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NCKYCCTBEHHOE ITUTAHHME

KoHuenuuu ¥ BO3MOKHOCTH

[Ipo6iema NCKYCCTBEHHOI'O MHUTAaHUS B TEX CllydasX, KOTJa MAlHeHT He MOXET, HE XO4eT WU He
JOJKEH €CTh, MO-IIPEKHEMY OCTAETCS B OTEYECTBEHHON MEIULIMHE OJJTHOM U3 IIEPBOOYEPEIHBIX. BOompocs!
KOPMJIEHHUs OOJIBHBIX OCTAlOTCS Ha mHepudepuyd BHUMAHUS MHOTUX PEAHHMMATOJIOTOB, XOTS H3JIaHbl U
IIMPOKO M3BECTHBI KanuTajdbHble MOHOTpaduu no Hyrpunuosoruu (A.JI. Kocriouenko, 3./1. Koctuna u
A.A. Kypeiruna, A. Bpemnmuga u A.B. CymksHa). 3HaKOMCTBO ¢ (DM3HMOJIOTHEH HE MEIIaeT [moadac
Ha3HAYaTh aHA0OJHMYECKUE CTEPOHIbl B OTCYTCTBHE KaKOW-THMOO MUTATEIbHON MOAJICPKKH, a CpEJH,
IIPEHA3HAYEHHBIE I IUIACTUYECKOM aCCUMWIALIMM - BBOJWTH B IIEPBBIE HECKOJBKO CYTOK IIOCIE
KpYIHBIX omnepauuid. Bce 3Tu npoTuBopeuMsi Jelal0T aKTyaJbHbIM HAIIOMUHAHHUE O HEKOTOPBIX
IPUHIMIAX W BO3MOXHOCTSAX COBPEMEHHOIO HCKYCCTBEHHOro nuTaHus. Kak M ecTecTBEHHOE,
HCKYCCTBEHHOE IMMTAHKE JTOJDKHO PEIIATh HECKOJIBKO OCHOBHBIX COIPSIKEHHBIX 3a/1a4:

. MOJIICp)KaHNE BOJHO-MOHHOTO OajiaHca oOpraHu3Ma C YY4eTOM T[OTeph BOJbI U
NEKTPOIUTOB,
. JHEPreTUYECKOE M IUIACTHYECKOE OO0ECleYeHUe B COOTBETCTBHH CO CBOWCTBCHHBIM

JAHHOMY 3Taly pa3BUTUSl YPOBHIO METa00IU3Ma.

VIMEeHHO COCTOSIHUE MNUTaHUs BO MHOTOM OIpeNeNseT CHOCOOHOCTh MAalMeHTa MEepPEeHOCUTh
00JIC3HU U KPUTUYECKUE COCTOSIHUS (B CBSI3M C TpaBMOM, MH(DEKIMEH, XUPYPTUUECKOH Onepaliued u T.II.)
C MEHBIIMMHU (YHKLIHMOHATIBHBIMU NOTEPSIMU U O0Jiee MOJIHON peaduiuTanuei.

HccnenoBanuss OTEUYECTBEHHBIX M 3apyOEKHBIX CIELUUAINCTOB IO3BOJIMIU BBIABUHYTH TpHU
OCHOBHBIX NPUMHIMIIA UCKYCCTBEHHOI'O ITUTAHUSI.

1) CBOEBPEMEHHOCTh Hauyaja €ro MpPOBEACHMs, IO3BOJAIONAsS HUCKIOYUTh pa3BUTHE
TPYAHOOOPATUMON KaXxeKCUH,

2) ONTHUMAJIBHOCTh CPOKOB OCYILECTBICHHS MCKYCCTBEHHOI'O IMTaHHUSA, KOTOpOE B HJcalle
JOJKHO MPOBOJIUTHCS IO MOJTHOM CTaOMIU3alMK TPO(PHUUECKOro cTaTyca,;

3) JIOJKHA COOJI0IaThCS a/IeKBaTHOCTh MCKYCCTBEHHOTO NMUTAHMSI COCTOSIHUIO MAIEHTA.

KonnuecTBo M KadyecTBO HE3aMEHMMBIX M 3aMEHHMBIX HYTPHEHTOB JIOJDKHO OOecreuuBaTh He
TOJILKO JHEPreTHYeCKHe, HO M IIACTHYECKHE MpPOIeCChl (CoAepKaTh HE3aMEHHUMbBIC aMHHOKHCIOTHI,
HE3aMEHHUMBIC )KUPHBIC KUCIIOTBI, 3JICKTPOJIUTHI, MUKPOJIEMEHTHI U BATAMHHBI).

CymecTByeT JBa OCHOBHBIX BHJAa MM CIIOCOO0a HCKYCCTBEHHOTO IUTaHUA - JIHTEPAIbHBIH
(30HIOBBIIT) 1 apeHTePaTbHbII (BHYTPUBEHHBIN).

JHTepabHOE HCKYCCTBEHHOE NUTAHUe

HckyccTBeHHOE MNMUTaHME uepe3 30HA ObUIO0 Hambosee MOMYJIsIpHO B TOT MEpPHOJ, Korja
BO3MOXXHOCTH TapeHTepalbHOW HYTPULIMOHHOM MOANEPKKM OBLIM emje BecbMa orpaHudeHbl. Ha
npoTsbkeHuu mocnenaux 10-15 mer 3a pyOexkoMm oTpaOOTaHBI TPOTOKOJIBI, CTAaHAAPTBI U CXEMBI,
BO3PO’KJAIONINE CTapblif, HO Oosee (QU3MOJOTHYHBI CHOCOO HAa OCHOBE HOBBIX TPUHIMUIOB H
TEXHOJIOTUYECKUX BO3MOKHOCTEM.

[Iutanue dvepe3 30HI MNO-NPEKHEMY IOKAa3aHO, €CIU OpaJbHBIA IPUEM MNHILM HEBO3MOXKEH,
HalpuMep, IpH YEIIOCTHO-JIMIEBBIX OINEpalysax, NOBPEXACHUSIX IHIIEBOJA, HApYIIEHUU CO3HAHMI,
oTkaze oT muud. To4yHBIX (HOpManM30BaHHBIX T'PAHUIl MEPeXo/ia OT MAPEHTEPATBHOTO K SHTEPATbHOMY
MUTAHUIO HE CYIIECTBYET, PELICHHE BCET/1a HaXOAUTCS B KOMIIETEHIIUH JIedalero Bpaya. J{is Toro 4roOsl
paHbllle NEPEUTH K DSHTEPAIbHOMY IUTAHHUIO, HCIOJIB3YETCS YCHJIEHHOE NapeHTEpalbHOE IUTAaHUE,
CIOCOOCTBYIOIIEE TOCTEIEHHOMY BOCCTAHOBJICHUIO (DYHKIIMH MUIEBAPEHUS U PE30POIIUH.

OCHOBOI1 BO3pOKIEHUS SHTEPATBHOTO HCKYCCTBEHHOT'O MUTAHUS CTaJI COAIAHCHPOBAHHBIE AUETHI
- CMECH NHUTATENbHBIX BEILIECTB, MO3BOJISIONIME KaYECTBEHHO M KOJMYECTBEHHO MOKPHITH MOTPEOHOCTH



OpraHu3Ma M BBIITYCKa€Mble B TOTOBOM K YHNOTPEOJEHUIO >KUIKOW (opMe WM B BHUJE TMOPOIIKOB,
Pa3BOJMMBIX B BOJIC.

