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NCKYCCTBEHHOE IIMTAHHUE

KoHuenuuu u BO3MOKHOCTH

[Ipobnema MCKYCCTBEHHOTO MUTAHUS B TE€X CIIy4asx, KOTJa MAIMEeHT HE MOXET, He XOUeT WIH He
JIOJI’KEH €CTh, MO-TIPEKHEMY OCTAETCsl B OTEUECTBEHHONW MEIUIIMHE OJTHOM U3 IepBoouepeiHbIX. Bompocs!
KOpMJIEHUSI OOJIBHBIX OCTalOTCsA Ha Mepudepurd BHUMAHUS MHOTHX PEAHUMATOJOrOB, XOTS H3JAHBI H
IIMPOKO M3BECTHBI KamuTajabHbie MOHOTpaduu no Hytpurmongorun (A.JI. Koctiouenko, 2./1. Koctuna u
A.A. Kypeiruna, A. Bpernunna u A.B. Cymksana). 3HakoMCTBO ¢ (pu3mosiorueil He MemaeT Mmoa4ac
Ha3HayaTh aHA0OJMYECKHE CTEPOUAbl B OTCYTCTBHE KaKOW-TMOO MUTATENbHON MOANEPKKH, a CPEe.bl,
IIpeIHAa3HAaYCHHbIE MU IUIACTUYECKOM aCCUMMJISIIUMM - BBOJAWUTH B IIEPBBIE HECKOJIBKO CYTOK IIOCIIE
KpYNHbIX omepanuil. Bce »Tu mnpoTuBopeuMst Jenai0T akTyadbHbIM HAINOMHUHAaHHE O HEKOTOPBIX
IOPUHLMIAX M BO3MOXKHOCTSAX COBPEMEHHOIO0 MCKYCCTBEHHOro mnuTaHus. Kak M ecTecTBEHHOE,
HCKYCCTBEHHOE MUTaHHE JOJIKHO PelIaTh HECKOJIbKO OCHOBHBIX COMPSKEHHBIX 3a1a4:

. MOJJIep)KaHUEe BOJHO-MOHHOTO OalaHca OpraHW3Ma C Yy4YeTOM TOTeph BOJIBI U
AIIEKTPOJIUTOB,
. DHEPreTHYECKOe H IUIACTUYECKOE O0O0ECleYeHre B COOTBETCTBUU CO CBOMCTBEHHBIM

JAHHOMY 3Tally pa3BUTHS YPOBHIO MeTa00IM3Ma.

HNmMeHHO cocCTOsSHHME NHUTAaHUS BO MHOTOM ONpEAETsSeT CHOCOOHOCTh MAalUeHTa IEePEeHOCHTH
OOJIE3HN U KPUTHUECKHE COCTOSIHUS (B CBSI3U C TPaBMOM, HH(MEKIMEH, XUPYPIrUUECKOW Onepamyei 1 T.11.)
C MEHBIIMMU (PYHKIMOHAIBHBIMH MTOTEPSIMU U O0JIee MOJIHON peaduIuTanuei.

HccnenoBaHuss OTEYECTBEHHBIX M 3apyO€XHBIX CHEIMAIMCTOB IO3BOJMIM BBIIBUHYTb TpH
OCHOBHBIX PHHIUIIA UCKYCCTBEHHOTO MUTAHMUS.

1) CBOEBPEMEHHOCTh Hauaja €ro IpPOBEIEHMs, MO3BOJAIOIIAs HCKIIOYUTh Ppa3BUTHE
TPYAHOOOPAaTUMOM KaXeKCUH;

2) ONTUMAJILHOCTh CPOKOB OCYIIECTBIEHHUS MCKYCCTBEHHOI'O IUTAHUSA, KOTOpPOE B Hjeane
JOJKHO MPOBOIUTHCS JI0 TIOJTHOM cTaOUIM3aMy TPOPHUECKOTO CTAaTyCa;

3) JIOJKHA COOJIIOAATHCS a/IeKBaTHOCTh MCKYCCTBEHHOTO MTUTAHUS COCTOSHUIO MALUEHTA.

KonuyectBo M KauecTBO HE3aMEHUMBIX M 3aMEHHUMBIX HYTPHUEHTOB JOJDKHO OOecreyuBaTh HE
TOJIbKO YHEPreTHYeCKHue, HO M IUIACTMYECKHE MPOLECcChl (CoAepKaTh HE3aMEHUMbIE AMUHOKHCIIOTHI,
HE3aMEHUMBIE KHUPHBIE KUCIOTHI, JJIEKTPOJIUTHI, MUKPOJIEMEHThI U BUTAMUHBI).

CylecTByeT J1Ba OCHOBHBIX BUAA WIM €HOco0a HMCKYCCTBEHHOTO IHTaHHS - IHTepaJbHbIN
(30HI0BBIN) ¥ MapeHTePaJbHbINH (BHYTPUBEHHBIN).

JHTepajbHOE HCKYCCTBEHHOE INTAHUE

HckyccTBeHHOE mNUTaHWME dYepe3 30HA ObUI0 Haubojee MOMyIsipHO B TOT NEpUOJ, KOraa
BO3MOXKHOCTH IapeHTEpalbHONM HYTPULIMOHHON MOJAEPKKM ObUIM elle BechbMa orpaHuyeHsl. Ha
npoTspkeHnu nocienHux 10-15 mer 3a pyOexoM oOTpabOTaHbl MPOTOKOJBI, CTAaHIAPTHI U CXEMBI,
BO3POXKIAIOIINE CTapblii, HO Oosee (U3HOJOTUYHBIM CHOCO0 HAa OCHOBE HOBBIX MPUHIIUIIOB U
TEXHOJIOTMYECKUX BO3MOKHOCTEH.

[Tutanue uepe3 30HA MO-NIPEKHEMY IIOKA3aHO, €CJIM OPAJIbHBIA IPHUEM IHIUM HEBO3MOKEH,
HalpuMep, NPHU YETIOCTHO-JHIEBBIX ONEpalusiX, MOBPEKICHUIX IMUINEBOJA, HAPYLICHUH CO3HAHUS,
OTKa3e OT NMuIIK. TouHbIX (POPMATU30BAHHBIX I'PAHUI] IIEpeXo/a OT NapEeHTEPAIbHOIO K SHTEPAIbLHOMY
NUTAHUIO HE CYIIECTBYET; PEIICHUE BCETAa HAXOAUTCS B KOMIIETEHIIMY Jiedaero Bpaya. s Toro 4ro0sl
paHblle MEepPeUTH K DSHTEPAJIbHOMY IHUTAHUIO, HCIOJIB3YETCS YCWIEHHOE NapeHTEepallbHOE IUTAHMUE,
CHOCOOCTBYIOLIEE MOCTENICHHOMY BOCCTAHOBJICHUIO (DYHKLNH MUIIEBAPEHUS U PE30POLHH.

OCHOBOI1 BO3pOK/I€HHSI SHTEPAILHOTO UCKYCCTBEHHOTO MUTaHMsI CTAJIN COATaHCUPOBAHHBIE TUETHI
- CMECH MUTATEIbHBIX BEIIECTB, MO3BOJSAIONINE KAUECTBEHHO M KOJMYECTBEHHO MOKPBITH MOTPEOHOCTH
OpraHu3Ma M BBIIIYCKaeMbleé B TOTOBOH K YNOTPEONEHHUIO XKUAKOW (opMe MiIM B BHIE MOPOLIKOB,
Pa3BOIUMBIX B BOJIE.

