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1.1. Ponb nyyeBou Tepannm B JIe4eHUN paka

JlydeBas Tepanus NpoJOKACT OCTABATHCSI OMHUM M3 ABYX HanOosee 3(h(heKTHBHBIX
METOJIOB JICUeHUs paka. boiee OJ0BUHBI OHKOJIOTHYECKUX OOJIBHBIX B OTPEICIICH-
HBbIC TIEPUOJBI BPEMEHH B XOJI€ JICUCHHs IOJYYaloT CEaHCHl JIy4eBOH Tepamuu
(Tobias, 1996; Delaney et al., 2005). /laBHO TPUMEHSIOIIUICS XHPYPTUIECKIHA Me-
TOJI B PSIZIC CITyYaeB MCIIOJIb3YETCS TIPU TICPBUYHOM JICUCHHUH U JUISI HEKOTOPBIX paH-
HUX, HE OCIIO)KHEHHBIX METACTa3aMH OIyXOJIeH, AaeT HEIJIOXOW TepareBTUUYECKHUI
pe3ynbTat. JlydeBas Tepanus mpeacTaBisieT COO0W XOPOIIYIO aIbTEPHATHBY XHPYP-
THYECKOMY METOJIY M TIO3BOJISIET B TEUEHHE UTUTEIILHOTO BPEMEHN KOHTPOJIUPOBATh
pa3BHUTHE MHOTHX OITyXOJICH TOJIOBBI U IIIEH, JIETKUX, IIEHKH MaTKH, MOYEBOTO TTy3bI-
ps, IpeacTaTeabHOM KeTe3bl B KOXKU. [Ipu 3ToM 9acTo yaaercst JOCTHTHYTH Y deK-
THUBHOI'O KOHTPOJIS 32 POCTOM OIlyXOJIEH U XOPOILIMX KOCMETHUYECKUX PE3YJIbTaTOB.
Hapsiny ¢ npuBeneHHBIMU puMepaMy 3(QPEKTUBHOCTH JIy9eBOU Tepanuu Uit MHO-
rux OOJBHBIX OHA BHICTYINACT B KAUECTBE MAJUIMATHBHOIO CpeicTBa. B HacTosmiee
BpEMsI XUMUOTEpAIHUs ABJISIETCSA TPETHUM BasKHBIM METOIOM JIEUEHUS 3J10KaUeCTBEH-
HbIX omyxoJeii. HauaB ¢ ncronp3oBanus azorucroro unpura B 1920-x 1T., B HaCTOSI-
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mee BpeMsl XMMHUOTEpaIus pacrojiaraeT OOJbIIUM HabOpOM CpejicTB OOphOBI C
pakom. IIpaBia, Ha npakTHKe KCIONB3yeTes He Oosee 10-20 mpemaparoB. MHorue
OOJIEHBIC TIOTYYAIOT XUMHOTEPANICBTUIECKUE CPEACTBA B XO/I€ OOIIEi CXeMEbI Jieue-
HUS, ¥ YaCcTO y HUX HAOJIOIaeTCs OCINabIeHNe CHMIITOMATHKY U IIPHOCTaHOBKA Pa3-
BUTHS 3a0oyieBaHMs. HakoHel, B KIMHHYECKYIO TPAKTHKY ITOCTYIAIOT aapecHBIC
(TapreTHBIC) TpenapaThl (KOTOPHIE TAaK)KE HA3BIBAIOTCS «MaJICHBKHEY WIH «ObIC-
TpbIe» MOJEKyNbl). HekoTopele n3 HUX [HampuMep, HHTHOUTOPHI SIHACPMAITHEHOTO
pocroBoro akropa (EGFR)] ucronb30Bairck COBMECTHO C JTyueBOM Teparuei 1 mo-
Ka3aJgu 00HaIe)KUBAOIIHIE KIIMHUUECKIE PE3yIbTATHL.