COanaHcupoBaHHBIC AUETHI PA3JIEISIOT HA HU3KO- M BBICOKOMOJICKYJISIPHBIE. DHEPTrOHOCUTEISIMU
HU3KATIOJICKYIISIPHBIX JIUET SBJISIOTCS TMPEUMYIIECTBEHHO YIIEBOABI, a B BBICOKOMOJEKYISIPHBIX
npeo0sagaloT HaTypaJibHbIE IPOTEHHBI - MSCHBIC, MOJIOYHBIE, coeBble. CojepKaHue BUTAMHHOB,
MUHEPAJIBHBIX BEIIECTB U MUKPOIJIEMEHTOB PETYITUPYETCS] B COOTBETCTBHH C KIMHHUYECKON CHTyallueu u
KOJINYECTBOM OCHOBHBIX HYTPHEHTOB. BaKHbIM NpenMyIinecTBoM cOaJaHCHPOBAHHBIX IHUET SBISETCS
BO3MOYHOCTh UX HHIYCTPUATHHOTO MPOU3BOJICTBA.

CampIM MOMYJIIPHBIM BapUAHTOM JIOCTYIA K MMHUIIEBAPUTEILHOMY TPAKTY OCTACTCS MCIOJIb30BAHUE
HA30TacTPAIBHBIX W HA309HTEPAIbHBIX 30HJOB-KaTeTepoB. OHU pasnuYalOTCcs MO JUiHHE, (opme,
Marepuany HM3TOTOBJICHHUS, MOTYT OBITh OJHOINPOCBETHBIMH M JBYXIIPOCBETHBIMH, C Pa3HOYPOBHEBBHIMU
OTBEPCTHUSIMH, YTO IMO3BOJISIET IOMUMO MTUTAHUS PEIIaTh PSI APYTUX 3a/1a4.

[To-tipe’kHEMY YacTO HMCMOJIB3YeTCs HanboJiee MPOCTOE 30HAMPOBAHUE KENYAKA Yepe3 HOC HIH
pPOT; MHTECTUHAIILHOE BBEACHHE 30HJA OOJIETrYaroT pa3lIMYHbIC OJIMBHL. B mociemnee Bpems, HapsAy C
HUTEBUHBIMU TPAHCHA3AJIBHBIMU 30HJaMH JJIUTEIILHOTO HCIIOJIB30BAHUS M3 CUJIOKCAHOBOTO KaydyKa H
MOJIMYpETaHa, MOSBUINCH CUCTEMBI JUIsl IEPKYTAHHON 3HIOCKOIMMYECKON raCTPOCTOMHUU M ITYHKITHOHHOMN
KaTeTepHOW EIOHOCTOMHH, peIIalolIie KocMeTudeckue mpoliembl. bojbiioit BKIax B METOAMUKY
MMOCTAHOBKHM  30HJIOB-KaT€TEPOB BHECJIO PAa3BUTHE JOHAOCKOMUYCCKOW TEXHUKH, TIO3BOJISIOIICH
0e300J71€3HEHHO M aTpaBMAaTUYHO OCYIIECTBIATh 3TH MaHUNYISIHUH. BaXXHBIM 53TarnoM pa3BUTHS
TEXHOJIOTUU CTAJI0 BHEAPEHUE HACOCOB-MH(Y3aTOPOB, 00ECIICUMBAIONIUX HEMPEPHIBHOC PAaBHOMEPHOE
BBeJleHHE pacTBOPOB. [logaya cMecu MOKET OCYIIECTBISITHCS KPYTJIOCYTOUHO, 0€3 HapyIIeHUS HOYHOTO
oT/bIXa. B OONBIIMHCTBE CIydaeB 3TO MO3BOJISIET TAKXKe M30€kKaTh OCIOXKHCHHWH B BHJE ONIYIICHUS
MOJIHOTHl B JKEIyJAKE, TOLIHOTHI, PBOTHl W TMOHOCOB, HEPEAKUX TMPU MOPLUUOHHOM BBEICHHUH
cOaaHCHPOBAHHBIX CMECCH.

IMTAPEHTEPAJIBHOE IIMTAHUE

OcHOBHbIE TOHATHS

[Tox mapeHTEepaTbHBIM MMUTAHHEM TTOHUMAIOT 0CO0YI0 (POpMY BHYTPHUBEHHOTO JICYEOHOTO IMUTAHUS,
00eCIeUnBAIOIIEr0 KOPPEKIUI0 HAPYIICHHOTO MeTabosm3Ma (Ipd  pPasiiYHBIX  MATOJIOTHYECKHUX
COCTOSIHHSAX) C TIOMOIIBIO CIIEIHATBHBIX HH(PY3HOHHBIX PACTBOPOB, CIIOCOOHBIX aKTHBHO BKJIFOYATHCS B
0OMEHHBIE MPOLIECChl OPTaHU3Ma, KOTOPBIE BBOASTCS, MUHYS KEITYA0YHO-KUIIEYHBIA TPAKT

B npakTuke 11000r0 Bpada UMEIOT MECTO CIydad, KOTJa M0 TEeM WJIM WHBIM MPUYUHAM Y OOJBHBIX
BO3HHUKAET CYIIECTBEHHBIA JCPUIIUT MHUTATEIBbHBIX BelIEeCTB. BakHelield MpUUYNHONW BO3HUKAIOIIETO
neUIMTa SIBISETCS HEBO3MOHOCTh WCIOJIB30BAHUS HOPMAIBHOTO MEPOPATLHOTO CIoco0a MUTAHUS B
ciyyasix, Korja OoyibHOW: 1) He B COCTOSIHMM TPOTJIAThIBATH IMHINY, 2) HE MEPECHOCUT e¢ WiH 3) He
CTIIOCOOCH IepeBaprUBaTh MHUIITY, MOCTYHAIONTYIO SHTEPATEHBIM ITYTEM.

Ecim uMeeTcst BO3MOXKHOCTh, TUTATEIBHYIO TIOJJIEPKKY HEOOXOMMO OCYIIECTBISATH C IIOMOIIBIO
30HJa, TOTOMY 4YTO TMOCTYIUICHHE THTATEIbHBIX BEIIECTB HEMOCPEACTBEHHO B KPOBOTOK, MHUHYS
SHTEPATBHBINA MyTh, MPUHIMITHAIEHO HE(PHU3UOJOTHIHO I OpraHU3Ma, TaK Kak IMPH 3TOM OHU OOXOJISAT
BCE 3alllUTHHIC MEXaHU3Mbl OPraHOB, KOTOPBIC OCYIIECTBISAIOT (GYHKIUU (UIBTPOB (KEITyJOUHO-
KHIICYHBIA TPAKT, MeYeHb) U TpaHchopmaTopoB. OQHAKO TeM OOJBHBIM, KOTOpPBIE HE MOTYT MPUHHUMATH
UMy OOBIYHBIM crocoOoM, He MOryT 3(h(GEeKTHBHO aOcopOUpOBaTh MUTATENBHBIE BEIIECTBA WM HX
COCTOSTHUE YXYAIIASTCS TPU KOPMIICHHH dYepe3 pOT, IMOKAa3aHO YAaCTHYHOE WJIM IIOJHOE THTaHWe
MapeHTepAbHBIM MyTeM JI0 TeX MOp, MOKa OHU He OYyAyT B COCTOSIHMHM NMPUHUMATH MHILY Yepe3 poT U
yCBauWBaTh €€.

[lapenteparibHOE THTAaHHE JakKe€ TPU TIIATEIHPHOM KOHTPOJIE HE HCKIIOYAET BO3MOXKHOCTH
BO3HHUKHOBEHUS OCJIOKHEHUU. [109TOMY €ro mo BO3MOKHOCTH OBICTpEe OTMEHSIIOT.

Buabl napeHTepaJIbHOT0 MUTAHUS

[To 06beMy mapeHTepanbHOE MUTAHUE TIOIPA3ICTSIOT Ha IMTOJTHOE U YaCTUIHOE.

