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NCKYCCTBEHHOE ITIUTAHHUE

Konuenuuu u BO3MOKHOCTH

[Ipo6nema UCKYCCTBEHHOTO MUTAHUS B TEX CIIydasx, KOTJa MAleHT HE MOXKET, HE XOYeT WU He
JOJIKEH €CTh, MO-TIPEKHEMY OCTAETCS B OTEYECTBEHHOM MEIULIMHE OJTHOM M3 IIEPBOOUYEPEAHBIX. Bonpocs!
KOpPMJICHHST OOJBHBIX OCTAarOTCA Ha mnepudepur BHUMAHUS MHOTHX PEaHMMATOJIOTOB, XOTS HM3IaHBI U
IIMPOKO U3BECTHHI KanmuTajdbHble MOHOTpaduu no Hyrpurmonoruu (A.JI. Kocriouenko, 3.J1. Koctuna n
A.A. Kypsiruna, A. Bpernunaa u A.B. Cymxsana). 3HakoMCTBO ¢ (U3MOJIOTHEN HE MeENIaeT Mojayac
Ha3HAYaTh aHAOOJIMYECKHE CTEPOUAbI B OTCYTCTBHE KaKOH-THOO MUTATEIBHON TMOMJICPKKH, a CPEempl,
IIpeAHA3HAYEHHbIE I IUIACTUYECKONW AaCCUMWIALMM - BBOJAWUTH B IIEPBBIE HECKOJIBKO CYTOK ITOCIE
KpYIHBbIX omepanuil. Bce 3Tu mnpoTuBOpeunst JAenarOT aKTyaJIbHBIM HAallOMUHAaHHE O HEKOTOPBIX
NPUHIMIAX W BO3MOXHOCTSAX COBPEMEHHOTO MCKYCCTBEHHOro nmnuraHus. Kak u ecTecTBeHHOE,
HCKYCCTBEHHOE TUTaHHUE JOJKHO PellaTh HECKOJIBKO OCHOBHBIX COIPSKEHHBIX 33]1a4:

. MoJIep)KaHne BOJHO-MOHHOTO OajgaHca oOpraHu3smMa ¢ Y4eToM T[OTeph BOJBI H
NEKTPOJIUTOB,
. SHEPreTHYEeCKOe M IUIACTHYECKOEe OO0eCleYeHne B COOTBETCTBHM CO  CBOWCTBEHHBIM

JaHHOMY TaIly pa3BUTHSI YPOBHIO META00IM3MA.

MeHHO coCTOSIHME THUTAaHWS BO MHOTOM OTIpENEeNsIeT CIHOCOOHOCTh TMAIeHTa TePEHOCHTH
00JIe3HN U KPUTHUECKUE COCTOSIHUS (B CBSI3U C TPaBMOMU, MHPEKIUEH, XUPyprUUecKoil onepanuent u T.11.)
C MEHBIIMMHU (PYHKIIMOHATILHBIMU MOTEPSMU U O0JIee IOJTHOM peadbuuTaiue.

HccnenoBanust OTEYECTBEHHBIX W 3apYOEKHBIX CIICIIUAIMCTOB TMO3BOJIIM BBIIBUHYTh TPH
OCHOBHBIX MPUHIIUIA HCKYCCTBEHHOTO MTUTAHUSI.

1) CBOEBPEMEHHOCTh Hauaja €ro MpPOBEICHMS, TIO3BOJSAIONIAS HCKIIOYUTh pa3BUTHE
TPYIHOOOPATUMON KaXEKCHH;

2) ONTUMAJILHOCTh CPOKOB OCYILECTBJICHHS HCKYCCTBEHHOTO NMUTAHUSI, KOTOPOE B Uieaje
JOJI’KHO MTPOBOAUTHCSA JI0 TMOTHOM CTaOMIN3auu TPOPHUUECKOTO CTaTyca;

3) JOJIKHA cOOMI0AAThCS aJleKBaTHOCTh HCKYCCTBEHHOTO MUTAHUS COCTOSIHUIO MAllMEHTA.

KonuuecTBo M KauecTBO HE3aMEHHMbBIX U 3aMEHUMBIX HYTPHEHTOB JOJDKHO OOECeunBaTh He
TOJILKO HHEpPreTHYecKrue, HO M IJIaCTHMYECKUEe MpOoIecCchl (coAepKaTb HE3aMEHHUMbIE aMHUHOKHUCIIOTHI,
HE3aMEHUMbIE KUPHBIE KUCIOTHI, JIEKTPOIUTHI, MUKPOIJIEMEHTHI U BUTAMUHBI).

CyiiecTByeT JBa OCHOBHBIX BHJAa WM CHOCO0a HCKYCCTBEHHOIO IHTaHUS - JIHTEPAIbHBIH
(30HIOBBIN) U MApeHTePAJIbHbINA (BHYTPUBEHHBIH).

JHTepabHOE HCKYCCTBEHHOE NUTAHUE

HckyccTBeHHOE mUTaHWe dYepe3 30HJI ObUIo Haubosiee NOMYAsSIpHO B TOT TMEpUOA, KOTIa
BO3MOXHOCTH TapEHTEPaIbHOM HYTPUIIMOHHON TMOJJEpKKM OBbLTM elle BechMa orpaHuyeHsl. Ha
npotsokeHun nociennux 10-15 mer 3a pyOexom oTpaboTaHbl MPOTOKOJBL, CTAHAAPTHI U CXEMBI,
BO3POKJAIOIINE CTaphlif, HO ©Oojee (QHUIMOJOTHYHBIII CHOCOO HAa OCHOBE HOBBIX MPHUHIUIOB H
TEXHOJIOTUYECKHX BO3MOKHOCTEH.

[Mutanue dvepe3 30HI MO-TPEKHEMY I[OKA3aHO, €CIM OPaJbHBI HpHUEM MHUIA HEBO3MOXKEH,
HampuMep, MpPHU YENIOCTHO-JIULEBBIX ONEpalUAX, MOBPEXKICHUSAX MHUIIEBOAA, HAPYIIEHUH CO3HAHUS,
oTKa3e oT mMuUIM. TOYHBIX (POPMATM3OBAHHBIX I'PAHMI] MEPEX0Ja OT MAPEHTEPATHHOTO K SHTEPATbHOMY
MUTAHUIO HE CYIIECTBYET; PELLICHUE BCET/1a HaXOAUTCS B KOMIIETEHIIMHU Jieyalero Bpaya. J{is Toro 4roosl
paHbllle MEpedTH K SHTEpalbHOMY HUTAHUIO, HCIHOJB3YeTCsl YCHUJIEHHOE MapeHTepalbHOE NHUTaHHE,
CIOCOOCTBYIOIIIEE OCTEIIEHHOMY BOCCTAHOBIICHUIO (DYHKIMH MUIIEBApEHUSI U Pe30POLIHH.

OCHOBOI BO3pOK/JIEHHSI SHTEPAILHOTO UCKYCCTBEHHOT'O MUTAHUS CTaIN cOalaHCUPOBaHHbIE JJUEThI
- CMECH IHTAaTENIbHBIX BEIIECTB, MO3BOJISIONINE KAaYECTBEHHO M KOJIMYECTBEHHO HOKPBITH MOTPEOHOCTH



OpraHW3Ma M BBHITYCKaeMbie B TOTOBOM K YMOTPEOJICHHIO KHUAKOW ¢GopMe WIM B BHJAC MOPOIIKOB,
Pa3BOUMBIX B BOJIE.

