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NCKYCCTBEHHOE ITUTAHUE
Konnemnmu 1 BO3MOXKHOCTH

[Tpo6nema HCKYCCTBEHHOTO MUTAHUS B TEX CIIydasX, KOT/a MAalMeHT He MOXKET, He XO4eT WIH He
JOJIKEH €CTh, NO-TIPEKHEMY OCTAETCS B OT€YECTBEHHON MEIUIIMHE OJIHOM M3 NEPBOOYEPEIHBIX.
Bonpocsl kopMiieHHs1 OOJIBHBIX OCTAIOTCS Ha mepudeprr BHUMaHUS MHOTHX PEaHHMMAaTOJIOTOB,
XOTS W3/aHbl M IIMPOKO H3BECTHHI KallUTalbHble MOHOrpaduu mno Hyrpuuuosoruun (A.JL
Koctrouenxko, 3./1. Koctuna u A.A. Kypeiruna, A. Bpetniuaaa u A.B. Cymksina). 3HaKOMCTBO ¢
¢u3nosorueil He MemIaeT MoJYac Ha3Ha4yaTh aHAOOJIUYECKHE CTEPOMIBI B OTCYTCTBHE KAaKOM-
100 MUTATENBHOMN MOAJEPKKH, a CPe/ibl, MpeJHa3HAUEHHBIE /IS MJIACTUYECKON aCCUMMIALINY -
BBOJUTH B IIEPBBIE HECKOJIKO CYTOK IOCJE KPYIHBIX onepanuil. Bce 3Tu npotuBopeuns aenaror
aKTyaJlbHBIM HAlOMHMHAHHWE O HEKOTOPbIX NPUHLHUIAX U BO3MOXHOCTAX COBPEMEHHOTO
UCKYCCTBEHHOro nuTaHus. Kak M ecTecTBEHHOE, MCKYCCTBEHHOE MUTaHHWE AOJDKHO pellaTh
HECKOJIbKO OCHOBHBIX CONPSKEHHBIX 33/1a4: MOAJEpKaHUE BOJHO-MOHHOIO OajlaHca OpraHu3Ma
C y4eTOM IMOTEepPhb BOJbI M AJIEKTPOJIUTOB, DHEPreTUUYECKOE U IUIACTUYECKOE oOecreyeHue B
COOTBETCTBUU CO CBONCTBEHHBIM JaHHOMY JTally pa3BUTHS YPOBHIO MeTalboJu3Ma.
IMeHHO cOCTOSIHME MHUTAaHMSI BO MHOIOM OIpENEeNsieT CIOCOOHOCTh MalMeHTa IMEePEeHOCUTh
00JIe3HN U KPUTHUYECKHE COCTOSHUS (B CBSI3U C TpaBMOM, HMHQEKIHUeH, Xupypruyeckoi
omepanueil W T.I.) C MEHbIUUMH (YHKIMOHAJBHBIMUA MOTepAMH M Oojiee TOJHOM
peadbmHTaImei.

HccnenoBanusi OTEUECTBEHHBIX M 3apyO€KHBIX CHEIHMATMCTOB MO3BOJWIM BBIIABUHYTH TPHU
OCHOBHBIX MPUHIINIIA HCKYCCTBEHHOT'O MUTaHUS.
1) CBOEBpPEMEHHOCTb Hayajlla €ro IPOBEACHUS, MO3BOJISIIOMIAS HUCKIIOYUTH pa3BUTHE
TPYIHOOOpaTUMOM KaXeKCHH;
2) ONTUMAIbHOCTH CPOKOB OCYILIECTBJICHHMS HCKYCCTBEHHOIO IMHTaHHSA, KOTOpOe B HJeale
JOJIKHO MIPOBOJUTHCSA hi (o) MOJTHOM cTabunmn3anuu Tpouyeckoro cTartyca;
3) nommkHa COOMIOIAThCS alEeKBAaTHOCTh HCKYCCTBEHHOTO NUTAHMSI COCTOSIHUIO TallMeHTa.
KonnuecTBo M KauecTBO HE3aMEHHUMBIX U 3aMEHMMbBIX HYTPHUEHTOB JOJDKHO oOecreuuBaTh He
TOJBKO SHEpPreTHYecKkue, HO U IUIACTHYECKHE IMpoLecchl (ColepkaTh He3aMeHUMbIe
AMUHOKHCIIOTBI, HE3aMEHUMBIE KUPHBIE KUCIOTHI, JICKTPOIUTHI, MUKPOIJIEMEHTHI U BUTAMUHBI).
CyiiecTByeT JBa OCHOBHBIX BHAA WM CIOCO0a MCKYCCTBEHHOIO MUTAHHS - SHTEPaIbHBIN
(30HIOBBII) u napeHTepaIbHbII (BHYTPUBEHHBIN).
DHTEepanbHOe HCKYCCTBEHHOE MUTaHUe
HckyccTBeHHOE TUTaHHME 4Yepe3 30HA ObUIO Hamboliee MOMYISIPHO B TOT MEPHUOA, KOTIa
BO3MOXHOCTH MapeHTEPAIbHON HYTPUIIMOHHOM MOep KU ObLIN elle BecbMa orpaHudeHsl. Ha
npotsokeHuu nocneanux 10-15 et 3a pydeskoM oTpaboTaHbl MIPOTOKOJbI, CTAHIAPTHL U CXEMBI,
BO3POKIAIOIINE CTapblii, HO Ooyiee (HU3HOJIOTHUHBIM CIIOCOO HA OCHOBE HOBBIX MPHUHIMIIOB U
TEXHOJIOTHYECKHX BO3MOXHOCTed. [luraHme dyepe3 30HA MO-TIPEKHEMY IOKAa3aHO, €CIU
OpajJbHBIA TpPHEM TMHUIIM HEBO3MOXEH, HANpuMep, MPH YETIOCTHO-JTHUIIEBBIX OIepalusix,
MOBPEXJICHHUSX MUILEBO/a, HAPYIIEHUH CO3HAHMsI, OTKa3e OT MUIIH. TOYHBIX (popMann30BaHHBIX
IPaHULl IIEpexo/ia OT MAPEHTEPAIbHOIO K 3HTEPAIBbHOMY INUTAHUIO HE CYLIECTBYET; PEILICHUE
BCerjla HaXOJUTCSd B KOMIETEHLMH Jiedallero Bpaya. st Toro 4roObl paHblle MEeperTH K
SHTEPAIbHOMY  NHMTAHHUIO,  HCIOJIB3YETCSl ~ YCWJIEHHOE  IApEHTEpalbHOE  MHUTAHUE,
CIOCOOCTBYIOIIEE IOCTENIEHHOMY BOCCTaHOBJIEHUIO (DYHKIMI NHUINEBAPEHUS M Pe30pOLMH.
OcHoBoM BO3POKACHUA ODHTCPAJIBHOI'O HCKYCCTBCHHOI'O IIMTAHHUSA CTaJIn C6aJ'IaHCI/Ip0BaHHBIe JAUCTHI
- CMEeCH IHTATENbHBIX BEIIECTB, IO3BOJIAIOIIME KAYECTBEHHO M KOJWUYECTBEHHO IOKPHITh
NOTPEOHOCTH OpraHMW3Ma U BBITYCKAaeMble B TOTOBOH K yHOTpeOJIEeHUIO XUAKOW Gopme UM B
BUJIE TOPOIIKOB, Pa3BOJUMBIX B Boje. COanaHCUpOBaHHBIE TUETHI pa3ieisiOT Ha HU3KO- U
BBICOKOMOJIEKYJISIDHBIE. ~ OHEPrOHOCUTENIIMH  HU3KAIIOJNEKYJISPHBIX  JHUET  SBISIOTCA
[IPEUMYIIIECTBEHHO YIJIEBOJbI, a B BBICOKOMOJIEKYJSIDHBIX Ipeo0iajaoT HaTypalbHbIe



