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NCKYCCTBEHHOE ITUTAHUE

KoHuenuuu u BO3MOKHOCTH

[Ipobnema WCKYCCTBEHHOTO THTAHHUS B TE€X CIIydasx, KOTJa MAIMCHT HEe MOXKET, He
XO0YeT WM HE JOJDKEH €CTh, MO-TIPSKHEMY OCTAeTCS B OTCUYCCTBEHHOW MEIWIIMHE OJHOW W3
MEepPBOOYCPEHBIX. Bompockl KOpMIIGHHS OOJIBHBIX OCTAlOTCA Ha mepudeprr BHUMAHHUS
MHOTHX PEaHWMATOJIOTOB, XOTS W3JIaHBl M IMUPOKO M3BECTHHI KalUTAIbHBIE MOHOTpadUu 1O
nytpunmosiorun (A.JI. Koctiouenko, 3.J1. Koctuna u A.A. Kypeiruna, A. Bpetnunga u A.B.
CymxksHa). 3HaAKOMCTBO ¢ (PU3MOJIOTHEH HE MeIlaeT Ioa4ac Ha3HadaTh aHabOIMYecKue
CTEpOUIBI B OTCYTCTBUE KAaKOW-THOO MUTATEIILHOW TOJUICPKKH, a CPEJIbl, MPEeTHA3HAUCHHBIC
JUTIS TUTACTHYECKOW aCCUMUWIISIIIMKA - BBOJHUTH B IEPBBIC HECKOJBKO CYTOK TOCJE KPYITHBIX
omeparuii. Bce 3TH TPOTUBOpEYHsS JENAIOT AaKTYaJIbHBIM HAIIOMHUHAHHE O HEKOTOPBIX
MIPUHIIMIIAX W BO3MOXKHOCTSIX COBPEMEHHOTO MCKYCCTBEHHOTO NMuTaHus. Kak u ecTecTBeHHOE,
HCKYCCTBEHHOE MMUTaHHE JJOJDKHO PEliaTh HECKOJIBKO OCHOBHBIX COIPSIKEHHBIX 3a/1a4:

® moAACPKaHUE BOAHO-UOHHOI'O OanaHca opraHusMa C y4€TOM IIOTEPb BOALI U
OJICKTPOJIUTOB,
® OHEPICTUYECKOEC W  INNIACTHYCCKOC oOecricyeHHE B COOTBETCTBHU  CO

CBOWCTBEHHBIM JJAHHOMY ATaly Pa3BUTHS YPOBHIO METa0OIHU3MA.

NMeHHO cocTOsiHMEe THUTaHUST BO MHOTOM OMPEIEIsIeT CIOCOOHOCTh TaIeHTa
MEPEHOCUTh OOJIE3HM W KPUTUYECKHE COCTOSHUA (B CBSI3M C TpPaBMOM, HHQEKIIUCH,
XUPYPTHUUECKOM orepanueld W T.M.) C MEHbIIUMHU (DYHKIIMOHAJIBHBIMU TOTEPSIMU U OoJiee
MTOJTHOU peaduTuTaIIueH.

HccnenoBanust OTEYECTBEHHBIX U 3apyOEKHBIX CTICIIUAIMCTOB MO3BOJIMIN BBIJBUHYTH
TPU OCHOBHBIX MPHUHIIMIIA UCKYCCTBEHHOTO MTUTAHUS.

. CBOEBPEMEHHOCTh Hauyaja €ro IMpOBEICHUS, IO3BOJSIOMAS HCKIIOYUTD
pa3BUTHE TPYAHOOOPATUMON KaXxeKCHUHU;
. ONTUMAJBHOCTh CPOKOB OCYILIECTBIICHUSI UCKYCCTBEHHOTO MUTAHUS, KOTOPOE B
ujeane J0JKHO MPOBOAUTHCS A0 OJTHOU cTabUmu3anuu TpohUIecKoro craTyca;
. JOJIKHA COOI0IATHCS aJIEKBATHOCTh UCKYCCTBEHHOTO MUTAHUS COCTOSHUIO
ManueHTa.

KommdecTBO M KauecTBO HE3aMEHHMBIX W 3aMEHHMBIX HYTPUEHTOB JOJDKHO
oOecrieunBaTh HE TOJBKO OSHEPreTHMYecKHe, HO M IUIaCTUYEeCKHE IpOLecchl (conaepiKaTh
HE3aMEHMMbIE€  aMUHOKHCJIOTBI, HE3aMEHUMbIE  JKUPHBIE  KHUCJIOTBI,  3JEKTPOJIMTBHI,
MHUKPO3JIEMEHTHI 1 BUTAMHHBI).

CymiecTByeT JBa OCHOBHBIX BMJa WIH CIOCO0a HCKYCCTBEHHOTO IHTaHMUS -
JHTepaJIbHbIi (30HI0BBIN) 1 MapeHTePaIbHbII (BHYTPUBEHHBIH).

JHTepajibHOE HCKYCCTBEHHOE MUTAHUE



HckyccTBeHHOE MUTaHKE Yepe3 30H/1 OblJI0 Haubosee MOMyIsIpHO B TOT MEPUOJI, KOTaa
BO3MOJKHOCTH TAapEHTEPATbHONH HYTPUIIMOHHOM MOAJNEPKKU OBUIM €Ille BeCbMa OTPAHUYEHBI.
Ha mpotsokenun nocnennux 10-15 ner 3a pyOeskoM oTpaboTaHbl IPOTOKOJIBI, CTAaHAAPTHI U
CXEMBI, BO3POKIAIOIINE CTapblii, HO Oojee (HU3MOJNOTHYHBIA CHOCO0 HAa OCHOBE HOBBIX
MPUHIIUIIOB U TEXHOJIOTUYECKUX BO3ZMOXKHOCTEH.

[lutanue uepe3 30HA MO-TPEXKHEMY IOKa3aHO, €CIM OpPAJbHBII IpUEM MHILU
HEBO3MOXKEH, HAIlpUMEp, MpPHU YEITIOCTHO-JIULEBBIX OIEpalusaX, MOBPEKICHUIX MUILIEBOJA,
HapyIIEHHH CO3HAHMA, OTKa3e OT MUINU. TOYHBIX (POPMATM30BAHHBIX TPAHUI] TEpEXoja OT
MAPEHTEPAIBHOTO K 3HTEPAJbHOMY MUTAHUIO HE CYIIECTBYET; PEILIEHUE BCErJla HaXOIUTCS B
KOMITIETEHIIUH Jiedalero Bpaya. [[jist Toro 4roObl paHblie NEpedTH K SHTEPaIbHOMY MUTAHUIO,
UCIOJIb3YETCSl YCWJIEHHOE MapeHTepalibHOE MHUTaHUE, CIOCOOCTBYIOLIEE IOCTEIEHHOMY
BOCCTaHOBJIEHUIO (DYHKIIMI MUILEBAPEHUS U pe30pOLUH.

OcHOBOM BO3POKIEHUSI SHTEPATHHOTO HCKYCCTBEHHOIO MUTAHUS CTAIN

cOalaHCUPOBAHHBIE JUETHI
* CMECH IHUTATEJbHBIX BEIIECTB, MO3BOJISAIONIME KAYECTBEHHO M KOJMYECTBEHHO IOKPHITH
MOTPEeOHOCTH OpraHu3Ma U BBITYCKaeMbl€ B TOTOBOM K YHOTpPEOJIEHUIO )KUIKONH (opMe WU B
BHJI€ TIOPOIIKOB, Pa3BOJIUMBIX B BOJIE.