B a6 1.1 (Delaney et al., 2005) npeacTaBieHO MPOIICHTHOE KOTUYECTBO 00JTh-
HBIX C OMYXOJISIMH Pa3IMIHON JIOKAJTH3alHH, KOTOPEIM TT0OKa3aHa JydeBast Teparmsl.
Tabmuia cocraBineHa Ha OCHOBAHUHU KJIMHUYECKHU TOATBEPKICHHBIX PE3YIbTATOB U
IIpeICTaBIeT COOOH KPaTKyIO CBOAKY MaHHBIX, HILTIOCTPUPYIONIIX POJIb Ty4eBOil Te-
panuu B ICYCHUH Pa3IMYHBIX OIyXoJiei. Hirke mpUBOIATCS COOTBETCTBYIOIIUE TTPH-
MEpBL.

® Monounas scenesa. J1jist IedeHUsI Oy XO0JIEH MOJIOYHOM KeJ€3bl, HAXOISIINX -
Csl HA PaHHEW CTaJIMU U HE UMEIOIIUX METAcTa30B, OOBIYHO HCIIOIB3YIOT XH-
pypruyeckuii merox (Hampumep, JammdkTomuio). Ilpu stom B 50-70%
CIIy4aeB yJaeTcsi KOHTPOIMPOBATh pocT omyxoiu. [Ipu nocnemyroriem ooiy-
YEHHUU MOJIOYHOM Kele3bl U PETHOHATBHBIX JINM(ATHUECKUX Y3II0B ATH U ]-
pBI yAaeTcsi yBeIMUnTh eie B npenenax 20% W IpoauTh BBIKHUBAEMOCTb
601bHBIX. CyIIIECTBEHHYIO POJIb B MIPOAJIEHIH BEKHBAEMOCTH TAK)KE HTPAET
TOPMOHAJIbHAS TEPAIUs M XUMHUOTEparusi. Y 00JIbHBIX C IMArHOCIIUPOBAHHBI-
MH MeTacTa3zaMH IMPOrHO3 HeOIaronpusTHBIH.

® Jleekue. BONBIIMHCTBO OIMyXOJIEH JIETKOTO HA TO3JHMX CTaAWAX Heolepa-
OCIbHBI U TIPU UCTIOJIH30BAHUH JTyUEBOW TEPAIIMH COBMECTHO C XUMHOTEpa-
MMel 00eCIeUYMBAIOT S-JIETHIO BEDKMBAEMOCTL OOJBHBIX JHINL B 5%
ciydaeB. OIHAKO HA PAHHUX CTAJMSIX PA3BUTHS OMYXOJH Y OOJBHBIX, KOTO-
PBIM HE IMOKa3aHa XUPYPruveckas orneparys, ocjae NPOBeICHHs 00TyYCHHS
B MaCCHBHBIX JI03aX YIAeTCsl KOHTPOJIUPOBATh PA3BUTHE OITYXOJIH.

® [Ipedcmamenvhas diceneza. XUPypruueckuii METOJ U JydeBas Tepamnus 00-
Jaal0T IPUMEPHO OJMHAKOBOH 3(pPeKTUBHOCTBIO U 0OecneunBaoT JIn-
TCJIbHYIO0 BBDKHMBACMOCTb OOIBHBIX. OHyXOHb Ha paHHUX CTagusAaX 4acTo
BBIJICUHUBACTCA C IMOMOINBIO OI[HOI71 Hy‘leBOﬁ TEparunn C UCIOJIb30BaHUEM
BHEIIIHET0 IMy4Ka uin Opaxurepanuu. [Ipu sTom Gosee uem B 95% ciydaen
o0ecrieunBaeTCs MATUIETHS S BEKHBAEMOCTHh OOJIBHBIX. HHH JICHCHUs omy-
XO0JICH, HaXOIAMMXCS Ha Ooyiee TMO3MHUX CTATUSAX, HApSAAYy C 0OIydeCHHEM
BHCHIHUM ITYYKOM, MOXKET l'IOTp€6OBaTLC$I AHTUTOPMOHAJIbHasA TEparus.
XuMuoTrepanus oka3plBaeTcad MeHee Y(P()EKTUBHBIM CPEICTBOM KOHTPOJII
JIOKaJIBHOTO POCTA OIYXOJIH.