IlosiHOE MapeHTepabHOE MUTAHUE



[Tonnoe mapentepanbHoe nuranue ([II1I1) 3akiarouaeTcss BO BHYTPHBEHHOM BBEJCHHUU BCEX
KOMIIOHEHTOB THTaHus (a30Ta, BOJbI, JCKTPOJIHUTOB, BUTAMHHOB) B KOJIMYECTBAX M COOTHOIICHUSX,
Hanbosiee OJIM3KO COOTBETCTBYIOUIMX MOTPEOHOCTSIM OpraHuW3Ma B JAaHHBI MOMEHT. Takoe mUTaHue, Kak
MIPaBUJIO, HY>KHO IIPU MIOJIHOM U JUIUTEIBHOM TOJI0JaHUU.

Hens I — koppekiys HapylIeHUH BCEX BUIOB 0OMEHa.

IHoka3anust AJ151 MOJIHOTO NAPEHTEPAJIBLHOI0 NUTAHUA

Kak yxe rosopuioch Bbime, I1ITI1 mokazano GoabHBIM, KOTOpbIE HE MOTYT, HE JOJDKHBI WIIA HE
XOTAT MUTATHCSI SHTEPATIBHBIM ITyTeM. K HUM OTHOCSTCS CleAYIOUIMe KaTErOPUH MallMEHTOB:

1. BonbHbIe, HE cTOCOOHBIE HOPMAJIHLHO MPUHUMAThH WM yCBauBaTh nuily. Ilpu nuarHoctuke
HEJOCTaTOYHOCTH THUTAaHUS  YYUTHIBAeTCd Halu4yhe Yy OOJBHOTO  MBIIIEYHOTO  HCTOLICHUS,
THIOAIBOYMUHEMHUH, 0€30€TKOBBIX OTEKOB, YMEHbBIIEHHE TOJIIMHBI KOKHOW CKJIAJKU M CYIIECTBEHHOE
CHWXeHUe Macchl Tena. Ho M30/IMpoBaHHOE CHMXKEHME MAacChl Tejla HE CIeAyeT pacCMaTpuBaTh Kak
IIPU3HAK HEJOCTATOYHOCTH IUTAHUS, MOCKOJIbKY HAaJUYME OTEKA WIM IMPEABIAYILErO O0XHPEHUS MOKET
CKPBIBATh (DAKTHUECKU UMEIOLIYIOCS CTENEHb UCTOIICHHS 3a1acOB SHAOTCHHOTO a30Ta.

2. BoJibHBIE € MCXOHO yIOBJICTBOPUTEIBHBIM COCTOSHUEM MUTAHUS, KOTOPbIE BpeMeHHO (110
TEM WM WHBIM MPUYMHAM) HE MOTYT NMPHHUMATh MHUINY U JUIS TOTO, YTOOBI M30€XKaTh YPE3MEPHOIO
ucromieHusi, Tpedyrotr mnposenenus IIIIII. D10 0coOeHHO BaXHO TPH MATOJOTUYECKUX COCTOSHUSAX,
COMPOBOXKIAIONIMXCS TMOBBIIICHHBIM KaTabOJIM3MOM W HCTOIICHHEM TKaHe# (mocieonepaloHHbIe,
MOCTTPAaBMaTHUYECKHE, CEITUYCCKUE OOJIBHBIC).

3. bonbHble, cTpamatomue Oose3Hblo KpoHa, KHIIEYHBIMU CBUIIAMH M TaHKPEATUTOM.
OOblYHOE MUTaHUE Yy TaKUX OOJBHBIX OOOCTPSIET CUMIITOMBI OOJIE3HH M YXY/IIaeT oOIiee COCTOSHUE
6ompHBIX. [lepeBon xe ux Ha [I1I1 yckopsieT 3akuBineHNe CBUILEH, YMEHbIIAET 00BEM BOCHAIUTEIHHBIX

WH(PUIBTPATOB.

4, BonbHBIE C 3aTsHyBIIEHCS KOMOMW, KOTJIa HEBO3MOXKHO OCYIIECTBUTh KOPMIICHHE dYepe3
30H[ (B TOM YKCJIe TIOCIIE OMepaIiii Ha TOJIOBHOM MO3T€).

5. BosbHBIE ¢ BBIpOKEHHBIM THUIEPMETA00IU3MOM WIIM 3HAYUTEIBHBIMH IOTEPSIMH Oelka,
HampuMep y OOJIbHBIX ¢ TpaBMaMHM, 0KOraMu (Jaxke B ciaydae, KOTJa BO3MOXHO OCYIIECTBISATH OOBIYHOE
MUTaHKE).

6. JUIs.  OCYIIECTBIICHHSI TUTATSIIBHON IMOIEPKKH OOJBHBIX, TOIYYAOIIUX TEPAIHIO 10

nmoBoay 3JIOKAYCCTBCHHBIX onyxoneﬁ, 0COOEHHO Koraga HCAOCTATOYHOCTb IIMTAaHHA O6YCJ'IOBJ'ICHa
CHM)KCHHEM HOTp€6J'IeHI/I$I TTHIIH. Yacto MOCIACACTBUAMU XUMUOTEpAIU U JTYUYCBOI'O JICUHCHUA SABJIACTCA
AHOPCKCHUA U BOCIAJIICHUEC CIIM3UCTBIX 000J10UeK KCITYAOYHO-KHUIICYHOTO TpakKTa, YTO OTIpaHUYINBACT
BO3MOXHOCTH SHTCPAJIbHOT'O ITUTAHUS.

7. Bo3moxxno mposegenue IIIIII  wucTomeHHBIM  OOJMBHBIM  Tepen  MPEACTOSIIUM
XUPYPTHYECKUM JICUEHHUEM.
8. Bbonbuble ¢ ncuxuueckoit anopekcuei. IIIIIT y takux O0NbHBIX HEOOXOAMMO, TMOCKOJIBKY

TEOPETUYECKH OTPABIAHHOE 30HJ0BOC MHUTAHHE IMOJI HAPKO30M TaWT B ceO¢ OMACHOCTH, CBS3aHHBIC HE
TOJIKO C OCJIO’KHEHHSIMH HapK03a, HO U C BO3MOKHOCTHIO BO3HHKHOBEHHS JIETOUHBIX OCIIOKHCHHH H3-3a
nmomaaaHuA MUIIA WA KCJTYJOYHOTO COACPIKUMOI'0 B AbIXAaTCJIbHBIC ITYTH.

YacTHuHOEe MapeHTepaJIbHOe MUTAHHNE

YacTuuHOE MapeHTepalbHOE IMMUTAHHE Yallle BCEro SBJISICTCS JIOMOJHEHHEM K SHTEPATbHOMY
(ecTecTBEHHOMY MJIH 30HIOBOMY), €CIIH C TIOMOIIIBIO MOCIEHEr0 He 00ECIeUNBACTCS TIOJIHOTO MOKPBITUS
nedumuTa MUTATEIBHBIX BEIIECTB, BO3HUKAIOIIETO B CHJY TaKUX MPHUYWH, Kak: 1) 3HAYMTEIBHBIA POCT
SHEPro3arpar; 2) HU3KOKAJOPHitHas AreTa; 3) HEMOTHOICHHOE YCBOSHHUE MUIIH U T.]I.

IMoka3aHusi I YACTHYHOTO MAPEHTEPAJIHLHOTO MUTAHUS

YacTuyHOE MapeHTepaibHOES MUTAHKUE TIOKA3aHO B TEX CIIy4asx, KOIrJla SHTEPalIbHOE MUTAHHE HE
JaeT JOJDKHOTO dS¢dekra H3-3a HApYIICHUS MOTOPUKH KHIICYHHKA WM HEIOCTATOYHOTO YCBOCHHUS
MUTATEIBHBIX BEIIECTB B MHUICBAPUTEILHOM TPAKTe, a TAaKXkKe, €CIM YPOBEHb KaTaboJM3Ma MPEBbINIACT
JHEPreTUIECKUE BO3ZMOXKHOCTH OOBIYHOTO TTUTAHUSI.