COaaHcupoBaHHbIE JHETHl pa3JeNsloT Ha HHU3KO- U BBICOKOMOJEKYJSPHBIE.
DHEProHOCUTEISIMI HU3KATIOJIEKYIISIPHBIX AUET SBIISIOTCS NMPEUMYIIECTBEHHO YIJIEBOJBI, a B
BBICOKOMOJIEKYJISIPHBIX

Mpeo0IalaloT HATypalbHBIE TPOTCHHBI - MSCHBIC, MOJIOYHBIe, coeBble. CojepxkaHue
BHUTAMHWHOB, MHHEPAJIBbHBIX BEIICCTB M MHUKPOIJIECMEHTOB PETYJIUPYETCS B COOTBETCTBUHU C
KIIMHUYECKOW CUTYaIlued M KOJMYECTBOM OCHOBHBIX HYTPHEHTOB. BaskKHBIM MpEerMMyIIeCTBOM
cOaTaHCHPOBAHHBIX JIUET SABJISCTCS BO3MOXKHOCTD UX MHYCTPHAIHLHOTO MPOU3BOICTBA.

CaMbIM TIONYJISIPHBIM BapHaHTOM JIOCTyIa K IHINEBAPUTEIBHOMY TPAKTy OCTaeTCs
WCII0JIb30BaHNE HA30TaCTPAIBHBIX M HA303HTEPAIbHBIX 30HI0B-KaTeTepoB. OHU pa3IuvaroTCs
mo jumHe, ¢opMe, MaTepualy H3rOTOBJICHHUSA, MOTYT OBITh OJHOIPOCBETHBIMH H
JBYXIIPOCBETHBIMH, C Pa3HOYPOBHEBBIMH OTBEPCTHUSMH, YTO IO3BOJIIET IOMHUMO ITHTAHUS
pelIaTh psja Apyrux 3aaad.

[To-npexxHEMY YacTO MCHOJIB3YeTCs HanboJiee MPOCTOC 30HIUPOBAHUE KETyaKa Yepes
HOC WJIM POT; MHTECTHHAJILHOE BBEJICHUE 30H]a 00JIEryaloT pa3IMyHbIe OJIMBBL B mociennee
BpeMsi, Hapsiay ¢ HUTEBUIHBIMHM TPAHCHA3AJIbHBIMU 30HJIAMH JITTUTEILHOTO HUCIOJIb30BAHUS U3
CHJIOKCAHOBOIO KaydykKa U TMOJUYypeTaHa, TIOSBHINCh CHCTEMbl JUIS TEPKyTaHHOM
SHJIOCKONIUYECKON TacTPOCTOMUM W IYHKIIMOHHOW KATETEPHOW EHOHOCTOMHUH, PEHIArOIIne
KOCMETHYEeCKHE TpoOiIeMbl. BoJbinoi BKIaax B METOJMKY ITOCTAHOBKH 30HIOB-KAaTETEPOB
BHECJIO Pa3BUTHE dHIOCKOMMYCCKON TEXHUKH, TIO3BOJISAIONICH 0€300JI€3HEHHO M aTpaBMaTHYHO
OCYIIECTBIISITh 3TH MAHUMYJISIIMUA. BakHBIM 3TarioM pa3BUTHS TEXHOJIOTHU CTAJIO BHEIPEHUE
HACOCOB-HH(Y3aTOPOB, 00ECIICUNBAIONINX HEMPEPHIBHOE PAaBHOMEPHOE BBEJICHUE PACTBOPOB.
[Tomava cMecu MOKET OCYIIECTBIIATHCS KPYIJIOCYTOYHO, O€3 HapyIIeHUs: HOYHOTO OT/IbIXa. B
OOJIBIIMHCTBE CIy4aeB ATO MO3BOJISIET TaKkkKe HM30ekaTh OCIOKHEHUH B BHJE OIIYIICHUS
MOJIHOTHI B JKENyJKe, TOUIHOTHI, PBOTHl M TOHOCOB, HEPEAKHX NMpPU MOPIHOHHOM BBEICHUU
cOamaHCUPOBAHHBIX CMECEH.

IMAPEHTEPAJIBHOE IIMTAHHUE
OcHoOBHBIE IOHSATHS



[lon mnapeHTepalbHBIM MUTAHWEM TOHUMAIOT O0COOYI0 (OpMYy BHYTPUBEHHOTO
7e4eOHOTO THUTaHUS, OO0ECIEUYMBAIOUIETO KOPPEKLHUIO HapyIIEHHOro MerabonusMa (mpu
Pa3NUYHBIX MATOJOTMYECKHX COCTOSIHUSAX) C TIOMOIIBIO CHEHMAIBHBIX HH(Y3HOHHBIX
pPacTBOpOB, CIIOCOOHBIX AKTHBHO BKJIIOYATHCS B OOMEHHBIE MPOILECCHl OpPTaHU3Ma, KOTOPHIE
BBO/JISITCS, MUHYSI JK€TYJOYHO-KUIIEYHBIA TPAKT

B mpaxTuke m000ro Bpaya UIMEIOT MECTO CIydau, KOT/ia 10 TeM WJIM HHBIM MPUYHHAM
y OOJIbHBIX BO3HUKAET CYIICCTBCHHBIA JC(PUIIMT TUTATEIHHBIX BEIIECCTB. BaxkHeumen
MPUYMHON  BO3HUKAIOIIETO  JEPUIMTA  SABISETCS  HEBO3MOXHOCTh  MCIIOJIb30BaHMS
HOPMaJIBHOTO TIEPOPATBHOTO CI0C00a MUTAHUS B ClydasX, Korjaa 00JapHOM: 1) HE B COCTOSIHUU
[poryiaThlBaTh MHILY, 2) HE MEPEHOCUT €€ WM 3) He crnocoOeH NepeBapuBaTh IHIILY,
MOCTYHAIOIIYIO SHTEPAIbHBIM ITYTEM.

Ecnu umeercst BO3MOXKHOCTb, IUTATENbHYIO MOJIEPKKY HEOOXOAUMO OCYIIIECTBIIATH C
MIOMOIIBIO 30HJIa, MOTOMY YTO IOCTYIUIEHHWE IMHTATEIbHBIX BEUIECTB HENOCPEACTBEHHO B
KPOBOTOK, MUHYSI SHTE€PAJIbHBIN MyTh, IPUHIUIHNAIBHO HEPU3UOJOTUYHO Ul OPraHU3Ma, TaKk
KaK MpU TOM OHHM OOXOJAT BCE 3alUTHBIE MEXAaHU3Mbl OPraHOB, KOTOPBIE OCYIIECTBISIOT
¢GyHKIMKM QUIBTPOB (KEITYyIOYHO- KHUILIEYHBIA TPaKT, ME€YeHb) U TpaHchopMaTopoB. OgHAKO
TeM OOJbHBIM, KOTOpblE HE MOTYT MPHHHMATh MUY OOBIYHBIM CIIOCOOOM, HE MOTYT
3¢ dekTUBHO abcopOMpOBaTH MUTATENIbHBIE BEIIECTBA WJIM MX COCTOSIHUE YXyIIIaeTcs MNpu
KOPMJIEHHH Yepe3 POT, MOKa3aHO YaCTUYHOE WJIM MOJIHOE MUTAHNE apeHTEPaIbHBIM ITyTEM 0
TE€X MOp, MOKa OHU He OYIyT B COCTOSIHUM MPUHUMATh IUIILlY Yepe3 pOoT U yCBauBaTh €e.

[lapentepasibHOE TMUTaHWE Jake TMPU TIIATEIHHOM KOHTPOJE HE HCKIIOYaeT
BO3MOXHOCTH BO3HHMKHOBEHHS OcJoKHeHuil. IloaToMy ero mo BO3MOXKHOCTH ObICTpee
OTMEHSIOT.

