBIM THUIIEPMETA0OIU3MOM WM 3HAYUTEIBHBIMHU TMOTEPSIMH OelKa,

HanpuMep y OOJIBHBIX C TpaBMaMH, 0KOraMH (Jake B ciiydae, KOrja BO3MOYKHO OCYIIECTBIISTh OOBIYHOE
MMUTaHUE).

6. JUIs  OCYIIECTBJICHHUSI THUTATEIBLHOW TOUICPKKH OOJBHBIX, MOJYYAIONIUX TEPAIHUIO I10
MOBOJIy 3JIOKAYECTBEHHBIX OIyXOJIeH, OCOOEHHO KOTJa HEJOCTaTOYHOCTh NHUTAHHUS OOYCIOBJICHA
CHIDKCHHEM IMOTpeOIeHus M. YacTo MOCISACTBUSIMH XUMUOTEPAITUU U JIyYEBOTO JICUCHUS SIBIISICTCS
AHOPEKCUsI M BOCHAJICHUE CIM3HUCTHIX O0O0JIOUEK IKEIYJAOYHO-KUIIICUHOTO TPaKTa, YTO OTPAHUYUBAET
BO3MOYXHOCTH 3HTEPATLHOTO ITUTAHWS.

7. Bosmoxkno mposenenune IIIIII  wucTomieHHbIM  OONBHBIM — TEpel  MPEACTOSIIUM
XUPYPrUYECKUM JICUECHHUEM.
8. Bonbubie ¢ ncuxudeckoit anopekcueit. IIII1 y Takux OOMBHBIX HEOOXOIUMO, MOCKOIBKY

TEOPETUUYECKH ONPaBAAHHOE 30HI0BOE MHUTAHHE IOJ HAPKO30M TauT B ceO€ ONMACHOCTH, CBSI3aHHbBIE HE
TOJIBKO C OCJIO)KHEHHMSIMM HapKo3a, HO M ¢ BO3MOKHOCTbIO BOSHUKHOBEHHUS JIETOUHBIX OCJIOXHEHUHN M3-3a
MONAJaHNs UL WU JKeJTyIOYHOTO COAEPKUMOTI0O B IbIXaTeIbHbIC MTYTH.

YacTu4yHOEe MapeHTepajibHOE NUTAHUE

YacTuHOE NapeHTEepalbHOE MHUTAHUE 4Yallle BCEro ABISAETCA JONOJHEHHEM K SHTEPATbHOMY
(ecTeCTBEHHOMY WJIM 30HIOBOMY), €CJIH C IIOMOIIBIO MOCEIHET0 He 00eCTIeYMBACTCS TOTHOTO MOKPHITHS
neuuuTa MUTATEIbHBIX BELIECTB, BO3HUKAIOIIETO B CHIIy TaKUX HMPUYMH, KakK: 1) 3HaYMTENbHBIN POCT
9HEPro3aTpar; 2) HU3KOKAJIOpUIHAs AUETA; 3) HEMOJHOLICHHOE YCBOSHHUE MUILU U T.1.

IMoxa3anus 1JIs1 YACTHYHOIO NAPEHTEPATbHOI0 MUTAHUSA

YacTuuHOE mapeHTepaIbHOE NMUTAHUE NTOKA3aHO B TEX ClydasX, KOTJa 3HTEPAIbHOE NUTAaHUE HE
JaeT NOJDKHOro 3¢ ¢dekra M3-3a HapylIeHUs MOTOPUKM KHIIEYHHKA MM HEJOCTaTOYHOIO YCBOCHHS
MUTATEIbHBIX BELIECTB B IMUIIEBAPUTEIHHOM TPAKTE, a TAKXKE, €CIM YPOBEHb KaTa0OoJM3Ma MpPEBbIIIACT
HHEPreTUYECKHEe BO3MOKHOCTH OOBIYHOTO MUTAHUS.

[lepeyenp 3aboneBaHUi, MPH KOTOPBIX IOKAa3aHO IPOBEACHHE YAaCTHUYHOTO MApEeHTEPAIBLHOTO
MUTAHUA:

. sI3BEHHAs1 00JIE3Hb JKEMyIKa U S3BeHHAs 00JIE3Hb IBEHAAIATUIIEPCTHON KUIIIKH;

. MATOJIOTHSl OPraHOB IenaToOMJIMApHONW CUCTEMBbI C (YHKIIMOHAJIBHOW HEZOCTATOYHOCTHIO
MIEYEHU;

. pasnuuHbie POPMBI KOJIHTA;



. OCTpbIC KUIIIEYHbIC MHPEKINH (TU3CHTEePHUs, OPIOITHOM TU();

. BBIpQ)XEHHBIN KaTaOOJIM3M B paHHEM MEPUO/IE TIOCIIE OONBIINX BHEOPIOMMHHBIX OTEpaIHii;
. OXOTH;

. THOMHO-CENITUYECKHE OCIOKHEHUS TPaBM;

. CETICHC;

. THIIEPTEPMHS;

. XPOHUYECKHE BOCTIAIUTEIBHBIE TIPOIIECCHI (a0CIIECChI JIETKOT0, OCTEOMHEIIUTHI U JIP.);

. OHKOJIOTMYECKHE 3a00JIeBaHuUS;

. BBIPaKCHHBIE SH0- U SK30TOKCHUKO3HI;

. TsDKEIbIe 3a00JIeBaHNs CHCTEMbI KPOBH;

. OCTpasi ¥ XpOHUYECKasi TOYeYHast HEAOCTaTOYHOCTb.