COaslaHCUPOBAHHBIC TUETHI PA3NICISIIOT HA HU3KO- U BHICOKOMOJICKYIISIPHBIC. DHEPrOHOCUTEISIMH
HU3KATIONEKYISIPHBIX JIUET SIBJISIFOTCSI MPEUMYIIECTBEHHO YIVIEBOJBI, @ B BBICOKOMOJICKYIISIPHBIX
npeo0IajaloT HaTypalibHBIE TMPOTEHHBI - MSICHBIE, MOJIOYHBIE, coeBblie. CojepkaHHWE BUTAMUHOB,
MUHEPAJLHBIX BEIIECTB U MUKPOIJIEMEHTOB PETYJIHPYETCS B COOTBETCTBUU C KIIMHUYECKOW CHUTYyalluei u
KOJIMYECTBOM OCHOBHBIX HYTPHUEHTOB. BakHBIM MNpEHMYyIIECTBOM COATaHCUPOBAHHBIX IHET SBISICTCS
BO3MOYHOCTh UX HHAYCTPUAIBHOTO MTPOU3BOICTBA.

CaMbIM TIOMYJIIPHBIM BapUAHTOM JIOCTYTIA K MUIICBAPUTEILHOMY TPAKTY OCTASTCS UCIIOJIb30BAHUE
HA30TacTPAIIbHBIX W HA309HTEPATBHBIX 30HJOB-KaTeTepoB. OHU pa3IuYarOTCs MO JUIHHE, (GopMe,
MaTepHany HM3TOTOBIICHUS, MOTYT OBITh OJHONPOCBETHBIMH M JBYXIPOCBETHBIMH, C Pa3HOYPOBHEBBIMHU
OTBEPCTHUSIMH, YTO IMO3BOJISET IOMUMO MMUTAHUS PEIIaTh P APYTHX 3a/1a4.

[To-mipeskHEMY YacTO MCMOJIB3YETCs HauOoJiee MPOCTOE 30HAMPOBAHUE JKETyJIKa Yepe3 HOC WU
pOT; MHTECTHUHAJIHLHOE BBEJICHHUE 30HJA OO0JIETYAIOT pa3MW4HbIC OJUBHI. B mocnegHee Bpems, Hapsay C
HUTEBUHBIMU TPAHCHA3aJIBHBIMU 30HIAMH JJIUTEIIEHOTO HCIIOJB30BAaHHS U3 CHIJIOKCAHOBOTO KaydyKa U
MOJINypeTaHa, MOSBUINCH CHCTEMBI JIJIS TICPKYTAHHOW YH/IOCKOIMYECKON raCTPOCTOMHUH W MYHKIIMOHHOW
KaTeTepHOW EIOHOCTOMHUH, pPEIIAIIINe KOCMETUYeCKHe MpoOsieMbl. bonbiioi Bkmax B METOAUKY
MMOCTAHOBKH  30HJOB-KAaTETEPOB BHECJIO Pa3BUTHE JHJIOCKOIMMYECKOM TEXHUKH, TO3BOJISIONICH
0e300JIC3HEHHO W aTpPaBMATHYHO OCYIISCTBJIATh 3TH MAHUMYIANWW. BaXHBIM 3TamoM pa3BUTHSI
TEXHOJIOTHU CTaj0 BHEJAPEHHE HACOCOB-MH(Y3aTOPOB, OOECMEYMBAIOIINX HEMPEPHIBHOE PABHOMEPHOE
BBeZIcHHE pacTBOpoB. [logaua cMecn MOXKET OCYIIECTBIATHCS KPYrIOCYTOYHO, 0€3 HapyIIeHUsT HOYHOTO
OoT/AbIXa. B OONBIIMHCTBE CiydaeB STO TO3BOJSET TakXke W30€kKaTh OCIOXHEHUW B BHUJC OUTYIICHUS
MOJIHOTHI B JKEIYyJAKE, TOIIHOTH, PBOTHI M TIOHOCOB, HEPEJKHX IPH TOPIMOHHOM BBEJICHUU
cOaTlaHCUPOBAHHBIX CMECEH.

IMNAPEHTEPAJIBHOE IIMTAHUE

OcHoBHbBIE IOHATHS

[Ton mapeHTEpaTbHBIM MMTAHUEM MIOHUMAIOT 0CO0YI0 (hOPMY BHYTPUBEHHOTO JIEYEOHOTO MUTAHMS,
00€ecCIeunBaroIero KOPPEKIHMI0 HAPYIIEHHOTro MeTaboim3Ma (MpU  pasIWYHBIX IMAaTOJOTHYECKUX
COCTOSIHUSIX) C TOMOIIBIO CHEIUATbHBIX HH(Y3UOHHBIX PaCTBOPOB, CIIOCOOHBIX aKTUBHO BKIIIOYATHCS B
0OMEHHBIE TTPOIIECCH OpraHU3Ma, KOTOPBIE BBOJATCS, MUHYS YKETyI0YHO-KHUIIICYHBIN TPAKT

B mpakTtuke 11000T0 Bpaua KMEIOT MECTO CJIydad, KOTAa MO TEM WJIM MHBIM IMPHYUHAM Y O0JIbHBIX
BO3HHUKAET CYNIECTBCHHBIH JACPUIIMT NUTATEIBHBIX BEIIECTB. BakHeWmied NpUYMHONW BO3HHKAIOIIETO
neduInuTa SBISICTCS HEBO3MOXKHOCTh HCIIOJIB30BaHUS HOPMAJIBHOTO MEPOPAIIBHOTO CIOco0a MHUTAHHUS B
ciydasix, Korja OoyibHOM: 1) He B COCTOSHMM IPOIJaThIBaTh IMHINY, 2) HE MEPEHOCHT €€ WiId 3) He
crocoOeH IMepeBapuBaTh MUIIY, TOCTYHAONIYIO SHTEPATbHBIM ITYTEM.

Ecnau umeeTcss BO3MOKHOCTh, MUTATEIIBHYIO MOJICPKKY HEOOXOUMO OCYIIECTBIISATH C MTOMOIIIBIO
30HJa, TOTOMY 4YTO TIOCTYIUIEHHE MUTATENbHBIX BEIIECTB HEMOCPEICTBEHHO B KPOBOTOK, MHHYS
SHTEPATbHBIN MyTh, MPUHIUIHNAILHO HE(PU3UOIOTHYHO Ui OpraHu3Ma, TaK Kak MPU 3TOM OHH OOXOJSAT
BCE 3allUTHHIE MEXaHU3Mbl OPraHoB, KOTOPBIC OCYIIECTBISIOT (YHKUIUU (QUIBTPOB (3KEITyIOYHO-
KHILIEYHBIN TPaKT, Me4eHb) U TpanchopmaropoB. OnHaKO TeM OOJIBHBIM, KOTOpPbIE HE MOTYT IPUHUMATH
MUy OOBIYHBIM CHOCOOOM, HE MOTYT 3(Q¢EeKTUBHO abCOpOMpOBATh MUTATENbHBIE BEIIECTBA WM HX
COCTOSHUE YXYAILIAETCS NpU KOPMIIGHHHM dYepe3 pOT, MOKAa3aHO YAaCTUYHOE WM TOJHOE MUTaHUE
MapeHTepabHBIM MyTeM JI0 TeX MOp, MOKa OHM He OYyAYyT B COCTOSHUU MPUHUMATH MUIIY Yepe3 POT H
yCBauBaTh €e.

[lapenteparibHOE THTAaHHE JakKe€ MNPHU TIIATETBHOM KOHTPOJE HE HCKIIOYaeT BO3MOKHOCTH
BO3HHMKHOBEHHUSA OCNOKHEHUH. [103TOMY ero 1mo BO3MOXKHOCTH OBICTPEE OTMEHSIIOT.

Buabl napeHTepaabHOr0 NUTAHUSA

[To 06beMy napeHTepanTbHOE MUTAHUE MTOAPA3IEISIIOT Ha MOJTHOE U YACTHYHOE.