IMPOTCHUHDBI - MACHBIC, MOJIOYHBIC, COCBBIC. Coz[epn(aHHe BUTaMHHOB,
MHHEPAJIBHBIX BEIIECTB U MHUKPODJIEMEHTOB PEryJIUMpPYETCs B COOTBETCTBHU C KIMHUYECKOU
CUTyallUe M  KOJMUYECTBOM  OCHOBHBIX  HYTPHUEHTOB. BaXHBIM  IPEUMYILIECTBOM
CGaJIaHCI/IpOBaHHBIX AUCT ABJIACTCA BO3MOJKXHOCTb HUX HWHAYCTPHUAJIBHOI'O IMMPOHU3BOACTBA.
CambIM MOITYJIAPHBIM BapuaHTOM JO0CTylla K THIICBAPUTCIBHOMY TpPAKTY OCTACTCA
WCII0JIb30BAHNE HA30TACTPAIBHBIX W HA309HTEPATHHBIX 30HIO0B-KareTepoB. OHU pa3iMyaroTCs
nmo JymHe, QopMe, MaTepuansy H3TOTOBJICHUS, MOTYT OBITh OJHONPOCBETHBIMH U
ABYXIIPOCBCTHBIMH, C Pa3HOYPOBHCBBIMHU OTBCPCTUAMH, UYTO IO3BOJIACT IMOMHUMO IIHTAHUA
pemaTh psAA  Apyrux 3amgad.  llo-mpekHeMy YacTo HCIONb3yeTcs Hambojee MpocToe
30H/IMPOBAaHUE JKENIy/IKa 4Yepe3 HOC WM POT; MHTECTHHAIBHOE BBEJCHHE 30HIAa OO0JEerdyaroT
Pa3JIMIHBIC OJIMBEI. B MocJCaAHCC BPEMs, HapdAaAy C HUTCBUIHBIMH TPAaHCHA3aJIbHBIMU 30HIaMU
JUTATEITHHOTO WCTIOJIH30BaHUS u3 CHIJIOKCAHOBOTO KayJdyKa u
nmojanyperada, MOABHIIMCb CHUCTCMBI IJIA HepKyTaHHOI\/'I SHHOCKOHI/ILICCKOI\/JI raCTpoCTOMHMU H
MMYHKITMOHHON KaTETEPHOW CIOHOCTOMHH, PEIIAINNe KOCMETHYECKUEe MpoOaeMbl. Bosbmioi
BKJIAJ] B METOJUKY ITIOCTAHOBKH 30HJIOB-KATETEPOB BHECIO PAa3BUTHE DSHIOCKOMUYCCKOU
TEXHHUKH, IMO3BOJISIONIEH 0€e3007€3HEHHO M aTpaBMAaTUYHO OCYILECTBISATh 3TH MaHUIYISILIUH.
BaxxapiM  3TamoM  pa3BUTHA ~ TEXHOJOTMH  CTajo0 BHEJAPEHHE HACOCOB-MH(Y3aTOPOB,
o0ecTieunBarOINX HEMPEPHIBHOE PaBHOMEPHOE BBEIEHHE pacTBOpoB. [logada cMecHu MOXKeT
OCYIIECTBISITHCSI KPYTIIOCYTOYHO, O€3 HapylmIeHHss HOYHOTO OTAbIXa. B OOJBIIMHCTBE ciydaeB
3TO TIO3BOJISIET TaKxKe n30exarh OCJIO’)KHEHU B BHJIE OIIYIIEHUS
IMOJHOTHEI B JKCIYAKEC, TOIIHOTBI, PBOTBEI M ITOHOCOB, HCPCIAKUX IPU IMOPLHUOHHOM BBCACHHUU
cOaTlaHCUPOBAHHBIX CMECEH.

ITAPEHTEPAJIBHOE ITUTAHUE
OCHOBHEBIE IOHATHUA

[Ton mnapeHTepalbHBIM TUTAHUEM TOHUMAIOT 0COOyI0 (OPMY BHYTPUBEHHOTO JIEUEOHOTO
MUATaHMUsI, OOECIEUYMBAIONIECTO KOPPEKIUIO HAPYIIEHHOT0 MeTabonu3Ma (Tpu  pa3IMuHBIX
MATOJIOTMYECKUX COCTOSIHUAX) C TIOMOIIBIO CIICIUATBHBIX HH(DY3HOHHBIX PACTBOPOB, CIIOCOOHBIX
aKTHBHO BKJIIOYaThbCS B OOMEHHBIC TIPOIIECCHI OpPraHU3Ma, KOTOPbIE BBOJSTCS, MUHYS
KENyJJOYHO-KUIICYHBIH TPakT B mpakTuke 1000ro Bpaya UMEIOT MECTO CIIydaH, KOT/a Mo TeM
WIA MHBIM NPUYHHAM y OOJIbHBIX BO3HHMKAET CYIIECTBEHHBIA NE(PHUIUT MUTATEIHLHBIX BEIIECTB.
Baxwneiinmei nmpu4rHONW BO3HUKAIONIETO Ae(DUIIUTA SBISIETCS HEBO3MOXKHOCTH HCIIOJIb30BAHHUS
HOPMAJILHOTO MEPOPATBHOTO CIIOCO0a MUTAHUS B CIIydasX, Korjaa 0oJIbHOW: 1) HE B COCTOSTHHU
nporjaTelBaTh MHUILY, 2) HE MEPEHOCHUT €€ WiIM 3) He cnocoOeH IepeBapuBaTh MUY,
MOCTYMAIOIIYIO SHTEPAIBbHBIM MyTeM. Eciii MMeeTcsi BO3MOYKHOCTh, MUTATEIBHYIO TOICPKKY
HEOOXOJMMO OCYIICCTBJISITh C TIOMOIIBI 30HJA, MOTOMY 4YTO IOCTYIUICHHE IHUTATCIBHBIX
BEIICCTB HEIMOCPEICTBEHHO B KPOBOTOK, MHHYS SHTEPAIbHBIA IyTh, NPHUHIUITHAILHO
HE(PHU3UOJOTUYHO  JJIi  OpraHu3Ma, TaK  Kak  0OpU  ITOM OHH  00XOIAT
BCC 3alUTHBIC MEXaHWU3Mbl OPraHOB, KOTOPBIE OCYIIECTBJISIOT (GYHKIHUU  (QHIBTPOB
(>KeTyI0YHOKHUILIEYHBIN TpakT, IeueHb) U TpaHchopmaTopoB. OAHAKO TeM OOJIBHBIM, KOTOPbIE
HE MOTYT NPUHUMATh NHILYy OOBIYHBIM crocoOoM, He MoryT 3¢ ¢deKTuBHO abcopOMpOBAThH
MUTATEIbHbIE BELIECTBA WIM UX COCTOSHUE YXYALIAeTCs MPHU KOPMJICHUH 4Yepe3 pOT, MOKa3aHO
YaCTUYHOE WM TOJIHOE MHUTAHUE MapeHTepalIbHbIM IyTEM JO TeX IOop, IoKa OHU He OynyT B
COCTOSIHUU IpPUHUMATh MUY yepe3 por U
ycBauBaTh ee. llapeHTepanbHOE MUTAHUE AaXe MPU TIIATEIBHOM KOHTpOJIE HE HCKIIIOYAeT
BO3MOKHOCTH BO3HHMKHOBEHMs oOcloxHeHud. [loaTomy ero mo BO3MOXXHOCTH ObIcTpee
OTMEHSIIOT.