Buabl napeHTepaJbHOr0 NUTAHUA

[To 00bemMy mapeHTepaIbHOE MUTAHUE MOAPA3IENSIOT HA MOJHOE U

yactuyHoe. [1o/1HOe mapeHTepaibHOe MUTAHUE

[Tomnoe mapentepansHoe nutanue (ITI1I1) 3akmrouaeTcss BO BHYyTPUBEHHOM BBEIICHUU
BCEX KOMIIOHEHTOB MHUTaHHUA (a30Ta, BOJBI, 3JEKTPOJIMTOB, BUTAMHHOB) B KOJIMYECTBAX U
COOTHOIIEHUSX, Haubosee OIM3KO COOTBETCTBYIOLIUX MOTPEOHOCTSM OpraHH3Ma B JaHHBIH
MOMeHT. Takoe muTanue, Kak MpaBuiIo, HY)KHO MPHU HOJTHOM U JJTUTEIBHOM T'0JIOJAHUU.

Hens I — koppekius HapylIeHUH BCeX BUIOB OOMEHA.

IToxa3aHust VISl OJIHOTO MAPEHTEPAJIBLHOT0 IUTAHUS

Kak yxe rosopwioch Bbime, ITIIII mokazaHo OoNbHBIM, KOTOpblE HE MOTYT, HE
JOJDKHBl WJIM HE XOTAT MUTAaThCsi SHTEPATIbHBIM IyreM. K HHUM OTHOCATCS cieryroliue
KaTeropyuu NaluueHToB:

. bonbHbIe, HE COCOOHBIE HOPMAJILHO MPUHUMATh MM ycBauBaTh numty. [lpu
JMAarHOCTHKE HEJOCTaTOYHOCTH IMUTAHMUS YYUTHIBACTCS HAJIM4YUEe Yy OOJBHOTO MBIIIEYHOTO
UCTOIICHHUS, TUNOANIbOYMUHEMHUHU, O0e30€eKOBBIX OTEKOB, YMEHbIIEHHE TOJIIUHBI KOXHOU
CKJIaJIKH U CYILECTBEHHOE CHM)KEHHE Macchl Tena. Ho M301mpoBaHHOE CHIDKEHUE MacChl Tella
HE cleqyeT paccMaTpuBaTh KaK MPU3HAK HEJOCTATOYHOCTU IMUTAHMA, MOCKOJIBbKY HalM4yue
OTE€Ka WJIU MPEJbIIYyIIEero OXUPEHUS MOXKET CKpbIBaTh (DAKTMYECKH HMEIOIIYIOCS CTENEHb
HCTOILEHUS 3allacOB 3HJOTEHHOIO a30Ta.

. BonbHBIE ¢ MCXOOHO YIOBJIETBOPUTEIBHBIM COCTOSIHUEM IHMTaHUS, KOTOpbIE
BPEMEHHO (M0 T€M WM WHBIM MPUYMHAM) HE MOTYT HNPUHUMATh MHILY M U1 TOTO, YTOOBI
n30exaTh Ype3MepHOro ucroineHus, TpedytoT nposeaenus IIIII1. To ocobeHHO BaXHO MpHU



MATOJIOTMYECKUX COCTOSIHUSX, COMNPOBOXIAIONIMXCS IMOBBIIICHHBIM KaTaOOJM3MOM U
HCTOLLEHUEM TKaHeH (IocieonepanuoHHble, IOCTTPaBMaTHUECKHUE, CENTUUECKHUE OOJIbHBIE).

. bonbHble, cTpagaromme Ooisie3Hbto KpoHa, KUIIEUHBIMM CBHUILAMU U
naHkpeaTuToM. OOBIYHOE THTAaHWE y TAaKUX OOJIBHBIX OOOCTPSIET CHMITOMBI OOJE3HH U
yxymamaer obmee cocrosHue OonpHBIX. [lepeBox xe mx Ha IIIIII yckopseT 3akuBIeHHE
CBUILIEH, YMEHbIIaeT 00hEM BOCTIAJIUTEIBHBIX HHPUIBTPATOB.

. bonbHbIE C 3arsgHyBHIEHCS KOMOHM, KOrJa HEBO3MOXHO OCYIIECTBUTH
KOpMJIEHHE Yepe3 30H/ (B TOM YHCIIE TTOCIe ONiepaliii Ha TOJIOBHOM MO3Te).
. BosibHBIE ¢ BEIpO)KEHHBIM TUNIEPMETA00TU3MOM WM 3HAYUTEIbHBIMHU TIOTEPSIMHU

Oenka, HampuMep Yy OOJBHBIX C TpaBMaMH, OKOramMH (Ja)ke B Cilydae, KOIJla BO3MOYKHO
OCYILIECTBIISATH OOBIYHOE MUTAHUE).

. JUis  ocyllecTBI€HUs MUTATENbHONM TOIAEPKKH OOJBHBIX, IOTYYarOIIUX
TEpaluio M0 MOBOAY 3JIOKAaUYECTBEHHBIX OIyXOJIeH, OCOOEHHO KOrJa HEJOCTaTOYHOCTb
NUTaHUS  OOYyCJOBJIEHA CHIDKEHMEM NOTpedneHuss nuimu. YacTo  nocineAcTBHSIMU
XMUMHOTEpANHH U JTy4€BOIO JICUEHHUS SBISETCS aHOPEKCHS M BOCIAJIEHUE CIM3UCTBIX 000JI0UEeK
KEITYT0YHO-KUIIEYHOTO TPAKTa, YTO OrPAHNYMBAET BO3MOKHOCTH SHTEPAIBHOTO TUTAHHUS.

. Bo3moxxno mposeaenue IIIIII ucTomenHpIM OOMBHBIM TIEpPEa MPEACTOSIIIHM
XUPYPru4€CKUM JICYEHUEM.
. boneubie ¢ ncuxudeckoit aHopekcuert. [ y Takux GoJBHBIX HEOOXOIUMO,

MIOCKOJIBKY TEOPETHYECKH OINpaBJaHHOE 30HIOBOE MHUTAHHWE TOJ HApKO30M TauT B cebe
OTIACHOCTH, CBSI3aHHBIE HE TOJBKO C OCIOXXHEHHSIMH HAapKo3a, HO W C BO3MOXKHOCTHIO
BO3HUKHOBEHHSI JICTOYHBIX OCJIOXHEHHH W3-3a TOMAJaHHUS MU WM SKEIyI0YHOTO
COJIEP’KUMOTO B JIbIXaTEJbHbIE MYTH.

YacTu4yHOe NapeHTepabHOE NUTAHHE

YacTuyHOE TMapeHTepaibHOE MHTAHUE 4Yalle BCEro SABJAETCA JOMNOJHEHUEM K
SHTEpPATbHOMY (E€CTECTBEHHOMY WM 30HJOBOMY), €CIM C TIOMOIIbIO TMOCIEAHETO He
obecrieunBaeTcs MOJHOTO MOKPHITUS ASPUIMTA MHUTATENIbHBIX BEIIECTB, BO3HUKAIOIIETO B
CUJIy TaKUX MPHUYMH, KaK: 1) 3HAUNTETBHBIN POCT SHEPro3aTpar; 2) HU3KOKAJIOPUMHAS TUETA;
3) HEeNoJHOLIEHHOE YCBOCHHE MUIIH U T.JI.

IMoxka3aHus A1 YACTUYHOI0 NAPEHTEPAIHLHOI0 NUTAHUS

YacTuyHOE MapeHTepalibHOE MHUTAHHME MMOKAa3aHO B TeX CIydasX, KOTJa SHTepalbHOE
MUTAaHUE HE JaeT JOJDKHOTO 3(ddexkra u3-3a HapyIIEHUS MOTOPHUKH KHIIEYHHKA WIH
HEJOCTATOYHOTO YCBOCHHUS IMUTATENbHBIX BEIIECTB B MUIIEBAPUTEIILHOM TpaKTe, a TaKXKe,
€CJIM YpOBEHb KaTaboIM3Ma MpeBbIIIaeT YHEPreTUYECKUE BO3MOKHOCTH OOBIYHOTO TUTAHMUSL.