[lepedyens 3aboneBaHMid, MPH KOTOPHIX TOKAa3aHO IPOBEICHHE YACTHYHOTO MapEHTEPATHLHOTO
MTUTAHUS:

. SA3BEHHAs 00JIE3Hb KeNyJKa U A3BEeHHas 00JIe3Hb IBEHAIATUIICPCTHON KHUIIIKHY;

. MATOJIOTHsS OPraHOB IenaToOMIMAPHONW CHUCTEMBI C (DYHKIIMOHAIBHOW HEIOCTATOYHOCTHIO
NICYCHH;

. pa3nuyHbIe POPMBI KOJIHUTA;

. OCTpBIE KHIIIEYHbIC HHPEKIUH (AU3eHTEPHsI, OPIOMIHOM TH));

. BBIPAKCHHBIN KaTabO0JIM3M B paHHEM IEPUO/IE TIOCIe OOIBIINX BHEOPIOMNHHBIX OTIEpaIHii;

[ 0KO0TH,

. ITHOMHO-CENTUYECKHUE OCTI0KHEHUS TPABM;

. CeTICUC;

. TUIEepTEpMUS;

. XPOHUYECKHIE BOCTIAIUTEIbHBIC TIPOLecChl (a0CIIeCChI JIETKOTO, OCTEOMUEIUTBI | JIP.);

. OHKOJIOTHYECKHE 3a00JICBaHHUS;

. BBIPA)KEHHBIE HJI0- U 3K30TOKCUKO3BI;

. TsDKeJble 3200J1€BaHUs CUCTEMBI KPOBH;

. OCTpast U XpOHUYECKasi IOYeUHasi HeZJ0CTaTOYHOCTb.

YciaoBus 3p(peKTHBHOCTH NPOBeeHUS NIaPEHTEePAIbHOI0 MUTAHUS

Hnst  oOecriedeHuss HPPEKTHUBHOCTH TAPEHTEPATBHOIO MHUTAHUS HEOOXOIMMO  BBITIONHSATH
CIIEAYIOINE YCIIOBUS:

1. Havany npoBeneHus: nmapeHTepaJbHOIO MUTAHUS JOJIKHBI IPEAIIECTBOBATh MAKCUMAJIBHO
nosiHast koppekuuss OLIK, BOB, kucinorHo-ocHOBHOro coctostHus. JlopkHa OBITH yCTpaHEHa THMITOKCHS,
IIOTOMY YTO IIOJHO€ YCBOEHUE KOMIIOHEHTOB IAPEHTEPAIbHOIO IMUTAHUS IPOUCXOAUT B a3POOHBIX
ycioBusax. IloaTomy B mepBble 4achkl mocie OOJbIINX TPaBMATUYECKUX OIEpalMii, 0KOroB, B paHHEM
MIOCTPEAaHUMAI[MOHHOM TNepUoje, MNP TEPMHUHAIBHBIX COCTOSIHUAX W KIMHUYECKUX MPOSBICHUAX
BBIPA)KEHHOW LIEHTpaJIN3allii KPOBOOOPAILIEHHSI MOKHO HCIOJIb30BATh TOJIBKO PACTBOPHI TIIFOKO3BI.

2. CKOpOCTh BBEJIECHUS TpEnapaToB JIODKHA COOTBETCTBOBATH CKOPOCTH MX ONTHMAIBHOTO
YCBOCHHUSI.
3. [II1IT nambosee meraecooOpa3HO MPOBOJWUTH B OTACICHHUH PEAaHUMAIIMA M WHTCHCUBHON

TepanuH, re MOKHO OCYILECTBIIATh KaK KPYTrJIOCYTOUYHOE TMHAMUYECKOe Ha0It0ieHne 3a OOJIbHBIM, TaK U
COOTBETCTBYIOLINH KOHTPOJIb 32 3(PPEKTUBHOCTHIO MEPOTIPUATHI.

4. B pacuere cyrouHo# KaJOpUHHOCTH MapeHTEPaIbHOrO MUTAHMs BKJIAJ Oejka HE JIOJIKEH
YUUTBIBaThCS, KOO B MPOTHUBHOM CJIy4ae HEJOCTATOK SHEPTUM NMPUBEIET K CKUTAHUIO aMUHOKHCIOT U
IIPOLIECCHI CHHTE3a HE OyAyT peain30BaHbl B IOJHOM O0OBbEME.

5. [TapentepaibHOE TUTaHUE JOJKHO OBITH aJ€KBATHBIM, JEPUIIMTHO-3aMECTUTENbHBIM, UTO
TpeOyeT COOTBETCTBYIOLIUX UCCIIEI0OBAaHUH Tepe]] HAYaJIoM U MIOCTOSIHHO BO BpeMs JICUEHUSI.

IIyTn BBeieHUsI NAaPEHTEPAJIbHOIO IIUTAHUS

Karterepuzanusi HeHTPaJbHBIX BeH. DTOT MyTh BBEJCHUS MO3BOJISIET BIUBATh KUIKOCTH JIFOOOH
OCMOJISITTIBHOCTH M CBOJUT K MHHHMYMY HEOOXOJMMOCTb B IMOBTOPHBIX BEHENYHKIUAX. OpHako eciu
KareTep OyJeT BBelEeH HEMPAaBUIbHO M 32 HUM HE OYy/AeT OCYIIECTBIATHCS JOJHKHOTO YXO0J1a, CYIIECTBYET
PHCK pa3BUTHS CENTUYECKUX OCIOXHEHHH u/uiau TpoM003a. OCHOBHBIC TIPUHIIUIIBI BBEJCHUS KaTeTepa U
yX0J1a 3a HUM:

1. Karerepsl cienyer BBOJAWTH U OCYIIECTBISATH YXOJ 32 HUMH C COOJIOJICHHEM TIpaBUI
acenTuku. Heo0X01MMO TOJIb30BaThCS JIMIIEBON MACKOM M CTEPUIIHBIMU TIEpUYaTKaMHU.
2. [Tepen HavaJioM TITIIT TUNIEPTOHUYECKUMU JKUOKOCTSIMU c IOMOIIBLIO

PEHTICHOJIOTUYECKOI0 HCCIEIOBaHUs ClIeAyeT YOeAUThCS B TOM, UYTO KaTeTep HaXOIUTCA B BEpXHEH
noyioii BeHe. Ecim Bepxymika karerepa OyAeT HAaXOOUThCS B KAaKOW-IMOO MHOM IIEHTPaJIbHOM BeHE
(mammpumep, B V. jugularis interna), MoxeT pa3BUTbHCS TPOMOO3.

3. Karerepsl crnemyer BBOAMTH Uepe3 MPOKOJ OONBIION LEHTPAIbHOW BEHBI, a HE
nepudepuIecKoi.



4. Karerep Henb3s UCIONIb30BATh AJIs B3STUS MTPOO KPOBH WIIM 711 U3MEPEHUS EHTPaIbHOTO
BEHO3HOTO JIaBJICHUS.

o. MecTo MyHKIIMU KOXKH CIelyeT perysipHo oOpadaThiBaTh IETEPreHTOM, pacCTBOPOM ioza u
3aKpbIBATh MTOBA3KOM.
6. Karereppl, H3roTOBIEHHBIE U3 CUJIMKOHOBOM pE3WHBI, TNPONUTAHHON OapueM, He

TPaBMHUPYIOT BEHbI, B pE3yJbTaTe YEro YMEHbBINACTCS BEPOATHOCTh OOpa30BaHUS BOKPYr HHUX
¢ubpuHoBOrO TpOMOA.