Bunbl napeHTepasbHOrO MUTAHUS
ITo oGbemMy mapeHTepaabHOE NUTAHUE MOAPA3ICISIOT Ha OJHOE U YaCTUYHOE.
[TonHOE MapeHTepalbHOE MUTaHUE

[Tonnoe mnapenrepasnibHoe nutanue (IIIIII) 3akmoyaercs BO BHYTPUBEHHOM BBEIEHUHU BCEX
KOMIIOHEHTOB TNHTaHHA (a30Ta, BOJbl, DJEKTPOJIUTOB, BUTAMUHOB) B KOJMYECTBAX U
COOTHOILIEHUSX, Hambosiee OJIM3KO COOTBETCTBYIOIIUX MOTPEOHOCTSIM OpraHu3Ma B JIAHHBIN
MoMeHT. Takoe nuraHue, Kak MpaBUiIO, HY)KHO IpPHU MOJHOM U JUIMTEIbHOM TosiofaHuu. llens
[II1I1 — xoppekius HapyLUIeHUI BCeX BUOB OOMEHa.

Iloxazanus JUTSL IIOJTHOTO ITapEHTEPAIIBHOTO IIATaHUs
Kak yxe roopuiiocs Boiue, I1I1I1 nokazano 60JbHBIM, KOTOpPbIE HE MOTYT, HE JOJKHBI UM HE
XOTAT NUTATbCS SHTEPAIBHBIM IyTeM. K HUM OTHOCSATCS CIIEIYIOIIME KATErOpUH NAlUEHTOB:
1. bonbHble, HE cIOCOOHBIE HOPMaJIbHO NMPUHUMATh WM ycBauBaTh numly. Ilpu guarnoctuke
HEJOCTATOYHOCTH THTAaHUS YYUTHIBA€TCA Halu4yhe Yy OOJBHOTO MBIIIEYHOTO HCTOIEHUS,
TUN0aTbOyMHUHEMHH, O€30€/IKOBBIX OTEKOB, YMEHBIICHHE TOJIIMHBI KOXKHOM CKIAIKu U
CYHIECTBEHHOE CHIDKEHHE Macchl Tena. Ho M30MpOBaHHOE CHMYKEHME MACChl TENNA HE CIEAyeT
paccMaTpuBaTh KaK IPU3HAK HENOCTATOYHOCTH IMHUTAHUS, IIOCKOJIbKY HaJU4Me OTEKa WU
MPEIbIAYIIEr0 OXKUPEHHUS] MOXKET CKpBhIBaTh (PAKTUYECKHM HMEIOIIYIOCS CTENEHb HCTOIIEHUs
3aI1acoOB YHIOTEHHOTO a30Ta.

2. BonpHBIE ¢ MCXOJHO YAOBIETBOPUTEIBHBIM COCTOSHUEM IMHTaHUS, KOTOPbIE BPEMEHHO (110
TeM WJIM HMHBIM [pPUYMHAM) HE MOTYT NpPUHHMMATh MHILy M JUIS TOro, 4ToObl H30eKaTh
ype3MepHOro wucromieHus, TpeOyor mnposeaeHus [IIIII. 3to ocobeHHO BaxXHO mpH
MATOJIOTUYECKUX  COCTOSIHUSAX, COINPOBOXKAAIOIIMXCS  TOBBIIMICHHBIM  KaTaOolIM3MOM U
HCTOIIEHUEM TKaHel (mocieonepaioHHble, TOCTTpaBMaTHYECKHE, CENTUYECKHE OOJIbHBIE).

3. bonbuble, cTpagaromue Oone3Hbto KpoHa, KHUIIEYHBIMU CBUIIAMH U HAHKPEATUTOM.
OObIYHOE THTAHWE Y TaKuX OOJBHBIX OOOCTpPSIET CHMIITOMBI OOJIE3HHM M YXYJIIaeT oOIiee
coctossaue OosbHBIX. [lepeBon ke mx Ha IIIIII yckopsier 3akMBJICHUE CBUIICH, YMEHBIIACT
00BbEM BOCTIATTUTENIbHBIX UH(UIBTPATOB.

4. BboJypHBIE C 3aTHHYBmeﬁCH KOMOﬁ, KOTla HEBO3MOXHO OCYIICCTBUTL KOPMIJICHUC YCPE3
30H[] (B TOM 4HUCJIC ITIOCJIC onepaunﬁ Ha IrOJIOBHOM MOSFC).

5. BoJyibHBIE C BBIPOKCHHBIM THUIEPMETA00IM3MOM WM 3HAYUTEIBHBIMH TOTEPSIMHU OeKa,
HarpuMmep y OOJIBHBIX C TpPaBMaMH, 0)KOTaMH (JJaKe B Cliydae, KOTJia BOBMOKHO OCYIIECTBIISITh
00BIYHOE ITUTAHHKE).

6. Z[J'IH OCYHICCTBJICHUA MUTATEIbHOU MOAACPIKKHU 6OJ'ILHI>IX, MoJIiyJarommx TCparunrw 110
MOBOAY 3JIOKAYCCTBCHHBIX onyxoneﬁ, 0COOEHHO Korjga HEAOCTATOYHOCTh ITUTAaHUA 06ycn03neHa
CHHMXXCHHUECM HOTpe6JIeHI/IH muiy. YacTto MoCieacTBUSIMU XUMHUOTEpAITMU U JIYYCBOI'O JICUCHUA
ABJISICTCS AHOPCKCUA U BOCHAJICHUC CIIM3UCTBIX 000I109eK KCITYAOYHO-KHUIICYHOT'O TpaKTa, YTO
OTpaHUYIMBACT BO3SMOKXHOCTU SHTCPAJIbHOTO IMUTAHU.

7. Bo3moxno mpoBeaenue IIIIII  ucTtomeHHBIM  OOJIBHBIM  HEpel  MPEACTOSIIMM
XUPYPrUUECKUM JICUEHUEM.



8. Bonbubie ¢ ncuxuueckoil aHopekcueld. NI y Takux OOJBHBIX HEOOXOAMUMO, MOCKOIBKY
TEOPETUYECKH OIPAaBJAaHHOE 30HJOBOE IUTAHUE IIOJ HAPKO30M TauT B ceOe ONACHOCTH,
CBA3aHHBIE HE TOJIBKO C OCJIOXXHEHHUSIMM HapKo3a, HO U C BO3MOXKHOCTBIO BO3HMKHOBEHUS
JIETOYHBIX OCJIOKHEHUH W3-3a IONAJAaHMs IUINM WIA JKEIYyJLOYHOTO COIEPKUMOIO B
JbIXaTEJbHBIE ITYTH.

YacTtuyHoe napeHTepabHOE MUTaHUE

YactuuHoe MapCHTCPAJIBHOC NHUTAHUEC Yall€ BCCro ABJIACTCA AOIIOJJHCHHMEM K JSHTCPAJIbHOMY
(ecTeCTBEHHOMY WJIM 30HIOBOMY), €CJIM C MOMOIIBIO MOCJIEIHEr0 He 00eCIeunBaeTCsl MOJIHOTO
IOKPBITHA )Ie(l)I/IIII/ITa MUTATCIIbHBIX BCHICCTB, BO3HUKAIOUICTO B CHUIIY TAaKHX IPUYHH, KaK: 1)
3HAYUTENBHBIN POCT DHEProsarpar; 2) HU3KOKAJOpUHAS IueTa; 3) HENOJHOIIGHHOES YCBOCHUE
I U T.O.