IlosiHOe mapeHTepaibHOE MUTAHUE



[lonnoe mnapentepanbHoe nutanue (IIIIII) 3akmrouaercsi BO BHYTPUBEHHOM BBEIEHUU BCEX
KOMIIOHEHTOB IHUTaHUs (a30Ta, BOJbl, 3JIEKTPOJIMTOB, BUTAMUHOB) B KOJMYECTBAX M COOTHOLIEHUSX,
HanboJiee OJIM3KO COOTBETCTBYIOMIMX MOTPEOHOCTSAM OpraHM3Ma B JaHHBIM MOMEHT. Takoe muTaHue, Kak
MIPABUIIO, HY’KHO IIPH IOJIHOM M JUIMTEIbHOM I'OJIOJAHUH.

Hens I — xoppekuus HapylIEeHUI BCeX BUJIOB OOMEHa.

Iloxa3aHusi A1 MOJTHOTO NAPEHTEPATBLHOI0 MUTAHUS

Kak yxe rosopunocs Bbie, [II1I1 noka3ano GoJbHBIM, KOTOPbIE HE MOTYT, HE JOJIKHBI UM HE
XOTAT MUTATHCS SHTEPAIBHBIM ITyTeM. K HUM OTHOCSTCS ciieayronue KaTeropuy MalueHToB:

1. BonbHble, HE cIOCOOHBIE HOPMAJIbHO MPUHUMATh WM ycBauBaTh nuily. [Ipu nuarsocruke
HEJOCTaTOYHOCTH MMTAHHUS  YYUTHIBAETCS  HajguMuMe y OOJIBHOTO  MBIIIEYHOTO  HCTOLICHMS,
THIOAIEOYMHHEMUH, 0€30€TKOBBIX OTEKOB, YMEHBIICHHE TOJIIUHBI KOXKHOW CKIAIKH M CYIIECTBEHHOE
CHW)KEHHE Macchl Tena. Ho M301MpOBaHHOE CHMKEHHE MAacChl Tejla HE CIEAYeT paccMaTpuBaTh Kak
MPU3HAK HEJOCTATOYHOCTU IMUTAHMS, MOCKOJBbKY HaJIMYUE€ OTE€Ka WU HPEIbIIYLIEro OKUPEHUS MOXKET
CKPBIBATh (DAKTHUUECKH MMEIOIIYIOCS CTETIEHb MCTOIEHNUS 3a11acoOB 3HJOTEHHOTO a30Ta.

2. BonbHbIE C HCXOHO YIOBIETBOPUTENBHBIM COCTOSTHUEM MUTAHUsS, KOTOPbIE BPEMEHHO (110
TEM WIM MHBIM NpPUYMHAM) HE MOTYT NPUHMMATh HUILY U JUISL TOTO, YTOOBI M30€XaTh YPEe3MEPHOIO
ucromieHusi, TpeOyroT mposenenust [IIIII. 3To 0cOOEHHO BaXXHO TPH MATOJOTUYECKUX COCTOSIHHSX,
COMPOBOKIAIOIINUXCSI TOBBIILIEHHBIM KaTa0OJM3MOM M HCTOLIEHHWEM TKaHeW (MocieonepanuoHHbIE,
MOCTTPaBMaTHYECKHE, CENTUYECKHE OOJIbHBIE).

3. bonbHble, cTpanatomme Oosie3Hbl0 KpoHa, KHIIEYHBIMM CBUIIAMHU W IaHKPEATHTOM.
OObIYHOE MHTaHWE y TaKUX OOJBHBIX OOOCTPSET CUMMTOMBI OOJIE3HHM M YXYyAIIaeT 00IIee COCTOSHUE
6osbHBIX. [lepeBon ke ux Ha [IIII1 yckopsieT 3aXuBIeHUE CBUIIECH, YMEHBIIAET 00BEM BOCTATUTEIILHBIX
MHQUIBTPATOB.

4, BonbHbIE € 3aTAHYBHIEHCS KOMOUM, KOT/Ia HEBO3MOXHO OCYIIECTBUTH KOPMJICHHE YeEpe3
30H] (B TOM YHMCJIE TIOCIIC OTIepaIliii Ha TOJIOBHOM MO3Te).

5. BonbHbIe ¢ BBIpaXEHHBIM THIEPMETA00IM3MOM WM 3HAYUTEIbHBIMU IMOTEpSIMU Oelka,
HampuMmep y OOJIbHBIX C TpaBMaMU, 0XKOraMu (Jake B cllydae, KOrJa BO3MOXHO OCYILECTBJISATh 00bIYHOE
MUTAHHKE).

6. Jlis ocylecTBiACHHUsS] MUTATENbHON MOAJEPKKH OOJBHBIX, MOJYYaIOIIUX TEParnuio o

IMOoBOAY 3JIOKaAYCCTBCHHBIX onyxoneﬁ, 0COOEHHO Korga HEIOCTAaTOYHOCTh IIMTaHHUA O6YCJ'IOBJ'IGHa
CHMKCHHUEM HOTpC6J’ICHI/I${ Y. Yacro MMOCICACTBUAMU XUMHUOTEPAIINU W JIYYCBOI'O JICYHCHUA SABJIICTCA
AHOPCKCHA MW BOCIIAJICHHUC CIIM3UCTBIX 000JI04Y€EK KECITYAOUYHO-KUIICYHOr0 TpaKTa, 4YTO OI'PaHUYMBACT
BO3MOXHOCTH SHTCPAJIbHOI'O ITUTAHHA.

7. Bo3moxxno mpoeaenue  IIIIII  ucTomeHHbIM  OOJIBHBIM  TEeped  MPEACTOSIIINM
XUPYPrUUECKUM JICUCHUEM.
8. bonbubie ¢ ncuxudeckoit aHopekcuer. [T y Takux GOJIBHBIX HEOOXOIHWMO, MOCKOJBKY

TEOPETUYECKU OIpaBJAaHHOE 30HJIOBOE MUTAHUE IMOJ HAPKO30M TaWT B ceOe OMAcHOCTH, CBSI3aHHBIC HE
TOJIBKO C OCJIOHEHHUSIMH HapK03a, HO U C BO3MOXXHOCTHIO BOBHUKHOBEHHS JIETOYHBIX OCJIOXKHEHHUH U3-32a
MOTa/IaHUs TTUILK WK KEITYI0OYHOTO COAEPKUMOTO B JIbIXaTeNbHbIC MTYTH.

YacTu4yHOe NapeHTepajibHOE NUTAHHE

YacTuyHOE mMapeHTepalbHOE MUTAHUE Yalle BCEro SBISETCS AOMOJHEHHUEM K SHTEPaTbHOMY
(ecTecTBEHHOMY WJIM 30HOBOMY), €CJIM C MOMOIIBIO TIOCIEAHET0 He 00eCeYrBaeTCsl OTHOTO MOKPBITHS
neuIMTa MUTATENbHBIX BEIIECTB, BO3HUKAIOIIETO B CHJIy TaKUX MPUYHH, KaK: 1) 3HAUUTEIBHBIA POCT
SHEPro3arpar; 2) HU3KOKAJOpUiiHas AueTa; 3) HEMOJIHOIIEHHOES YCBOCHUE MHIIU | T..I.

IMoxka3anusi 11 YACTHYHOTO MAPEHTEPAILHOI0 MUTAHUS

YacTnyHOE mapeHTepaibHOE MUTAaHHWE MOKAa3aHO B TEX ClydasiX, KOT/a SHTEPaJbHOE NMUTAHUE HE
naeT A0mKHOro 3ddekra u3-3a HApYIICHUS MOTOPUKHM KHUIIEYHHKA WM HEJOCTaTOYHOTO YCBOCHHS
MUTATENbHBIX BEIIECTB B MUIIEBAPUTEILHOM TPAKTe, a TaKXkKe, €CId YPOBEHb KaTaDOMWU3Ma MpPEBHIIIAET
SHEPreTHYECKUEe BOZMOKHOCTH OOBIYHOTO TUTAHHUSL.