BiuBanue B nepudepuyeckue BeHbl. DTOT IyTh BBeJIeHHs Oosiee Oe30maceH, Tak Kak IpU €ro
UCTIOJIb30BAHUU MEHEE BEpOATHO pPAa3BUTHE BO3AYIIHON 5MO0MH, cercuca wind TpomOosa. OgHako
BJIMBAECMbIC JKUAKOCTH JIOJDKHBI OBITh M30TOHWYHBIMHM WJIM JIMIIb CJa00 TUHNEPTOHUYECKUMHU. UTOOBI
o0OecrieunTh BBINOJIHEHHE ATUX YCIOBMH, B KayecTBe HMCTOYHHMKA HEOEIKOBOM JSHEprum cienyer
HCIOJIb30BATh IJIaBHBIM 00pa30M JIMIIH/BL.

MeToauka ¥ TeXHHKA IOJHOI0 IAPEHTEPAJbLHOI0 NUTAHUS

[IpoBenenue IIIIIT sBAsieTcss Cepbe3HBIM W CIIOKHBIM JICUCOHBIM MEpOTPUSTHEM U TpeOyeT
coOroeHUs psifia YCIOBUM.

Jlewamuii Bpau JOJKEH YETKO YCTAHOBUTH Moka3zaHus K nposenenuto I u 3aguxcuposats 310
B UCTOPUHU OO0JIE3HU WM CHIELUATbHOM KapTe.

Omnpenensas nokasanus u yciosus Uit nposenenus [1I1I1, cnenyer yunTeiBaTh XapakTep OCHOBHOU
Y COITYTCTBYIOIIEH MATOJIOIUHU, BBIIEIASA BEAYLINI CHHAPOM, TPeOYIOIUil IepBOOYEPEIHON KOPPEKIIHH.

[IpenBapuTenbHO HEOOXOUMO MPOU3BECTH PACUET CYTOUHBIX MOTPEOHOCTEN MallMEeHTa B SHEPTHH,
a30Te, JKUAKOCTH, JIEKTPOJIUTaX U BUTAMHUHAX.

ba3oBbIii OpUEHTUPOBOUYHBIA pacyeT CYTOYHOM MOTPEOHOCTH MOXKET OBITh MPOM3BENEH I10
cnenuanbHbIM TabaunaM. B npouecce nposenenus [T ocymecTBiasiercs HeoOXxoaumas KOPPEKTUPOBKA
Ha OCHOBAHUU JIaHHBIX, OJYy4aeMbIX P KOHTPOJIbHBIX UCCIIEJOBAHUSIX.

CocraBnsercs  cyrouHas  HMH(Y3HMOHHas  Mporpamma, TJ€  YKa3bIBalOTCS  METOJ U
MIOCJIEI0BATEILHOCTD BBEJICHUS MPENapaTtoB, CKOPOCTh UX BBEJIEHUS U 00BEMBI PACTBOPOB AJi UHPY3UH,
HEOOXOAMMbIE MEIMKAMEHTO3HbIE JOIMOJHEHMs, BPEeMs M XapaKTep KOHTPOJBHBIX JIAOOPATOPHBIX
HCCIIEIOBAaHUM U ONIpEJIeNIEHNUs [T0Ka3aTeael reMOJUHAMUKY, JbIXaHUsl, TEMIIEpaTyphl U Jp.

Cyrounast uHQY3UOHHasi MporpaMMa oQopmisieTcs 00 3almuChl0 B UCTOPUHM OO0J€3HH, OO
3aMo0JHEHUEM CIIEUAIbHON KapThl MapeHTePaIbHOIO MUTAHUS.

3areM NoJ0MpalOTCs COOTBETCTBYIOLIME IpernapaThl C YUETOM HX COCTaBa M CBOMCTB, a Takxe
3aJ1a4 MHQY3MOHHOH Teparnuu.

Texnuueckne OCOOCHHOCTH OO€CHEUYeHHs] MapeHTEPaIbHOIO IHTAaHUS IPAKTUYECKH HE
OTJINYAIOTCS OT 0COOEHHOCTEN 001X METOI0B UHPY3UOHHOM Teparnui.

[Tpu nposenenun I[1I1I1 Bo3HKMKaeT HEOOXOAUMOCTh B OJTHOBPEMEHHOM U PaBHOMEPHOM BBEIECHUU
OOJIBIIIOTO KOJMYECTBA PA3HOPOIHBIX MO CBOMCTBAM MHIPEIUEHTOB (YIJIEBOJIBI, OCTIKH, )KUPBI U T.J.), YTO
CO3/aeT OTNpeelieHHble TEeXHHuYecKue 3arpyiaHeHus. lIpsMoe cMmelmmBaHue pacTBOpPOB BO (iakoHax
HEJIONMYCTUMO, W00 MpH HUX pasrepMeTH3alMM HapyllaeTcsl CTepWIIbHOCTh mpemnapartoB. [losromy
CMEIIMBAaHHE IPOU3BOJUTCS HEMOCPEJACTBEHHO B MH(Y3MOHHOM CHUCTEME IIyTeM HCIHOJIb30BaHUS
CIIeIaJIbHBIX TPOWHUKOB, BMOHTHPOBAHHBIX BBIIIC HHBEKIIMOHHOW Wbl (KaTerepa). MOXKHO Takxke
00BbeTMHUTD JiBe (MIH OoJiee) 0JHOpa30BbIe CUCTEMBI. [Ipy Hamuuuu nepdy3HOHHBIX HACOCOB-I03aTOPOB
UX YCTaHABIUBAIOT HIKE MECTa 0ObEAMHEHUS CUCTEM.

Cnenyer TmOYEpPKHYTh, 4YTO Takol MeTox WHQY3UH MPEANOYTHTEIbHEE pa3/eNbHOTO,
IIOOYEPETHOTO BBEJICHUS MPENApaToB, MOCKOJIbKY MO3BOJIAET YMEHBIINTh OTPHULATEIbHBIE NOCIEACTBUA
TaKOM K€ TMOOYEPEeIHON MEePEeCTPOUKH MeTaboau3Ma Ha KaXIbld W3 BBOJWMBIX WHTPEIUECHTOB. ITO
KacaeTcs MPAaKTHMYECKH BCEX MHOTOKOMIIOHEHTHBIX cMeced M OoJbIIMX 1Mo oO0beMy MH(Y3uu. B Takmx
CIyJasiX PEKOMEHJAYeTCsS CMEIIMBATh BCE HEB3aWMOCHCTBYIONIME (COBMECTHUMBIC) Ipenaparsl [Uis
MHQY3MOHHON Tepanuu, OCOOCHHO IMpH MPOBEICHUHM MapeHTEpAIbHOIO MUTaHMs. BiuBaemble cMmecH
clleAyeT MpPHUTrOTABIMBaTH C OOJBINOM THIATENBHOCTBIO, 3TO MOIYT J€laTh TOJBKO CIELUAIbHO
MOJITOTOBJICHHBIE (DapMalleBTHI.



KoMnoHeHTHI MapeHTepaIbHOT0 MU TAHUS
Benymumu npenaparamu napeHTepaibHOrO TUTAHUS SIBISIFOTCS:

1) AMUHOKHCJIOTHBIC PACTBOPBI, THAPOJIM3ATHI OCIIKa;
2) pacTBOPHI YIIIEBOIOB;

3) ’KHPOBBIC SMYIIbCHUH;

4) PacTBOPBI 3JCKTPOJIUTOB;

5) BUTaMHHBI.