Ilokazanus JJI1 HaCTUYHOTO MAapCHTCPAJTBbHOI'O ITMTAHUSA

YacTtnuHoe MapCHTCPAJIBHOC IMMMTAHUC TIOKA3aHO B TCX ClIydadX, KOT'Ja SOHTCPAJIIbHOC IMTMTAHUC HE
maeT AobkHOro d(ddexra W3-3a HAPYIICHUS MOTOPHUKH KHIIEYHHKA WM HEJIOCTATOYHOTO
YCBOCHHUA TIHMTATCJIBHBIX BCIICCTB B MNHUIICBAPUTCIBHOM TpPAaKTE, a TaKXE, CCJIIM YPOBCHb
Kara0oJM3Ma  TPEBBIIIACT  JHEPreTUYECKHE  BO3MOXKHOCTH  OOBIYHOTO  TTHTAHHSL
[Tepeuens 3aboseBaHUM, TPU KOTOPHIX IMOKA3aHO MPOBEICHUE YAaCTHYHOTO MApEHTEPATLHOTO
IUTAHUS: S3BEHHAsT OOJIE3Hb KEIIyaka W A3BCHHAad 00JIE3HD HBeHaHHaTHHepCTHOﬁ KHUIIKHA,
MaTOJIOTHST OPraHOB TenmaToOMIMApHON CHUCTEMBI ¢ (YHKIMOHAJIBHON HEIOCTATOYHOCTHIO
MEYEHU; pa3IuIHble (OPMBI KOJHTA;, OCTPhIC KHUIIEYHBbIC WHOEKINHU (IU3CHTEpHUs, OPIOIIHON
TA(]); BBIPAKCHHBIH KaTaOONIM3M B paHHEM IEpUOJEC TOCHe OOJBIIUX BHEOPIOITMHHBIX

OTepalnii; 05KOTH; THOMHO-CENTUYECKUE OCJIOKHEHUS TpaBM;
CeMCHC; THUIEPTepMUs; XPOHUYECKHE BOCHAIMTENIbHBIE IMpolecchl (alClecchl JEerKoro,
OCTCOMMEITUTHI u Ip.); OHKOJIOTHYECKHE 3a00J1€BaHNS;

BBIPAXKCHHBIC JHJO- W 3K30TOKCHUKO3BI, TXKCIIbIC 3a00JI€BaHUS CHCTEMBI KpOBH; OCTpasd Hu
XpOHHUYECCKasd MoYC€HYHass HEJOCTATOYHOCTD.

Ycnosust 3¢ (heKTUBHOCTH MPOBEACHUS TAPEHTEPATBHOTO TUTAHUS

Hna oOecnieuenuss 3((PEeKTUBHOCTH MapEeHTEPATbHOIO TMHUTAHUA HEOOXOJUMO BBIIOJHAThH
clIeyIonre YCIOBUSI:
1. Hauany mpoBeleHUs HMapeHTEPaJbHOTO MUTAHUS JOJDKHBI MPEAIIECTBOBATh MaKCHMAJbHO
nonHas koppekuus OLIK, BOB, xucnotHo-ocHOBHOTO cocTosiHMs. JlokHA OBITH yCTpaHeHa
TUIOKCHS, IOTOMY YTO MOJTHOE YCBOCHHE KOMIIOHEHTOB MMapeHTEPATbHOTO MUTAHUS TIPOUCXOIUT
B a3poOHBIX ycnoBusxX. [IoaToMy B mepBble Yachl Mociie OOJBIIUX TPABMATUYECKUX OIEpallHid,
0KOTOB, B pPaHHEM IOCTPEAHUMAIIMOHHOM TMEpUOJe, MPH TEPMUHAIBHBIX COCTOSHUSAX U
KIIMHUYECKUX  MPOSIBICHUSAX  BBIPAXEHHOW  IEHTpaTU3alldd  KPOBOOOpAIICHHS  MOXHO
WCIIOJIb30BATh TOJBKO PACTBOPHI TITFOKO3BI.

2. CkopoCTh BBEIEHHS MpENapaToB JOJDKHA COOTBETCTBOBATH CKOPOCTH WX ONTHMAJIBLHOTO
YCBOCHHMSI.

3. TIIIII nauGonee 1enecooOpa3HO MPOBOAUTH B OTIACIEHHUH pEaHUMAllMd U WHTEHCHBHOMN
TepanuM, I71€ MOXHO OCYHIECTBISATh Kak KpPYrjoCyTOYHOE IMHAMHM4YecKoe HaOIro/eHHe 3a

60J'ILHLIM, TaK U COOTBeTCTBYIOH_[I/Iﬁ KOHTPOJIb 3a B(I)q)eI(TI/IBHOCTBIO MepOHpHHTHﬁ.

4. B pacucTe CyTO‘-IHOﬁ KaﬂopHﬁHOCTH MNapCHTCPAJIbHOT'O TMUTAHWUA BKIIA[J Ocnka He JOJDKCH



YUUTBIBAThCS, MO0 B TIPOTUBHOM CJIy4ae HEJOCTATOK OJHEPTHMH NPHBEACT K COKUTAHHUIO
AMHHOKHUCIIOT U TIPOIIECCHl CHHTE3a HE OyyT peain30BaHbl B TIOJTHOM 00BEME.

5. TlapeHTepalibHOE MUTAHUE TOJHKHO OBITh aJE€KBATHBIM, IEHUIIUTHO-3aMECTUTEIBHBIM, UYTO
TpeOyeT COOTBETCTBYIOIIMX MCCIEAOBAHMI TIEpe]] Ha4ajaoM U TIOCTOSTHHO BO BpPEeMsI JICUCHHUSI.

[1ytn BBEIeHHS MApEHTEPATIBLHOIO IUTAaHUS
Karerepusanus neHTpaIbHBIX BEH.

OTOT TyTh BBEACHHUS MO3BOJSIET BJIMBATH JKMIKOCTH JIOOOW OCMOJSUIBHOCTH M CBOAMT K
MHHUMYMY HE00X0UMOCTh B ITOBTOPHBIX BEHETYHKIIUAX. Opnako ecim
Karerep OyneT BBEIEH HENpPaBWJIBHO U 32 HUM HE OYyIeT OCYLIECTBISATHCS JOHKHOTO yX0.a,
CYIIECTBYET PUCK Pa3BUTHS CENTUYECKUX OCIIOKHEHUHN W/min TpomMO03a. OCHOBHBIE IPUHIIUIIBI
BBEJICHUS KaTeTepa U yX0/1a 3a HUM:

1. Karerepsl cinenyer BBOJUTh M OCYHIECTBIIATH YXOJ 3a HUMH C COOJIOJCHHEM IpPaBUI
acenTuku. Heo6xo1mMo nosbp30BaThCs TULEBOM MAaCKOM M CTEPUIIBHBIMU IEPUYAaTKAMU.

2. Ilepen  Hawanom IIIIII  runepToHNYECKUMH KUJKOCTAMU C  IOMOUIBIO
PEHTTE€HOJIOTUYECKOTO HCCIIEOBaHUS CleAyeT YOeIuThCS B TOM, UTO KaTeTep HaXOAUTCS B
BepxHell mosoi BeHe. Ecim Bepxymika kartetepa OyJIeT HAXOJUTHCS B KaKOW-TMOO WHOM
LIEHTPAJIbHOM BeHe (Hampumep, B v. jugularis interna), MOKeT pa3BUTHCSI TPOMOO3.

3. Karerepp cnegyeT BBOAUTH Yepe3 NPOKOJ OONBIIONW ICHTPAJbHOW BEHBI, a He
nepudepuIecKom.

4. Karerep Henb3sl UCHOJB30BATh ISl B3SATHS MPOO KPOBU WM JJIS U3MEPEHHUsS IIEHTPAIbHOTO
BEHO3HOTO

JTABJICHHUS.