[lepeuenr 3aboneBaHMii, TpU KOTOPHIX [IOKa3aHO MPOBEIEHUE YACTHYHOTO
MapeHTePATIbHOTO MUTAHUS:

. S3BEHHAs 00JIE3Hb XKeNyKa U A3BE€HHasl O0JI€3Hb JIBEHA/IIATUIICPCTHON KUILIKH;

. [aTOJIOTUsl OpPraHoB TIeNnaToOWIMApHOM CUCTeMBl €  (PYHKUHOHAJIbHON
HE/I0CTaTOYHOCTBIO IICUEHH;

. pa3nuyHble GOPMBI KOJIHUTA;

. OCTpbI€ KHILIEUHbIe HHPEKINHU (IU3eHTepusi, OpolIHOM TH();

. BBIpa)KEHHBIN KaTa0O0JIM3M B paHHEM Mepro/ie Mocie O0JIBIINX BHEOPIOITMHHBIX

OIlepaLtii;
. O’KOTH;

° THOMHO-CENTUYECKUE OCI0KHEHUS TpaBM;



. CEIICHC;

. TUnepTepMus;

b XpOHI/I‘-IeCKI/Ie BOCITAJIUTCJIBHBIC HpOLIeCCbI (a6cueccm JETrKOIo, OCTCOMUCINUTHI 1
ap.);

hd OHKOJIOTHYCCKHUC 32160JI€B3HI/I$I;

hd BI)Ipa)KeHHI)IG OHIA0- U 3K30TOKCHKO3bI,

hd TAXKCIIBIC 3a6OJIeBaHI/I$I CUCTCMBI KpOBI/I;

hd OCTpaSI nu XpOHI/IquKaﬂ IIOYCYHAA HEAOCTATOYHOCTD.

YciaoBus 3p(peKTHBHOCTH NPOBEAEHUS MAPEHTEePATbHOI0 MUTAHUS

Jia  oGecniedeHust 3(P(EKTUBHOCTH MapeHTEPaIbHOIO IMUTAHUS  HEOOXOJIUMO
BBITIOJIHATH CJIETYIOLIUE YCIOBHUS:

. Havany mnpoBeneHuss mapeHTEpaabHOIO MUTAaHUS AOJDKHBI IPEIIECTBOBATH
MakcuMainbHO mnojHas koppekuus OLIK, BOB, kucioTHo-ocHOBHOro coctostHMs. JloykHa
OBITh YCTpaHEHA THUIIOKCHUS, MOTOMY YTO IOJIHOE YCBOEHHE KOMIIOHEHTOB MapeHTEpPalIbHOTO
MUTAaHUS TPOUCXOAUT B adpoOHBIX ycioBUsX. [loaTomy B mepBble yachkl Mociie OOJBIINX
TpaBMaTHYECKUX OIepaluii, O0KOroB, B pPaHHEM IOCTPEAHMMAIIMOHHOM MeEpHOAe, MpH
TEPMHUHAIBHBIX COCTOSHUSAX M KIMHUYECKHX MPOSBICHUSX BBIPAXKEHHOMN IEHTpaIU3aliu
KpPOBOOOPAILIEHHUS MOXKHO HCIIOJIb30BaTh TOJILKO PACTBOPBI TTIFOKO3BI.

. CKOpOCTh BBEJCHHS IIpPErnapaToB JOJ/DKHA COOTBETCTBOBATH CKOPOCTH WX
ONTUMAJIBHOTO YCBOCHMU.
. [T nambonee menecooOpa3HO TPOBOJIUTHL B OTICICHUW pPEAHUMAIUU |

MHTEHCUBHOW TepamuM, TJe MOXKHO OCYIIECTBISATh KaK KpYIJIOCYTOYHOE JIWHAMUYECKOe
HaOmofeHNEe 3a OOJBHBIM, TaK W COOTBETCTBYIOIIMH KOHTPOJIb 3a 3(P(HEKTHBHOCTHIO
MEpPONPUSITUH.

. B pacdere cyTouHON KaJOPHMHHOCTH MAapEHTEPATLHOTO MUTAHMs BKJIaa Oeika
HE JOJDKEH YUUTHIBaThCs, MO0 B NPOTHUBHOM Ciydae HEIOCTaTOK SHEPruu MpHBENET K
C)KMTaHUIO0 aMUHOKHCIIOT U IIPOLIECCH CHUHTE3a He OYyT peaJn30BaHbl B IOJIHOM 00bEME.

. [lapentepasibHOE NHUTAaHUE JIOJDKHO  OBITH  aJ€KBATHBIM, JeGHUIIUTHO-
3aMECTUTENIbHBIM, YTO TpeOyeT COOTBETCTBYIOUIUMX MCCIEAOBAaHMI TIepe]] HadyajlioM U
MIOCTOSIHHO BO BpeMsl JICUCHHUSL.

IIyTu BBeleHUSsI MAapEHTEPATbHOT0 MUTAHUSA

KaTeTepmauml HECHTPAJIbHBIX BCH. 9ToT IIyTb BBCACHHA IIO3BOJIAACT BJIMBATh
KNIKOCTH JIF000H OCMOJISUIIBHOCTH U CBOIUT K MUHUMYMY HCO6XOI[I/IMOCTB B HOBTOPHBIX
BCHCITYHKIHAX. OI[HaKO CCJIN KaTCTCp 6yz[eT BBCJACH HCIIPABUJIBHO M 34 HHUM HC 6yz[eT
OCYIICCTBJIATHCA NOJDKHOTO yXOJd, CYIICCTBYCT PUCK PA3BUTHUA CCHTHUYCCKUX OCJIOKHEHUM
H/Uau TpOM603a. OcCHOBHBIE MMPUHIUIIBI BBEACHHUA KATCTEpA U YXO/Ja 3a HUM:

. Karerepsl crnegyer BBOAUTH M OCYIIECTBIATH YXOJ 32 HUMH C COONIOJCHHEM
npaBui1 acenTuku. Heo6Xo Mo 1moIb30BaThCsl JIMIIEBOM MaCKOHM M CTEPUILHBIMH ITEpYATKAMH.
. Ilepen wnawamom IIIIII rUNEpTOHUYECKUMH KHUAKOCTIMH C TMOMOIIBIO

PEHTI'C€HOJIOTHYECKOTO MCCIIEIOBAHUS CleAyeT yOeauThCsl B TOM, YTO KaTeTep HaXOJIUTCs B
BepxHell mosioil BeHe. Ecium Bepxyika karerepa OyaeT HaxXOIAMThCA B KaKOH-TMOO WHOU
LIEHTpaJIbHOW BeHe (Hampumep, B v. jugularis interna), MO>KeT pa3BUTHCSI TPOMOO3.

. Kareteps! cieayeT BBOJUTH Yepe3 MPOKOJ OO0JIBIION LEHTpaNbHOM BEHBI, a HE
nepudepuyecKou.
. Karerep Henb3s MCHONB30BaTh A B3ATHS MPOO KPOBU MIM JUIS M3MEPEHUs

HECHTPAJIbHOTI'O BCHO3HOTI'O JaBJICHUA.



. MecTo TYHKIMH KOXH CIEAYyeT peryaspHo o0palaTbiBaTh IETEPreHTOM,
pPacTBOPOM MOJ1a ¥ 3aKphIBATh ITOBSI3KOM.

. Karerepsl, U3roTOBIEHHbIE U3 CUJIMKOHOBOM PE3UHBI, IPONUTAHHON OapueM, He
TPaBMUPYIOT BEHBI, B PE3YJbTaTe UYEr0 YMEHBIIAETCS BEPOSATHOCTH 00pa30BaHUsS BOKPYT HUX
¢ubprHOBOTO TPOMOA.