JUisi KaueCTBEHHOTO YCBOGHHS BELIECTB, BBEACHHBIX MAPEHTEPAIbHO, K OCHOBHOH cXeMe
MapeHTePaAIbHOTO MUTAHUS MOAKIIOYAI0T aHA00IMYECKUE CTEPOUIHBIE TOPMOHBI.

beaku, 0e1koBbIe IpenapaTbl 1 AMUHOKHUCJIOTHbIE CMECH

HopmanbHO (yHKIMOHUPYIOLUI OpraHu3M CTPEMHUTCS MOAEPKUBATh OEIKOBOE paBHOBECHE, T.C.
OPUXOJ U pacxo] OelKoB mouTH coBmagaroT. [locryruienne OETKOB B OpPraHM3M H3BHE IMPOUCXOIUT
UCKIIIOYNTENbHO ¢ numed. [lostomy, ecinu uMMeeT MecTO HEIOCTaTOYHOE MOTpeOIeHHe OeNKOBBIX
IIPOJIYKTOB, a TaK)Xe MpU OOJIBIIOM pacxojie OelKOB HEU30€KHO Pa3BUBAETCS OTPULIATEIbHBINA a30TUCTHIN
O6anmaHc. BO3MOXXHBIMM NPUYMHAMU MOBBIIIEHHOTO PACXOJ0BAaHUS OCJIKOB SIBISAIOTCS IMOTEPU KPOBH,
MUIEBAPUTEIBHBIX COKOB, OOMIIbHAs JKCCYAAIMs HPH 0XOrax, HarHOUTEIbHbIC Mpolecchl (abcieccsl,
OpOHXO03KTa3bl U T.J.), Auapes u ap. Kpome motepu OENKOB € KHUIKOCTSIMU OpPraHM3Ma e€CTh CIe OIMH
nyTh, BENYIIMH K JePHUIUTY OCIKOB — YCHJICHHE KaTaOOJMYECKUX IPOLECCOB (THIepTepMus,
WHTOKCHUKAIIUs, CTPECCOBBIE U IOCTCTPECCOBBIE — TMOCJICONEPAMOHHBIE U TOCTTPaBMATHUECKHE —
coctosinus). [lorepu O€NKOB MOTYT HOCTHraTh IPU 3TOM 3HauuTenbHbIX mudpp: g0 10-18 r 3a cyrku.
Bo3nukHoBeHHe 0eTKOBOTO JeduIiuTa MpeacTaBisieT coO0N BechbMa HEXKeNaTeNbHOE SIBJICHHUE, MOATOMY
HEOO0XOMMO CBECTH K MHHHUMYMY BO3MOYKHOCTB €r0 Pa3BUTHSA, & €CJIA 3TOTO MPEIOTBPATHTH HE YIAIOCh,
TO MPUHUMAIOT MEPbI K BOCCTAHOBJICHUIO HOPMAJIbHOTO a30TUCTOTO OanaHca.

A30THCTBI KOMIOHEHT B palMOHE NApEHTEPAIBHOTO TIHTAHHUS MOXET OBITh IpPEACTaBICH
THJIpoJM3aTaMu Oeka U aMHUHOKUCIOTHBIMM CMECSIMH, IOJIydaeMbIMH IyTeM cuHTe3a. Kak rosopuiock
paHee, MCIOIb30BAHUE JJIsl MAapEHTEPAbHOTO MUTAHHS MPENapaToB HEPACUICIUICHHOTO Oejka (IUTa3Mbl,
NpOTeHHa, albOyMHHa) Mano3(p(eKTHBHO B CHUIIy CIMIIKOM OOJBIIOTO MEpHoAa MOJypacnaaa
9K30TeHHOro Oenka. boiee ompaBaaHO HCHOJIB30BaHWE AMUHOKHMCIOTHBIX CMeced, M3 KOTOPBIX 3aTeM
CHUHTE3UPYIOTCS clielU(pUUECcCKrue OpraHHble OEIKH.

AMHHOKHCIIOTHBIE CMECH Ui TapeHTEPAIbHOTO IHTAaHUS JOJDKHBI OTBEYATh  CIIEAYIOIIUM
TpeOOBaHUAM:

1) comepxaTh ajeKBaTHOE W COAJaHCHPOBAHHOE KOJMYECTBO 3aMEHHMBIX U HE3aMEHUMBIX
aMUHOKHCIIOT;

2) ObITb OWOJIOTHYECKH aJCKBATHBIMM, T.€. YTOOBI OpraHW3M MOT TpaHCHOPMUPOBATH
AMUHOKHCIIOTHI B COOCTBEHHBIE OCJIKH,

3) He BBI3BIBATH MOOOYHBIX PEAKIM TTOCIIE WX MOCTYIUICHHS B COCYANUCTOE PYCIIO.

W3 pacTBOpOB CHHTETHYECKHUX AMUHOKHUCIOT HauOOJIbIIEEe PACHPOCTPAHEHHE IMOJYYMIIH TaKHe
npenapatbl, kak MopuamMuH C-2, mopurnpoH (Smonus), aneBesun (OPI), Bamun, dpeamun (I1IBerus),
noysmamul (Poccust), amunoctepun (Haemopharm), asonyrpun (®panums). DT pacTBOphI OKa3bIBAIOT
BBIPAXKEHHOE TIOJIOKUTEIHHOE BIMSIHUE Ha OCITKOBBIN 00OMEH, o0ecrednBas CHHTE3 OCJIKOB U3 BBEIACHHBIX
aMHMHOKUCIIOT, TIOJIOKHUTEIbHBIN a30TUCTBINA OanaHc, cTabuin3anuio Macchl Tena 601abHoro. Kpome sroro
AMHHOKHCIIOTHBIE CMeCH O0JIaaloT  JIe3WHTOKCUKAIIMOHHBIM  JIGHCTBHEM 32 CYET CHWKCHUS
KOHIICHTpAllUd aMMHaKa, KOTOPBIA CBA3BIBAETCA C 0Opa3oBaHMEM HETOKCHYHBIX META0OJIUTOB —
rIyTaMHHA, MOYCBHHEI.

I'maponusatel Oenka, HCIOJb3yeMble Ui MapeHTEPAIbHOTO IMUTAHMA, SBISIOTCS PACTBOPAMH
AMUHOKHUCIIOT W NPOCTEHINUX MENTHAOB, TMOJy4aeMbIX MpPH THAPOJUTHYECKOM pPACHICTTICHUH
TeTepPOreHHBIX OENKOB XMBOTHOT'O WJIM PACTUTEIBHOTO MPOMUCXOXKIeHHs. M3 mpemapaToB 3TOro psaa
HauOOJbIIee paclpoCTpaHEHHE B Halled CTpaHe MOJYYWIM PacTBOP THUIPOJIM3MHA M €ro aHaJIor
amuHocon (LLBerwmst). 'maponm3aTel O€NKOB, MPOU3BOAUMBIC Y HAC B CTpaHE, 3HAYUTEIBHO Xyxke (110
CPaBHEHUIO C AMHHOKHCIOTHBIMH CMECSIMH) YTHJIM3HPYIOTCS OpPraHU3MOM H3-3a HAJIMYUS B HHUX
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BBICOKOMOJICKYIISIpHBIX (ppakumii mentuaoB. HemoctaTouHO MOMHAS WX OYHMCTKA OT MPUMECel BBI3BIBACT
IpU WX TNpUMEHEHUU MOoOOYHbIE peakiuu. B To ke BpeMsi CpaBHUTENIbHO HHU3Kas KOHIEHTpAIUs
a30TUCTBIX KOMIOHEHTOB (0K0JI0 5%) 0OyCIIOBIMBACT BBEACHHE MOBBIIICHHOIO O0beMa >KUAKOCTH B
OpraHu3M, UTO KpailHe HeKeIaTelIbHO, 0COOEHHO y OOJBHBIX B TAXKEIOM COCTOSIHHU.
IIpoTnBONOKa3aHUA K BBEJICHHIO TMIPOJIU3ATOB 0€/IKa H AMUHOKHMCJIOTHBIX CMeceii:

. HapylieHne QYHKIUY MEYCHH U TIOYEK — IICYCHOYHAS U TIOYCYHAsT HEeJ0CTaTOUYHOCTD;
o T00bIe OPMBI JeTHApaTAIINH;

. [IOKOBBIE COCTOSIHHS,

. COCTOSIHUSI, COITPOBOKIAIOIINECS THITOKCEMUCH;

. OCTpBIC T€MOJUHAMHYCCKHUE HAPYILICHUS;

. TPOMO03IMOO0IMUECKHUE OCTIOKHCHHUS;

. BBIpKEHHAs CepieuHast HeJ0CTaTOYHOCT;

. COCTOSTHUSI, PU KOTOPBIX 3aTPYAHEHO UTUTEIHLHOE KAalleIbHOE BIUBAHUE.