5. MecTo MyHKUMH KOXHU CIEAYyeT pPeryiasipHo oOpabaThiBaTh JETEPreHTOM, PAacTBOPOM Hozda
Y 3aKpbIBATh MOBSI3KOM.

6. Karerepsl, H3TrOTOBJICHHBICE W3 CHJIMKOHOBOW pE3WHBI, TPONUTAHHON OapueMm, He
TPaBMHPYIOT BEHBI, B PE3YJIbTaTe 4YEr0 YMEHBIIACTCS BEPOSTHOCTh OOpa30BaHUsI BOKPYr HHUX
(bubpuHOBOrO TPOMOA.

BnuBanue B nepudepudeckiie BEHbI.

3T0T yTh BBEJICHUS Oonee Oe3omaceH, TaK KakK npu ero
WCIOJIb30BAHUU MEHEE BEpOSTHO DPA3BUTHE BO3AYIITHOW SMOOJMH, cercuca uiu Tpombo3a.
OpHako BIMBaeMble JKUJIKOCTH JOJDKHBI OBITh W30TOHMYHBIMH WJIM JIMIIb  cJ1abo
TUIEPTOHHYECKUMHU. YTOOBI 00€CTeYnTh BBHIMOTHEHHUE JTUX YCJIOBHM, B KauyeCTBE MCTOYHHKA
HEOENKOBOM PHEPTHUHU CIIEIYET UCIIOIb30BaTh TJIABHBIM 00pa30M JIMITHIBI.

Metonuka u TEXHHUKA MIOJIHOTO MapeHTepaIbHOTO MUTaHUS
ITpoBenenue I sBasieTcss cepbe3HBIM U CIOXKHBIM JIeYEOHBIM MEpONPHUATHEM M TpelyeT
coOmoneHns psna ycinoBui. Jlewammii Bpad JODKEH YETKO YCTAHOBHMTH IOKa3aHMSA K
npoBeaenuto [IIII u 3adukcupoBarh 3TO B HMCTOPUM OOJIE3HM WM CHELUATBHOM KapTe.
Omnpenenas nokaszaHus U ycinoBus s nposeneHus IIIIII, cnemyer yuumTeiBaTh Xapakrtep
OCHOBHOM M COIYTCTBYIOLIEH MATOJOTMM, BBIACTAS BEIYUIMH CHHAPOM, TpeOyrouuii
nepBoouepeHoi Koppekuuu. IIpenBapurenbHO HEOOXOAMMO MPOM3BECTH pacyeT CYTOYHBIX
NoTpeOHOCTEH MalueHTa B HSHEPrud, a3oTe, >KUJIKOCTH, D3JEKTPOJUTaX M BHUTAMHUHAX.



ba30BbIil OpUEHTUPOBOUHBIA pacdyeT CYTOYHOH MOTPEOHOCTH MOKET OBbITh HPOM3BEACH IO
cnenuanbHbIM Tabmumam. B mpomecce mpoBenenust IIIIIT ocymectBisiercs HeoOxomumas
KOPPEKTUPOBKAa Ha OCHOBAHWM JAHHBIX, MOJIY4YaeMbIX IPU KOHTPOJBHBIX HCCIIETOBAHUSIX.
CocraBnsercs  cyrouHas UWHQY3MOHHas IporpamMma, TA€ YKa3blBalOTCA  METOJ |
MOCIIEIOBATEIHLHOCTh BBEICHHSI MPEMapaToB, CKOPOCTh X BBEACHUS U 0OBEMBI PACTBOPOB IS
nHpY3UH, HEOOXOJUMBIE MEIMKAMEHTO3HBIC JOTOJIHEHUS, BPEMS W XapaKTep KOHTPOJBHBIX
71a00paTOPHBIX HCCIEOBAHMN W OIpeNeNIeHUs] TIOKa3areneld TIeMOIMHAMUKH, JbIXaHHS,
temnepatypsl ¥ ap. CyrouHas uH(]Y3HMOHHAs mTporpamMma oQopmisieTcs THUO0 3alKchio B
uctopun 0oJie3HH, JMOO 3aMOTHEHHWEM CHEeIHMAIBbHON KapThl MapeHTEPAILHOTO ITHTAHUSL.
3areM moaOMPAIOTCs COOTBETCTBYIOIIME MpPEMapaThl ¢ YYETOM HUX COCTaBa U CBOWCTB, a TaKXKe
3agady WHQY3MOHHOM Tepanuu. TeXHUYecKue OCOOEHHOCTH OO0ecledeHHus] MapeHTepaTbHOTO
MUATAHUSI TIPAKTUYECKH HE OTIUYAIOTCS OT OCOOCHHOCTEH OOIMX MEeTOJ0B HWH(]Y3HOHHOU
tepanuu. Ilpu mnpoBenenun [IIIII Bo3HHMKaeT HEOOXOAMMOCTh B OJHOBPEMEHHOM U
PaBHOMEPHOM BBEJIECHUU OOJBIIOTO KOJMYECTBA PA3HOPOJHBIX IO CBOMCTBAM HHIPEIUEHTOB
(yrneBonpl, OeNKH, XHUpPbl W T.J.), YTO CO3/Ja€T OIpE/IEICHHbIE TEXHUYECKUE 3aTpyAHEHUS.
[Ipsimoe cMemmBaHuE pacTBOPOB BO (IaKOHAX HEIOMYCTUMO, MO0 MpU UX pas3repMeTu3aluu
Hapyllaercs  CTepUJIbHOCTh  mpemapaToB.  IlosTromy ~ cMemmBaHue — NPOU3BOJAUTCS
HEMOCPECTBEHHO B MH(}Y3MOHHOMN CUCTEME yTeM HCII0JIb30BAHUS
CHelHabHbIX TPONHUKOB, BMOHTHPOBAHHBIX BbIII€ WHBEKIMOHHON Wbl (KaTeTepa). MoKHO
Takke OoOBbeNMHUTH JABe (Wiu Oosiee) oAHOpa3oBble cucTeMbl. [Ipu Hamuuum nepgy3HMOHHBIX
HAacOCOB-JI03aTOPOB ~ MX  yCTaHABJIMBAIOT  HWXE  MecTa  OOBEAUHEHMS  CHCTEM.
Cnenyer mNOAYEPKHYTh, 4YTO Takoil MeTOJN WH(Y3UH MNpeAnoYTHTENbHEE pPa3/AeIbHOrO,
MIOOYEPETHOTO BBEACHUS MPEnaparoB, MOCKOJIbKY MO3BOJSET YMEHBIIUTh OTpULIATEIbHbBIE
MOCJIEICTBUSL TAKOM K€ IMOOYEPEAHOM MEPECTPONKHA MeTaboJM3Ma Ha KaXIbli M3 BBOIAMMBIX
MHTPEUEHTOB. DTO KacaeTcsl MPaKTUYEeCKH BCEX MHOTOKOMIIOHEHTHBIX cMecei M OOJbIIUX MO
o0vemy uHOY3UH. B Takux ciaydasx peKOMEHJIyeTCs CMEIIMBAaTh BCE HEB3aMMOJCHCTBYIOIINE
(coBmecTuMble) mpemnapathl Uil WHQY3MOHHOM Tepamuu, OCOOCHHO TIPH TMPOBEICHUU
MapeHTepaibHOT0 MNUTaHus. BinBaeMble cMecH cleAyeT MPUTOTaBIMBaTh C  OOJBIION
THIATENIbHOCThIO, ATO MOTYT JeNlaTh TOJIBKO CIEHHaIbHO TOJArOTOBJICHHBIE (apMalleBThI.
KoMnoHeHTBI napeHTepaTbHOTO MUTAHUS

Benymumu npenapatamu napeHTEpaIbHOTO MUTAHUS SBIISTFOTCS:

1)aMHUHOKHCIIOTHBIE PACTBOPBI, FHIPOJIU3AThI OeIIKa,

2) pacTBOPHI YIIICBOJIOB;

3) )KUPOBBIC AIMYIIbCUH;

4) pacTBOPHI AIEKTPOJIUTOB;

5) BUTaMUHBI.