BauBanue B nepudepuyeckne BeHbl. DTOT IyTh BBEACHUS OoJiee O€30MmaceH, Tak KaK
IPU €ro HWCIIOJIb30BAaHMH MEHEE BEPOSTHO Pa3BUTHE BO3AYIIHONH SMOOJIMH, CErcuca WIu
TpoM003a. OJTHAKO BIMBAEMBbIE KHUIKOCTH JOJDKHBI OBITh M30TOHMYHBIMU HJIM JIMIIB CIIA00
TUIEPTOHNYECKUMHU. YTOOBI 00ecTIeunTh BBINOJIHEHUE ITUX YCIOBHM, B KaUeCTBE MCTOYHUKA
HEOEIKOBOM PHEPTUU CIIEAYET UCIIOIH30BATh TJIABHBIM 00Pa30M JIUITHIBI.

MeToauKa M TEXHMKA IOJHOI0 NAPEHTEPAJIbLHOI0 MUTAHUSA

[Iposenenue IIIIII sBusiercs cepbe3HBIM U CIIOKHBIM JIEYEOHBIM MEpONPUSATHEM U
TpeOyeT coOII0IeHNS psiJia YCIOBHIA.

Jleqamuii Bpay JOJDKEH YETKO YCTaHOBUTH MNOKa3zaHWs K mnpoeneHuto [IIIIT u
3a()UKCUPOBATH ATO B UCTOPUHU OOJIC3HH WIIU CIICIIMATIBLHOM KapTe.

Omnpenensas noxkazanuss u ycnoBusa i nposenenus IIIIII, cinegyer yduThIBaTH
XapakTep OCHOBHOM M COMYTCTBYIOIIEH MMaTOJOTHUH, BbIAEIAS BEAYIIUM CUHIPOM, TPeOYIOLIuit
MePBOOYEPETHON KOPPEKIIUU.

[IpenBapuTenbHO HEOOXOAMMO IPOU3BECTH PacUeT CYTOUHBIX OTPEOHOCTEH MalnueHTa
B DHEPI'UH, a30Te€, KUIKOCTH, JIEKTPOJIUTAX U BUTAMHUHAX.

ba3oBbIii OPHEHTHPOBOYHBIN pacyeT CYTOUYHOM MOTPEOHOCTH MOXKET OBITh TPOU3BEICH
mo crnenuagbHbIM Tabnuam. B mponecce nposenenus IIIIIT ocymecTBisieTcss HeoOXxoaumast
KOpPPEKTUPOBKA HA OCHOBAHUU JAHHBIX, IOJYy4aE€MbIX TP KOHTPOJIBHBIX UCCIIETOBAHMSIX.

CocraBnsiercs cyrouHass WH(QY3HOHHas MporpamMma, TIJ€ YKa3bIBalOTCS METON U
MOCJIEIOBATEILHOCTD BBEICHUS ITPENapaToB, CKOPOCTh UX BBEJACHHS U 00bEMBI paCTBOPOB AJIst
nH(py3uu, HEOOXOAUMbIE MEIUKAMEHTO3HBIE JOIMOJIHEHUS, BPEMS U XapaKTep KOHTPOJIbHBIX
1abopaTOpHBIX HUCCIENOBAaHUM U OIpeAeieHHs] TMoKa3zaTelned TIeMOAUHAMMKH, JbIXaHUS,
TeMIEepaTypsl U Jp.

CyrouHas uH}py3HOHHas porpaMmma opopmiisiercs: 1100 3aUChI0 B UCTOPUH O0JIE3HH,
100 3aM0JIHEHHUEM CHEeHaTbHOM KapThl NAPEHTEPATbHOTO MUTAHUS.

3areM MoAOUPAIOTCSI COOTBETCTBYIOIIME IPEraparhl ¢ y4eTOM UX COCTaBa U CBOMCTB, a
Takke 3a71a4 nH(Y3MOHHON Teparivu.

Texuuueckre 0cCOOEHHOCTH OOeCTIeYeHHS MaPEHTEPAIILHOTO MUTAHUS MPAKTUYECKH HE
OTJIMYAIOTCS OT 0COOEHHOCTEN 00X METOI0B MHPY3UOHHOM Tepanum.

I[Ipu nposenenun IIIIII Bo3HMKaeT HEOOXOAMMOCTH B OJHOBPEMEHHOM |
pPaBHOMEPHOM BBEJCHHH OOJBIIOTO KOJIMYECTBA PA3HOPOAHBIX MO CBOMCTBAM MHTPEAMEHTOB
(yrneBojpl, OCNKH, KUPBl M T.II.), YTO CO3/a€T OMPEECICHHbIE TEXHUYECKHE 3aTPYIHECHHS.
[Ipsimoe cMemmBaHUE pacTBOPOB BO (pIakoHaX HEJAOMYCTUMO, UOO MPH MX pa3repMeTH3aLUU
Hapylaercs  CTepUIbHOCTb  mpemaparoB.  Ilostomy — cMemuBaHWe  IPOU3BOJUTCA
HEMOCPEICTBEHHO B MH(PY3UOHHOM cHCTEMe IyTeM HUCIOJIb30BAHUS CHEIMATIBHBIX TPOHHHUKOB,
BMOHTHPOBAHHBIX BbIIIE MHBEKIIMOHHOW UTIIbI (Karerepa). MOKHO Takke OOBbEIMHUTH JBE
(unmu Oonee) ojHOpa3oBble cucTembl. [Ipy Hamuuuu nepdy3MOHHBIX HACOCOB-A03aTOPOB UX
yCTaHaBIIMBAIOT HIKE MECTa OOBEANHEHHS CUCTEM.

Crnenyer moa4epkHyTh, YTO TaKOW METOJl MHGY3UM NpPEeANOUTUTEIbHEE pa3eabHOro,
[IOOYEPEHOTO0 BBEACHUSA IPENapaToB, IMOCKOJIbKY IO3BOJSET YMEHBIIUTH OTPULATEIIbHBIC



MOCJIEACTBUSL TAKOM K€ MOOYEPETHON MEePECTPOMKH METa00JIM3Ma Ha KaKJbId U3 BBOJUMBIX

MHTPEIMEHTOB. DTO KacaeTcsl MPAKTUYECKU BCEX MHOTOKOMITOHEHTHBIX CMECei U OOJIBIINX 110

o0beMy uHQY3uu. B Takux ciaydasx peKOMEHAYeTCs CMEUIMBATh BCE HEB3aHMMOACHCTBYIOIINE

(coBMecTHMBIC) Tpenaparsl Ui WHQY3MOHHOH Tepanmuu, OCOOEHHO TpH IPOBEACHUHU

MapeHTepaIbHOr0 NuTaHus. BinBaemble cmecu cleayeT MNpPUrOTaBIUBaTh C  OOJBILON

TIIATEIBHOCTHIO, 3TO MOTYT AEJaTh TOJBKO CIEIHAIBHO MOATOTOBICHHBIC ()apMaIleBTHI.
KomnoHeHTBI NapeHTepaIbHOI0 NUTAHUSA

Benymumu npenaparamMu napeHTEpaIbHOTO MUTAHUS SBIIFOTCS:

. AMHHOKHUCIIOTHBIE PaCTBOPBI, THPOJIN3aThl OEiKa,
. PacTBOPHI YIIIEBOIOB;

. KHUPOBBIE SMYJIbCHU;

. PacTBOPBI AIEKTPOIUTOB;

. BUTaMUHEI.