/Kupossbie 3MyJIbcHH

XKupoBeie SMylIbcHM TIpU TIPOBEACHHHM TAPEHTEPATBHOTO MMUTAHUA TOJYYWIH HIMPOKOE
pacrpocTpaHeHue B CHIy TOrO, 4YTO OHM SBJISIFOTCS BBICOKOKAJOPHUMHBIMU  SHEPreTHUYECKUMHU
mpernaparami, a 3TO JAeT BO3MOXKHOCTh OTIPaHHMYMBATHCS CPABHHUTEIBHO HEOOJBIIUM IO 00BeMY
BBEJICHUEM JKUJKOCTH IPU BOCIOJIHEHUH 3HAYUTENIbHOM YacTH AeduiuTa 3Hepruu opranusma. LleHHocThb
KHPOBBIX dMYJIBCHHA €IIe ¥ B TOM, YTO OHH MMEIOT B CBOEM COCTaBE HEOOXOJMMBIE KUPHBIE KUCIOTHI
(mHONEBYIO, TMHOJICHOBYIO, apaxuoHOBYI0). [To pacueram Wretlind (1972), ontumainsHas 103a )KUPOB B
KIIMHAYECKUX YCIOBUSAX COCTABIsET 1—2 I/Kr Macchl Tema 3a CyTKU.

BBenenue KMpOBBIX 3MyIbCUIl B M30JUPOBAaHHOM BHUJE HELEIECOOOpPa3HO U Jake HEMoJe3HO,
[IOTOMY 4YTO BeJeT K Keroauuaosy. Jus mnpeaynpexjaeHus MOAOOHOTO OCJIOKHEHHs HeoO0XO0AUMO
UCIOJIb30BaTh JUIHUIHO-TIOKO3HBIA PACTBOP C COOTHOIIEHHEM YKCiIa KAIOPUH, MOJIy4yaeMbIX OT TOrO U
JApYroro MCTOYHMKOB 3HepruH, paBHbIM 1:1. Takoe coueTaHue BeUIECTB MO KadyeCTBY HAlOMHHAET
HOPMAaJIbHYIO JIUETY, & 9TO MPEAYNpexIaeT pa3BUTUE THIICPHHCYIHMHEMUH, runieprinkemun (Jeejeebhoy,
Baker,1987).

W3 wucnonp3yemMblx B Hamleil cTpaHe HauOoJiblllee PpacHpOCTpaHEHUE MOIYYHIId IpenapaTsl
UHTpaUNUA ¥ Ano@yHauH. JIOCTOMHCTBOM MHTpanunuaa sisieTcst To, 4to B 20% KOHIEHTpanuu OH
M30TOHUYEH IJIa3Me U €r0 MO>KHO BBOJMTH JaKe B epu(epruuecKue BeHbI.

[TpoTuBOIIOKa3aHMs K BBEICHUIO KUPOBBIX IMYJIHCHII B OCHOBHOM TaKHE K€, KaK U JUIS BBEICHUS
OenKkoBBIX pacTBOpoB. Hamo mNOMHUTH O HerenecooOpasHOCTH BBEAEHUS UX OOJBHBIM €
THIIEPIIMITUIEMUEH U THa0eTHKaM.

PacrBopbI yriiesoaos

VYTaeBoapl MCMONB3YIOTCS Il MApeHTEepaJbHOrO MHTAHUS B CHIIy TOTO, YTO OHM SIBIISIOTCA
HanboJiee TOCTYITHBIMUA UCTOYHUKAMHU SHEPTUH U1l opraHu3Ma 0ojpHOTrO. VX sHepreTndeckas 1eHHOCTb
cocTaBisgeT 4 KKaju/T. YUuThiBas TO, YTO CYTOYHas MOTPEOHOCTh B DHEPTUU cocTaBisieT okoio 1 500-2
000 xkai, TO CTAaHOBUTCS TOHATHOW MpoOJieMa HW30JMPOBAHHOTO NPHUMEHEHHS YIIeBOJOB IS e
nokpbITud. Ecnu mepeBecTu pacdeT Ha M30TOHHUUYECKHI pacTBOp TIJIIOKO3BI, TO JUIsL 3TOTO MOTpelyeTcs
nepenuth He MeHee /—10 1 OJKMAKOCTH, HYTO MOMET TPHBECTH K TaKUM OCJOKHEHHSM, Kak
TUIEPTUApaTalis, OTEK JIETKHX, CEPICYHO-COCYANCThIE HapyIICHHUS.

[Tpumenenne >xe Oojiee KOHIICHTPUPOBAHHBIX PACTBOPOB TJIOKO3BI UYPEBATO OMACHOCTHIO
BO3HUKHOBEHHUSI THIIEPOCMOJIIPHOCTH IUIa3Mbl, a TaKXe pa3IpakKeHHEM HMHTUMBI BEH C pa3BUTHEM
(bnedbuToB u TpoMO0GIEOUTOB.

Jlist TOro 4ToObl UCKIIOUYUTH OCMOTHYECKUH JUYpe3, Helb3s JOMYCKaTh MPEBBIIIEHUS CKOPOCTH
BiauBaHus TOKo3bl Oonee 0,4-0,5 r/kr/fu. B mepeBojge Ha H30TOHHYECKHH PACTBOP TJIFOKO3BI 3TO
coctaBiger uyrb Oonee 500 mn misa GonpHOro Maccoi 70 kr. UToObl mpeaynpeauTb BO3MOKHBIC
OCJIOXKHEHHUs, 00YCIOBJICHHbIE HApYLIEHUEM TOJIEPAHTHOCTH K YIJIEBOJAM, HaJ0 JO00ABIATH K PacTBOPY
IJII0KO3bI MHCYMMH B cooTHomieHnd 1 EJI uHcynuua Ha 3—4 r© CcyXxoro BellecTBa IJIIOKO3bl. Kpome



MIOJIOKUTENPHOTO BIUSHUA Ha YTWIM3ALMIO TIIOKO3bl MHCYJIMH HMIpaeT BaXKHYIO POJb B abcopOnuu
aMHHOKUCIIOT.

Cpenu MHOTOYMCIIEHHBIX YIVIEBOJOB, CYIIECTBYIOIIMX B IPUPOAE, B NMPAKTHKE MapEHTEPAIbLHOIO
MUTAHUS IPUMEHSIOT [IIOK03Y, GPYKTO3y, COPOUTOJI, IIULEPOJI, IEKCTPaH, STHIIOBBIN alIKOT0JIb.

Boaa

[TorpeOHOCTE B BOJE IpU MAPEHTEPAIBLHOM IHUTAaHUM PACCUMTHIBAECTCS MCXOJS U3 KOJIMYECTBA
9KCKPELMH, HEYYBCTBUTENIBHBIX IOTEPh, TKAHEBOM rujaparanuu. KiMHUYECKH 3TO OLEHMBAETCS IO
CIICAYIOIIUM KPUTEPUAM: KOJUYECTBY MOYM M €€ OTHOCHUTEIBHOW IUIOTHOCTH, 3JIACTHYHOCTU KOXKH,
BJIQKHOCTH SI3bIKa; HAJTMYMIO UM OTCYTCTBUIO JKaXKIbl, K3MEHEHUIO MacChl Tea.