Jlis KauyecTBEHHOTO YCBOEHHUS BEIIECTB, BBEICHHBIX IMapEHTEPAIbHO, K OCHOBHOW CXeme
MapeHTepaIbHOTO  TNHUTAHMUS ~ MOJAKIIOYAIOT  aHAOOJIMYecKue  CTEPOUAHBIE  TOPMOHBI.
benku, 6enkoBbIie npenapaTsl 1 aMUHOKHCIIOTHBIE CMECH

HopmansHO (pyHKIIMOHHPYIOMIUNA OPraHU3M CTPEMUTCS MOAJCPKUBATH OETKOBOE paBHOBECHE,
T.€. MPUXOA U pacxo] OenkoB moutu coBmajaioT. llocTyrieHue OENKOB B OpraHuW3M H3BHE
MPOUCXOTUT HCKIIOYUTENbHO ¢ muimed. [losTomy, ecim uMeeT MeCcTO HeAOCTaTOYHOe

noTpebiieHne OENKOBBIX MPOIYKTOB, a TakKXKe MpPU OOJBIIOM pacxoje OeNKOB Hen30eKHO
pa3BHUBaeTCsl OTPUIATENBHBIN a30THCTHIN OanaHc. BO3MOXXHBIMH MPUYUHAMHU MOBBIIIEHHOTO



pacxog0oBaHUs OEJIKOB  SIBIAIOTCS MoTepu KpPOBHU, IMUIICBAPUTCIIBHBIX COKOB, oOMIIbHAA
SKCCYyAaLuUs npu 0KOTax, HarHOWUTEJIbHBIC IPOLIECCHI (abcueccsl,
OpOHXO9KTa3bl U T.1.), AMapes u 1p. Kpome nmorepu O€NKOB € KUAKOCTSIMH OpPraHU3Ma €CTh €Il
OIUH TIyTh, BeAyMMHA K JAeUIUTY OETKOB — YCHJIEHHE KaTabOJIMYEeCKUX IPOLIECCOB
(runepTepMusi, MHTOKCHKAILMS, CTPECCOBBIE M TIOCTCTPECCOBBIE — TIOCIEONEPAMOHHbBIE H
IMOCTTPAaBMAaTUYCCKHUC — COCTO?IHI/I?[). HOTepI/I O€JIKOB MOTYT JOCTUTATh IIPHU 3TOM 3HAYUTCIILHBIX
mudp: 1o 10-18 r 3a cyrku. Bo3HukHOBeHME OEIKOBOTO Je(UIMTA MTPEACTABISET COO0I BeCchMa
HE)XEJaTelNbHOE SBJICHHE, ITOATOMY HEOOXOJMMO CBECTH K MHHHUMYMY BO3MOXHOCTH €TO
pa3BUTHSL, a ecIu 3TOTO MPEJOTBPATUTh HE yJanocCh,
TO TPUHUMAIOT MEpPbl K  BOCCTAHOBJIICGHHMIO  HOPMAlBbHOTO  a30THCTOro  OanmaHca.
ABOTHCTBIH KOMIIOHEHT B panuoHC MAPCHTCPAJIBbHOIO0 IMUTAHHUA MOXKCET OBITH MNpeaAcCTaBJICH
ruapoJjim3aTaMunu 0ejlka MU aMHUHOKHCJIOTHBIMH CMCCAMHU, IMMOJTYyYa€MbIMH IIYTEM CHHTC3a. Kaxk
TOBOPWJIOCH  paHEee, HWCIOJb30BAaHWE JUIS  TMApeHTEPaTbHOTO  THTAaHUS  IPEnapaToB
HEepAacIIEIUIEHHOTo OefKa (IJ1a3Mbl, MPOTEUHA, allbOyMUHa) Maod(QPEKTUBHO B CUITY CIHUIIKOM
Oo0JIBIIOTO TEepHOJa TMONIypaclaja 3K30TeHHOro Oenka. bojee ompaBaaHO WCIONB30BAHUE
AMHWHOKHUCIOTHBIX CMGCCfI, N3 KOTOPBIX 3aTEM CHHTC3HUPYIOTCA CHCHI/Iq)I/ILIeCKI/Ie OpraHHBIC
OemKu.

AMWHOKHCIOTHBIE CMECH A4 TapCHTCPAJIbHOTO IMUTAaHUA MOOJDKHBI OTBCYATH CIICAYIOIIUM
TpeOOBaHUSAM:

1) comepxarh ajekBaTHOE M COAJIAHCHPOBAHHOE KOJUYECTBO 3aMCHHMBIX W HE3aMEHUMBIX
AMMWHOKHCIIOT;

2) ObITh OWOJOTHYECKH AaJCKBATHBIMU, T.€. 4YTOOBI OpraHU3M MOT TpaHCHOPMHUPOBATH
AMUHOKHCIIOTBI B cOOCTBEHHBIE OemnKu;
3) He BbBI3BIBaTh IMOOOYHBIX pEAKIHMA TIOCIE€ WX TMOCTYIUIGHHUS B COCYIUCTOE pPYCIIO.
W3 pacTBOpOB CHHTETUYECKUX aMHHOKHCIOT HAauOOJIbIIEe PacHpOCTPAHEHUE IMOJYIHIIN TaKue
npenaparsl, kak MopuamuH C-2, mopumnpoH (Smonus), ameBesun (®PI'), BamuH, (peamun
(IBemms), momamuH (Poccust), ammuaoctepun (Haemopharm), azonyrpun (®pannwms). Otu
pacTBOpbl  OKa3bIBAIOT BBIPHXECHHOE IOJIOKUTEIBHOE BIHMSHHE Ha OCJIKOBBIA OOMEH,
oOecrieurBasi CHHTE3 OCIIKOB U3 BBEIICHHBIX aMHHOKHUCIIOT, MOJIOKUTEIBHBIA a30THCTHIN OallaHc,
CTa0MIIM3AIIMI0 Macchl Telna O00JbHOTO. KpoMmMe STOro amMHHOKHCIIOTHBIE CMECH OO0JIaJaroT
JC3MHTOKCUKAIIMOHHBIM JICWCTBHEM 3a CYET CHI)KCHHUS KOHIICHTPAllMM aMMHaKa, KOTOPBI
CBSI3bIBACTCS C OOpa3oBaHMEM HETOKCHUYHBIX METa0OJIMTOB — TJIyTaMUHA, MOYCBHHBI.
I'uaponmsatel OenKa, WCIOJIB3YeMbIC IS MAapEeHTEPAIIbHOTO THTaHUs, SBISIOTCS PAaCTBOPAMHU
AMHHOKHUCIIOT ¥ TMPOCTCHINMX IENTHIOB, TOJIY4aeMbIX MPH THIPOJUTHUYECKOM pPACIHICIICHUU
TeTEPOrCHHBIX OEJIKOB KMBOTHOTO WJIM PACTHTEIBHOTO MPOUCXOXKIeHHs. M3 mpenapaToB 3TOro
psia HauOoJblliee PACIPOCTPAHCHHWE B HAICH CTpaHE MOJYYWIIM PACTBOP THIPOJIM3MHA U €r0
ananor amuuocos (IlIBemwmst). T'maponu3arel OeNKOB, NPOHM3BOJMMBIC Yy Hac B CTpaHe,
3HAYUTEIBHO XYKe ([0 CpPaBHCHHIO C AMHHOKUCJIOTHBIMH CMECSMH) YTHIM3HPYIOTCS
OpPraHu3MOM H3-3a HAJMYUs B HUX BBICOKOMOJICKYJSIPHBIX (ppakiuii nentuaoB. HemocratouHo
MOJIHAsI MX OYUCTKA OT MPUMECEH BBI3bIBACT MPU WX MPUMEHEHUU MOOOYHBIE peakuuu. B To xe
BpeMsi CpPaBHHUTENBHO HHU3Kas KOHIIGHTpAIMs Aa30THCThIX KOMIOHEHTOB (0Koio 5%)
o0ycnoBiMBaeT BBEJICHUE MOBBIIIIEHHOTO obbeMa KUAKOCTH B
OpraHM3M, 4YTO KpailHe HeXenareIbHO, OCOOCHHO Yy OOJIbHBIX B TSDKEJIOM COCTOSIHUU.