[lepeuenp 3a0oneBaHmid, IPU KOTOPHIX MOKA3aHO MMPOBEJICHNUE YACTHYHOTO MAPEHTEPATBHOTO
MUTAHUS:

. S3BEHHAs OOJIE3HD XKelyaKa U si3BeHHas 00JIe3Hb IBEHAAATUIIEPCTHOM KHIIIKH;

. MATOJIOTHS OPTraHOB TeNAaTOOMIMAPHONW CHUCTEMBI C (DYHKIIMOHAIBHOW HEZOCTATOYHOCTHIO
NICYCHH;

. pa3nuyHble POPMBI KOJIHUTA;

. OCTpBI€ KHIIEUHbIe HH(DEKINH (TU3EHTEPHs, OPIOMIHOM TH();

. BBIP)KCHHBIN KaTa0O0JIM3M B paHHEM IIEPHO/IE MOCIe OOIBIINX BHEOPIOMUHHBIX OTICPAIIHIA;

. O’KOTH;

. THOMHO-CENITUYECKUE OCIIOKHEHHS TPABM;

. CETICHC;

. THIIEPTEPMHS;

. XPOHUYECKHUE BOCTIAIUTEIBHBIC MPOIIECCHI (a0CIECCHI JIETKOTO, OCTEOMUEITUTHI U . );

. OHKOJIOTHYECKHE 3a00JIeBaHMS;

. BBIPa)KEHHBIE DHJI0- H 9K30TOKCHUKO3HI,

. TSDKETIbIe 3a00JIeBaHUS CHCTEMBI KPOBH;

. ocTpasi U XpOHHUYECKAsl TOUYE€YHAsT HEIOCTATOYHOCTb.

YcioBus 3p(peKTUBHOCTH NPOBEAEHUS NAPEHTEPATBLHOI0 MUTAHUS

Jig  oGecrieueHuss A(PQPEKTUBHOCTH MAPEHTEPATbHOIO MUTAHUS HEOOXOAMMO BBINOIHATH
CJIEIYIOLIUE YCIOBUSA:

1. Havany npoBeneHus: nmapeHTepaibHOr0 MUTAHUS JIOJDKHBI MPEIIIECTBOBATh MaKCUMAJIBHO
nonHas koppekmuss OLIK, BOb, kucnotHo-ocHoBHOTO coctosiHus. JlomkHa OBITH yCTpaHEHA THITOKCHS,
MIOTOMY YTO TMOJHO€ YCBOEHHE KOMIIOHEHTOB MapeHTEPaJbHOTO0 MHTAHUS MPOUCXOTUT B a’pOOHBIX
ycnoBusx. [loaromy B mepBble yachl mocie OOJIBIIMX TPaBMAaTHYECKHX OIEpaluid, 05KOroB, B paHHEM
MIOCTPEAaHUMALMOHHOM II€pUOJE, NPH TEPMUHAIBHBIX COCTOSHUAX M KIMHMYECKUX IPOSIBICHUSIX
BBIPAKEHHOW LIEHTpaIN3alui KPOBOOOpAaIlleH!s MOKHO HCIIOJIb30BaTh TOJIBKO PACTBOPHI TJTFOKO3bI.

2. CKOpOCTh BBEJCHHS TPENapaToB JO/DKHA COOTBETCTBOBATH CKOPOCTH MX ONTHUMAJILHOTO
YCBOCHHS.
3. [ITIIT nanbonee memecooOpa3HO MPOBOJUTH B OTACICHUM PEaHUMAIIMM U WHTCHCUBHOM

Teparnuu, re MOKHO OCYIIECTBISATH KaK KPyrjoCyTOUHOE TMHAMUYecKoe HaboieH e 3a O0IbHBIM, TaK 1
COOTBETCTBYIOIIUNA KOHTPOJIb 32 3()(HEKTUBHOCTHIO MEPOTIPUSITHIA.

4. B pacuere cyTo4yHON KaJOpUIHOCTH MapeHTEpabHOTO MUTAHHS BKIIAJ Oelika He JOJIKEeH
YUUTBHIBATHCS, OO B MPOTHUBHOM CIy4ae HEJOCTATOK SHEPTUU MPUBEIET K CKUTAHUIO aMUHOKHCIOT U
MIPOLIECCHI CHHTE3a He OyIyT peann30BaHbl B MOJHOM 00BEME.

5. [TapentepasibHOE MUTaHHUE TOJKHO OBITH AJEKBATHBIM, NEPUIIMTHO-3aMECTUTEIbHBIM, YTO
TpeOyeT COOTBETCTBYIOIINX UCCIIEIOBAaHUH Mepe]] HauajJoM U MOCTOSIHHO BO BPEeMsl JICUCHHUS.

IIyTu BBe/ieHUSs] NAPEHTEPAIHLHOI0 MUTAHUS

Karerepuszanusi ueHTpaJbHbIX BeH. DTOT IMyTh BBEACHUS MO3BOJISET BIUBATH JKUJIKOCTH JHOOOH
OCMOJISUTBHOCTH U CBOJUT K MHHUMYMY HEOOXOAMMOCTh B TMOBTOPHBIX BeHemyHKUHUAX. OJHAKO eciu
KareTep OyJIeT BBEACH HEMPABWJIBHO M 32 HUM HE OYAET OCYIIECTBIATHCA JOJKHOTO yXOJa, CYIIECTBYET
PHUCK pa3BUTHS CENTUYECKUX OCIOKHEHUM u/miu TpomM603a. OCHOBHBIE MPUHIIUIBI BBEACHUS KaTeTepa U
yX0/1a 32 HUM:

1. Karerepsl crnemyer BBOAWUTH U OCYHIECTBIATH YXOJ 3a HUMHU C COOJIOACHHEM MpaBUI
acenTuku. Heo0XxoAMMO MOJIb30BaThCS JTUIIEBON MACKOW M CTEPHIILHBIMU MTePYaTKAMHU.
2. [lepen HayaJioM TITIIT TUNIEPTOHUYECKUMU JKUAKOCTSIMU c MIOMOIIBIO

PEHTI€HOJIOTUYECKOTO HCCIEAOBaHUS CeAyeT YOEOUThCS B TOM, YTO KaTeTep HaXOJHUTCS B BEpXHEH
nonoii BeHe. Ecnmm Bepxymika kaTerepa OyAeT HaXOJUTHCS B KAaKOH-THMOO HMHOW LEHTPaJbHOW BEHE
(manpumep, B V. jugularis interna), Moxer pa3BUTbCS TPOMOO3.

3. Katerepsl cnemyer BBOAMTH dYepe3 NPOKOJN OOJBIIONW LEHTPaJbHOW BEHBI, a He
nepudepuyecKou.



4, KaTeTep HCJIb3s HUCIIOJIB30BAaTh JJIA B3ATHA Hp06 KPOBU UJIK IOJid USMCPCHUA HCHTPAILHOI'O
BCHO3HOI'O JaBJICHHA.

o. MecTo MyHKIMM KOKHU CIENYET PEryasipHO 0OpaldaThiBaTh JETEPreHTOM, paCTBOPOM oa U
3aKpbIBaTh MOBA3KOM.
6. Kareteppl, H3roTOBIEHHBIE W3 CHJIMKOHOBOW pE3WHBI, NPONHUTAHHOW Oapuem, He

TPaBMHUPYIOT BEHBI, B PE3yIbTaT€ YEro YMEHBIIAETCS BEPOSITHOCTh O0O0Opa30BaHMUS BOKPYr HHX
¢ubpuHOBOTO TPOMOA.