o [lleiixa mamxu. OIyXoIb, HaXOAAMIasACs Ha Oojee MO3AHEH CTalud, 9eM in
Situ, 9aCTO BBUICUMBACTCS COBMECTHBIM HICIOIBE30BAHIEM MECTHOTO M BHETII-
Hero o0ydeHus; B OoJiee 3aMyIICHHBIX CIyJasX JIy4eBYIO TEPAITHIO 4acTo
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Ta6nuua 1.1. Micnonb3oBaHue nNy4eBon Tepanuu B 1e4eHUn onyxosnen pasnny-
HOW nokanmndauumn (¢ paspelwenmna na: Delaney et al. 2005)

Jlokanusauua onyxonm dons Adons Aong 60JbHbIX, MONYy4aBLUNX
cpeau GOonbHbIX, KypC ny4eBoii Tepanum
BCexX nony4yaBwux (B % oT o6LUero KonuyecTea
onyxonen Kypc ny4eBomn OHKOJIOTMYE€CKUX GOJIbHbIX)
(%) Tepanuum (%)
MosouHas xkeje3a 13 83 10,8
Jlerkue 10 76 7,6
Menanoma 11 23 2,5
IpencrarenbHas xees3a 12 60 7,2
JKenckast mosioBast cdepa 5 35 1,8
Tonacras kuika 9 14 1,3
Ipsimas kuika 5 61 3,1
TonoBa u mes 4 78 3,1
JKemunsrii my3sIphb 1 13 0,1
[Teuens 1 0 0
I'notka 1 80 0,8
Kemxynox 2 68 1,4
[Tomxenynounast >xenesa 2 57 1,1
Jlumdpoma 4 65 2,6
Jletiko3nl 3 4 0,1
Muenoma 1 38 0,4
ITHC 2 92 1,8
TTouku 3 27 0,8
MoueBoii my3bIpb 3 58 1,7
CeMeHHUKHI 1 49 0,5
[LnToBMTHBS XKene3a 1 10 0,1
HenssectHoit 4 61 2,4
JIOKaJTM3aluu
[Ipoune omyxonu 2 50 1

Bceero 100 — 52,2
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KOMOMHHPYIOT C XUMHOTepanuell. BEnDKIBaeMOCTh OOJBHBIX CHIIBHO BapbH-
PYET B 3aBUCHMOCTH OT CTaINH 3a00JICBaHMS U IIPH JICUCHUH B cTaanu | obec-
neuynsaer npumepHo 70%, a B ctaauu IV — b 7% BBIKMBAEMOCTH.

® [ono6a u wies. Ha paHHUX CTaUAX OIYXOJIb NOJAACTCS XUPYPrHUECKOMY JIe-
YEHHUIO WM Jy4eBOM Tepanuu (BHEIIHUM IYYKOM W/MIM OpaxuTepanuei).
Ha Gonee mo3aHUX CTaAUAX JIydEBYIO TEPAMHUIO OOBIYHO IPOBOST B PEKUME
(pakIMOHNPOBAHHUSI 103! (HaIpUMeEp, U (POPCUPOBAHHOM OOTYyUECHHH UIN
pu runeppakHOHIPOBAHNN) U B COYETAaHUHU C XUMHOTepanueil. B mocnen-
Hee BpeMst IPENPHHUMAIIICH TOMBITKH COBMECTHOTO HCIIOIb30BAHMS HHTH-
outopoB EGFR (mampumep, nerykcumaba) m mydeBoil Tepammu. Ilocie
MEPBUYHOTO XUPYPrHYCCKOTO JCUCHUS JIOKAJIM30BAaHHBIX OIyXOJICH 4acTo
HCTIONIB3YETCS JIydeBasi TePAITUsl HHOTIa COBMECTHO ¢ XUMHOTEPAITHEH.