COanaHcupoBaHHbIE JUETHI Pa3[esAlOT HA HU3KO- M BBICOKOMOJIEKYJISIPHbIE. DHEPrOHOCUTEISIMU
HU3KATIOJNIEKYJISPHBIX UET SIBIISIOTCS NPEUMYLIECTBEHHO YIJIEBOJbI, @ B BBICOKOMOJIEKYJISAPHBIX
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npeo0iagaloT HaTypalbHble IMPOTEMHBI - MACHBIE, MOJO4YHbIE, coeBble. ColepikaHWe BUTAMHHOB,
MUHEPAJIBHBIX BEILECTB U MUKPO3JIEMEHTOB PETYJINPYETCS B COOTBETCTBUU C KIIMHUYECKOW CUTyalueil U
KOJINYECTBOM OCHOBHBIX HYTPUEHTOB. BaKHBIM NPEUMYILECTBOM COAJAHCUPOBAHHBIX JIUET SIBIISAETCS
BO3MO>KHOCTb MX UHAYCTPHUAIBHOI'O IPOU3BOJICTBA.

CaMbIM NOITYJIIPHBIM BAPUAHTOM JOCTYIIA K MAIICBAPUTEIBHOMY TPAKTy OCTACTCS MCIIOJIB30BAHNE
HA30racTpaJbHBIX M HA309HTEPAIbHBIX 30HIO0B-KareTepoB. OHHU pa3nnyaloTcs Mo JAiuHe, (opme,
MaTepHaly M3rOTOBJIEHMS, MOI'YT OBbITh OJHOIPOCBETHBIMHU M JIByXIIPOCBETHBIMH, C Pa3HOYpPOBHEBBIMU
OTBEPCTHUSIMH, UTO MO3BOJISIET IOMUMO IUTAHMSI pEIIaTh P APYTUX 3a7ad.

[To-npexxHeMy 4yacTo MCHOIB3YETCs Hanbosee MPOCTOE 30HAMPOBAHHUE JKEIy/Ka 4epe3 HOC WM
POT; MHTECTHHAIbHOE BBEIEHHE 30HAa OOJErdaroT pas3jiuyHble OJMUBBL. B mocnemHee Bpems, Hapsgy C
HUTCBUJHBIMU TPAHCHA3AJIBHBIMHU 30HJAMHU JUIMTEIBHOTO MCIOJIb30BAaHUSA U3 CHJIOKCAHOBOIO KaydyKa U
[OJINypeTaHa, MOSIBUINCH CUCTEMBI Ui NEPKYTAaHHOW SHAOCKONMYECKON IacTPOCTOMMM U IYHKIIMOHHOM
KaTeTepHOM EIOHOCTOMMH, pEeLIaloIIue KOoCMeTHdeckue MmpoOneMbl. bosblioi BKIag B METOIUKY
IIOCTAHOBKM  30H/IOB-KAaTE€TEPOB  BHECIO PA3BUTUE DHAOCKONMYECKONM TEXHHKH, IO3BOJISIOLIEH
0€300J1€3HEHHO M aTPaBMaTHU4YHO OCYILECTBIIATh 3TH MAHUNYJSAIMUA. BakHbIM 3TanoM pa3BUTHS
TEXHOJIOTUH CTAJI0 BHEJIPEHUE HACOCOB-MH(]Y3aTOPOB, 00ECIEUMBAIOIIUX HENPEPHIBHOE PaBHOMEPHOE
BBeJIeHHEe pacTBOpoB. Ilogaua cMecu MOXKET OCyIIECTBIATHCS KPYIJIOCYTOYHO, 0€3 HapylleHHsl HOUHOTO
OTJbIXa. B OONBIIMHCTBE CiIydaeB 3TO IMO3BOJSET TaKkKe M30ekKaTb OCIOKHEHHWH B BHJIE OILYIICHHS
IIOJIHOTBI B JKCIIyAKE, TOIIHOTBI, PBOTBI M IIOHOCOB, HEPEIKUX IIPH IOPLUMOHHOM BBEACHUU
cOaraHCUPOBaHHBIX CMECEH.

ITAPEHTEPAJIbHOE IITMTAHUE

OcHoOBHbBIE NOHATHS

[Ton mapeHTepanbHBIM NUTAaHUEM TOHUMAIOT 0CO0YI0 (POPMY BHYTPUBEHHOI'O JIeYEOHOIO MUTAHUS,
00eCreynBaroIIero KOPPEKLUUI0 HapyIIEHHOTO MeTabonu3Ma (MpU  pa3iUYHbIX —MATOJIOTUYECKUX
COCTOSIHUSIX) C MOMOIIBIO CIEHUAIBHBIX UH(PY3UMOHHBIX PacTBOPOB, CIIOCOOHBIX AKTHMBHO BKJIIOYATHCS B
0OMEHHBIE MPOLECCHl OPraHU3Ma, KOTOPbIE BBOASTCS, MUHYSI JKEITy I0UHO-KUIICYHBIH TPaKT

B nmpaktuke 10060ro Bpaua HUMEIOT MECTO ClIy4yaH, KOIJla [0 TeM WJIM MHBIM NIPUYUHAM Y OOJIBHBIX
BO3HHMKAET CYIIECTBEHHBIH NE(PHUIUT MUTATEIbHBIX BEIIECTB. BakHeileld NpUYMHON BO3HUKAIOIIETO
neguuuTa SIBISETCS HEBO3MOXHOCTh HCIOJIb30BAHUS HOPMAJIbHOIO MEPOPATIBHOIO CIOco0a MUTAHUS B
ciydasix, Korja OoypHOW: 1) HE B COCTOSHUM NpOTJaThiBaTh NHILY, 2) HE MEPEHOCUT €€ Wi 3) He
CHOCOOEH NepeBapuBaTh MUILLY, MOCTYNAIOUIYI0 SHTEPATIbHBIM ITyTEM.

Ecnu numeetcs BO3MOXKHOCTb, MUTATENbHYIO HOJAEPKKY HEOOXOAMMO OCYIIECTBIIATH C MOMOILBIO
30HAa, IOTOMY 4YTO IOCTYIUICHHE IIMTATEJIBHBIX BEILECTB HEMOCPEICTBEHHO B KPOBOTOK, MHUHYS
SHTEPAIBHBIN MyTh, MPUHIUIHAILHO HEPHU3HOIOTUYHO AJIS OpraHu3Ma, TaKk Kak MpU 3TOM OHH OOXOJIST
BCE 3AllUTHBIE MEXAaHU3Mbl OpPraHOB, KOTOPBIE OCYILECTBIIAIOT (YHKIMH (DUIBTPOB (HKeEIyIO0UHO-
KUIICYHBIN TPaKT, eueHb) U TpanchopmaropoB. OnHAKO TeM OOJIbHBIM, KOTOPHIE HE MOTYT NPUHUMAThH
MUITYy OOBIYHBIM CIOCOOOM, HE MOTyT 3(PdeKTuBHO aOCOpOUpPOBATH MUTATEIBHBIC BEIIECTBA WM HX
COCTOSHME YXYIIIAeTCs IpHU KOPMJIEHUM YEpe3 pOT, IOKAa3aHO YACTUYHOE WU IOJHOE IHUTAaHHE
HapeHTepabHBIM IyTEM JI0 T€X HOp, IIOKa OHM He OyAyT B COCTOSIHUM NMPUHUMATh IHILY 4Yepe3 poT U
yCBauBaTh €€.

[TapeHTepaibHOE NUTAaHUE JaXe IPU THIATEIBHOM KOHTPOJIE HE HCKIKYAEeT BO3MOKHOCTH
BO3HHKHOBEHUS OCJIOXKHEHHH. [103TOMY €ro no Bo3MOKHOCTH ObICTpEEe OTMEHSIOT.

Buabl napeHTepaJbHOIO MUTAHUSA

[To 06bemy mapeHTepasbHOE MUTAHUE MOIPA3AEIAIOT Ha MOJIHOE U YaCTHYHOE.