YcaoBusi 3¢ peKTUBHOCTH NPOBEACHUS MAPEHTEPAJIbHOI0 MUTAHUS

Hns  obecriedeHuss >(QQPEKTUBHOCTH NApEHTEPAIBHOTO MHUTAHUS HEOOXOJUMO  BBIOIHSATH
CIIEyIOIIHE YCIOBUS:

l. Havany npoBeneHus: napeHTepabHOTO MUTAaHUS JOJDKHBI IIPEIIIECTBOBATh MAKCUMAJILHO
nonHas koppekmus OLK, BOb, kucmoTHO-ocHOBHOTO cocTosiHus. JlomKHA OBITH yCTpaHEHa THIOKCHS,
MOTOMY YTO TOJHOE YCBOCHHE KOMIIOHEHTOB MAapEHTEPAILHOTO MUTAHUSA HPOMCXOTUT B a’pOOHBIX
ycnoBusix. [losTomy B mepBble dachl mocie OOJBIIMX TPaBMAaTHYECKUX OIEpaluii, 0’KOroB, B PaHHEM
[IOCTPEAaHUMAIIUOHHOM TIEPUOAE, IPU TEPMUHAIBHBIX COCTOSIHHMSIX W KIMHUYECKUX HPOSBICHMSIX
BBIPXEHHOW LEHTPATU3aluU KPOBOOOpAIIEHN MOKHO HCIIOIb30BaTh TOJIBKO PACTBOPHI INTIOKO3BI.

2. CkopocTh BBEAECHHs NPENaparoB JOHKHA COOTBETCTBOBATH CKOPOCTU HMX ONTHUMAJIBHOTO
YCBOEHUS.
3. [ITIT nambosee 1enecooOpa3HO MPOBOJUTH B OTIEICHUU pPEaHUMAIMM M WHTCHCHUBHOU

TeparnuH, I71e MOKHO OCYILIECTBIIATh KaK KPYrjoCyTOYHOE JUHAMHYecKoe HaOoieHe 3a O0JIbHBIM, TaK U
COOTBETCTBYIOILINI KOHTPOJIb 32 3P PEKTUBHOCTHIO MEPOIIPUSATHIH.

4. B pacdere cyTo4HOM KaJOpMIHOCTH MApEeHTEPATHLHOTO MUTAHMS BKJIAJ O€lKka HE JOJDKEH
VUUTHIBATHCS, OO B MPOTHBHOM CIIy4ae HEAOCTATOK DHEPTUU MPHUBEAET K CXKUTAaHUI0O aMHUHOKHUCIOT H
MPOIIECCH CHHTE3a HEe OyAyT pealn30BaHbI B TIOJHOM 00BEME.

5. [TapeHTepalibHOE TUTAHHE JOKHO OBITH aJ€KBATHBIM, NE(UIIUTHO-3aMECTUTEIBHBIM, UTO
TpeOyeT COOTBETCTBYIOLIUX UCCIIEIOBAaHUN Mepe] HayalloM U MIOCTOSTHHO BO BpeMS JICUEHUSI.

IIyTu BBe/leHUsI MAPEHTEPATbHOT0 MUTAHUS

Karerepuzanusi neHTpaJbHBIX BeH. JTOT MYyTh BBEJACHUS MTO3BOJIAET BIUBATDH KUJIKOCTH JHOOOM
OCMOJISUTBHOCTH M CBOJUT K MHUHUMYMY HEOOXOIMMOCTh B TOBTOPHBIX BEHEMyHKIMAX. OJHAKO eciu
Karerep OyIeT BBEIECH HEMPaBUIBLHO U 32 HUM He Oy/eT OCYIIECTBISATHCS JOJKHOTO YXO/a, CYIIECTBYET
PHUCK pa3BUTHsI CENTUYECKUX OCIOKHEHHMN M/Miu TpomOo03a. OCHOBHBIC MPUHIIUITBI BBEJCHUS KaTeTepa U
yXoJa 3a HUM:

l. Kareteps! crnenyer BBOAWUTH M OCYHIECTBIATH YXOJA 33 HUMH C COOJIOJEHUEM IpaBUII
acentuku. HeoOXxoaumMo monb30BaThCs JTUIEBON MACKOH M CTEPUIIBHBIMU IIEpPYATKAMHU.
2. Ilepen Ha4yajaoM IIIII1 TUIEPTOHUYECKUMU KUJIKOCTAMU c IIOMOIIBIO

PEHTIEHOJIOTHYECKOI0 MCCIIEOBAHUS CleyeT yOeAuThCs B TOM, YTO KaTeTep HAaXOAMUTCA B BEpXHEH
noyoii BeHe. Ecnmu Bepxymika karerepa OyAeT HaXOAMTHCS B KaKOW-IMOO WMHOW ILIEHTPaJIbHOH BeHe
(manpumep, B v. jugularis interna), MOKeT pa3BUThCS TPOMOO3.