® Jlumghomei. JlydaeBas Tepanus XOHKKHHCKUX JTMM(OM, HaXOJSIIIUXCS Ha paH-
Hel cramum, obecreunBaeT npuMepHO 80—90%-10 BBEDKHBAEMOCTH OOJIb-
HBIX. B Hacrosimee Bpems, OIHAKO, JIy4EBYIO TEPAIHIO Yalle MPHUMCHSIOT
COBMECTHO C XUMHOTEPAITHEH, YTO TI03BOJISIET ITOIBEPTraTh O0TyUCHHIO MCHb-
muii 00beM TeNa U MCIIOJIb30BaTh MEHEE BHICOKHE J03bI pajIaliiy.

® Mouesoil ny3vipb. DOPEKTHBHOCTh XUPYPTUUECKUX METOJOB HJIH JIy4eBOH
TEpanHHu CYIIECTBCHHO 3aBUCUT OT CTaiuH 3a00J1eBaHus; 00a MeTos1a odecrie-
yuBaroT 6onee yem 50%-10 MATUIETHIOI BEKUBAaEMOCTh 00JbHBIX. [IpH pake
MOYEBOTI'O Iy3bIpsl HA paHHEH CTaJ(MK YaCTHYHOE 00JIydeHHe, o0ecieuBaro-
IIee COXPaHHOCTh OpraHa, IPeJCTaBIsIeTCs XOpolueil paBHOA((DEKTUBHOI
AIIbTEPHATUBOI XUPYPTUUSCKOMY METOIY.

® Onyxonu Opyeou noxaruzayuu. JIydeBast Tepansi, B T. 4. COBMECTHO C XHMHO-
TeparnueH, 4acTo UCIOJIb3YETCs B KAUeCTBE MOCTONEPAI[HOHHOIO METO/1a Jie-
YECHHS OITyXO0JIeH TOJIOBHOT'O MO3Ta, TIO/PKEITYA0YHOM JKeIe3bl MM CapKOM, a
TaK)Ke B KAYeCTBE CPEJICTBA MPEIONEPAIIMOHHON Teparnuy OmyxoJeH muiie-
BOJIa TIPSIMOM KHMIIIKU U JKETYIKA.

C noMOIIIBIO JTYy4eBOM Teparuy y 3HAYUTEIBHOTO YKciia OOJBHBIX YIaeTCs JI0C-
TUTHYTbH JIOJITOBPEMEHHOTO KOHTPOJISI HaJl POCTOM PACIIPOCTPAHEHHBIX TUIIOB OITyXO-
neid. J{ns o6cyxIeHus BOPOCOB (PMHAHCHPOBAHHSI HAIIMOHATBHBIX MPOTHBOPAKOBBIX
MporpaMM HEO0OXOIUMO pacrojarath JaHHBIMUA 00 3()(HEKTHBHOCTH OCHOBHBIX Tepa-
neBTudecknx MeronoB. CoriacHo oneHo4HbiM JaHHbIM (DeVita et al.,, 1079 n
Souhami and Tobias, 1986), MOKHO 0KHATh, YTO METOBI MECTHOTO JICUCHHSI, BKJTIO-
YaroIUe XUPYPrUUCCKUE U/HITH JIyUeBYIO Tepanuio, 0yayT 3((GeKTHBHBI TPUMEPHO B
40% cnyuaes; BepoATHO, Ui 15% ormyxosei pa3muyHOH JIOKaIu3aluy JTy4eBas Tepa-
TUs1 SIBJISIETCSI OCHOBHBIM METOIOM JieueHust. HarnpoTus, 1iist MHOTUX OOJIBHBIX, TTOITY-
YaBIIMX XMUMHOTEPAIHIO, €€ BKIIAJ B KypaOelnbHOCTh paka COCTABIISIET BCETrO JIUIIIb
okoJ10 2%, a C y4eTOM BO3MOXXHOCTH TPOJIJICHUS MPOJODKUTEIBHOCTU KU3HU €IS
10%. DT0 0OBSACHSIETCS TEM, YUTO OIYXOJIH, TTOIAIOIIHECS JICYCHUIO TOIBKO XUMUOTE-
paneBTHYECKUM METOJIOM, IOCTATOYHO PEAKH. ECIN 3TH pacdeTsl BEPHEBI, TO B HACTOSI-
mee BpeMsi JTy4eBOW Teparueil BBIICUMBACTCS B CEMb pa3 OOJbIle OONbHBIX, YeM
XUMHOTepanuei. Takoe yTBEep:KICHHE OTHIOJIb HE yMAJISIeT 3HAUSHUSI XUMUOTEPAIIAH B
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JICYCHNH MHOTHX BHJIOB OITyXOJICH M ee d(P(PCKTUBHOCTH B KaUeCTBE aIbIOBAHTHOTO
CpEICTBA, OTHAKO JIUIIH WLTIOCTPUPYET BBIIAIOIIYIOCS POIIH 3TOTO JIeueOHOTO METOIa
(Tubiana, 1992).