HpOTI/IBOHOKa3aHI/I5{ K BBCJACHUIO TUAPOJIN3AaTOB OcJIKa 1 aMUHOKHCIIOTHBIX CMECEH:
HapyImCcHue (I)yHKI_II/II/I INCYCHU M TIIOYCK — TICYCHOYHasA M TII0Y€YHasd HCAOCTATOYHOCTD,

JII00BIE (bOpMLI AcCryuipataigii; IMMOKOBBIC COCTOSAHUA; COCTOAHHSA, COIIPOBOKIAIOIIUCCIA
FHHOKCCMHCﬁ; OCTpbIC TCMOAWUHAMUWYCCKHUEC HAPYIICHUS, TpOM603M6OHI/I‘-IeCKI/IC OCJIOKHCHHUA,



BbIpaKCHHAA cepAcUHass HCAOCTATOUYHOCTb, COCTOAHUA, IIPU KOTOPBIX 3aTPYAHCHO MJIMTCIBHOC
KarcJIbHOC BJIMBaHUC.

Kupossie sMmynbcun

JXupoBbie SMyIbCHM TpPU TPOBEICHUU IMAPCHTEPATBHOTO TMUTAHUS TOJYYHIH [IHPOKOE
pacnpoCcTpaHeHHe B CHJIy TOTO, YTO OHH SIBIISIFOTCS BBHICOKOKAJIOPUIHBIMU SHEPreTHUYCCKUMHU
npernaparamu, a 9T0 JIaeT BO3MOXKHOCTh OTPaHHYMBATHCSI CPABHUTEILHO HEOOJBIINM MO 00bEMY
BBEJICHUEM KHKOCTH MPHU BOCIOJHCHUH 3HAYMTEIBHON 4acTh Ae(UIMTA SHEPIHHU OpPraHU3Ma.
LleHHOCTB KUPOBBIX AMYJBCHI €Ille U B TOM, YTO OHH UMCIOT B CBOEM COCTaBE HEOOXOIUMBIC
KUPHBIE KHCIOTHI (JIMHOJICBYIO, JTMHOJICHOBYIO, apaxuoHOBYI0). [1o pacueram Wretlind (1972),
ONITHMAJIbHAS /1032 )KUPOB B KIIMHUYECKHUX YCIIOBHSAX COCTaBJISIeT 1—2 I/Kr Macchl Teja 3a CyTKH.
BBejienue KUPOBBIX dMYIBCHI B U30JMPOBAHHOM BHJIE HEIENECOOOPA3HO U Ja)Ke HEIMOJIC3HO,
MOTOMY YTO BEJIET K KeToanuao3y. st mpeaynpexaeHus HoA00HOTO OCI0KHEHHS HEOOX0JMMO
UCII0JIb30BATh JINTIHJHO-TJTFOKO3HBIN PACTBOP C COOTHONICHUEM YHCIIa KAIOPHHA, TIOJTydaeMbIX OT
TOrO W JPYroro MCTOYHHMKOB 3HEpruu, paBHbIM 1:1. Takoe coueraHue BEIIECTB 1O KauyeCTBY
HAIIOMMHACT HOPMAIBHYIO JHETY, a 3TO NPEAYNPEKIacT pPa3BUTHE THUIICPUHCYIUHEMUH,
runepriukemun (Jeejeebhoy, Baker,1987). M3 ucnonb3yeMbix B Hallei cTpaHe HanOoJblIee
pacmpoCTpaHeHHe TMOJYYWJIM TpenapaTbl HMHTpanunuy W JgunodyHauH. JI0CTOMHCTBOM
MHTpAIUIUAA SBIISIETCS TO, 4TO B 20% KOHIIEHTpaluu OH
W30TOHMYEH IUla3Me€ ¥ €ro MOXKHO BBOJHWTh Jake B MNepUPEepHUSCKHE  BEHBI.
[MpoTuBOMOKa3aHUsI K BBEACHHIO XHPOBBIX 3MYJIbCHH B OCHOBHOM TaKHE XK€, KaK H IS
BBEJICHUS OEJIKOBBIX PacTBOPOB. Hamo moOMHUTE O Helenecoo0pa3HOCTH BBEICHUS UX OOJBHBIM
C TUMEPIUNUAECMHUCH U THa0CTHKAM.

PacTtBOpBI yriieBoaos

VYrneBoapl UCHOIB3YIOTCS Ui MAapeHTEPAIbHOIO MUTAHHUS B CHUJIY TOTO, YTO OHHU SIBJISIOTCS
HauboJee AOCTYIMHBIMU UCTOYHUKAMU SHEPruu Ui opraHuzMa OosibHOro. WX sHeprermyeckas
LEHHOCTh COCTaBisieT 4 KKal/T. Y4uThiBas TO, YTO CYTOYHash MNOTPEOHOCTh B DHEPTUU
coctaBisieT okojo 1500-2000 kkay, TO CTAHOBUTCS IOHATHOW MpoOjeMa H30JIMPOBAHHOTO
MIPUMEHEHHUsI YTIIEBOJIOB Ui ee MOKpbITHs. Eciiu nmepeBecTH pacueT Ha U30TOHHUYECKUN pacTBOP
[JIIOKO3bl, TO JUIS 3TOTO MOTpedyeTcs mepeiuTh He MeHee 7—10 7 KUAKOCTH, YTO MOXKET
MPUBECTH K TaKUM OCJIOXHEHHSIM, KaK TUIIEPTUpaTanus, OTeK JETKUX, CEpJCUYHO-COCYIUCThIC
Hapymenus. [IpuMeHnenue »xe OoJjiee KOHIEHTPUPOBAHHBIX PACTBOPOB TJIIOKO3bI YpPEBATO
OTIACHOCTBHIO BO3HHKHOBEHHS THUIIEPOCMOJIIPHOCTH IIJIa3Mbl, a TaKXke pa3ApakKeHHEeM HHTHMBbI
BeH ¢ pa3ButueM (iaedutoB u TpoMOoGaedutos. Jjis TOro 4ToObl UCKIIOYUTH OCMOTHYECKHMA
Iype3, HeJlb3s JAOIYCKaTh MPEBBIIIEHUsI CKOPOCTU BIUBaHUs riatoko3bl 6onee 0,4-0,5 r/kr/4. B
nepeBojie Ha M30TOHUYECKUIN pacTBop TJIFOKO3BI 3TO
cocrtainseT 4yTh 0onee 500 mu anst 6ompHOTO Maccoi 70 kr. UToObl peaynpeauTb BO3MOKHBIE
OCIIO’KHEHUS, 00yCIOBIIEHHBIE HAPYIICHHEM TOJIEPAHTHOCTU K YIJIEBOJaM, Hal0 A00aBIATH K
pacTBopy TUIIOKO3bl MHCYAUH B cooTHomeHuu 1 EJ] uncynuHa Ha 3-4 T cyxoro BemiecTtBa
[II0KO3bl.  KpoMe TMOJIOKHUTENBHOTO BIUSHUS Ha YTUIM3AIHUIO TIIOKO3bl WHCYIMH HWIpPaeT
BAKHYIO poJib B abcopOruu AMHHOKHCJIOT.
Cpeny MHOTOYHCIIEHHBIX YTJIEBOJIOB, CYIIECTBYIOLIUX B IPUPO/IE, B TPAKTHKE MAPEHTEPATLHOTO
MUTaHUS TPUMEHSIOT TIIIOK03Y, GPYKTO3y, COPOUTOI, TIUIEPOJI, AEKCTPAH, STUIIOBBIN allKOTOJIb.