3. Karetepsl cnemyer BBOAWTH uepe3 NPOKOJ OONBIION IEHTpaJbHOW BEHBI, a HE
nepudepruyIecKou.

4. Karetep Henb3st MCTIONB30BaTh IS B3SITUS IPOO KPOBU WIIH JIJIS1 U3MEPEHUS LICHTPAILHOTO
BEHO3HOTO JIaBJICHUS.

5. MecTo MyHKIIMH KOXH CIEIyeT perysipHO o0pabaThiBaTh JETEPreHTOM, pacCTBOPOM iHoza u
3aKpbIBATH MOBA3KOM.



6. Karetepbl, W3roTOBICHHBIE W3 CHUJIMKOHOBOM pE3WHBI, MPONUTAHHON Oapuem, He
TPaBMUPYIOT BEHbI, B pe3yJbTaT€ YEro YMEHBIIACTCS BEPOATHOCTh OOpa30BaHMs BOKPYT HHX
¢bubpuHOBOTO TpOMOA.

BiuBanue B nepudepuyeckue BeHbl. DTOT IMyTh BBEACHUs Oosiee Oe30IaceH, Tak Kak MPH €ro
UCIIOJIb30BAaHUN MEHEE BEpOSITHO Ppa3BUTHE BO3IYIIHOM sMOonuu, cercuca uinu Tpomboza. OmHako
BJIMBAEMbIC JKUJKOCTH JOJIKHBI ObITh HM30TOHHYHBIMUA WM JIMIIb CJIA00 THIEPTOHHYECKUMH. YTOOBI
o0ecneunTh BBIMOJHEHHE JTHX YCJIOBHM, B KadecTBE HCTOYHUKA HEOETKOBOM SHEpruu clemayer
MCTIOJIb30BATh TIIABHBIM 00pa30M JIMITHIBI.

MeToauka M TEXHMKA MOJHOI0 MAPEHTEPAIbLHOI0 MU TAHUS

[Tpoenenue IIIIII siBasieTcss cephe3HBIM M CIIOKHBIM JICYCOHBIM MEPOIPUATHEM M TpeOyeT
COOJIIOICHUS Psijia YCIIOBUH.

Jlewamuii Bpa4 JOKEH YETKO YCTAaHOBUTH Mokaszanus K mposeaenuto [T u 3adpukcuposats 310
B UCTOPUHU OOJIE3HU WK CIIEHUAIBHOM KapTe.

Onpenenss nokazanus u ycioBus s nposeaeHus [, caeqyer yuutsiBaTh XapakTep OCHOBHOM
Y COIYTCTBYIOIICH MATOJIOTHH, BBIIEISS BEAYILIUI CUHIPOM, TPEOYIOIINI TepBOOUYEPETHON KOPPEKIHH.

[IpenBapuTenbHO HEOOXOAMMO MPOU3BECTH PACUET CYTOYHBIX MOTPEOHOCTEH MaleHTa B YHEPTHH,
a30Te, KUAKOCTHU, JIEKTPOJIUTAX U BUTAMHUHAX.

ba3oBbIii OPHEHTUPOBOUHBIN pacdyeT CYTOYHOW IMOTPEOHOCTH MOXET OBITh MPOU3BEACH IIO
cnienuanbHbIM Tabimuuam. B npouecce nposenenus IIII1 ocymecTisercs HeoOXoauMas KOPPEKTUPOBKA
Ha OCHOBaHUU JaHHBIX, OJY4a€MbIX IIPH KOHTPOJIbHBIX UCCIETOBAHUSIX.

CocraBnsiercss  cyTo4yHas  HMH(Y3MOHHas  Mporpamma, TJ€  yKa3bplBalOTCA  METOJ U
MOCJIEZI0BATEIBHOCTh BBEACHMUS MPEnapaToB, CKOPOCTh UX BBeIEHUS U 00BEMBI pacTBOPOB ISl HH(DY3UH,
HEOOXOAMMBIE MEIUKaMEHTO3HbIC JOIOJIHEHUS, BpEMs U XapakTep KOHTPOJIbHBIX J1AOOpaTOPHBIX
HCCIIEA0BAHUN U ONIPEJEIICHNS MIOKa3aTeael TeMOINHAMUKY, AbIXaHUs, TEMIIEPATYPhI U 1.

CyrouHass MH(Y3MOHHas TporpamMma odopmisiercs JUOO 3aMUChI0 B UCTOPHM OOJE3HM, JIMOO
3a0JIHEHHUEM CIIEHMAIBHON KapThl NApEHTEPAIbHOTO UTAHUSA.

3areM moaOMpParOTCs COOTBETCTBYIOLIME IpEraparbl ¢ yY€TOM MX COCTaBa M CBOMCTB, a Takke
3a1a4 HH(OY3MOHHOW TEparuH.

Texuuueckue OCOOEHHOCTH OO€CleYeHUs MNapeHTEepPaJbHOTO IUTAaHHUA TPAKTHYECKH HE
OTJIMYAIOTCSI OT OCOOEHHOCTEHN 00X METOI0B MH()Y3MOHHON TEparuu.