ITosiHOE MapeHTepaIbHOE NUTAHHE

[lonnoe napenrepanbHoe nurtanue (IIIIII) 3axirouaercss BO BHYTPUBEHHOM BBEIEHUM BCEX
KOMIIOHEHTOB NMTaHMs (230Ta, BOJBI, IEKTPOJIMTOB, BUTAMHHOB) B KOJMYECTBAX M COOTHOLICHMSX,
HanOoJee OJIM3KO COOTBETCTBYIOIIMX MOTPEOHOCTSM OpraHM3Ma B JaHHbBIM MOMEHT. Takoe nmuTaHue, Kak
IIPABUJIO, HY>KHO IIPY ITOJHOM H JUIUTEIBHOM T'OJOJaHHH.

Hemnp ITIIT — koppekuust HapyLIeHUH BCeX BUAOB OOMEHA.



Iloka3anus 11 MOJHOTO NAPEHTEPAIbHOI0 MU TAHUS

Kak yxe rosopuinock Bbime, IIIIIT nokazaHo G0JbHBIM, KOTOPBIE HE MOTYT, HE JIOJKHBI WM HE
XOTST MUTATHCS SHTEPAIBHBIM IyTeM. K HUM OTHOCATCA claeayromue KaTeropuu NauueHTOB:

1. BosnbHble, HE cIOCOOHBIE HOPMAJIBHO MPUHUMAThH WIM yCBauBaTh nuuly. [Ipu nuarnocruke
HEJOCTATOYHOCTU  MUTAHMSI  YYUTHIBACTCA Hajguuue y  OOJBHOIO  MBIIMIEYHOTO  HCTOIICHUS,
TUI0ATLOYMUHEMHUH, 0€30€TIKOBBIX OTEKOB, YMEHBIIICHUE TOJIIMHBI KOKHOW CKIIAJKU U CYIIECTBEHHOE
CHIKeHMEe Macchl Tena. Ho M301MpOBaHHOE CHMKEHHME MAacChl Tella HE CIEAyeT pacCMaTpuBaTh Kak
IIPU3HAK HEJAOCTATOYHOCTH MMTAHUS, NOCKOJIbKY HAIMYME OTEKa WM IPEBIIYIIEro OKUPEHHUS MOXKET
CKpBIBaTh (PAKTHUECKU MMEIOLIYIOCS CTENEHb UCTOIICHHUS 3a1acOB YHAOT€HHOTO a30Ta.

2. bonbHbIE ¢ UICXOIHO YAOBIETBOPUTEIBHBIM COCTOSSHUEM NUTAHUS, KOTOPbIE BPEMEHHO (I10
TEM WM WHBIM IPUYMHAM) HE MOTYT NPUHUMATh MUINY U JUIS TOro, 4yTOOBl M30€XaTh YPEe3MEpPHOro
uctouieHus, TpeOyroT mpoBenenus [IIIII. ITo 0COOEHHO BaXKHO MPHU MATOJIOTUYECKUX COCTOSHUSIX,
COIMPOBOXKIAIOIIMXCS TOBBIIIEHHBIM KaTabONIM3MOM M HUCTOLICHHEM TKaHell (mocieonepaiioHHbIe,
MOCTTpaBMaTHYECKHE, CENTUYECKUE OOJBHBIC).

3. bonwpuble, crpamatomue Oosie3Hbl0 KpoHa, KHUIIEUYHBIMU CBHUIIAMHA M TTAHKPEATHTOM.
OObIYHOE NMHUTAHME y TAKUX OOJBHBIX O0OCTPSIET CUMOTOMBI OOJE3HM M yXyALIaeT oOliee COCTOSHHE
o6onpHbIX. [lepeBon ke ux Ha [1III1 yckopsieT 3aKuBICHUE CBUINEH, YMEHBIIAET 00bEM BOCIATUTEIIBHBIX
UHQHUIBTPATOB.

4. BosibHBIE € 3aTAHYBIIEHCS KOMOM, KOTJla HEBO3MOKHO OCYIIECTBUTh KOPMJIEHUE Ye€pe3
30H/1 (B TOM YHCIIE TTOCIIE ONEPaIUil HAa TOJIOBHOM MO3Te).

5. bonbHbIE ¢ BBIpa)KEHHBIM THUIEPMETA00IM3MOM WJIM 3HAUUTENbHBIMU THOTEpsIMH Oerka,
Harnpumep y OOJbHBIX C TPaBMaMH, OKOTaMH (J1axke B Ciyyae, KOT1a BO3MOXHO OCYIIECTBISTh OOBIYHOE
MUTaHue).

6. JUiss OocyIIecTBIIEHUS] THUTATENLHOW MOIACPKKH OOJBHBIX, IMOJNYYalOMIUX TEParuio II0
MOBOJy 3JI0KAQUECTBEHHBIX OIYXOJieH, OCOOEHHO KOIJa HEIOCTaTOYHOCTh NUTaHHUs OOYyCIIOBJIECHA
CHIDKEHHEM MOTpeOaeHus: NuIu. YacTo MmociaeICTBUSIMU XUMHOTEPAMd U JIyYeBOI'O JICUCHHS SIBIISCTCS
AQHOPEKCHs U BOCHAJICHHE CIM3UCTBIX O0OJIOUEK KENyJIO0YHO-KUIIEYHOTO TpaKTa, YTO OrPaHUYMBAET
BO3MO>KHOCTH SHTEPAIBLHOTO IMUTAHUS.

7. Bo3moxxno mposenenue IIIIII  wucromeHHbIM  OOJBHBIM — TIEpea  MPEACTOSIIAM
XAPYPrUYECKHUM JICYCHHUEM.
8. bonwpubie ¢ ncuxuueckon anopekcueit. [T y Takux GOJbHBIX HEOOXOAMMO, TTOCKOJIBKY

TEOPETUYECKH OMNPAaBIaHHOE 30HJOBOE MUTAHUE IMOJ HAPKO30M TaWT B ceOE OMACHOCTH, CBS3aHHBIC HE
TOJIBKO C OCJIO’)KHEHUSIMU HAapK03a, HO U C BO3MO>KHOCTbIO BOSHHUKHOBEHHMSI JIETOUHBIX OCIOXHEHHUH H3-32a
nomnaganuvd MU WiIn KCJIyJOUYHOT0 COACPIKUMOIO B AbIXATCIBbHBIC Iy TH.

YacTu4yHOe NapeHTepajbHOE NUTAHHE

YacTtuuHoE NapCHTCPAJIBHOC IMUTAHUC YallC BCCro ABJIACTCA HOIOJHCHUCM K DJSHTCPAJIBbHOMY
(ecTecTBEHHOMY WJIM 30HJ0BOMY), €CJIM C TIOMOIIBIO MOCTIEAHEr0 HE 00ECIeUnBaETCs MOJHOTO MOKPHITUS
IIC(i)I/ILII/ITa NUTATCIIbHBIX BCHICCTB, BO3HUKAIOIICTO B CUJIY TAKUX NPHUYUH, KaK: 1) 3HAYUTEIIHLHBIN pocCT
9HEPro3arpar; 2) HU3KOKAJIOpUHAS TUETa; 3) HEMOJHOIIEHHOE YCBOCHHUE MTUIITH U T.1I.

Ioka3zanus 119 YACTHYHOTO MAPEHTEPATBHOI0 MU TAHUS

YactuyHoe mapeHTepalbHOE MUTaHHE MOKa3aHO B TeX ClIydasx, KOTJa SHTepalibHOE NMUTAHUE HE
nacT AOJIKHOI'O B(I)(beKTa H3-3a HApyHCHUA MOTOPUKH KHHIICYHHUKA HIIM HEAOCTATOYHOI'0 YCBOCHUA
MUTATENbHBIX BEILECTB B MUIIEBAPUTEIBHOM TPAaKTe, a TaKKe, €CIU YpPOBEHb KaTa0oJiM3Ma MpPEBBIIIACT
HHEPreTHYECKHE BOZMOXKHOCTH OOBIYHOTO MTUTAHMSL.