JIsi KaueCTBEHHOTO YCBOCHHSI BEIECTB, BBEJIEHHBIX MapeHTEPabHO, K OCHOBHOM
CXeMe€ MapeHTEePATHHOTO MTUTAHUS MOAKIIOYAIOT aHA0OINYECKUE CTEPONTHBIC TOPMOHBI.

besku, 0esikoBbIE penapaTbl U AMUHOKUCJIOTHbIE CMeECH

HopmaneHo (GyHKIMOHUPYIONUMI OpraHU3M CTPEMHTCS MOJIEpKUBAThH OEIKOBOE
paBHOBeCHe, T.e. IPUXOJ M pacxoj] OenkoB mHoyTH coBmagawT. [loctymneHue OenkoB B
OpraHW3M U3BHE MPOMCXOJWT HCKIIOUUTENbHO ¢ mumied. [loaTtoMy, ecim mmeeT MecTo
HEJI0OCTAaTOYHOE MOTPeOJIeHne OSIKOBBIX MPOAYKTOB, a TAaKXKe MPH OOIBIIOM pacxoje OeIKoB
Hen30eXKHO pa3BUBAETCS OTPULIATEIbHBINA a30THCTHIN OanaHc. BO3MOXHBIMH NpUYMHAMH
MOBBIIIEHHOTO PACXOJ0BaHMs OEJKOB SIBJISIIOTCSI TIOTEPU KPOBH, MUILEBAPUTEIBHBIX COKOB,
0OMJIbHASI DKCCYMALUSI TIPH 0’KOTaX, HAarHOWTEJbHBIC MPOIECCH (abCIecchl, OPOHXOAKTA3hl U
T.1.), Iuapes u ap. Kpome norepu OeiIKOB € KUAKOCTAMHM OpPTaHM3Ma €CTh ellle OAUH MYTh,
Benymuii K AePuIuTy OEITKOB — YCWJICHHE KaTaOOJIMYECKHX TIPOIECCOB (THUIIEPTEPMHUS,
WHTOKCUKAIUsl,  CTPECCOBble M  TOCTCTPECCOBBIE  —  TIOCJIEOINEpallMOHHbIE U
nocTTpaBMaTuyeckue — coctosiHusi). llotepu OelkoB MOTYT JOCTUraTh TMPU  3TOM
3HauMTeNbHBIX 1Up: A0 10-18 1 3a cyrku. Bo3HukHOBeHHME OenkoBoro nedummTa
MpescTaBiIsieT co0Oi BecbMa HEXKelaTeabHOe SBIEHUE, MOATOMY HEOOXOJMMO CBECTH K
MUHHUMYMY BO3MOHOCTh €ro pa3BUTHs, a €CJIM 3TOr0 MpPelOoTBPATUTh HE YAAIOCh, TO
MPUHUMAIOT MEPBI K BOCCTAHOBIIEHUIO HOPMAJIBHOTO a30THCTOT0 OanaHca.

A3OTUCTBI KOMIIOHEHT B pallMOHE MapeHTEePaJbHOr0 MHUTAHHUS MOXET ObITh
MPEJICTaBJICH THIPOJIN3aTaMu Oellka ¥ aMHHOKHUCIOTHBIMH CMECSIMH, IMOJy4aeMbIMU IyTEM
cuHTe3a. Kak roBopusoch paHee, UCIOIb30BaHUE TS TAPEHTEPAIBHOTO MUTAHUS MIPEMapaToB
HepacleIieHHoTo Oenka (Tu1asmbl, NpOTEHHa, anbOymuHa) Majod((EeKTUBHO B CUITY
CIIMIIKOM OOJIBIIOTO TMepuoja TMojypachaga »dK3oreHHoro Oenka. bornee ompaBaano
UCIOJIb30BAHME  AMHUHOKHCIOTHBIX  CMecei, U3 KOTOPBIX 3aTeM  CHHTE3HPYIOTCA
cnenuduueckre opraiabie OCIIKH.

AMUHOKUCIIOTHBIE CMECH JJs TapeHTEpaJbHOTO TMHUTaHUS JOJDKHBI OTBEYATh
CIIEYIOIIUM TPeOOBaHUSM:

* colepaTh aJeKBaTHOE U COAJaHCUPOBAHHOE KOJMYECTBO 3aMEHHUMBIX U
HE3aMEHHUMbIX aMUHOKHCIIOT;

*  OBITh OMOJIOTMYECKU aJIeKBATHBIMHU, T.€. YTOOBI OPraHu3M MOT TpaHCHOPMHUPOBATH
AMUHOKHCIIOTHI B COOCTBEHHBIE OEIKH;

* HE BBI3BIBATh MOOOYHBIX PEAKIIHMIA MOCIIE UX MOCTYIUICHHUS B COCYAUCTOE PYCIO.



W3 pacTBOpOB CHHTETHUECKHMX aMHHOKUCIOT HaumOOJblIee paclpoCTpaHEHHE
MOJYYWIM Takue mpenaparbl, kak mMopuamud C-2, mopurnpon (fAnounus), ansesun (DOPI),
BamuH, Qpeamun (LlIBemnus), momuamun (Poccus), amuroctepun (Haemopharm), azonyTpri
(Opannus). DTH pacTBOPHI OKA3BIBAIOT BBIPAKEHHOE MOJIOKUTEILHOE BIUSHUE HA OCIKOBBIN
oOMmeH, oOecrieunBasi CHHTE3 OCJIKOB M3 BBEJICHHBIX AMHUHOKHCIOT, IOJOXUTEIbHBIN
a30TUCTBIM OanaHc, cTaOMWIM3alMi0 Macchl Tena 0ojibHOro. Kpome 3TOro aMHHOKHCIOTHBIE
cMecHd 00JanaroT J1e3WHTOKCUKAIMOHHBIM JEMCTBUEM 3a CUET CHUIKEHHsI KOHIEHTPAIud
aMMuaka, KOTOpbIH CBA3BIBAETCSA ¢ 00pa30BaHMEM HETOKCUYHBIX META0OJUTOB — IJIyTaMUHa,
MOYEBHHBI.

I'unponuzatel Oenka, HCHOJB3yeMble [UIsI MApEHTEPATbHOTO MUTAHMS, SBISIFOTCS
pacTBOpaMu aMHUHOKHUCJIOT M MPOCTEULIMX MENTUIOB, MOIY4aeMbIX MPU THIPOIUTUYECKOM
pacIlenIeHUH TeTePOreHHbIX OEIKOB MUBOTHOTO WM PACTUTENILHOTO MpoucxoxaeHusd. U3
MpernapaToB 3TOTO psiia HauboJblllee pacIpOCTPAHEHHE B HAIlleW CTpaHE MOJIYYUIIH PACTBOP
TUApOJIM3UHA U ero aHajor amuuocon (LlBeuwms). ['mpponuzaTel O6€IKOB, MPOU3BOIUMBIE Y
Hac B CTpaHe, 3HAUUTEIbHO XyXe (MO CpPaBHEHUID C AMUHOKHUCIOTHBIMH CMECSIMU)
YTWIM3UPYIOTCS OpPraHU3MOM M3-32 HaJU4Msg B HUX BBICOKOMOJIEKYJISPHBIX (paKiuii
nentuaoB. HegocraTouHo mosHast MX OYMCTKA OT MpUMecei BBI3bIBAET MPU UX MPUMEHEHUH
noboyHble peakuuu. B To ke Bpems CpaBHHUTEIbHO HH3Kash KOHLEHTpAIUsl a30THUCTBIX
KOMIIOHEHTOB (0K0JI0 5%) 00ycrnoBIMBaeT BBEJACHHE MOBBIMICHHOTO OOBEeMa >KHUIKOCTH B
OpraHu3M, UYTO KpaitHe HeXKelaTeIbHO, 0OCOOCHHO y OOJIBHBIX B TSKEIOM COCTOSTHHH.