[Tpu nposenenun I1I1I1 Bo3HMKaeT HEOOXOAUMOCTb B OJTHOBPEMEHHOM M PABHOMEPHOM BBEJICHUH
OOJIBIIIOTO KOJMYECTBA PA3HOPOJAHBIX 10 CBOMCTBAM MHTPEAMCHTOB (YIJIEBOBI, OCIKHU, JKUPHI U T.1.), YTO
CO3JIaeT OMpE/EICHHbIE TeXHUYECKUe 3aTpyiqHeHus. lIpsmoe cMmenMBaHHE pPacTBOPOB BO (hiakoHaX
HEJOMyCTUMO, MO0 MpH HUX pa3repMeTH3allid HapyllaeTcsl CTEePHIBHOCTh mpenaparoB. [loatomy
CMELIMBAaHUE TIPOU3BOAMUTCS HEMOCPEJICTBEHHO B HH(QY3HOHHOW CHUCTEME IIyTeM HCIOJIb30BaHUSA
CHelHaIbHbIX TPOWHUKOB, BMOHTHPOBAHHBIX BBIIIE MHBEKIIMOHHON HIJbl (KaTeTepa). MOXKHO Takxke
00BbeIUHHTD J1BE (WM OoJiee) oHOpa3oBbie cucTeMbl. [Ipu Hanmmuuu nepdy3MOHHBIX HACOCOB-/103aTOPOB
UX YCTaHABIIMBAIOT HUXKE MecTa OOBEAMHEHHSI CUCTEM.

Crnenyer mNOAYEPKHYTb, YTO TakOW MeTOA HMH(Y3UH TPEANOUYTHTEIbHEE Pa3aesIbHOTO,
[IOOYEPEAHOr0 BBEACHUS MPENAPATOB, MOCKOJIbKY MO3BOISET YMEHBIIUTh OTPULIATEIBHBIE MOCIEACTBUSA
TaKOHM jK€ IMOOYepeNHOW MepecTpoiiku MeTadoau3Ma Ha KaKIbld W3 BBOJUMBIX HMHIPEAMEHTOB. JTO
KacaeTcsi MPaKTHYEeCKH BCEX MHOTOKOMITIOHEHTHBIX cMeceil W 0oibIux 1mo o0bemy uHOy3uu. B Takumx
CllydasX pPEKOMEHIYeTCs CMELIMBaThb BCE HEB3aUMOJEHCTBYIOIIME (COBMECTHMBIE) Ipenaparbl sl
MH(QY3MOHHON Tepamnuu, OCOOEHHO MpHU MPOBEACHHM MapeHTEpaJbHOrO NUTaHMs. BiuBaemble cMmecu
ClIeAyeT TPHUrOTaBIMBAaTh C OONBLIONW TINATETBHOCTHIO, 3TO MOTYT JeJaTh TOJBKO CIEHHATbHO
MOATOTOBJICHHBIE (hapMalIeBTHI.

KoMnoHeHTHI NapeHTepPaJIbHOI0 MUTAHUS

Benymumu npenaparamMu napeHTepatbHOrO MUTAaHUS SBIISFOTCS:

1) AMHMHOKHUCIIOTHBIE PACTBOPBI, THIPOIN3ATHI OeIKa;

2) pacTBOPHI YTIIEBOIOB;



3) YKUPOBBIC IMYIIbCHH;

4) PacTBOPBI AIEKTPOJIUTOB;

5) BUTAMHHBI.

Jliss  KauecTBEHHOTO YCBOCHHS BEIIECTB, BBEIACHHBIX IMAPEHTEPATbHO, K OCHOBHOW CXeMe
MapeHTEePATIbHOTO MUTAHUS MTOAKIIOYAI0T aHA00IMYECKUE CTEPOUTHBIE TOPMOHBI.

Benku, 6e1koBbIE MPenapaTbl H AMHHOKHCJIOTHBIE CMeCH

HopMmanbHO QyHKIMOHUPYIOLIUI OpraHi3M CTPEMUTCS MOIEPKUBATh OEITKOBOE paBHOBECHE, T.€.
MPUXOA U pacxo]l OeNKOB MOUTH coBmajaroT. llocTymiueHne OEIKOB B OPraHW3M H3BHE MPOUCXOIHT
UCKIIIOUUTENbHO ¢ mnumed. [loaTomy, ecim MMeeT MecTo HEIOCTaTO4YHOe MOoTpebsieHne OeTKOBBIX
MIPOJYKTOB, a TaK)Ke MPHU OOJBIIOM pacxoje O0eaKoB HEM30€KHO Pa3BUBAETCS OTPULIATEIbHBINA a30TUCTHIN
Oamanc. BO3MOXHBIMH TPHYMHAMHU TOBBIIICHHOTO PAcXOJOBaHUS OCJIKOB SIBISIOTCS TMOTEPU KPOBH,
MUIIEBapUTEIbHBIX COKOB, OOMJIbHAs SKCCyAallUs MPU 0KOrax, HarHOUTENbHbIE Mpoliecchl (abcreccsl,
OpOHXO03KTa3bl U T.J.), Auapes u ap. Kpome morepu OETKOB ¢ KUIKOCTSIMH OpraHW3Ma €CTh elle OJUH
MyTh, BeAymuid K AehuUIUTy OETKOB — YCHJICHHWE KaTaOOJIMYECKHX IPOIECcCOB (THMEpTepMus,
WHTOKCHUKAIUS, CTPECCOBBIE U TIOCTCTPECCOBBIC — TIOCTCOINEPAOHHBIE U MOCTTPABMATHYECKUE —
cocrosiams). [lorepu OGENKOB MOTYT AOCTUTATh MPHU ATOM 3HAYUTENBHBIX IMpp: mo 10-18 T 3a cyTkwm.
BosnukHOBeHHE 0€eTKOBOTO AeduIuTa MpeicTaBiIseT co00il BechMa HEKeIaTelbHOE SBICHUE, TTOITOMY
HE00XO0JIMMO CBECTH K MUHUMYMY BO3MOKHOCTb €0 Pa3BUTHS, a €CJIM 3TOT0 MPEIOTBPATUTh HE YAAJIOCh,
TO MPUHUMAIOT MEPHI K BOCCTAHOBJIICHUIO HOPMAJILHOTO a30TUCTOTO OanaHca.