Bona
[ToTpeGHOCTH B BOJIE MpHU MapeHTEPaTbHOM MUTAHUU PACCUYUTHIBACTCS MCXOMAS U3 KOJIUYECTBA

OKCKpCUHH, HCHYBCTBUTCIIbHBIX IOTCPL, TKaHEBOH ruaparanuu. Knuanaeckn 310 OLICHUBACTCA
o CJICAYIOIIUM KPUTCPHUAM: KOJINYCCTBY MOYHU U €€ OTHOCHUTEIILHOM IJIOTHOCTH, 5JIaCTUYHOCTHU



KOXH, BJIQKHOCTH SI3bIKa; HAIWYUIO WJIM OTCYTCTBHMIO JKaX/bl; HM3MEHEHHIO MAacChl Tela.
B Hopme Boanble motpebHOcTH mpeBblmaroT auype3 Ha 1 000 mu. Ilpu atom sHporeHHoe
oOpa3oBanue BOJBl HE Yy4HTHIBaeTca. lloTepst O€NKOB, 3JEKTPOJIUTOB W  TIIOKO3YpHS
3HAYUTEIILHO YBEJIMYUBAIOT noTpeOHOCTh
opranusMa B 5K30Te€HHOH Boze. HeoOxoauMo BecTH y4yer moTeph BOJBI ¢ PBOTHBIMU MaccaMu,
KaJoM, d4epe3 KHIedHble (UCTynsl W oTBoAHbIE npeHaxu. [lo mamabiM Elman (1947),
pexomenayercs  BBoauth 3040 wmm Bompl Ha 1 kr  maccel  Tena  UiA
B3pOCIBIX M JeTel crapmie ogHoro roga. Cuumraercsi, 4to mu(poBOE KOJIUYECTBO BBOIMMBIX
KHJIOKQJIOPHUI JTOJDKHO COOTBETCTBOBATH ITU(POBOMY 3HAYCHUIO 00BbEMa MEPEIUTON >KUIKOCTH
(B MUJUTHIIUTpAX).

DNEKTPOITUTHI

DNEKTPOIUTHI SABJISAIOTCS HEOTHEMJIEMBIMU KOMIIOHEHTAMU TOJIHOTO NMAPEHTEPATbHOIO MUTAHUS.
Kanuii, marauii 1 gpocdop HEOOX0AUMBI ISl ONTUMAIBHOTO yAEp)KaHUS a30Ta B OpraHU3Me U
JUis 00pa3oBaHUsl TKaHEH; HAaTpUIl U XJIOp — JUIsl MOJJIEP’KaHUs OCMOJISUIBHOCTH U KHUCJIOTHO-
IIEJIOYHOTO PpaBHOBECHUS: KalbIMi — JUIs TNPEAOTBPAILECHUS JAEMMHEPAIU3AlUU  KOCTEH.
JUis  TOKpeITUS TOTPEOHOCTH OpraHu3Ma B DJIEKTPOJUTAX HCIOIB3YIOTCA — CIEAYIOUINe
MH(QY3UOHHBIE Cpeibl: N30TOHUYECKUI PacTBOpP XJIOpUJa HaTpus, cOallaHCHPOBAHHBIE PACTBOPBI
AJIEKTPOJIUTOB (JIAKTOCOJI, arlecoiib, TPUCOJb U T.1.), pacTBop 0,3% xyopuaa Kaius, pacTBOPHI
XJlopujga, TJIIOKOHaTa M JIaKTaTa  KaublMg, JlakTaTa W cyinbdara  MarHus.
[Ipu pacuerax oObema HMH(]Y3HI PACTBOPOB DIEKTPOJHMTOB MOXKHO TMOJIB30BATHCS TaOIUIIEH
CPEIHECYTOYHONW TOTPEOHOCTH B MHHEpPAJIBHBIX BemecTBax W dJekrponurax (IloxpoBckuid,
1965; Wretlind, 1972):

CyTouHast mOTpeOHOCTD

OneMeHT

B TpaMMax B MMOITb/KT/CyT

Kannit 2,55 0,7-0,9
Harpuit 4-6 1,0-1.4
Kampmmit | 0,8-1 0,11
Maruunit 0,3-0,5 0,04
docdop 1,0-1,5 0,15
Xmop 5-7 1,3-1,9
Maprasnen; | 0,005-0,01 | 0,00006
Hunak 0.01-0.015 | 0,00003
Menn

0,002 0,000007

0,0001-0,0002 0,0000015

0,0005-0,0009 0,00007

Perunon (But. A) 11\/[(])30)0MKF (3 300
Oprokansimdepon (But. D) | 5 mkr (200 ME)
Toxogepou (But. E) 10 mr

Tuamun (BuT. B1) 3mr
Pu6odnasus (But. B2) 3,6 mr
IMupunokcun (But. Be) 4 mr

Huanun 40 Mr




[TanTtoTeHnoBas kucinora (BUT. Bs) 15mr
KobGamamuu 5 MKr
®donmesas kuciora 400 MKr

BrinyckaroTcst OTeNIbHO MpenapaThl BOJOPACTBOPUMBIX U JKUPOPACTBOPUMBIX BUTAMUHOB. B
IIOCJIETHUE T'0JIbl IPOU3BOIAT KOMOMHUPOBAHHbIE MPENapaThl, COAEPIKAIME AMUHOKHUCIIOTHI,
MUHEpaJIbHbIE AJIEMEHTHI U III0K03y. B Halel crpane pacTBOpbl MUHEPAJIbHBIX BELIECTB U
BUTAMUHOB JJIsl HAPEHTEPATIBLHOTO MUTAHUS J0 MOCIEIHEr0 BpEMEHHU HE TPOU3BOIUIIN.
CoBpeMeHHbIN YpOBEHb HayYHBIX IPEJACTABICHUN U TEXHOJIOTUN UCKYCCTBEHHOTO TUTaHUS
MO3BOJISIET pellaTh KIMHUYECKUe 3a1auu, HegocTymnHble eule 20-30 net Hazaa. Cranu
COBMECTUMBIMHU C JKU3HbBIO U JJa)Ke HOPMaJIbHBIM POCTOM OOLIMPHBIE PE3EKIIUN KUIIEUYHHUKA,
HECOCTOSITEIbHOCTH JIMTE€CTUBHBIX aHACTOMO30B, Tsokeneimure nopoku pazsutus KKT. Ognaxo
MIpEK/Ie, UeM HOBEHIINE JOCTHXKEHUS B 3TON 001acTH CTaHYT B HAlllel CTpaHe MOBCEIHEBHOM (1
MMOBCEMECTHOM!) pealbHOCTHI0, MPEJCTOUT MPOJICTATh EIe JOCTATOYHO OOJIBIION MyTh,
TJIaBHBIM YCJIIOBUEM KOTOPOTO SIBJISIETCS MOCJIE0BaTeIbHAas, PyHAaMeHTaIbHas 1 00bEeKTUBHAS
oOpa3oBaTelibHas IporpaMmma.
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