HpOTI/IBOHOKa3aHHH K BBC¢JICHHIO TMAPOJIHU3ATOB 0eJKa 1 aMUHOKHCJIOTHBIX

cMecelii:

. HapyieHne PyHKIIMU EYCHH U TMIOYEK — MTeYSCHOYHAs U TTOYeUHas
HEAOCTATOYHOCTE;

. mo0bIe OPMBI AeTHIpaTAITUH;

. IIOKOBBIE COCTOSTHMS,

. COCTOSIHHSI, COTPOBOKIAIOIIUECS TUITOKCEMHUEH;

. OCTpbIE TEMOIMHAMUYECKUE HAPYIICHNUS,

. TPOMOOIMOOJINYECKHUE OCTIOKHCHHUS;

. BBIpaKEHHAs Cep/IeUHasi HeJJOCTATOYHOCTh;

. COCTOSIHUS, IIPU KOTOPBIX 3aTPYAHEHO JJTUTEIHLHOE

KarnenbHOe BiuBaHue. JKupoBbie IMyJIbCHH

JKupoBbie SMyIIbCHH TIPU MPOBEICHNH MTAPSHTEPATLHOTO MUTAHUS TOIYYHIN ITUPOKOE
pacnpocTpaHeHHe B CHIIy TOTO, YTO OHH SIBJISIOTCS BBICOKOKAJIOPUUHBIMH SHEPTEeTHYECKUMHU
npenaparami, a 3TO JaeT BO3MOXKHOCTH OTPAHUYMBATHCS CPABHUTEIBHO HEOOJBIIMM 10
00beMy BBEICHHEM JKUAKOCTH NPU BOCIIOJIHEHWH 3HAYMUTENIBHON 4YacTH JIeduIUTa SHEPrHu
opranu3ma. LIeHHOCTb >KMPOBBIX SMYJIbCHH €IIe M B TOM, YTO OHM UMEIOT B CBOEM COCTaBE
HEOOXOJMMBIE KHUPHBIE KUCIOTHI (JINHOJIEBYIO, JTMHOJICHOBYIO, apaxuI0HOBYI0). [1lo pacueram
Wretlind (1972), onTuManbHas 103a KHpPOB B KIMHUYECKUX YCIOBUAX cOCTaBiseT 1-2 r/kr
Macchl Teja 3a CyTKH.

BBenenue KHUpPOBBIX SMYJIbCUH B H30JUPOBAHHOM BHJIE HELENECOOOpa3HO U Jaxe
HEMoJIe3HO, MOTOMY 4YTO BeJeT K Keroauuaosy. /[lng mnpenynpexaeHuss m1oJ00HOTO
OCJIOKHEHUSI HEOOXOJIMMO HCHOJb30BaTh JMIUIAHO-TIIOKO3HBIH PACTBOP C COOTHOLIEHHEM
quciaa KaJopui, MOIy4aeMbIX OT TOTO M JIPyroro MCTOUYHUKOB 3Hepruu, paBHbM 1:1. Takoe



COYETaHUE BEIIECTB MO KAa4eCTBY HAIOMHHACT HOPMAJBHYIO JTUETY, a 3TO MPEAYNPEeKIacT
pa3BUTHE THIIEPUHCYTMHEMUH, runepriaukemun (Jeejeebhoy, Baker,1987).

W3 wucrnosp3yeMplXx B Halled cTpaHe HaWOOJIbLIEE pPACHPOCTPAHEHUE IOJIYUHIIH
npernaparsl UHTPATHNUA W JUnoQyHaIuH. JIOCTOMHCTBOM HHTpaTUNHIA SBISETCS TO, YTO B
20% KOHIIEHTpAIMHX OH M30TOHWYEH IUIa3Me M €r0 MOKHO BBOJHWTH JIaKe B mepudeprueckue
BEHBI.

[IpoTuBOIIOKa3aHMsI K BBEJICHHIO JKUPOBBIX SMYJIbCUN B OCHOBHOM TaKHE K€, KaK U JUIs
BBEJICHUS OCNKOBBIX pacTBOpPoB. Hajgo TNOMHUTE O HeElenecooOpa3HOCTH BBEACHUS HX
OOJIBHBIM C TUIIEPIHUIUACMUCH U THaOCTHKAM.

PacTBOpBHI yriieBoaos

VYTneBobl MCMONB3YIOTCS JUIS TApEHTEPaTbHOTO THTAaHUS B CHJIYy TOTO, YTO OHHU
SBIISIIOTCSL HanOoJiee JOCTYITHBIMH HWCTOYHHMKAMH DSHEPTUU JUIs opraHm3ma OosibHOTrO. UX
SHEPreTUYecKasi IICHHOCTh COCTABISET 4 KKaJ/T. YUHUTHIBAs TO, YTO CyTOYHAsi MOTPEOHOCTH B
sHepruu cocraBiaser okoio 1 500-2 000 kxaji, TO CTaHOBUTCS MOHATHOM mpoOiema
M30JIMPOBAHHOTO TPUMEHEHHUs YTIIEBOJIOB ISl €€ TMOKPHITHA. Eciu mepeBecTH pacdeT Ha
M30TOHUYECKUA PACTBOP TJIOKO3BI, TO JJIsi 3TOTO MOTpedyeTcs: mepenuth He MeHee 7—10
KHUJIKOCTH, 9YTO MOYKET IIPUBECTH K TAKUM OCJIOKHEHUSIM, KaK TUIIEPTUAPATAINS, OTEK JIETKHX,
CEepACYHO-COCYUCTHIC HAPYIIICHHUSI.

[Ipumenenne xe OoJiee KOHIIGHTPUPOBAHHBIX PACTBOPOB TJIOKO3BI  YPEBATO
OITACHOCTBHIO0 BOSHUKHOBEHHSI THIIEPOCMOJISIPHOCTH TIJIa3MBbl, a TAaKXKe pa3IpaKeHHEM WHTHMBI
BEH C pa3BuTHEM (Py1eOUTOB U TpoMOO0(hIeOnTOB.

Jl1s TOro 4toObl UCKIFOUUTh OCMOTHYECKUI IUype3, Helb3s AOIMYCKaTh MPEBBIIICHUS
CKOPOCTH BiMBaHUs TIOK03bI Oosee 0,4—0,5 r/kr/4. B mepeBoje Ha M30TOHUYECKUN PACTBOP
TJIFOKO3Bl ATO COCTaBisieT 4yTh Oojee 500 mi amsa GonbHOrOo Maccod 70 kr. UtoOwI
IPEeSyNpeUTh BO3MOXKHBIE OCIIOKHEHMs, OOYCIOBJICHHbIE HapyLIEHHUEM TOJIEPAHTHOCTH K
yrieBoJaM, HaJlo A00aBIATh K pacTBOPY IVIIOKO3bl MHCYIHMH B cooTHouieHun 1 EJI mHCcynuHa
Ha 3—4 r cyxoro BemiecTBa TIJIOKO3bl. KpoMe MOJI0OKUTETRHOTO BIMSHUS HAa YTHUIU3ALUIO
IJIFOKO3bl MHCYJIMH UTPAeT BaXKHYIO pOJib B a0COPOLIMM aMUHOKHCIIOT.

Cpeay MHOTOUYMCIIEHHBIX YIJIEBOJAOB, CYLIECTBYIOIUMX B MPHUPOJE, B IPAKTHUKE
[ApPEHTEPAIILHOIO MUTAHUS MIPUMEHSIOT TIII0KO3Y, PPYKTO3Y, COPOUTOI, TIMLEPOIL, IEKCTPaH,
STUJIOBBIH AJIKOTOJIb.

Boxa

[TorpeObHOCT, B BOJE NpPH MAapEHTEPAIHLHOM IUTAHUU PACCUYUTBHIBACTCS HCXOIA W3
KOJIMYECTBA SKCKPELMH, HEUYBCTBUTEIBHBIX OTEPh, TKAaHEBOU ruapaTtanuu. KinnHuyecku 1o
OIICHUBAETCS IO CJIEAYIOLUIUM KPUTEPUSIM: KOJMUYECTBY MOUYHU U €€ OTHOCUTEIBHOMN MIOTHOCTH;
AIIACTUYHOCTU KOXKU, BJIQKHOCTH S3bIKA; HAJMYUIO WM OTCYTCTBHIO JKaXKIbl, U3MEHEHHUIO
MAacchl Tena.