A3OTUCTBI KOMIIOHEHT B pAallMOHE NAapeHTEPaJTbHOTO MHUTAHHUS MOXET OBbITh IpPEJCTaBICH
THAPONIU3aTaMu Oelika ¥ aMHHOKHCIOTHBIMU CMECSIMH, TIOTy4aeMbIMU IyTeM CHHTe3a. Kak roBopuiock
paHee, UCMOJIb30BaHUE JUIsl TAPEHTEPAILHOTO MUTAHUS MPEnapaToB HEpaCIIEIJICHHOro Oenka (TJIa3Mbl,
npoTenHa, anbOymMuHa) Manod((EeKTUBHO B CHIIy CIHMIIKOM OOJIBIIOrO TepHoja IoJlypacraja
9K30reHHOro Oenka. bojee ompaBnaHo MCHONB30BAHHE AMMHOKHCIOTHBIX CMECEH, M3 KOTOPBIX 3aTeM
CHHTE3UPYIOTCS CTIeU(UIECKUE OPraHHbIE OCJIKH.

AMUHOKHCJIOTHBIE CMECH JJisi TapeHTEpaJbHOrO MUTAHUS JOJDKHBI OTBEYaTh CIEIYIOIIUM
TpeOOBaHUSAM:

1) comepxaTh aaekBaTHOE W COAJAaHCHUPOBAHHOE KOJIMYECTBO 3aMEHHMBIX M HE3aMEHHMBIX
AMUHOKUCIIOT;

2) ObITh OWOJOTHYECKH aJCKBAaTHBIMH, T.€. YTOOBI OpraHuW3M MOT TpaHCHOPMHUPOBATH
AMHUHOKHUCIIOTHI B COOCTBEHHBIE OCIIKU;

3) He BBI3bIBATh MOOOYHBIX PEAKIUIl MTOCIIE UX MOCTYIICHUS B COCYIUCTOE PYCIIO.

N3 pacTBOpOB CHUHTETHUYECKUX AMHHOKHCIOT HAWOOJBIIEE PACIpPOCTPAHEHUE TMOMYYMIH TaKHe
npenapartbl, kak MopuamuH C-2, mopunpon (Amnonwus), aneBe3un (OPI'), Bamun, dpeamun (IlIBenus),
nonuamuH (Poccust), amunocrepun (Haemopharm), azonyrpun (®panuus). OTu pacTBOPHl OKa3bIBAIOT
BBIPKEHHOE MOJIOXKUTEIbHOE BIUSHUE HA OENIKOBBI 00MEH, o0ecrieunBas CHHTE3 OEJIKOB U3 BBEIEHHBIX
AMUHOKHCIIOT, TIOJIOKUTEBHBINA a30TUCTHIM OallaHC, CTAOMIN3AIMI0 MacChl Tena 6ompHOro. KpoMe 3toro
aMUHOKHCIIOTHBIE CcMecH 00JaJaloT  Je3WHTOKCHUKALMOHHBIM JEWCTBUEM 3a CUET CHIDKEHUs
KOHIIEHTPAllUM aMMHaKa, KOTOPBIH CBS3bIBacTCI C OOpa30OBaHMEM HETOKCHYHBIX METabONHUTOB —
rJIyTaMHHA, MOYEBUHBI.

Iupponuzarel Oenka, WCMONB3yeMbIe U MApPEHTEPATBHOTO MHUTAHWS, SBISIOTCS PACTBOPAMH
AMUHOKHUCIIOT W TMPOCTEHINUX MENTHAOB, TMOJIYy4aeMbIX MpPU TUAPOJIUTUYECKOM pPACHICTUIEHUN
TeTepOreHHBIX OENKOB >KMBOTHOTO WIIM PACTUTEILHOTO TPOMCXOXKIEHUs. V3 mpemnaparoB »Toro psjaa
HauOoJbIIee pPACIpPOCTPAaHEHHE B Hallled cTpaHe MOJIyYWJIM pacTBOpP THUAPOIM3MHA U €ro aHajor
amuHocon (LlIBeuwmst). ['maponuzarsl OEIKOB, TPOU3BOAUMBIC Y HAC B CTPaHE, 3HAUUTEIBHO XyXke (IO
CPaBHEHHUIO C AMHHOKHCIOTHBIMH CMECSIMH) YTHWJIM3UPYIOTCS OpPraHM3MOM H3-3a HAJIWYUS B HUX
BBICOKOMOJICKYJISIPHBIX (Ppakiuii mentuaoB. HeqocTaTouHo MoMHAsE UX OYUCTKA OT MPUMECEH BBI3BIBAET
IpyU MX NPUMEHEHUH NOOOYHbIEe peakuuu. B To ke BpeMsi CpaBHUTEIBHO HU3Kas KOHIEHTpalus
a30THCTBIX KOMIIOHEHTOB (0KOJO 5%) 0O0YCIOBIMBaeT BBEJCHHE IOBBINIEHHOTO O0BhEMa XHUIKOCTU B
OpraHM3M, YTO KpaifHe He)KelnaTeIbHO, 0COOCHHO Y OOJBHBIX B TSHKEJIOM COCTOSIHUU.