BauBanue B nepudepuyeckue BeHbl. DTOT IyTh BBeIEHUs Oosiee Oe30maceH, Tak KakK MpU €ro
HCII0JIb30BAHUM MEHEE BEPOSITHO pa3BUTUE BO3AYIIHOW 3MOOJMM, cencuca Win TpombOo3a. OpHako
BJIMBAE€MbIE€ KMJIKOCTH JOJDKHBI OBITh W30TOHMYHBIMM WIH JIMIIb CJIa00 TUIEPTOHMYECKUMH. YTOOBI
o0OecreynTh BBHIMOJIHEHUE ATUX YCJIOBHH, B KAayecTBE HMCTOYHHMKA HEOEIKOBOH HSHEPrHH CIIEAyeT
HCI0JIb30BATh TJIABHBIM 00pa30M JIMIIH/IBL.

MeToauka M TEXHMKA MOJHOI0 NAPEHTEPAJIbHOI0 MU TAHUSA

[Tposenenue I[Nl siBnsieTcss cephe3HBIM M CIIOXKHBIM JICUEOHBIM MEPONPUATHEM H TpeOyeT
coOroieHNS psiZia YCIOBHM.

Jlevamuii Bpau J10JI’KEH YETKO YCTaHOBUTH MokazaHus K nposenenuto [I1I1 u 3a¢pukcupoBath 310
B UCTOpUU OOJIE3HU WM CHEIUAIBHOMN KapTe.

Onpenensst nokazanus 1 ycnosus uist npoeaenus [I1I1, cnexyer yunTeiBaTh XapakTep OCHOBHOM
U COIYTCTBYIOIIEH MaTOJIOTUH, BBIACISSA BEAYIINI CUHAPOM, TPEOYIONINI TepBOOUYEPETHON KOPPEKIIUH.

[IpeaBapuTebHO HEOOXOUMO MTPOU3BECTH PACUET CYTOYHBIX MOTPEOHOCTEH MAIMEeHTa B SHEPTHUH,
a30Te, KUIKOCTH, JIEKTPOJIIMUTAX U BUTAMHUHAX.

ba3oBbIli OPUEHTUPOBOYHBIN pAacyET CYTOUYHOM MOTPEOHOCTH MOXKET OBbITh MPOU3BEICH IO
cnenuanbHbIM Tabmunam. B mponecce mposeaenus [T ocymecTBisieTcss HeoOXoauMasi KOpPEKTUPOBKA
Ha OCHOBaHUH JIAaHHBIX, MOJIYyYaeMbIX IPU KOHTPOJIBbHBIX UCCIETOBAHUSIX.

CocraBnsiercd  cyTouHass  MHQY3MOHHas  IporpaMMa, TIA€  YKa3blBAalOTCS  METOX W
MIOCJIEI0BATEIbHOCTh BBEJICHUS TPENapaToB, CKOPOCTh UX BBEJECHUS M 00BEMBI PaCTBOPOB JUId UH(Y3UH,
HEOOXO/JMMBbIE MEAMKAMEHTO3HbIE JIOTOJIHEHHs, BpPEMsI M XapaKTep KOHTPOJBHBIX J1abOpaTOPHBIX
UCCIIEIOBAaHUH U ONPEICICHUs NOKa3aTeNIed FeMOAMHAMHUKHY, JABIXaHUsA, TEMIIEPATYpBI U IP.

Cyrounass wHby3uOHHas mporpamMmma odopmisieTcss MO0 3aMuchl0 B MUCTOPUU OOJIC3HH, JINOO
3aII0JJHEHUEM CIELUAIBHON KapThl MAPEHTEPAIbHOTO MUTAHUS.

3areM MoAOUpParOTCsl COOTBETCTBYIOILIME IIPENaparhl ¢ y4eTOM HX COCTaBa M CBOICTB, a Takke
3aja4 MHPY3MOHHOH Tepanuu.

TexHnuueckne OCOOEHHOCTH OOecleYeHUsi MapeHTepalbHOrO MUTaHUA NPAKTUYECKU  HE
OTJIIMYAIOTCS OT 0COOEHHOCTEH 00IIMX METO0B UH(Y3MOHHON Tepanuu.

ITpu nposenenuu I1II1 Bo3HMKaET HEOOXOJUMOCTh B OJJHOBPEMEHHOM U PaBHOMEPHOM BBEJICHUU
0O0JIBIIIOr0 KOJMYECTBA PA3HOPOIHBIX IO CBOWCTBAM MHIPEIUEHTOB (YIJI€BOJbI, OEIKH, )KUPBI U T.[.), YTO
CO3/1aeT ONpEJeNCHHbIE TEeXHUYeCKue 3aTpyaHeHus. [Ipsmoe cmemuBaHME pPAacTBOPOB BO (ulakOHaX
HEJIONMYCTUMO, MO0 MpU HX pa3repMeTU3allMd HapyllaeTcs CTepWIbHOCTh IpenapartoB. llostomy
CMEIIMBAaHUE IPOM3BOJIUTCS HEMOCPEACTBEHHO B HHQY3MOHHOH CHUCTEME IIyTeM MCIIOJIb30BaHUS
CHELUANbHBIX TPONHMKOB, BMOHTUPOBAHHBIX BBIIIE HMHBEKIMOHHON WIJbI (Karerepa). MOXHO Takke
00BbeIMHUTD JBE (MM OoJjiee) oaHOpazoBble cucTeMbl. [Ipu Hanmuuuu nepdy3noOHHBIX HACOCOB-/103aTOPOB
UX YCTaHaBJIMBAIOT HIKE MECTa OObEJUHEHUS CHCTEM.

Crnenyer mNOOUEpKHYTb, 4YTO TakOW MeToJ MH(Y3UH MPEANOYTUTEIbHEE pa3/ieibHOro,
IIOOYEPETHOTO BBEJIECHUS MPENApaToB, MOCKOJIBbKY MO3BOJIAET YMEHBIINTh OTPULATENIBHBIE MOCIEACTBUS
TaKoll ke MoouyepeaHON NepecTporKM MeTaboInM3Ma Ha KaXIbl W3 BBOJUMBIX HMHIPEJUEHTOB. OTO
KacaeTcs MPaKTUYEeCKH BCEX MHOTOKOMIIOHEHTHBIX cMeced M OoJbiiux mo obovemy MHpy3uu. B Takux
cllyyasiX PEKOMEHIyeTcs CMEIIMBAaTh BCE HEB3aMMOJCHCTBYIOLIME (COBMECTHMBIE) MpenapaTsl s
MH(QY3MOHHON Tepanuu, OCOOEHHO MNpH MPOBEACHUHM MNapeHTepaJbHOTrO NHUTaHus. BiuBaemble cMmecu
ClleyeT TPHUTrOTaBIMBaTh C OOJBIION TIIATENBHOCTBIO, 3TO MOTYT JejaTh TOJIBKO CHELHAIbHO
MOJITOTOBJICHHBIE (DapMalleBTHI.



KoMnoHeHTBI NapeHTepaIbHOI0 NUTAHUSA
Benymumu npenaparamMu napeHTEpaabHOTO IUTaHUS SBJIFOTCS:

1) AMHMHOKHCIIOTHBIC PAaCTBOPBI, FHIPOJIU3AThI OelKa,;
2) pacTBOPHI YTIIEBOJIOB;

3) ’KHPOBBIC SMYJIbCUH;

4) PacTBOPHI 3IEKTPOIUTOB;

5) BUTAMUHBI.

Jlisi Ka4eCcTBEHHOTO YCBOCHHUSI BEIIECTB, BBEIACHHBIX IMaPEHTEPAIbHO, K OCHOBHOW CXeMme
MapeHTEPAITBHOTO MUTAHUS TIOJKITIOYAI0T aHA0OIMYECKHE CTEPOUIHBIE TOPMOHBI.