[lepeuens 3aborneBaHMl, MPH KOTOPBIX IOKAa3aHO MPOBEIEHUE YACTHUUHOTO MapeHTEPaIbHOIro
IIUTAaHUA:

. A3BEHHAs OOJIE3Hb JKEy/IKa U A3BEHHasl O0JIE3Hb ABEHAIIATUIIEPCTHON KHUILIKH;

. NaTOJIOTUSl OPTaHOB T'eNaTOOMIMAPHOM CHUCTEMBI ¢ (YHKIHMOHAJIBHON HEJOCTATOYHOCTHIO
NICYCHU;

. pasznuyHble (POPMBI KOJINTA;



. OCTpbI€ KUIIIEYHbIC MHPEKIINU (TU3CHTEpHs, OpIOITHON THU();

. BBIPQ)XEHHBIN KaTa0OJIM3M B paHHEM MEPUO/IE MOCIIe OOJIBIINX BHEOPIOIIMHHBIX ONEpaLnii;
. O’KOTH;

. THOWHO-CETITUYECKUE OCIOKHEHHS TPABM;

. CEeTICHC;

. TUIIEPTEPMHUSL;

. XPOHUYECKHE BOCTIAJIUTEIBHBIE TIPOIECCHI (a0CIIECChI JIETKOTO, OCTEOMHEIIUTHI U JIP.);

. OHKOJIOTHYECKHE 3a00JIeBaHHUS,

. BBIPQKEHHBIE H]I0- 1 SK30TOKCHUKO3HI,

L4 TSKEIIbIC 32160JI€B8.HI/I$I CUCTCMbI KPOBH;,

. 0CTpast U XpOHUYECKasi TOYeYHast HEAOCTATOYHOCTb.

YeaoBus 3ppeKTHBHOCTH NPOBEAeHUS NAPEHTEPAJIBLHOI0 MUTAHUS

Hns oOecrieuenust A(PPEKTUBHOCTH MAPEHTEPAIBHOTO THUTAHUS HEOOXOJAMMO  BBITIOIHATH
CJIETyIOIINE YCIOBUS:

1. Hauany npoBeaeHus nmapeHTepaibHOrO MUTAHUS JOJIKHBI MPEIIIECTBOBATh MAKCHUMAIBLHO
nonHas koppekuus OLIK, BOB, kucioTHo-ocHOBHOrO cocTosiHUs. JloMKHA OBITh yCTpaHEHa T'HIIOKCHS,
[IOTOMY YTO IIOJIHO€ YCBOCHHE KOMIIOHEHTOB MapeHTEepajIbHOI0 MUTAHUS MPOUCXOIUT B a’pOOHBIX
ycnoBusax. [loaTomy B mepBble yachl mocie OONBIIMX TPaBMATUYECKUX OIEpaluii, 0)KOroB, B paHHEM
MOCTPEAaHUMALIUOHHOM TE€pPHOJIe, NPU TEPMHUHAIBHBIX COCTOSHUSX M KIMHUYECKUX MPOSBICHUIX
BBIPR)XEHHOHN IIEHTPATIN3AIMKA KPOBOOOPAILIEHUS MOXKHO HCIIOJIB30BaTh TOJIBKO PACTBOPHI INIFOKO3BI.

2. CKOpOCTh BBEIEHUS TMpENapaToB JOJKHA COOTBETCTBOBATH CKOPOCTH WX ONTHUMAIBHOTO
YCBOEHUSI.
3. [T HauGoisiee 1eIECOOOPA3HO MPOBOAWTH B OTACICHUU PEaHUMAIMM YW HHTCHCHUBHOM

TEpaIuH, I'71e MOXKHO OCYLIECTBIIATh KaK KPYIJIIOCYTOYHOE AUHAMHUUYECKOe HabroieHue 3a O0JIbHBIM, TaK U
COOTBETCTBYIOIINI KOHTPOJIb 32 3()(PEKTUBHOCTHIO MEPOITPHUSATHH.

4. B pacuere cyTOo4YHOH KaJOpUHHOCTH MapeHTEPAILHOIO MUTAHMUSA BKJIAJ O€JKa HE JOJDKEH
YUUTBIBAThCS, HOO B MPOTHBHOM CIyyae HEIOCTATOK SHEPIMM NPUBEAET K CIKUTAHUI0 aMHHOKHCIOT U
IPOIIECChl CUHTE3a HEe OyIyT peain30BaHbl B IOJHOM O0OBbEME.

5. [TapenTepaibHOE MUTAHUE JOJIKHO OBITH aJEKBaTHBIM, AS(PUIUTHO-3aMECTUTEIBHBIM, UTO
TpeOyeT COOTBETCTBYIOLIMX HCCICIOBAHUHN Mepel HAualoM U OCTOSIHHO BO BpEMs JICUCHHUSI.

IlyTu BBeleHHs NapeHTePAJIbHOI0 NUTAHUA

Karterepu3zauusi HueHTpaJbHbIX BeH. DTOT IIyTh BBEJCHUS IO3BOJIET BIMBAThH JKUAKOCTH JTIO00M
OCMOJISUIBHOCTH M CBOJAUT K MHUHMMYMY HEOOXOJMMOCTh B IOBTOPHBIX BeHEMyHKUUsAX. OJHAKO eciu
KateTep OyJeT BBEJCH HENPAaBHIBHO M 32 HUM HE OyAET OCYLIECTBIATHCS JO0JDKHOTO YXO0/a, CYyIIECTBYET
PHCK Pa3BUTUS CENTUYECKUX OCIOXKHEHUH M/miu TpoMOo03a. OCHOBHbBIE NPUHIUIIBI BBEICHUS KaTeTepa U
yXoza 3a HUM:

1. Katerepsl crienyer BBOOUTh M OCYILECTBIIATh YXOJ 3a HUMHU C COOJIIOJEHHEM IPaBUII
acentuku. HeoOxo1MMo Monb30BaThCs TUIEBOM MACKOM U CTEPUIIbHBIMU IEpUYATKAMHU.
2. Ilepen HayajaoMm TTIIT TUNIEPTOHUYECKUMHU KUJKOCTSIMU c MTOMOUIBIO

PEHTICHOJIOTHYECKOTO HCCIIEOBAaHUs CJlelyeT YOeIuTbcs B TOM, YTO KaTeTep HAaXOIHUTCA B BEpXHEH
nosio BeHe. Eciam Bepxymika kaTtetepa OyJIeT HAaXOAWTHCS B KAKOW-TMOO WHOM IIEHTPAIbHOM BEHE
(Hanpumep, B V. jugularis interna), MOXeT pa3BUTbCA TPOMOO3.

3. Karerepsl cremyeTr BBOAWTH depe3 MPOKON OONBIIOW IEHTPAIbHOW BEHBI, a HE
nepugpeprudecKoi.

4. Karerep Henb3st uCNoab30BaTh Ui B3ATUS MPOO KPOBU WM AJI U3MEPEHUS LIEHTPAIBLHOTO
BEHO3HOTO JIABJICHMS.

5. MecTo MyHKITUU KOXH CJIEYET PETyJISIpHO 00padaThiBaTh IETEPreHTOM, PACTBOPOM Hoaa U
3aKpbIBaTh MOBSA3KOM.



6. Karerepbl, W3roTOBJIICHHBIE W3 CHJIMKOHOBOW PE3WHBI, NPONUTAHHOW OapueM, He
TPaBMUPYIOT BEHBI, B pe3yjJbTaTe Yero YMEHBINACTCS BEPOSTHOCTb OOpa30BaHMA BOKPYT HHUX
¢bubpuHOBOTO TpOMOA.