IIpoTuBonoOKa3aHus K BBeACHUIO TMAPOJIN3ATOB 0e/IKa U AMUHOKHUCIOTHBIX CMeceii:

. HapyHaICHUC q)YHKLII/II/I INEYCHHU U ITOYCK — IICUYCHOYHAsA U IMOYCYHad HEAOCTAaTOYHOCTD,
. mto0bIe OPMBI JeTHIpaTaIUN;

. IIIOKOBBIE COCTOSIHHS;

. COCTOSIHUSI, COTIPOBOXTAIOIIHECS TUITOKCEMHUCH;

. OCTPBIC TCMOJUHAMUYCCKHUC HAPYIICHUS

. TPOMOOIMOOIMUECKHIE OCTIOKHECHHS;

. BEIp@KEHHAS cepJieuHasl HeJJOCTaTOYHOCTb;

. COCTOSIHUS, IPH KOTOPBIX 3aTPYAHEHO JUTUTEIILHOE KalleIbHOE BIIMBAHHE.

7Kuposbie IMYJIbCHHI

JKupoBble SMylbcMM TIpU TPOBEIACHHHM MAPEHTEPAILHOTO MMUTAaHUS TMOJYYWIA IIHPOKOE
pacnpocTpaHEeHHE B CHUIIy TOrO, YTO OHHU SBJISIOTCA BBICOKOKAJOPUWHBIMU  SHEPreTHUYECKUMHU
mpemapaTamM, a 3TO JaeT BO3MOXKHOCTh OTPAHMYMBATHCS CPABHUTEIHHO HEOOIBIINM IO O0BEMY
BBEJICHUEM UJKOCTU MPHU BOCIOJHEHUHU 3HAUYUTENIbHON YacTu neduunTa sHEpruu opranusma. LlenHocts
KHPOBBIX dMYJIbCUI €Ille U B TOM, YTO OHU MMEIOT B CBOEM COCTaBE HEOOXOIUMBIC KHPHBIE KHUCIOTHI
(JTMHOTIEBYTO, JIMHOJICHOBYIO, apaxua0HOBYI0). [To pacueram Wretlind (1972), onTuManbsHas 103a )KUPOB B
KIIMHUYECKUX YCIOBUSIX COCTABIsIET 1—2 I/KT MaccChl Tela 3a CYyTKH.

BBenenue >KUPOBBIX 3MYJIbCHM B HM30JUPOBAHHOM BHUJE HEIEIECOO0pa3HO U Jake HEMOJe3HO,
MOTOMY YTO BeAET K KeToanunosy. Jms mpenynpexaeHuss MOAOOHOTO OCIIOKHEHHS HE0O0XOAUMO
MCIIOJIb30BaTh JIMIHIHO-TJIIOKO3HBIM pacTBOP ¢ COOTHOILIEHUEM 4YMCIIa KaJTOpHii, MOIy4aeMbIX OT TOrO U
Apyroro MCTOYHUKOB 3HEpruH, paBHbIM 1:1. Takoe coderaHue BEIIECTB IO KauyeCTBY HAIlOMHUHAET
HOPMAJIBHYIO JIUETY, a 3TO MPEAYNPEKIAeT pa3BUTHE THIICPUHCYIMHEMUH, Tunepriankemun (Jeejeebhoy,
Baker,1987).

W3 wucnonp3yeMbplx B Halleld cTpaHe HauOOJblliee pacCHpOCTPaHEHUE MOIYYMIA IpernapaTsl
UHTpanUnua U TunoyHauH. JJOCTOMHCTBOM MHTPAIMIIKA SBISETCS TO, 4TO B 20% KOHIIEHTpAallMH OH
M30TOHUYEH TJIa3M€ U €r0 MOYKHO BBOJUTH Jaxke B MepudepruiecKiie BeHbl.

[IpoTrBOMOKa3aHUs K BBEACHUIO KUPOBBIX SMYIbCUN B OCHOBHOM TaKHe )K€, KaK H JJis BBEACHUS
OCNIKOBBIX pacTBOpOB. Hamo TOMHUTR O HENEIeCOOOpPa3HOCTH BBEACHUS WX OOJBHBIM C
TUTIEPIUHAIEMUCH U T1abeTUKaM.

PacTBopsbI yriesoaos

YrieBoapl HMCMONB3YIOTCS ISl MAPEHTEPATHHOTO MUTAHHS B CHIIYy TOTO, YTO OHH SIBIISIOTCS
HauOoJee JOCTYMHBIMU UCTOYHUKAMU 3HEPTUU JJIsi opraHusma 6osibHoro. Mx sHepreTrueckas HeHHOCTb
cocTaBiisieT 4 KKai/T. YUUTBIBas TO, YTO CyTOYHasi MOTPEOHOCTh B SHEPIUU cocTamisieT okoso 1 500-2
000 KkkaJ, TO CTAaHOBWTCS IOHATHOW TpoOieMa H30JUPOBAHHOTO TPUMEHEHHS YIJIEBOJIOB I €€
NoKpbITHA. Eciam mepeBecTH pacyeT Ha M30TOHUYECKUH PACTBOP TIIIOKO3BI, TO JUIS 3TOrO MOTpedyeTcs
nepenuts He MeHee 7-10 11 JKMOKOCTH, 4YTO MOMKET MPUBECTH K TAaKUM OCIIO)KHEHUSM, Kak
TUIIEpPrUApaTaus, OTeK JIETKHUX, CEPJIEYHO-COCYIUCThIC HAPYIIICHHUS.