B nopme BomHble moTpeOHOcTH mpeBbimatoT auype3 Ha 1 000 mum Ilpu stom
SHIOTeHHOE 00pa30BaHKE BOJbI HE YUUTHIBACTCS.

[Totepss ©OenKoB, OIEKTPOJUTOB U TJIIOKO3YpUS 3HAYUTEIHHO YBEIHUYMBAIOT
MOTpeOHOCTh OpraHM3Ma B JK30T€HHOUM Boje. HeoOxoaumo BecTH y4deT MOTEPh BOJABI C
PBOTHBIMU MaccaMH, KaJoM, Yepe3 KUIIEYHbIE (GUCTYIIbI K OTBOJIHBIEC IPEHAXKH.

[To nanabM Elman (1947), pekomenayetcst BBoauTh 30—40 M Boabl Ha 1 Kr macchl
Tena JUIsl B3POCTBIX M JEeTel crapiie oxHoro roga. Cuumraercs, 4To HMUQPpPOBOE KOIUYECTBO



BBOJMMBIX KWJOKAJOPUHA JOJDKHO COOTBETCTBOBaTh IM(PPOBOMY 3HAYCHHIO OObeMa
MEPEUTON KUJIKOCTH (B MUJUTAIIUTPAX).

JIeKTPOJIMTHI

DNEKTPOIUTHI SABJISIFOTCSI HEOTHEMJIEMBIMU KOMIIOHEHTaMU IIOJIHOTO MapeHTePaIbHOTO
nutanusa. Kamnid, maramii 1 Gochop HEOOXOIUMBI IS ONTHMAJIBHOTO YACp)KaHUS a30Ta B
opraHusMe u Juist 00pa3oBaHus TKaHEH; HATpUM U XJIOp — VIS NOJIEP’KaHUsl OCMOJISUIBHOCTH U
KHUCJIOTHO-ILIEJIOYHOIO PAaBHOBECHUS: KaJIbLMA — JUIsI HPEIOTBPALLEHHUS JEMHUHEpATU3aLUU
KOCTEH.

Jist TOKPBITHSL IOTPEOHOCTH OpraHU3Ma B AJIEKTPOJIUTAX HMCIOJIB3YIOTCS CIIETYIOIHE
MH(QY3UOHHBIE CpeAbl: HM30TOHMYECKUN pacTBOp XJIOpHAAa HATpHs, cOaJaHCUPOBAaHHbBIE
PacTBOPBI AIIEKTPOIUTOB (JIAKTOCOJ, allecoJib, TPUCOJIb U T.1.), pacTBop 0,3% xmopuma xamusi,
pacTBOpPHI XJIOpH/IA, TTIIOKOHATA U JIaKTaTa KaJlblus, JIaKTaTa u cylb(ara MarHusl.

[Ipn pacuerax oObema HH(GY3UH PaCTBOPOB 3NIEKTPOJIUTOB MOKHO TOJIb30BATHCS
TaONMMUIEH CPEeIHECYTOUYHOW MOTPEOHOCTH B MHHEPATBHBIX BEIIECTBAX M AJIEKTPOJIUTAX
(IToxposckui, 1965; Wretlind, 1972):

CyroyHasi noTpeOHOCTb

OmeMeHT rpaMMax B MMOJIB/KI/CYT
Kanmi 2,5-5 0,7-0,9
Harpuii 4-6 1,0-1.4
Kanpunii 0,8-1 0,11
Maruuii 0,3-0,5 0,04
docdop 1,0-1,5 0,15
Xnop 5-7 1,3-1,9

Mapranenr  0,005-0,01 0,00006
Huak 0.01-0.015 0,00003
Menan 0,002 0,000007
Won 0,0001-0,0002 0,0000015
dTop 0,0005-0,0009 0,00007
BuramMunbl
[IpoBenenne  mapeHTEpaJbHOIO  THUTaHUS  NPEAYyCMATPUBACT  MCIOJIb30BAHUE
BUTAMUHHBIX KOMILUIEKCOB. KOJMYECTBO BUTAaMHUHOB, JOCTaTOYHOE JUIsI YIOBJICTBOPCHUS
CYTOYHBIX MOTPEOHOCTEH, ClIeIyeT T00aBIATh K OCHOBHOMY PacTBOPY VIS MapeHTEPaIbHOTO
nutanus. [I[puyMeHeHHe BUTaMHHOB B pAallMOHE OMPAaBJAaHO IPH IOJHOM aMHUHOKHCIOTHOM
ofOecrieueHny, B MPOTUBHOM CiIydae OHHU TMPOCTO HE YCBAaWMBAIOTCA, a IKCKPETHUPYIOTCS
MPEUMYIIECTBEHHO ¢ Mo4oil. Hamo Takke MOMHHUTH O TOM, YTO HE CJIEAYyeT BBOIHUTH
M30BITOYHBIX KOJHYECTB >KUPOPACTBOPUMBIX BUTAMHHOB (A, D), motomy 4TO mpuU 3TOM
CYIIECTBEHHO BO3pAacTaeT OMACHOCTh PA3BUTUS TUIMEPKAIBIUEMHH U JAPYTUX TOKCHYECKHX
3¢ dexToB.

Cpennsisi cyTouHasi MOTPEOHOCTh B BUTAMMHAX IPU TMapeHTEpaTbHOM MUTAHUU (TIO
M.®. Hecrepuny, 1992).

AckopbunoBas kuciora (But. C) 100 mr
Petunon (But. A) 1 000mxkr (3 300 ME)



Oprokanbiudepon (But. D) 5 Mkt (200 ME)

Toxkodepou (But. E) 10 mr
Tuamun (But. B1) 3mr
Pubodnaun (Bur. B») 3,6 M
[Mupunoxcun (BUT. Be) 4 mr
Huanun 40 mr
[TanToTeHoBas kuciota (BUT. Bs) 15Mr
Kob6anamuu 5 MKT
@dosnueBas KUCIO0Ta 400 MKr

BrimyckaroTcsi OTAENBHO TIpenaparbl  BOJOPACTBOPHUMBIX U KUPOPACTBOPUMBIX
BUTaMUHOB. B mocrnenHue roasl mpou3BOAST KOMOMHUPOBAHHBIE Ipenaparhbl, COJEpIKallue
AMUHOKHCIIOTBI, MHUHEpaJbHBIE 3JEMEHTHl U TJIOKO3y. B Hamel crpaHe pacTBOpHI
MUHEpAJIbHBIX BEUIECTB M BUTAMHHOB [UIsl MAPEHTEPAIbHOTO MHMTAaHUS [0 IOCIETHETO
BpEMEHU HE NMPOU3BOIUIH.

CoBpeMeHHBI ypOBEHb HAYYHBIX MPEJACTABICHUA W TEXHOJOTHA HCKYCCTBEHHOTO
MUTaHUA MO3BOJISIET pellaTh KIMHUYECKUE 3a/1auu, HenocTtynHble eme 20-30 net nazaa. Cranu
COBMECTUMBIMHU C KU3HBIO M JaK€ HOPMAaJbHBIM POCTOM OOIIMPHBIE PE3EKIINH KHUIIICUYHUKA,
HECOCTOSITENIBHOCTH JINTE€CTUBHBIX AHACTOMO30B, Tspkenenmue nopoku paszsutus KKT.
Onnako mpexae, YeM HOBEHIINE AOCTIKEHUS B OTOW OO0JacTH CTaHyT B HalIed CTpaHe
MOBCETHEBHON (M TOBCEMECTHOM!) peaNbHOCTHIO, MPEICTOUT MPOJeiaTh €Ile J0CTaTOYHO
O00ONBbIION  MyTh, TIJIABHBIM  YCJIOBHEM  KOTOpPOTO  SIBIIIETCS  TOCJel0oBaTelIbHas,
dbyHgamMeHTanbHas U 00bEKTHBHASA 00pa3oBaTelIbHAS MPOTPaMMa.