BiuBanue B nepudepuyeckue BeHbl. DTOT MyTh BBeACHUS Oosiee O6e30maceH, Tak Kak MpU ero
HCIIOJIb30BAaHUU MEHEE BEPOATHO pa3BUTHE BO3AYLIHOW 3MOonuu, cerncuca wid TpombOo3a. OpHako
BIIMBAEMbBIC JKUAKOCTU JOJDKHBI OBITh M30TOHMYHBIMH WU JIHIIL CIa00 TUIIEPTOHUYECKUMH. UTOOBI
o0ecreynTh BBIMOJHEHHE JTHX YCJIOBHMH, B KauyecTBE HCTOYHHMKA HEOEIKOBOW DJHEPrUM CIETYyEeT
WCIIOJIB30BATh TTIABHBIM 00PA30M JIUIUIBL.

MeToanka M TEXHMKA MOJHOI0 MAPEHTEePATbHOI0 MUTAHUSA

[IpoBenenue IIIIII sBAsieTcs CEepbE3HBIM K CIOXKHBIM JIEYEOHBIM MEPOMPHUSTHEM H TpeOyeT
COOJTIOICHUS PsAZIa YCIIOBUH.

Jlewamuii Bpau JODKEH YETKO YCTAaHOBUTH NokazaHus kK nposenenuto I u 3adukcupoBats 310
B UCTOpUH OO0JIE3HU UJIU CIIEUaIbHON KapTe.

Omnpenensist nokasanus v ycnous uid nposenenus I, cienyer yunTeiBaTh XapakTep OCHOBHOM
Y COMYTCTBYIOIICH MMaTOJIOTHH, BBIICIISAS BEAYITUN CHHAPOM, TPEOYIONINH IEPBOOUEPETHON KOPPEKITUH.

[IpenBapuTensHO HEOOXOAUMO MPOU3BECTH PACUET CYTOYHBIX MOTPEOHOCTEH MalMeHTa B YHEPIuH,
a30Te, KUJKOCTH, 3JIEKTPOJIUTAX U BUTAMUHAX.

ba3oBbIif OpUEHTUPOBOUYHBIN pacyeT CYTOYHOH MOTPEOHOCTH MOXKET OBITh INPOU3BEICH 10
crienManabHbIM Tabuam. B nmponecce nposenenus IIIIIT ocymecTisieTcss HeoOXoauMasi KOPPEKTUPOBKA
HA OCHOBaHUU JAHHBIX, MOTYyYaeMbIX MPU KOHTPOJIbHBIX HUCCIIEIOBAHUSIX.

CocraBnsiercs  cyTouHas  UH(QY3MOHHAas  IporpaMma, TJ€  YKa3blBalOTCI  METON U
MIOCJIEI0BATEILHOCTh BBEICHUS MPENAapaToB, CKOPOCTh UX BBEACHUS U 0OBEMBI pacTBOPOB Ui HH(DY3uH,
HEOOXOJUMbIE MEIMKAMEHTO3HbIC JIOMOJHEHUS, BpPEeMsS M XapakTep KOHTPOJIbHBIX JAOOPaTOPHBIX
UCCJIEI0BAHUM U OIpeesIeHUs MoKa3aTeaei TeMOJUHAMUKHY, JbIXaHUsl, TEMIIEPATYPbL U JP.

Cyrounass wHby3UOHHAsT TporpamMma OGOpMIIIeTCS JHUOO 3alMUChI0O B HUCTOPUU OOJIE3HH, JINOO
3al0JIHEHUEM CIIEIMATILHON KapThl MAPEHTEPATBHOTO MUTAHMUS.

3areM MoAOUPAIOTCS COOTBETCTBYIOLIME MpEnaparbl C Y4EeTOM UX COCTaBa M CBOMCTB, a TaKxke
3a/1a4 HH(Y3MOHHOW TEpaIUu.

TexHnyeckue OCOOEHHOCTH OOECHEYEHHs MMApPEHTEPANbHOIO IUTAHUS MPAKTUUYECKH He
OTJIMYAIOTCS OT 0COOCHHOCTEH 00X METOI0B MH(PY3MOHHOM TEpanuH.

[Tpu nposenenuu 11111 Bo3HMKaeT HEOOXOIUMOCTh B OJJHOBPEMEHHOM W PAaBHOMEPHOM BBEICHUHU
OO0JIBIIIOrO KOJIMYECTBA Pa3HOPOAHBIX 110 CBOWCTBAM MHIPEIUEHTOB (YIJIEBOIbI, OCIKHU, KUPHI U T.J.), YTO
CO3/aeT ompejesieHHble TeXHUYeCcKue 3aTpyAHeHus. [Ipsimoe cmemnBaHue pPacTBOPOB BO (IakoHaX
HEIOMyCTUMO, MO0 TpU HX pasrepMeTH3alMd HapyLIaeTcsi CTepWIbHOCTh mpemnapatoB. Ilostomy
CMEIIMBAaHUE TPOU3BOAUTCA HEMOCPEICTBEHHO B HMH(Y3HMOHHOM CHCTEME IIyTeM HCIIOJIb30BAHUSA
CHEIHMAbHBIX TPOWHUKOB, BMOHTHPOBAHHBIX BBIIIC HWHBEKIIMOHHOW Wbl (KaTerepa). MOXKHO TaKxke
00beuHUTh ABe (Mau Oosiee) oHOPa3oBbie cucTteMbl. [Ipyu HamMuny nep@y3nOHHBIX HACOCOB-03aTOPOB
UX yCTAHABIIMBAIOT HUXKE MECTa OOBEAUHEHHS CUCTEM.

Cnengyer mMOAYEpPKHYThb, 4YTO TaKOW MeTOJ HMH(Y3UHM MPEANOYTUTENbHEE pPa3AelbHOro,
[I00YEPEAHOI0 BBEJCHMSI MIPENAPATOB, MOCKOIbKY MO3BOJIAET YMEHBIINTh OTPULATEIbHBIE MOCIEICTBUS
TaKOW K€ TMOOYEPEITHOW MEePEeCTPOMKH MeTabonm3Ma Ha KaKIbld W3 BBOJUMBIX HHTPEIUEHTOB. DTO
KacaeTcs MPAaKTUYEeCKH BCEX MHOTOKOMIIOHEHTHBIX cMeceil M 0oJbIiuX 1Mo o0beMy umHOy3uu. B Takux
CIy4asiX PEKOMEHIYeTCs CMENIMBaThb BCE HEB3aUMOJICHCTBYIOIIME (COBMECTHMBIE) MpemnapaTsl Jis
UH(QY3UMOHHOH Tepamuu, OCOOCHHO MpPH MPOBEIEHHM IMAPEHTEPaIbHOTO NHUTaHUSA. BiuBaemble cMmecH
ClelyeT TMPUTrOTaBIMBAaTh C OOJBIION TIIATEIBHOCTBIO, 3TO MOTYT J€JaTh TOJIBKO CIEUAIbHO
MOJrOTOBJICHHBIE (DapMaIEBTHI.

KoMmnoHeHTHI NapeHTepaabHOr0 NUTAHUS

Beayumumu npenaparamu napeHTepaibHOTO MUTAHUS SBIISIOTCS:

1) aMUHOKHCIIOTHBIE PACTBOPBI, THAPOJIU3ATHI OCNKa;

2) pPacTBOPBI YIIIEBOJOB;



3) KUPOBBIC IMYJIbCHH;

4) PacTBOPBI NIEKTPOIUTOB;

5) BUTAMHHBI.

JUis  KauecTBEHHOTO YCBOEHHs BELIECTB, BBEICHHBIX MapeHTEpPaJbHO, K OCHOBHOW cXeme
MapeHTepaTbHOr0 MUTAHUS MOJKII0YAIOT aHA00INYECKUE CTEPOUIHBIE TOPMOHBI.