B nacrosiiiee BpeMsi npeanpUHUMAOTCS] MHOIOYHMCIEHHbIE HOIBITKH YCOBEp-
LIEHCTBOBATh METO/IbI JIyueBOM U xumuoTepanuu. LLIupoko nmponaraHaAupyoTcs Ta-
KHE HOBBIC XHMHOTEPANCBTHYCCKUE MpEnaparbl, Kak JUMQPOKUHBI U POCTOBBIC
(bakTOpBI, a TaK)KE JIEUEHUE C UCTIOIb30BAHUEM aHTHOHKOTCHOB U T€HHOM Teparuu.
OpHaKO eclii Mbl 337aJIMMCS 1IeTIbI0 YBEIMUNTh KypaOelbHOCTh paKa, CKakeM, Ha
2%, TO 11 9TOTO HEOOXOIMMO OYyJeT YBEININTH dPPEKTUBHOCTH JTyIEBOH TEPATHH
mwntb ¢ 15% 1o 17%, B To Bpemst kak 3(h(heKTHBHOCTH XUMHOTEPAITHH — B JIBA Pasa.

MoHO Ha3BaTh CIEAYIOIINE YETHIPe OCHOBHBIX (pakTopa, 00CCICUUBAOIIIEC
JIaJbHEUILINN MPOTpecc Ty4YeBOU Teparuu.

1. JloBexeHue CTaHAAPTOB JO3BI H CIIOCOOOB OOIyUCHHUS 10 YPOBHEH, MPUHS-

TBHIX B JIyULIMX PAIHOJIOTHYECKHX LIEHTpaXx.

2. Hcnonb3oBaHuEe HETPAIULMOHHBIX METOJOB paclpeleleHusl J1030BbIX Ha-
IPy30K C UCHOJIb30BaHUEM KOH(OPMHOMU JIy4yeBOW Tepanuu U MOAYJIUPOBa-
HUS UHTEHCHUBHOCTU II0TOKa (OTOHOB WJIM C MNPUMEHEHHEM IYyYKOB
MIPOTOHOB MJIM HOHOB YTJIepoJa.

3. Hcnosnb30BaHUE METOAOB BU3YAIM3aLUU JJIsl €)KEJHEBHOI'O KOHTPOJISL MpO-

ueayp o0aydeHus.