Beisiku, GexoBble nNpenapaTbl H AMUHOKHCJIOTHBIE CMECH

HopmanbHo GyHKIIMOHUPYIOMIMKA OPraHU3M CTPEMUTCS MOJIEPKUBATH OCIKOBOE PABHOBECHE, T.C.
NPUXOJ] M pacxo] OeNKoB MmouTH coBnanaroT. [locrymiuenne OEIKOB B OpPraHU3M H3BHE IMPOUCXOIUT
UCKITIOUUTENBHO ¢ mumed. [losromy, eciim MMeeT MeCTO HEIOCTAaTOYHOE IOTpeOieHne OeNKOBBIX
MIPOYKTOB, a TaK)Ke MpH OOJILIIOM pacxoje OeKOB HEN30€KHO Pa3BHBAETCS] OTPHUIIATEIBHBIA a30THCTHIH
Oanmanc. BO3MOXHBIMH TPHYMHAMH TOBBIIIEHHOTO PACXOJO0BaHUS OEJIKOB SIBISIIOTCS TMOTEPH KPOBH,
MUIIEBAPUTEIBHBIX COKOB, OOWJIBbHAS JKCCYNAIMs TPU OKOTaX, HArHOWTEIBHBIE MPOIECCHl (a0CieccHl,
OpOHXODKTa3bl M T.1.), quapes u 1ap. Kpome motepu OENKOB C KHIKOCTSIMU OpraHW3Ma €CTh €IIe OJfH
myTh, BeAymMH K JeduuuTy OENKOB — YCWIEHHE KaTabOJIMYecKUX TMpoIeccoB (TUIEpTepMHus,
WHTOKCHKAIUS,, CTPECCOBBIE M TIOCTCTPECCOBBIE — IMOCIEONEPANMOHHBIE W TOCTTPaBMaTHYECKHE —
cocrosiHusi). [loTepu OENKOB MOTYT AOCTUTaTh MPH 3TOM 3HAYUTENbHBIX Iudp: A0 10-18 r 3a cyTku.
BozHukHOBEeHHE OENKOBOTO NedHIMTa MPENCTABIsSeT COO0ON BEChMa HEXKENATENLHOE SBICHUE, OATOMY
HE00XO/IMMO CBECTH K MHHHUMYMY BO3MOJKHOCTh €0 Pa3BUTHUSI, a €CIIM 3TOTO MPEAOTBPATUTh HE YAaJIoCh,
TO MMPUHUMAIOT MEPHI K BOCCTAHOBJICHUIO HOPMAJIBHOTO a30THCTOTO OajaHca.

A30THCTBIII KOMIIOHEHT B pAalMOHE MapeHTEPATbHOTO IHTAaHUS MOXXET OBITh TpPEACTaBJICH
rUposiM3aTaMu Oeslka MU aMUHOKHUCIOTHBIMU CMECSIMH, MOJIydaeMbIMHM MyTeM cuHTe3a. Kak roBopusioch
paHee, MCIOJIb30BaHUE JJISl MAPEHTEPAIbHOTO MUTAHUS IMPErnapaToB HEpaCUIEIUIEHHOro Oenka (IIa3Mbl,
npoTenHa, ajbOymMuHa) Manod(pPEeKTHBHO B CHJIY CIHMIIKOM OOJBIIOr0 TEpHOJa TOJIypacraia
9K30reHHOoro Oenka. bosee ompaBgaHoO HMCHOJIb30BaHME aMHUHOKHCIOTHBIX CMeceH, M3 KOTOPBIX 3aTeM
CUHTE3UPYIOTCS CTIeIM(PUISCKUE OPTaHHBIC OCIIKH.

AMUHOKHUCIIOTHBIE CMECH JJIsl TMapeHTepalbHOrO0 MUTAaHUS MJOJDKHBI OTBEYATh CJEIYIOIINM
TpeOOBAHUSM:

1) conepkaTh aJeKBaTHOE M COATAHCHPOBAHHOE KOJHUYECTBO 3aMEHMMBIX U HE3aMEHHMBIX
aAMUHOKHCIIOT;

2) ObITh OWOJIOTHYECKH aJCKBATHBIMH, T.€. YTOOBI OpraHM3M MOTr TpPaHC(HOPMHUPOBATH
AMUHOKHCIIOTHI B COOCTBEHHBIE OEIIKH;

3) He BBI3bIBATH MOOOYHBIX PEAKIIM MTOCIIE MX MOCTYIUICHHSI B COCYAUCTOE PYCIIO.

W3 pacTBOpPOB CHHTETHYECKHX aMUHOKHCIOT HaumOOJblllee PACHPOCTPAHEHUE MOJYYUIH TaKUe
npemnapatsl, kak MopuamuH C-2, mopunpoH (Snonwus), amsBesun (OPI), Bamun, dpeamun (IlBerws),
nomuamul (Poccus), amunocrepun (Haemopharm), azonyrpun (®panius). 9T pacTBOPHI OKa3bIBAIOT
BBIPKEHHOE TOJIOKUTENIBHOE BIUsSHUE HAa OEIKOBBIA 0OMeH, obecrieunBasi CUHTE3 OEJIKOB U3 BBEJICHHBIX
aAMUHOKHCIIOT, TIOJIOKUTEIbHBINA a30TUCTHIN OanaHc, cTa0MIM3aIHio Macchl Tena 0osbHOTo. Kpome sToro
AMUHOKHCIIOTHBIE CMecH O00JaJaloT Je3WHTOKCHKAIMOHHBIM JEHCTBHEM 3a CYET  CHIDKEHUSA
KOHIIEHTpAllMd aMMHUakKa, KOTOPBIA CBS3BIBA€TCS C OOpa3oBaHMEM HETOKCHYHBIX METa0OJIUTOB —
TJIyTaMHUHA, MOYEBHHBI.

Iunponuzatel Oenka, HWCMOJb3yeMble MJIs MApEeHTEPaTbHOTO MUTAHUS, SBISAIOTCA PacTBOpaMU
AMUHOKHUCIIOT M TMPOCTEHIIMX TENTHIIOB, TMOJIY4aeMbIX TMpPH TUAPOIUTUYECKOM  PACHICTIICHHH
IeTePOreHHBIX OENKOB YXMBOTHOIO WJIM PACTUTEIBHOTO MPOMCXOXAeHUs. M3 mpemapaTtoB 3Toro psnaa
HauOoJbIllee PaCHpOCTpaHEHHWE B Halleld CTpaHE MOJYYWIIM PACTBOpP THAPOJM3MHA M €ro aHajor
amuHocon (IlIBerwmst). 'maponusarel OETKOB, MPOU3BOJUMBIE Y HAC B CTpaHE, 3HAYUTENHHO Xyke (IO
CPaBHEHHMIO C aMHUHOKHUCIOTHBIMU CMECSMH) YTHIM3HPYIOTCS OPraHU3MOM H3-3a HAUYHSI B HUX



BBICOKOMOJICKYJISIPHBIX (ppakuuii mentuaoB. HemocTarodHo mojHAsS MX OYHMCTKA OT MPUMECEH BBI3BIBACT
Ipy MX NPUMEHEHWH MOOOYHBIC peakiuu. B TO XK€ BpeMs CpPaBHUTEIBHO HU3Kas KOHIICHTpAIWs
a30THCTBIX KOMIOHEHTOB (0K0JI0 5%) 00YCIIOBIMBAaET BBEACHHE MOBBIIICHHOTO O00beMa JKUAKOCTH B
OpraHm3M, 4TO KpaifHe HeKeIaTelIbHO, 0COOCHHO Y OOJBHBIX B TSDKEJIOM COCTOSHUM.