B nopme Bomubie moTpebHOCTH mpeBbimaroT guype3 Ha 1 000 mu. Ilpu 3TOM 3SHAOTEHHOE
o0Opa3oBaHue BOJbI HE YUUTHIBACTCS.

Ilotepst OGesKOB, 3JEKTPOJUTOB M TJIFOKO3YypHsl 3HAYUTEIBHO YBEJIWYMBAIOT HOTPEOHOCTh
opraHusMa B 3K30reHHOH Boje. HeoOxoauMo BecTH y4yeT HmOTepb BOJAbI C PBOTHBIMHU MacCaMH, KajoM,
gyepe3 KUIICYHbIe (PUCTYIBI M OTBOIHBIC IPCHAXKH.

ITo maunueiM Elman (1947), pexomenayercs BBoauth 30—40 mur Boasl Ha 1 Kr Macchl Tena Uis
B3pOCIBIX U JIeTel cTaplie oJHoro rojaa. Cunraercs, 4to HH(poBoe KOIMUYECTBO BBOJUMBIX KMIIOKAJIOPHHA
J0JKHO COOTBETCTBOBATh LU(PPOBOMY 3HAUCHUIO 0OBEMA MEPETUTON KUIKOCTH (B MUJUTHIIUTPAX).

JIEKTPOJIUTHI

DNEeKTPOJIUTHI SBISIOTCS HEOTHEMJIEMBIMH KOMIIOHEHTAMHU MMOJHOTO MapeHTEPAIIbHOTO MHUTAHMUS.
Kanuii, Mmarauii u ¢ochop HeoOXOIUMBI Jii ONTUMAIBHOIO YyAEp)KaHUS a30Ta B OpPraHU3Me U JUIs
oOpa3oBaHusl TKaHEW; HATPHA W XJIOp — IS TOAJCPKAHUS OCMOJISUIBHOCTH M KHCIOTHO-IIEIOYHOTO
paBHOBECUS: KAIbLIUHI — /715 IPEIOTBPAILEHUS IEMUHEpaIU3allui KOCTeil.

Jisi  TOKPBITHS TOTPEOHOCTH OpraHu3Ma B JIIEKTPOJHMTAX HCIOJB3YIOTCS — CIEIYIOIue
UHQY3UOHHBIE CpEeIbl: H30TOHUYECKUH pACTBOpP XJOpUAA HaTpus, CcOaJaHCUPOBAHHBIE PACTBOPHI
ANEKTPOIUTOB (JTAKTOCOJI, alecoib, TPHCOIb U T.1.), pactBop 0,3% xmopuaa Kajus, pacTBOPbI XJIOPH/A,
TJIIOKOHATA U JIaKTaTa KaJbIMs, JIAKTaTa U Cylb(daTa MarHus.

IIpu pacuerax oObema uHQY3HMI PacTBOPOB HJIEKTPOJIUTOB MOKHO IOJIb30BAThCA TaOIMLEH

CPEHECYTOYHON TOTPEOHOCTH B MHHEpalbHBIX BemectBax u anektponutax ([Toxposckuit, 1965;
Wretlind, 1972):

CyrouHast noTpeGHOCTh

DJIeMEeHT
B rpPaMMax B MMOJIb/KI/CYT
Kamuit 2,55 0,7-0,9
Harpuwuii 46 1,0-1.4
Kanpuumii 0,8-1 0,11
Maruunii 0,3-0,5 0,04
dochop 1,0-1,5 0,15
Xnop 57 1,3-1,9
Maprasnern;  0,005-0,01 0,00006
Huuk 0.01-0.015 0,00003
Menn 0,002 0,000007
Wox 0,0001-0,0002 0,0000015

®rop 0,0005-0,0009 0,00007

BuramMmunnl
[IpoBeneHne mapeHTEpaIbHOTO TUTAaHUSA TPEAyCMaTpPUBAaeT HCIOIB30BAHUE BUTAMHHHBIX
KOMITJIEKCOB. KOJMYEeCTBO BUTAaMHHOB, OCTAaTOYHOE JJISl YAOBJIETBOPEHHS CYTOUHBIX MOTPEOHOCTEH,
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clietyeT 100aBIATh K OCHOBHOMY PAcTBOPY Ul MApEHTEPATbHOrO MUTaHus. [IpuMeHeHre BUTAMHUHOB B
paIoHe OIPaBIaHO MPH MMOJHOM aMHHOKHCIOTHOM OOECIICUCHUH, B MMPOTHBHOM CIIydae OHH MPOCTO HE
YCBAaWBAKOTCS, a 3KCKPETUPYIOTCSA MPEUMYINECTBEHHO ¢ Mo4oi. Hano Takke MOMHHTH O TOM, YTO HE
CIIeyeT BBOAUTH M30BITOUHBIX KOJMUYECTB JKUPOPACTBOPUMBIX BUTaMHHOB (A, D), motomy 4ro mpu 3ToM
CYIIIECTBEHHO BO3PACTACT OMACHOCTh PAa3BUTHS THIEPKATBIMEMHUH U IPYTHX TOKCHUECKUX d(PPEKTOB.

CpenHsis Cyro4Has IMOTPEOHOCTP B BHUTAMHHAX MpU IapeHTepaibHOM mnuTanuu (mo M.D.
Hecrepuny, 1992).

Ackopbounosas kucnota (Bur. C) 100 mr

Petunomn (But. A) 1 000mkr (3 300 ME)
Oprokaneiudepo (But. D) 5 mkr (200 ME)
Toxodepou (Bur. E) 10 mr

Tuamun (But. Bi) 3mr

Pu6odaasun (But. B2) 3,6 mr

[Mupugoxcun (But. Bs) 4 mr

Huanun 40 mr

[TantoreHoBas kuciora (But. Bs) 15mr
Kob6anamun 5 MKT

donueBas Kuciaora 400 Mxr

BrinyckaroTcss OTAENbHO MpenapaThl BOJOPACTBOPUMBIX M KUPOPACTBOPUMBIX BUTAMHUHOB. B
MOCJIEeTHUE TOAbl TPOU3BOASAT KOMOWHHUPOBAaHHBIE TMpenaparthl, COAEpIKAIIUEe aAMHHOKHUCIOTHI,
MUHEpaJIbHbIE AJIEMEHTHI U TIIIOKO3Y. B Hamieil crpaHe pacTBOpbl MUHEPAJIbHBIX BEIIECTB U BUTAMHUHOB
JUISl TAPEHTEPAIBbHOTO MUTAHUS JI0 MOCIEAHEr0 BPEMEHU HE TPOU3BOAMIIH.

CoBpeMeHHBII YPOBEHb HAay4YHBIX MPEACTABICHUNM W TEXHOJOTUM MCKYCCTBEHHOTO MHUTAHUSA
MO3BOJISICT pelIaTh KIMHWYECKUE 3amaud, HenoctymHble eme 20-30 et Hazan. CTaiu COBMECTHMBIMU C
KU3HBIO U JaXe HOPMAIbHBIM pPOCTOM OOIIUMPHBIE PE3eKIUU KHUIICYHUKA, HECOCTOATEIbHOCTU
JTUTECTUBHBIX aHACTOMO30B, Tspkenenmue mopoku passutus KKT. Opnako mpexne, yem HoOBeHine
JOCTHXKCHHUS B OTOM 00JaCTH CTaHyT B Hallleil cTpaHe MoBceqHeBHOW (M moBceMecTHOM!) pealbHOCTHIO,
MPEACTOUT TPOJENaTh €Ile JOCTaTOYHO OOJBIIOW TMyTh, TJABHBIM YCIOBHEM KOTOPOTO SIBJISETCS
nocieaoBarenbHasi, QyHIaMeHTaIbHas U 00beKTHBHAS 00pa3oBaTenbHas mporpamMmma.
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