[Ipumenenue 3>xe Ooyiee KOHIICHTPUPOBAHHBIX PACTBOPOB TIJIIOKO3bI YPEBATO OMACHOCTHIO
BO3HUKHOBEHHUS TUIIEPOCMOJIIPHOCTH IIJIa3MbI, a TaKXKe pa3IpakeHWEM HHTUMBI BEH C pPa3BUTHEM
(hnedbuTtoB u TpoMO0(IIEOUTOB.

Jiis TOro 4roObl UCKIIOUUTH OCMOTHYECKHM JMype3, HEeNb3s JOMYCKATh MPEBBIIICHUS CKOPOCTH
BIIMBaHUS TIIOKO3bl Ooyee 0,4—0,5 1/kr/4. B mepeBoje Ha W30TOHWYECKHUM PACTBOP TIFOKO3BI 3TO
coctaBisieT 4yyth Oomee 500 mi s GosnpHOro maccoit 70 kxr. YToOBI mpenynpenuTs BO3MOXKHBIC
OCJIO)KHEHUS, 00YCIIOBJICHHbIE HApyIICHHUEM TOJEPAHTHOCTH K YIJIEBOJAAM, HAlIO A00aBIATh K pacTBOPY
IVIIOKO3bl MHCYJIMH B cooTHomieHuu 1 EJI mHcynuHa Ha 3—4 r cyxoro BemiecTBa INIIOKO3bl. Kpome
MOJIOKUTETIFHOTO BJMSHMS HA YTUIW3ALUIO TIIOKO3bl HWHCYJIMH WIPAaeT BaXXHYIO pojib B abcopOuuu
AMUHOKHCIIOT.

Cpeay MHOTOYHMCIIEHHBIX YTJIEBOJOB, CYILECTBYIOUIMX B MPUPOJIE, B MPAKTUKE MApEHTEPaIbLHOTO
MUTAHUS TPUMEHSIOT IIII0K03Y, (PPYKTO3y, COPOUTOI, MIINLEPOII, IEKCTPAH, STUIOBBINA aJIKOTOJIb.

Bona



[TorpebHOCTS B BOJE MpHU MapeHTEPaIbHOM MUTAHUM PACCUUTHIBAETCS HCXOAS M3 KOJIMYECTBA
9KCKpEIMH, HEYYBCTBUTEIBHBIX IMOTEPh, TKAHEBOW ruapaTanuu. KIMHHYECKH 3TO OIICHHBAETCS TIO
CIIEYIOIIUM KPHUTEPUSM: KOJIWYECTBY MOYM U €€ OTHOCHUTEIbHOW IUIOTHOCTH; 3JaCTHUYHOCTU KOXKH,
BIIQYKHOCTH SI3bIKA; HATWMYHUIO WA OTCYTCTBHIO KaXK/Ibl; U3MECHEHHUIO MACChI TeJIa.

B Hopme BomHble moTpeOHOCTH mpeBbimaioT auype3 Ha 1 000 mi. Ilpm sToM 3HIOTEHHOE
o0Opa3oBaHMe BOJbI HE YIUTHIBACTCSI.

[Torepss OenKOB, DSJEKTPOJIUTOB U TJIIOKO3YpUsS 3HAUUTENIBHO YBEIMYMUBAIOT MOTPEOHOCTH
opranm3Ma B SK30TeHHOW Boje. HeoOXoammo BECTH ydeT MOTeph BOABI C PBOTHBIMHU MacCaMU, KajoM,
yepes KUIlIeYHble (UCTYIBI U OTBOJHBIC APEHANKH.

[To manapiM Elman (1947), pekomenayercs BBoauTh 30—40 M Boxbl Ha 1 KT Maccel Tena s
B3POCJIBIX U JIETEeH cTapiie oaHoro rojga. Cunraercs, 9To MUPPOBOE KOJINIECTBO BBOAUMBIX KUJIOKAIOPUN
JIOJDKHO COOTBETCTBOBATH MIU(POBOMY 3HAUCHUIO 00BEMa MEPEITUTON KUJIKOCTH (B MUJUTHIIUTPAX ).

DJIEKTPOJIMTHI

DNEKTPOIUTHI SBJISIOTCS HEOTHEMJIEMBIMH KOMIIOHEHTaMH IOJHOTO MapeHTEepPaIbHOTO MHUTAHUS.
Kanuit, marauii u dochop HEOOXOTUMBI JUIsI ONTUMAIBHOTO yIEpKaHUs a30Ta B OpraHW3Me W s
oOpa3oBaHMs TKaHEH; HaTpUl U XJIOp — IS MOAAEPKAHUS OCMOJISUIBHOCTH M KHCJIOTHO-IIEIOYHOTO
PaBHOBECHSI: KAIBIIHIA — JIJIsl PEAOTBPAIICHUS JeMIUHEPATH3AI[N KOCTEH.

JUis  TOKpBITUS TMOTPEeOHOCTHM OpraHu3Ma B 3JEKTPOJIUTaX HCIONB3YIOTCS — CIENYIOIIHNe
MH(Y3UOHHBIE Cpenbl: W30TOHMYECKUH pacTBOp XJIOpHIa HaTpus, COATaHCHPOBAHHBIE PACTBOPHI
ANEKTPOJIUTOB (JIAKTOCOJI, allecolib, TPUCOIb U T.1.), pacTBop 0,3% xyopuna kamusi, pacTBOPhI XJIOpHA,
TIIFOKOHATA U JIAKTaTa KaJbIus, TJAKTaTa U Cylib(ara Maraus.