IIpoTuBONOKAa3aHMUA K BBEEHHIO THIPOJIHU3ATOB 0€JIKA 1 AMUHOKHCJIOTHBIX CMeceii:

. HapylieHue QyHKIUK [IEYCHH U MMOYEK — NCYCHOYHAs U ITOYeYHAas HeJI0CTATOYHOCTb;
. nr00b1Ie (POPMBI JeTHAPATALINY;

. IIOKOBBIC COCTOSTHHS;

. COCTOSTHHSI, COTIPOBOK/IAIOIIMECS THITOKCEMUCH;

. OCTpbIC TeMOIMHAMUYECKUE HAPYIICHUS,

. TPOMOO3IMOOJINICCKIE OCIIOKHCHHUS,

. BBIpKEHHAs CepJICYHAasi HEJJOCTATOYHOCTb;

. COCTOSTHHS, TPH KOTOPBIX 3aTPYAHEHO JUTUTEIBHOE KallelIbHOE BIIMBAHUE.

7KupoBbie 3MyabCcHu

JKupoBble 5SMyIbCHHM TIpH TPOBEICHUU TAPEHTEPATHHOTO IMHTAHUS TOMYYWIA IITHPOKOE
pacmlpocTpaHeHHe B CHJIY TOTO, YTO OHH SBJISIOTCS BBICOKOKAJTOPHHHBIMH  SHEPTreTHYCCKHMHU
mpermapaTaMi, a 3TO JaeT BO3MOXKHOCTh OTPAHWYMBATHCS CPABHHUTEIHLHO HEOOJBIIMM IO 00BEMY
BBEJICHHUEM JKUJIKOCTH TIPY BOCIIOJIHCHUW 3HAYMTEIILHON YacTh JeuinTa SHEpruu opranusma. LIeHHOCTh
KUPOBBIX 3MYJIbCHU €IIe U B TOM, YTO OHM MUMEIOT B CBOEM COCTaBE HEOOXOJUMBIC YKUPHBIC KHCIOTHI
(TMHONIEBYIO, TMHOJICHOBYIO, apaxu1oHOBYI0). [1o pacueram Wretlind (1972), onTumanbHas 103a KUPOB B
KIIMHUYECKHUX YCIOBUAX cOCTaBisieT 1—2 r/Kr Macchl Teja 3a CyTKH.

BBenenne KHPOBBIX SMYJIbCHIA B HM30JMPOBAHHOM BHJE HEIENECO00pa3sHO W Jake HEMOJIE3HO,
MOTOMY YTO BeIeT K Keroamumosy. Jlms mpemynmpexaeHuss NoJ00HOTO OCTOXHEHHS HEoOXOIMMO
WCII0JIb30BATh JIUIIHIHO-TIIOKO3HBIN PacTBOP ¢ COOTHOIICHHEM YHUCIIA KAJIOPHH, MOJIydaeMBIX OT TOTO H
JIpyroro HCTOYHHKOB 3HEpruu, paBHbIM 1:1. Takoe coderaHwe BEMIECTB 1O KA4eCTBY HAIIOMHUHAET
HOPMAJIBHYIO JIUETY, a 3TO MPEAYNPEkKIACT Pa3BUTHE TUIICPUHCYINHEMHH, Tunepriukemun (Jeejeebhoy,
Baker,1987).

W3 wucnonp3yeMbIXx B Halleld cTpaHe HaAWOOJIbIIEEe PACIPOCTPAHCHHE WOJIYYHIN IpErapaThl
UHTpanunua U JTunoQyHauH. JIoOCTOMHCTBOM MHTpanumnuaa sBiserca To, yTto B 20% KOHLEHTpaluu OH
M30TOHWYEH TIa3Me U €r0 MOKHO BBOJMTH JaXKe B Mepu(epHueCKie BEHBI.

[IpoTuBOIIOKa3aHMsI K BBEICHHUIO )KHPOBBIX SMYJIbCHI B OCHOBHOM TaKHE XK€, KaK W JIJIsl BBEJCHUS
OCNKOBBIX pacTBOpoB. Hamo TMOMHHTE O HENElecooOpa3HOCTH BBEACHUS WX OOJBHBIM  C
THIIEPIIMITHIEMUCH U THa0CTUKAM.

PacTBopbI yriesoaos

VYTIeBobl UCTONB3YIOTCS Uil MapeHTEPATbHOTO MUTAHUS B CHJIY TOTO, YTO OHH SIBIISIOTCS
HanOoJiee TOCTYITHBIMA UCTOYHUKAMU SHEPTHH JUIsi OpraHu3ma 0oJbHOTO. X SHepreTuveckas IeHHOCTb
cocTaBisieT 4 KKai/I. YUUThIBas TO, YTO CyTOUHAs MOTPEOHOCTh B DHEPruu cocrapiseT okoiao 1 500-2
000 kkai, TO CTAHOBUTCS MOHSTHOW TNpoOJeMa M30JMPOBAHHOTO NPUMEHCHHUS YIJIICBOJOB IS €€
NMOKpbITUs. Eciu mepeBecTH pacueT Ha W30TOHHYECKHI PAacTBOP TIIFOKO3bI, TO Ui 3TOTO MOTpedyercs
nepenuth He MeHee 7—10 J1 JKUAKOCTH, YTO MOXXET IPHBECTH K TaKUM OCJIOKHEHUSM, Kak
THIIEPTUAPATALUS, OTEK JIETKHX, CEPACYHO-COCYAUCTHIC HAPYIICHHUS.

[Ipumenenune sxe OoJiee KOHIICHTPHPOBAHHBIX PACTBOPOB TIUIFOKO3bI YPEBATO OMACHOCTHIO
BO3HMKHOBEHHUS THIIEPOCMOJIIPHOCTH IUIa3Mbl, a TaKXKe pa3JpaXK€HHEM HHTUMBI BEH C Pa3BUTHEM
¢bnedutoB 1 TpoMOOQIEOUTOB.

Jlyis Toro 4TOOBI UCKIIOYUTH OCMOTHYECKUI NUYype3, Helb3sl JOMYCKaTh MPEBBIIMICHUS CKOPOCTH
BNnuBaHus TMoKo3el Oonee 0,4-0,5 r/kr/4. B mepeBoje Ha M30TOHUYECKHH pPACTBOpP TJIFOKO3BI 3TO
coctraBnsieT 4yth Oonee 500 mn gns GompHOro Maccoit 70 kr. UtoObl mpeaynpeauTh BO3MOKHBIE
OCIIO’KHEHUS, 00YCIIOBJICHHBIE HApYyIIEHHWEM TOJEPAaHTHOCTH K YrieBOJaM, HaI0 JO0aBJISATh K PacTBOPY
TIIIOKO3bI MHCYNUMH B cooTHomeHuu 1 EJl uncynunaa Ha 3—4 T cyXxoro BemiecTBa rioko3bl. Kpome



MOJIOKUTEIBHOTO BIMSHHS Ha YTHIIM3ALHUIO TIIOKO3bl MHCYJIMH UTPACT BAXKHYIO POJb B abcopOuuu
AMUHOKHCIIOT.

Cpeny MHOTOYHMCIIEHHBIX YIJIEBOJIOB, CYHIECTBYIOIIUX B IIPUPOJE, B MPAKTUKE MAPEHTEPAILHOIO
MUTAHUS TIPUMEHSIOT TIIOK03Y, QPYKTO3Y, COPOUTOJ, TIIUIEPOI, EKCTPaH, STHIOBBIN aJIKOTOIIb.

Boaa

[ToTpebHOCTH B BOJE MpH MApEHTEPAILHOM MHUTAHUH PACCUMTHIBACTCS HCXOJS M3 KOJHMYECTBA
OKCKpEIMH, HEYYBCTBUTEIBHBIX IOTEPb, TKaHEBOW ruaparanuu. KiMHHYECKH 3TO OlLIEHHMBaeTcs IO
CIIEAYIOIIUM KPHUTEPUSAM: KOJMYECTBY MOUYM M €€ OTHOCHUTEIbHOW IUIOTHOCTH; JIACTUYHOCTU KOXKH,
BJIQYKHOCTH $SI3bIKA; HAIMYUIO WK OTCYTCTBUIO JKaXK[bl; U3MEHEHUIO MACChl TeNa.