Besku, 6e1koBBIE MPenapaThbl H AMHHOKHCJIOTHBIE CMeCH

HopMmanbHO QpyHKIHOHUPYIOIIMI OPraHu3M CTPEMUTCS MOAAEPKUBATh OEIKOBOE paBHOBECHE, T.€.
OpUXOA U pacxoa OenKoB mouTH coBmagaroT. [loctymienune OenKOB B OpPraHU3M H3BHE MPOUCXOIUT
UCKIIOYNTENbHO ¢ mnuumieil. Ilosromy, ecnm mMeeT MecTo HeAOCTaTOYHOE HOTpelsIeHHe OeNKOBBIX
MPOIYKTOB, a TAaKXKe MPH OOJIBIIOM pacxojie OEIKOB HEM30EKHO Pa3BUBACTCS OTPUIIATEIBHBIN a30TUCTHIM
Oanmanc. Bo3MOXHBIMH TNpUYMHAMH MOBBILIEHHOTO PACXOJIOBaHUS OEIKOB SIBISIIOTCS IMOTEPU KPOBH,
MUIIEBAPUTEIBHBIX COKOB, OOMJIbHASI IKCCYJAIUS MPH O0XKOTaxX, HarHOMUTENbHBIE MpPOIEecChl (abciecchl,
OpOHXO03KTa3bl U T.1.), nuapes u ap. Kpome morepu GesNKOB C KHJIKOCTSIMHU OpraHu3Ma €CTh elle OJIUH
nyTh, BeAylmmid K aepuuuty OENKOB — YCHUJICHHE KaTaOOJMYeCKHX MPOIECCOB (TUMEPTEPMHUS,
MHTOKCHKAIIUS,, CTPECCOBBIE M IOCTCTPECCOBBIE — IIOCIICONEPAMOHHbIE M IOCTTPaBMaTHYECKUE —
cocrosnus). [lorepu GenKOB MOTYT JOCTUTaTh MPU 3TOM 3HAYMTENbHBIX IUdp: g0 10-18 r 3a cyTku.
BozHukHOBeHne OenkoBoro AeuIMTa MPEACTaBIseT cOOON BechbMa HEXKeNaTeIbHOE SBIICHUE, TOITOMY
HEOOXOJIMMO CBECTH K MUHHUMYMY BO3MOKHOCTb €0 Pa3BUTHS, a €CIIH 3TOTO MPEAOTBPATHTh HE yIAJIOCh,
TO MPUHUMAIOT MEPbI K BOCCTAHOBJIEHUIO HOPMaJIbHOI'O a30TUCTOrO OaaHca.

ABOTUCTBIA KOMIIOHEHT B pallMOHE IMAPEHTEPATHHOTO MUTAHUS MOXKET OBITh MpPEICTaBJICH
rUApoju3aTaMu Oejika 1 aMHUHOKHUCIOTHBIMHM CMECSIMM, MOJIy4aeMbIMU IyTeM cuHTe3a. Kak roBopusioch
paHee, MCIOIb30BaHKUE JI MApEHTEPaTIbHOrO0 MUTAHUS TPENapaToB HEPACHICTICHHOTO Oenka (ITIa3Mbl,
MpoTeUHa, anbOymMuHa) Maaod(PPEeKTUBHO B CHJIY CIWIIKOM OOJIBIIOTO TIEpUoAa ToJIypacraja
9K30reHHOro Oenka. bojee ompaBnaHO HMCIONB30BaHME AMUHOKHMCIOTHBIX CMeCed, M3 KOTOPBIX 3aTeM
CHUHTE3HUPYIOTCS CTICHU(PUICCKHUE OPTaHHbIE OCIKH.

AMUHOKHUCIIOTHBIE CMECH [UIsl TMapeHTEPATbHOTO THUTAHHUS JOJKHBI OTBEYaTh CIEAYIOLUM
TpeOOBAHUM:

1) comepkaTh aneKBaTHOE M COATAHCHPOBAHHOE KOJIUYECTBO 3aMEHUMBIX M HE3aMEHHUMBIX
AMUHOKHCIIOT;

2) ObITh OHOJOTMYECKH aJEKBAaTHBIMH, T.€. UYTOOBI OpraHU3M MOT TpPaHC(HOPMHPOBATH
AMUHOKHCIIOTBI B COOCTBEHHbBIE OEIIKH;

3) He BBI3BIBAThH MOOOYHBIX PEAKIUH MMOCIEe UX MOCTYIUICHHUS B COCYAUCTOE PYCIIO.

W3 pacTBOPOB CHHTETHYECKMX aMHUHOKHUCIOT HauOOJblliee pPacpOCTPAHEHUE MONYyUMUIH TaKHhe
npenapatsl, kak MopuamuH C-2, mopunpon (Snonus), ansesun (PPI'), Bamun, ppeamun (IlIBenns),
nosmamuH (Poccust), amuaoctepun (Haemopharm), azonyrpun (®pannus). OTi pacTBOPHI OKa3bIBAIOT
BBIPKEHHOE MMOJIOKHUTEIHLHOE BIMSIHIE Ha OEKOBBIN 00MeH, oOecrieunBasi CHHTE3 OSJIKOB U3 BBEJACHHBIX
AMUHOKHCIIOT, TIOJIO’KUTENBbHBIN a30TUCTBIN OanaHc, cTabuian3anuio Macchl Tena 6onpHOro. Kpome atoro
AMUHOKHUCIIOTHBIE CMeCH 00JalaloT JAC3UHTOKCHKAIIMOHHBIM  JEHCTBHEM 3a CYET CHW)KCHHUSA
KOHIICHTpAallUd aMMHaKa, KOTOPBIA CBSA3bIBaE€TCS C O0Opa30BaHUEM HETOKCHYHBIX METabOIUTOB —
TIIyTaMUHA, MOYCBHHEI.

['uaponuszaTel Oenka, MCHONb3yeMble IJS MApEHTEPaIbHOrO MUTAHMS, SBISIOTCS PACTBOPAMHU
AMUHOKHUCIIOT Y TMPOCTEUININX MENTHIOB, IMOJYYaeMbIX TPH THIPOIUTHYECKOM paCIICIICHUH
reTepOreHHbIX OEJIKOB >KMBOTHOTO WJIM PACTUTEIBHOrO MpoucXoxaeHusa. M3 mpemapatoB sToro psnaa
HauOobIllee pPacCHpPOCTpPaHEHHWE B HAIICH CTpaHe MOMYYWIM PACTBOP THAPOIW3MHA M €ro aHalor
amuuocon (IlBernus). ['maponm3aTel O0€TKOB, MPOU3BOAMMEIE Y HAC B CTpaHe, 3HAYUTEIBHO XyXKe (IO
CPaBHCHHMIO C AMHHOKHUCIOTHBIMH CMECSMH) YTHIWU3UPYIOTCS OPTaHM3MOM H3-3a HaIU4usi B HHX
BBICOKOMOJIEKYJISIpHBIX (ppakumii mentunoB. HepocTtatouHo mosiHas UX OYMCTKA OT MpPUMeECEil BBI3bIBAET
Opu WX MPUMEHEHHH MOOOYHBIE peakiuuu. B TO ke Bpems CpaBHHUTEIbHO HH3KAash KOHIIEHTPAIUS
A30THCTBIX KOMIIOHEHTOB (0KOJ0 5%) OOyCIIOBIMBAEeT BBEACHHE IOBBIIIEHHOTO O0beMa >XUAKOCTU B
OpraHu3M, YTO KpaiiHe HeXKeJaTeIbHO, 0COOEHHO Y OOJBHBIX B TSXKEIIOM COCTOSIHUU.