4. VY4eT OCHOBHBIX PagHOOHOJIOTHYECKUX 3aKOHOMEPHOCTEH.

B akagemMuyeckux paJuosOTHYECKUX LIEHTpax Mupa paboraer MmeHee 5% cme-
LMAJMCTOB O Jy4eBol Tepanuu. OHU ABIAIOTCS BpayaMU-KIMHUIUCTAMHU U UMe-
FOT BO3MOXHOCTb HCITIOJIb30BaTh TaKHE HOBBIE METOIbI JICUCHHUs, KaK, HapuMep,
WCIIOJIb30BAHME MOHHBIX MTyYKOB U METOJIOB BH3yalIU3allMH WIH MPUMECHCHHE HO-
BBIX PaJIMOCCHCHOWMIN3AaTOPOB W TPENapaToB IS aApPECHON TEpamuy OITyXOJeH.
Bce aTu Bompocsl, kKoTopsie obecriedaT BBICOKYIO 3(p(EeKTHBHOCTE IeUeHUs B OYIy-
LIeM, paccMaTpPHUBAIOTCS B OTAEJBHBIX IIaBaX HacTosuero nocodus. He cnenyr,
OJIHaKO, TyMaTh, 4TO MPOTPECcC JyUeBOH TEpANUU UCKIIOUYUTEIBHO CBSA3aH C KIHMHH-
YECKUMHU UCCIICIOBAaHUSIMHU, MPOBOJIMMBIMH B BEIYIIUX aKaJIEMHUYECKHUX IIEHTpaX.
CuuraeTcsi oOUICTIPU3HAHHBIM, YTO TOpa30 00Jiee CylIeCTBCHHBIN BKIIA]] B TOBbI-
menne d(PGEKTUBHOCTH JCUCHHS paka BHOCST TAaKHeE IMapaMeTphl, KaK BEITHIHHA
JI03BI ¥ c110c00 oOrydeHus. B ri. 8—10 ocBemaoTcest OCHOBHBIC IIPUHITAITEI ONTHMH-
3auK (HPaKLMOHUPOBAHHUSA J03bI C yUETOM HEU30€KHBIX MEPEPBIBOB B O0IYUESHHH.
JJ1st MHOTHX paJIM0JIOrOB 3TH IIaBbl MOTYT IIPEJICTABISATE COO0H Hanboiee BaXKHYIO
4acTh MOCOOMsI, MOCKOJIbKY B HEOONIBIINX KIMHUKAX, JaXke 0e3 CYyIIeCTBCHHbBIX 3a-
TpaT, UCIONB3YS ITH MPUHIUIIBI, BO3SMOXXHO MaKCUMAIBHO MPHOIU3UTHCS K ONTH-
MaJIbHOU cxeMe (PPaKIIMOHUPOBAHHOTO OOTYUCHHUS.

1.2. Ponb pagnaunoHHO Ouonormm

OKCMEepUMEHTAIbHBIE U TEOPETHUECKUE HMCCICOBAHUS B OOJIACTH PaJuallMOHHON
OHOJIOTHH CITOCOOCTBYIOT Pa3BUTHIO TyUEBOW TEPANUHU HA TPEX Pa3UYHBIX YPOBHSIX,
KOTOPBIE, B CBOIO 0YePe/Ib, MOKHO OTHECTH KaK K OOIIMM, TaK U K OoJiee crierudu-
YECKHUM.
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® Teopemuueckue npeocmasieHusi — SBISIIOTCS KOHLIENTYalbHOW OCHOBOM J1y-
yeBoi Tepanuy. OHU TO3BOJISIFOT BBIICHUTH MEXaHU3MbI M IIPOLIECCHI, JIexkKa-
[IM€ B OCHOBE PEaKIMH OIMyXOJIEBOM M 3/I0POBOM TKaHM Ha OOJMy4YeHHE, U
0OBSACHUTD CYLIECTBO HAOMIOAaeMbIX sABJIeHUNH. K HUM OTHOCATCS MIpeCcTaB-
JIEHUs O TUIIOKCHH, PEOKCUTEHALINN TKaHEH, peronyJ LU OIyX0JIel U Mexa-
Hu3Max penapanuu nospexaeanii JJTHK

o Cmpamezus neueHuss — pa3BUTHE HOBBIX MTOJX0/IOB B IyUCBOH Tepamnuu. ITO
HCTIOJIB30BAHNE CEHCHOMIM3aTOPOB THUIIOKCHUYCCKUX KICTOK U IPErapaToB
aJIPECHOTO NEHCTBUS, N3ITyUCHHUS C BBICOKOH JTMHEHHON Iepeaaueit SHEprun
(JIT13), a Takke YyCKOPEHHON METOJIUKH JIydeBOU Tepanuu U runepdpaximo-
HUPOBAHHUE JIO3BL.