B HOopme Boanbie moTpeOHOCTH npeBbimaroT auype3 Ha 1 000 mu. Ilpm stom »HIOrEeHHOE
o0Opa3oBaHUe BOJIbI HE YYUTHIBACTCSI.

[loTepss ©€nKOB, SJIEKTPOJUTOB U TJIOKO3YpUs 3HAYUTENIBHO YBEJIWYMBAIOT IOTPEOHOCTH
opraHusMa B 3K30reHHOW Boje. HeoOxoauMo BecTH ydeT MOoTepb BOJbI C PBOTHBIMH MaccaMH, KajloM,
yepes KUILeYHble (PUCTYIBI U OTBOJIHBIE JPEHAKU.

[To nanueiM Elman (1947), pexkomenayercs BBoauth 30—40 M Bojel Ha 1 Kr macchl Tena s
B3POCJIBIX U JIeTell cTapiie ogHoro rojaa. Cuuraercs, 4To HU(PPOBOE KOJUUYECTBO BBOAUMBIX KHIOKATIOPUIL
JIOJI’KHO COOTBETCTBOBATh LIM(PPOBOMY 3HAUEHHIO 00BbEMa MEPENUTON KUIKOCTH (B MUILITMIIUTPAX).

DJIeKTPOJIMTHI

DNEKTPOIUTHI SABISAIOTCA HEOTHEMJIEMBIMU KOMIIOHEHTaMHU IOJHOTO MapeHTEPaIbHOrO MHUTAHUS.
Kanuit, marauii u Qochop HE0OXOIMMBI A ONTHUMAIBHOTO yIEpXKaHUS a30Ta B OpPraHu3Me M JUid
oOpa3oBaHHUs TKaHEHl; HaTpuUh W XJOp — IS HOJAEPKAHHUS OCMOJISIIBHOCTH U KHUCIOTHO-IIEIOYHOTO
paBHOBECHS: KaJbIUI — AJIsl MPEIOTBPALICHHS] IEMUHEpaIn3allui KOCTeH.

JUis  TOKpBITUS TOTPEOHOCTH OpraHu3Ma B AJEKTPOJIUTAX HCIHOJIB3YIOTCS — CIIEyIOIINe
MH(QY3UOHHBIE CpeAbl: H30TOHMYECKUH pacTBOp XJIopuia HaTpus, cOalaHCHPOBaHHBIE PACTBOPHI
AIIEKTPOJIUTOB (JIAKTOCOJI, allecoib, TPUCOIb U T.1.), pactBop 0,3% xiopuaa Kanus, pacTBOPhI XJIOPH]A,
TIIOKOHATA U JIaKTaTa KajlbliKs, JJAKTaTa U Cynb(arta MarHus.

[Ipu pacuerax oObema WH(]Y3MH PacCTBOPOB 3JIEKTPOJUTOB MOXKHO TIOJB30BAThCS TaOIHIEH
CPEIHECYTOYHOW TOTPEOHOCTH B MHUHEPAIbHBIX BemiecTBax W anekrpoiaurtax ([Toxporckwmii, 1965;
Wretlind, 1972):

Cyro4Hast MOTpeOHOCTD

DNeMeHT
BTpaMMax B MMOJIb/KI/CYT
Kamuit 2,55 0,7-0,9
Hatpwuit 4-6 1,0-1.4
Kansmomit 0,8-1 0,11
Maruuni 0,3-0,5 0,04
dochop 1,0-1,5 0,15
Xiop 5-7 1,3-1,9
Mapranenn  0,005-0,01 0,00006
Huuk 0.01-0.015 0,00003
Menb 0,002 0,000007
Won 0,0001-0,0002 0,0000015

dTtop 0,0005-0,0009 0,00007

Buramunbl
[IpoBeneHue mapeHTEPANBHONO MUTAHUS [PELYCMATPUBAET HCHOJIB30BAHUE BUTAMUHHBIX
KOMILJIEKCOB. KoTMuecTBO BUTAMUHOB, JOCTATOYHOE /TSl YIOBIETBOPEHUS CYyTOYHBIX IOTPEOHOCTEH,



cieayer n00aBiATh K OCHOBHOMY PacTBOPY ISl apeHTepalbHOro nutaHus. [IpuMeHeHne BUTAMHUHOB B
panroHe OMpaBIaHO MPH MOJHOM aMHHOKUCIOTHOM 00€CHEeueHHH, B TPOTHBHOM CIy4ae OHU IPOCTO HE
yCBaMBAIOTCS, & SKCKPETUPYIOTCA NMPEUMYILECTBEHHO ¢ Mo4oM. Hajno Takke NMOMHMTBH O TOM, YTO HE
ClIeyeT BBOJAUTH U30BITOYHBIX KOJIMYECTB KUPOPACTBOPUMBIX BUTAMUHOB (A, D), HOTOMY YTO IIpH 3TOM
CYIIECTBEHHO BO3PACTAET ONMACHOCTh Pa3BUTHS THIIEPKATBIIUEMHHN U IPYTUX TOKCHUECKUX 3P PEKTOB.

Cpenusisi cyTouyHas MOTPEeOHOCTb B BHUTAaMHHAX MpH MapeHTepanbHoM mnuranun (mo M.O.
Hecrepuny, 1992).

AckopbunoBas kuciora (ut. C) 100 mr

Perunon (But. A) 1 000mkr (3 300 ME)
Oproxkanbitudepot (But. D) 5 Mkt (200 ME)
Toxodepo (But. E) 10 mr

Tuamus (But. Bi) 3Mmr

Pubodnaun (But. B2) 3,6 mr

[Mupumoxcun (BuT. Be) 4 mr

Huanun 40 mr

[TanToTeHoBas kuciaora (BUT. Bs) 15mr

Kob6anamuu 5 MKT

donueBas KuciaoTa 400 MkT

BrimmyckaroTcsi oTAenbHO Tpemnaparbl BOJOPACTBOPUMBIX M KHPOPACTBOPHUMBIX BUTAaMHHOB. B
MOCJEHUE TONbI TMPOM3BOIAAT KOMOWHHMPOBAaHHBIE TMperapaThl, COJACpKAIINEe aMUHOKHCIOTHI,
MHHEpaJIbHBIE AJIEMEHTHI U TJIIOKO3Yy. B Hamell cTpaHe pacTBOpbl MUHEPAIbHBIX BEIIECTB U BUTAMUHOB
JUTSI TAPEHTEPATBLHOTO MTUTAHUS JI0 TIOCIIEIHETO BPEMEHN HE TTPOU3BOIMIIH.

CoBpeMEHHBI YpOBEHb HAYYHBIX MPEACTABICHUM W TEXHOJOTHM HCKYCCTBEHHOTO MHTaHUS
MO3BOJISIET pellaTh KIMHUYECKHE 3adaud, HenocTynHble emie 20-30 mer Hazaa. CTaau COBMECTHUMBIMU C
KU3HBIO M JIaK€ HOPMAJIBHBIM POCTOM OOIIMPHBIC PE3CKIUU KHIIEYHUKA, HECOCTOSATEIHHOCTH
JIMTECTUBHBIX aHACTOMO30B, Tspkeneimue nopoku paszputus KKT. Onpnako mnpexie, 4eM HOBEWIne
JOCTHDKCHHSI B 3TOW 00JIACTH CTaHyT B HaIllel CTpaHE MOBCEIHEBHOW (M MOBCEMECTHOM!) pearbHOCTHIO,
MPEACTOUT TPOJCNIATh €IIe JOCTaTOYHO OOJBIIOW IMyTh, TJABHBIM YCIOBHEM KOTOPOTO SIBIISETCS
rocJjeaoBaresibHas, pyHaaMmeHTaabHas U 00bEKTUBHAS 00pa3oBaTeIbHAs IPOrpaMma.
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