IIpoTuBonmoOKa3aHus K BBEACHUIO TMAPOJIN3ATOB 0e/IKa 1 AMUHOKHUCJIOTHBIX CMeceii:

L4 HapyuICHHUC q)yHKI_II/II/I INCYCHHU U ITOYCK — IICUYCHOYHAsA U IMMOYCYHasA HEAOCTATOYHOCTD,
. mo0bIe (POPMBI ACTHUIPATALIH;

. [IOKOBBIE COCTOSIHUS;

. COCTOSIHUSI, COTIPOBOXIAIOIHECS TUITOKCEMUEH;

b OCTPLIC TCMOJUHAMUYCCKHUEC HAPYIICHUS

. TPOMOOIMOOINYECKHUE OCTIOKHEHNUS,

. BBIpQXEHHAsI cepieuHasi HEIOCTATOYHOCTh;

. COCTOSIHUS, TIPH KOTOPBIX 3aTPYAHEHO UTUTEILHOE KalleIbHOE BIMBAHHUE.

7Kuposbie 3myabcuu

KupoBble 5MyibCMM NpPHU MPOBEACHUM MAPEHTEPAIBHOTO MHUTAHMS TMOJYYHIU ILIHPOKOE
pacnpocTpaHEHHE B CHUJIy TOrO, YTO OHHU SIBISIIOTCS BBICOKOKAJIOPUHUHBIMH 3HEPreTUYECKUMHU
mpernaparaMi, a 3TO JaeT BO3MOXKHOCTb OrPAaHUYMBATHCS CPaBHUTEIBHO HEOOJBUIMM IO O0BEMY
BBEJICHUEM KHUJIKOCTHU MPH BOCIIOJTHCHUN 3HAUMTENBHON YacTu aeduiinra sHepruu opranuzma. LleHHOCTh
KUPOBBIX dMYJIbCUN €Ille U B TOM, YTO OHU MMEIOT B CBOEM COCTaBe HEOOXOIUMbIE >KUPHBIE KUCIOTHI
(JTMHONEBY10, TMHOJIECHOBYIO, apaxuaoHoBYy10). [To pacueram Wretlind (1972), onTumanbHas 1032 XKHPOB B
KJIMHUYECKHUX YCIOBUSIX COCTaBIsAET 1—2 I/KT Macchl Tea 3a CYyTKH.

BBenenue >KUpOBBIX 3MYJIbCUH B HM30JIMPOBAHHOM BHJIE HEIEJIECOOOpPa3HO M JaKe HEMOJIE3HO,
MOTOMY 4YTO BeJeT K Keroauuaosy. Jias mpemynpexiaeHus MOAOOHOTO OCJIOXKHEHHS HEOO0XOIUMO
MCII0JIb30BATh JIUMUHO-TIIIOKO3HBIM PACTBOP C COOTHOIICHHEM YKCJIa KAJIOPHi, MOJy4aeMbIX OT TOTO U
JIpyroro MCTOYHUKOB B3HEpruu, paBHbIM l:1. Takoe coueraHume BemECTB IO KAa4eCTBY HANOMHHAET
HOPMAJTBHYIO JTUETY, a 3TO MpeaynpexaaeT pa3BUTHE TUIICPUHCYIMHEMUH, runepriukemun (Jeejeebhoy,
Baker,1987).

W3 ucnonb3yeMblX B Hamied CcTpaHe HAWOOIbIIEe PaCHpPOCTPAHEHUE TMONYYHIN Tpernaparhbl
UHTPAIUNUI U JTUNOPYHIUH. JIOCTOMHCTBOM MHTpajIuNuaa siBisercs To, 4To B 20% KOHLEHTpaluu OH
W30TOHUYCH IJIa3Me U €r0 MOXHO BBOJHTH JJAXKE B MEPUPEPUICCKUE BEHBI.

[IpoTuBONOKa3aHUs K BBEICHUIO KUPOBBIX SMYJIbCUI B OCHOBHOM TaKH€ XK€, KaK U JJI1 BBEJICHUS
OENMKOBBIX pacTBOpOoB. Hamo mMOMHUTH O HEIEnecooOpa3sHOCTH BBEACHUS HMX OONBHBIM  C
TUIEpIUNUIeMueii 1 TuabeTuKam.

PacrBopbI yriiesoaos

VYrneBonbl UCHONB3YIOTCS [JIs NApPEHTEPAJbHOTO NUTAHUS B CWIY TOrO, YTO OHHU SIBIISFOTCS
Hanboee JOCTYIMHBIMU UCTOYHUKAMH YHEPTHH ISl Opranu3mMa 00sbHOT0. VX sHepreTudeckasi IeHHOCTh
COCTaBIISIET 4 KKa/T. YUUTHIBasA TO, YTO CYTOYHAs MOTPEOHOCTh B DHEPTUU cOCTaBisieT okojio 1 500-2
000 kkayi, TO CTAaHOBHTCA TOHSATHOW MpoOJieMa HM30JUPOBAHHOTO MPHMEHEHHUsS YIJIEBOAOB Jsl €e
nokpbITHs. Eciau mepeBecTw pacueT Ha M30TOHMYECKHM PacTBOP TJIIOKO3bI, TO JJISl 3TOr0 MOTpeldyercs
nepenutb He MeHee 7—10 1 JKUAKOCTH, YTO MOXKET MPUBECTH K TAKUM OCIOXKHEHHSIM, Kak
rUneprugpaTanus, OTeK JIETKUX, CEPIEYHO-COCYAUCThIC HAPYILICHHUS.

[Ipumenenue >xe 0Oosee KOHIEHTPHUPOBAHHBIX PACTBOPOB TJIIOKO3bl UYPEBATO ONACHOCTHIO
BO3HMKHOBEHHUS THIEPOCMOJIIPHOCTH IIIA3Mbl, a TAaKXE pa3IpaK€HUEM HHTHUMbI BEH C pa3BUTHEM
¢bnebutoB u TPoMOO(IEOUTOB.

s Toro 4toObl MCKIIIOYUTh OCMOTHYECKHM AUype3, Helb3s JOMYCKaTh IMPEBBIIICHUS CKOPOCTH
BIUBaHUS TIOKo3bl Oonee 0,4-0,5 r/kr/4. B mepeBone Ha M30TOHUYECKHH PACTBOP TIOKO3BI ATO
coctaBisieT 4yTh Oonee 500 mum ans GombHOro Maccod 70 kr. UtoObl mpemynpeauTh BO3MOKHBIE
OCIIO’)KHEHUS, 00YCIIOBIICHHBIE HAPYIICHHEM TOJEPAaHTHOCTU K YTIEBOJaM, HaJ0 N00aBIATH K PacTBOPY
IIOKO3bl MHCYJIMH B cooTHomieHun | EJl mHcynumHa Ha 3—4 © cyxoro BemiecTBa IUIIOKO3bl. Kpome
MOJIOKUTEIPHOTO BIIMSIHUS HA YTWIM3AIMIO TIIIOKO3bl MHCYJIHMH WIPaeT BaXKHYIO poJib B abcopOiuu
AMUHOKHCIIOT.

Cpenu MHOTOUYHMCIEHHBIX YIJIEBOJIOB, CYIIECTBYIOIIMX B MPUPOJE, B MPAKTUKE MapEeHTEPaTbHOTO
MUTAHUS IPUMEHSIOT TIIOK03Y, GPYKTO3y, COPOUTOI, MIIHLIEPOI, 1EKCTPaH, STHUIIOBBIH aJIKOT0JIb.

Boaa



[Torpe6HOCTH B BOJE NpPH NApeHTEPAIbHOM IHMTAHUM PACCUMTBHIBAECTCS MCXOMS U3 KOJUYECTBA
AKCKpELUH, HEUYYyBCTBUTEIIBHBIX IMOTEPb, TKAaHEBOW ruaparanuu. KiMHUYEeCKH 3TO OLIEHMBAeTCA IO
CIEAYIOUIMM KPUTEpUSAM: KOJIMYECTBY MOYM U €€ OTHOCUTEIBHOM IIOTHOCTH; 3JIACTUYHOCTH KOXKH,
BJIQ)KHOCTH SI3bIKa; HAJIMYUIO MM OTCYTCTBHUIO JKaX/1bl; U3MEHEHHUIO MacChl Tela.