® MemooOuku obnyueHss — BKIIIOYAIOT BBIOOP KOHKPETHBIX YCIOBHHA KIIMHUYEC-
KOI'0 IIPUMEHEHUs [IPOrpaMM JiydeBoi Tepanuu. Hanpumep, ucnonab3oBaHue
KOHBEPCHOHHBIX (DOPMYII UL pacueTa pa3IMdIHbIX PEKUMOB (PPaKIIMOHUPOBA-
HUS J103bl MM €€ MOLIHOCTH, a TaK)Ke PEKOMEHJALUH [0 OJHOBPEMEHHOMY
WY [IOCJIEJ0BAaTEIbHOMY IPUMEHEHUIO XUMHOTEpauu. Mbl Takke BKIIOYaeM
CIO/Ia METOABI, MO3BOJSIONINE pa3paboTaTh CXEMy ONTHMAIBHOTO JICUCHHS
KOHKPETHBIX OOJBbHBIX (MHANBHYATH3ALHS JTyUeBOH Teparin).

OueBUAHO, YTO PaJHOOHONIOrHs ChIrpajla BeChMa IJIOJAO0TBOPHYIO POIb B pas-
paboTKe HOBBIX KOHIIETIINH JTy4eBOH Tepaiy U B TO3HAHUM MEXaHU3MOB SIBJICHUH,
KOTOpBIE BIOCIEICTBUM OKa3aJlUCh A Hee MOoJe3HbIMU. bbuto paspaboraHo MHO-
JKECTBO HOBBIX METOJIOB JIy4€BOH Tepaluy, OJHAKO, K COKAJICHUIO, [10Ka JIUIIb He-
MHOIME W3 HHUX IO3BOJWIM CYLIECTBEHHO YJIYYIIUTb KIMHUYECKUE PE3YJIbTATHL.
K uncimy noctukeHuil, OTHOCSIUXCA K TPEThEMY U3 IIEPEUHUCIICHHBIX BBIIIE YPOB-
Heil, OTHOCUTCS pa3paboTKa HOBBIX KOHBEPCHOHHBIX (POPMYJI, B OCHOBE KOTOPHIX JIe-
JKUT JIMHEHHO-KBaApaTudHoe ypaBHeHHe (LQ). OnHako BMecTe ¢ TeM BO3MOXKHOCTh
JKCIEPUMEHTAIbHOW HayKU KOOPAMHUPOBATh JEATEIbHOCTh Bpadya-paguosiora Mnpu
BBIOOpE METOa OOJYdYCHHUS] OTpaHMYCHA M3-3a HEAJCKBATHOCTH TCOPETHUCCKUX H
9KCTIICPUMEHTAIBHBIX Mojenei. [103ToMy IpH OKOHYATENFHOM BBIOOpPE MPOTOKOJIA
00JTydeHHS BCET1a HEOOXOIMMO OIHMPATHCS HA KIMHIYECKHE TaHHBIC.