[Ipu pacyerax oObeMa wHGY3UHA PACTBOPOB DJIEKTPOJUTOB MOXKHO II0JB30BATHCS TaOIHIICH
CpeIHECYTOUYHOM MNOTPeOHOCTH B MUHEpANbHBIX BemecTBax u anekrponurtax (I[TokpoBckuid, 1965;
Wretlind, 1972):

Cyro4uHast TOTpeOHOCTh

DnemMeHT
B IpaMMax | B MMOJB/KI/CYT
Kanmii 2,5-5 0,7-0,9
Hatpuit 4-6 1,0-1.4
Kanpmuii 0,8-1 0,11
Marnuit 0,3-0,5 0,04
dochop 1,0-1,5 0,15
Xnop 5-7 1,3-1,9
Mapraner;| 0,005-0,01 0,00006
[unk 0.01-0.015 0,00003
Menp 0,002 0,000007
Von 0,0001-0,0002 0,0000015

dtop 0,0005-0,0009 10,00007

ButaMuHBI

[IpoBenenue mnapeHTEpaIbHOTO NHUTAHUS MPEIyCMATPUBAET MCIOJIb30BAaHUE BUTAMUHHBIX
KOMIUIEKCOB. KOJMWYECTBO BHTAaMHHOB, JOCTAaTOYHOE ISl YAOBJIETBOPEHHUS CYTOYHBIX MOTPEOHOCTEH,
cleyeT No0aBIsATh K OCHOBHOMY PacTBOPY JUIsl TApEHTEpanbHOro mutaHus. [IpuMeHeHre BUTaMHUHOB B
palyoHe OMpaBaaHO MPH MOJTHOM aMHUHOKHCIOTHOM OOECIICUCHHH, B MPOTUBHOM CJIy4ae OHH MPOCTO HE
YCBaMBAIOTCA, a HKCKPETHPYIOTCA MPEUMYIIECTBEHHO ¢ Mouod. Hamo Takke MOMHUTH O TOM, YTO HE
CJIeIyeT BBOJAUTH U30BITOYHBIX KOJIWYECTB )KHPOPACTBOPUMBIX BUTAMUHOB (A, D), moToMy 4TO TIpu 3TOM
CYIIECTBEHHO BO3PACTAET OMACHOCTh Pa3BUTHS TUIIEPKAIBIIMEMHUHN U IPYTUX TOKCHIECKUX 3 (HEKTOB.



Cpenusast cyTo4yHass TOTPEOHOCTh B BHUTAMHHAX MpPU MapeHTepaibHOM TnuTaHuu (mo M.OD.
Hecrepuny, 1992).

AckopbunoBas kucnora (But. C) 100 mr

Perunon (But. A) 1 000mkr (3 300 ME)
Oprokanbiudepoit (But. D) 5 Mkr (200 ME)
Toxodepon (BuT. E) 10 mr

Tuamun (But. By) 3mr

PuGodasun (BuT. B)) 3,6 Mmr

[Mupunokcun (But. Be) 4 mr

Huanuu 40 mr

[TanTOoTEeHOBAs KMCIOTA (BUT. Bs) | 15Mr

Kob6anamuu 5 MKT

donueBas KUCIOTA 400 MKr

BoinyckatoTcss OTAENbHO IpenapaThl BOJOPACTBOPUMBIX U JKUPOPACTBOPUMBIX BUTaMHUHOB. B
MOCJEHNE TOAbl TPOU3BOAST KOMOWHHUPOBAHHBIE TIpenaparbl, COJEpXKallhue aMHUHOKHUCIOTHI,
MUHEpAJIbHBIE 3JIEMEHTHI U INIIOKO3Yy. B Hamiell cTpaHe pacTBOpbl MUHEPAJIbHBIX BEILECTB U BUTAMHHOB
JUIS IAPEHTEPATBHOTO TUTAHMS 10 TTOCJIETHEr0 BPEMEHU He MPOU3BOIMIIH.

CoBpeMEHHBIN YpPOBEHb HAyuUHBIX NPEJICTaBICHUM M TEXHOJOTMH HMCKYCCTBEHHOI'O NHUTAHHUS
MO3BOJISIET pellaTh KJIWMHUYECKHE 3a1aun, HepocTtynHble enie 20-30 ner Hazan. CTaau COBMECTUMBIMU C
KHU3HBIO W JlaX€ HOPMAJbHBIM pPOCTOM OOIIMPHBIE PE3EKIHMU KHUIIEYHHKA, HECOCTOSITEIHHOCTH
JIMTECTUBHBIX aHACTOMO30B, Tspkenenmmue nopoku pazButus KKT. OmHako mpexae, yeM HOBEUIINE
JOCTIIKEHUS B 3TOM 00JIaCTH CTaHYT B Halleil cTpaHe MOBCETHEBHOM (M MOBCEMECTHOM!) peasbHOCThIO,
MPEJICTOUT TMpOJieNaTh eule JOCTATOYHO OONBIIONW IMyTh, IJIABHBIM YCIOBHEM KOTOPOIO SBIISETCS
nocjenoBarenbHas, GyHIaMeHTalIbHAsS 1 00BEKTHUBHAsI 00pa3oBaTebHas MporpaMMma.
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