B Hopme BomHblie moTpeOHOCTH TpeBbimaroT auype3 Ha 1 000 mun. Ilpu sTOM 3HAOrEHHOE
00pa3oBaHME BOJbI HE YUUTHIBACTCS.

[Toreps OenkoB, 5SJIEKTPOJUTOB M TJIOKO3YypUsl 3HAYUTENbHO YBEJIMYMBAIOT IOTPEOHOCTH
opranusMa B 3K30TeHHOH Bojie. HeoOXoaumo BecTH ydeT MoTeph BOJABI C PBOTHBIMU MacCaMH, KajioM,
yepe3 KUIIEYHbIE (PUCTYIIBI U OTBOJHBIE IPEHAXKH.

[To nanueiM Elman (1947), pexomenayercs BBoauth 30—40 Ma Boabl Ha 1 Kr macchel Tena ais
B3pOCIBbIX U AeTell crapiue ogHoro rojaa. Cunrtaercs, 4To LU(PPOBOE KOJIUIECTBO BBOJUMBIX KMIOKAIOPHH
JOJDKHO COOTBETCTBOBATH IU(PPOBOMY 3HAYCHUIO 00BEMa MEPETUTON KUAKOCTH (B MUIUTMIIUTPAX).

DJIEeKTPOJTUTHI

ONEKTPOIUTHI SBJISIFOTCS HEOTHEMJIEMBIMM KOMIIOHEHTAMHU IOJHOTO MApPEHTEPAIbHOIO IMUTAHMSL.
Kanuii, marauii u ¢dochop HeoOXOIUMBI I ONTUMAIBHOIO YJEpXKaHUsA a30Ta B OpPraHuU3Me M JUId
o0pa3oBaHMs TKaHEH; HATPUH M XJIOp — AN MOAJACPNKAHUS OCMOJISUIBHOCTH M KHCJIOTHO-IIEIOYHOTO
pPaBHOBECHS: KaJIbLIMH — JUI IPEJOTBPALIEHUS JEMUHEPAIU3aLUU KOCTEH.

Jis  TOKpBITHS TMOTPEOHOCTH OpraHW3Ma B DIIEKTPOJIUTAX HCHOJB3YIOTCS — CIEIyIOIIue
UH(QY3UOHHbIE CpEAbl: HM30TOHMYECKMH pacTBOp XJIOpUAA HATpus, COAlTaHCHUPOBAHHBIE PacTBOPHI
AJIEKTPOJIUTOB (JIAKTOCOJI, allecoJib, TPUCONIb U T.1.), pacTBop 0,3% xjopuna xanus, pacTBOPHI XJI0pU.a,
[IIOKOHATA U JIAKTaTa KaJblMs, JJAKTaTa U CyJab(aTa MarHusl.

IIpu pacuerax oObema HH(QY3H PacTBOPOB SIIEKTPOJUTOB MOXKHO IOJB30BATHCSA TaOIMIIEH
CPETHECYTOYHOM TMOTPEOHOCTH B MHUHEpAIbHBIX BemecTBax W anekTponuTax (I[lokposckwmii, 1965;
Wretlind, 1972):

CyTouHast mOTpeOHOCTh

OneMeHT
BIpaMMax B MMOJb/KI/CYT
Kanuit 2,55 0,7-0,9
Harpuii 4-6 1,0-1.4
Kanpmuii 0,8-1 0,11
Maruui 0,3-0,5 0,04
dochop 1,0-1,5 0,15
Xnop 5-7 1,3-1,9
Mapranery,  0,005-0,01 0,00006
Huuk 0.01-0.015 0,00003



Menp 0,002 0,000007
Von 0,0001-0,0002 0,0000015

®rop 0,0005-0,0009 0,00007

Buramunbi

[IpoBenenue mnapeHTepanbHOrO MHUTAHMUS MPEAYCMATPUBACT HCIOIb30BAHUE BUTAMHHHBIX
KOMIUIeKcOB. KonnyecTBO BUTaMHMHOB, JOCTaTOYHOE MJISl YAOBJIETBOPEHHS] CYTOUHBIX MOTPeOHOCTEH,
cienyer mo0aBisTh K OCHOBHOMY PacTBOPY Uil MapeHTEepalIbHOrO nmuTanus. [I[puMeHeHre BUTAMUHOB B
paloHe onpaBAaHO NPU MOJHOM aMHUHOKHCIOTHOM 00€CIeYeHHH, B IPOTUBHOM CIy4yae OHU MPOCTO HE
YCBaMBAIOTCSA, a IKCKPETUPYIOTCSA MPEUMYLIECTBEHHO ¢ Mouoil. Hamo Takke MOMHHUTH O TOM, YTO HE
ClielyeT BBOAUTH U30BITOUHBIX KOJMUYECTB KUPOPACTBOPUMBIX BUTaMUHOB (A, D), motomy uTo mpu 3TOM
CYIIECTBEHHO BO3PACTAET OMACHOCTh Pa3BUTHS TUIEPKAIBIIUEMUH U IPYTUX TOKCHUECKUX IPPEKTOB.

Cpenusis CcyTo4Hass TOTPEOHOCTP B BUTAMHUHAX MpH TapeHTepalbHOM muTtanuu (mo M.D.
Hectepuny, 1992).

AckopbunoBas kucnota (But. C) 100 mr

Petunon (But. A) 1 000mxkr (3 300 ME)
Oprokanbimdepon (BUt. D) 5 mkr (200 ME)
Toxodepon (BuT. E) 10 mr

Tuamus (But. B)) 3mr

PubodraBun (BuT. B)) 3,6 M

[Mupugokcun (But. Bg) 4 mr

Huanun 40 mr

[TanTOTEHOBAs KMCIOTa (BUT. Bs) |15Mr
Kobanamun 5 MKT

donuesasd kuciaora 400 Mkr

BrinmyckaroTcss OTIEnbHO Ipenaparsl BOAOPACTBOPUMBIX WM KUPOPACTBOPUMBIX BUTAaMUHOB. B
HOCJIAE€IHUE TOAbl TMPOMU3BOAAT KOMOMHUpPOBAHHbIE IIpenaparthbl, CoOAEpXKallie aMUHOKUCIOTHI,
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MUHEpaJbHbIE 3JIEMEHTHI U TII0K03y. B Hameill ctpaHe pacTBOphl MHUHEPAIbHBIX BEIIECTB U BUTAMHUHOB
JUISl TAPEHTEPAIbHOTO MUTAHUS JI0 MOCIEAHEr0 BPEMEHU HE TPOU3BOIMIIN.

CoBpeMEHHBII YpPOBEHb HAYYHbBIX MPEACTABICHHI W TEXHOJIOTUH HCKYCCTBEHHOTO MUTAHUS
MO3BOJISIET pellaTh KIMHUYECKUE 3ahauu, HepocTynHble eme 20-30 ner Hazan. Craau COBMECTUMBIMU C
KU3HBIO U JlaX€ HOPMaJbHbIM DPOCTOM OOLIMpPHBIE PE3EKLUHUH KUIIEYHUKA, HECOCTOSITEIbHOCTU
JUTE€CTUBHBIX aHAaCTOMO30B, Tspkeneimune nopoku passutus JKKT. OnHako mpexzae, 4yeM HOBEHIIME
JIOCTIDKEHHSI B 9TOM 00JIaCTH CTaHyT B HAIllel CTpaHE MOBCETHEBHOW (M MOBCEMECTHOM!) pealbHOCTHIO,
MPEICTOUT TMPOJENATh €Ile JOCTATOYHO OOJBIION MyTh, TJABHBIM YCIOBHEM KOTOPOTO SBISETCS
nocJyenoBareabHas, GyHaaMeHTanbHas 1 00bEeKTHBHAS 00pa3oBaTelibHAs MPOrpaMMma.
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