1.3. BpemeHHas wkana
paguoouonornyeckmnx apdeKToB

O06uryuenue 1r000r0 OMOIOrHYECKOr0 00BhEKTa 3aITyCKAeT MOCIIEI0BATEILHOCTh MTPO-
LIECCOB, KOTOPBIE 0 MPOJOHKUTENIFHOCTH CHIIBHO pasiuyarores (puc. 1.1). Otu npo-
LIeCChl MOXHO MoJpa3aenuTh Ha Tpu (asbl (Boag, 1975), KoTopbie 0XapakTepru30BaHbI
HUXKE.

daza pusnyecknx namMmeHeHum

Ora (a3za BKIIOYAET B3aUMOJICHCTBUS MEX/TY 3apsOKEHHBIMH YaCTUIIAMH U aTOMaMH,
BXOJISIIIMMHU B COCTAaB TKaHH. DJICKTPOHBI, 00JIaJar0IINe BEICOKOH CKOPOCTHIO, MPO-
xonat yepe3 monekyny JIHK mpumepno 3a 1078 C, a 4epe3 KIETKY MIIEKOITUTAI0-
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Buonornyeckne
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Mponndepaums kKNeTok

Puc.1.1. lLLkana passutusa adpdekToB 061y4eHns BMONorniecknx 06 beKTOB BO BPEMEHN

mux — 3a 10" c. Ha cBoeM MyTM OHM B3aHMOJEHCTBYIOT B OCHOBHOM C
OpOUTATIBHBIMU AJICKTPOHAMH aTOMOB, KOTOPBIE IIPU ATOM yJAIISIOTCS (TIpoliece Ho-
HU3AIUK) WM TIepeXxoasT Ha Ooljiee BHICOKMI SHEPreTUYEeCKHil YpoBeHb (Iporiecc
B030yxeHus ). Eciin ynaneHHbIe 271eKTPOHBI 00JIaat0T I0CTaTOYHON SHEpTrUei, OHN
CTIIOCOOHBI BO30YX/1aTh MM HOHU3UPOBATh COCETHUE aTOMBI, UTO IPUBOANT K KacKa-
Iy coObrTuit nonmzanuu. [Ipu oGmyueHnn kinetku nuaMerpoM 10 MKM ¢ MOTJIONIEeH-
HoIi 1030 1 I'p B ee 0ObeMe BO3HHUKAET 10° cOBBITHIA HOHM3ALHH.

daza xuMUn4YeCckux USMeHeHUum

®da3za XMMUYECKUX M3MEHEHUH OTHOCHTCS K MEPUOIY, B TEUEHUE KOTOPOTo 3TH H3-
MEHEHHBIE aTOMBI U MOJIEKYJIbI OBICTPO PEArUPYIOT C Pa3IMYHBIMU KJIETOYHBIMU KOM-
rnoHeHTaMu. [Iporieccbl HOHU3ALKU U BO30YKJCHHUS BBI3BIBAIOT Pa3pbIB XUMUYECKUX
cBs3eil 1 00pa3oBaHUE OCKOJIKOB MOJIEKYJI, KOTOPbIE HAa3bIBAIOTCS «CBOOOIHbIE PaIi-
Kajby. CBOOOIHBIC pajuKaibl 001aJal0T BHICOKOW PEaKLMOHHOW CIOCOOHOCTBIO M
YUYaCTBYIOT B LIENH PEAKLUH, KOTOPbIE B KOHIE KOHIIOB PUBOJSAT K BOCCTAHOBIICHUIO
paBHOBecus 3apa0B. [[poTexanue peakuuii ¢ yuacTueM cBOOOIHBIX paIMKaJOB 3aBep-
IaeTcsi mpuMepHo yepe3 1 Mc mociie okoH4YaHusl 00aydeHus. Baxueiimei xapakre-
PUCTUKONH XUMHMYECKOH (ha3bl SABISAETCS HAMUME KOHKYPEHIMH MEXAY PEeaKLUSIMU
HelTpanu3aluuy paaukaioB, HAIpUMep NPy MHAKTUBALMHU 32 CUET B3aMMOJICHCTBUS C
CyNbOTUAPWIEHBIMEA COSTUHCHUSMHE, U UX (PUKCALUCH, B Pe3yJIbTaTe KOTOPOH B OHO-
JIOTMYECKU BaXKHBIX MOJIEKYJIaX MPOUCXO/AT CTAOMIbHbIE XMMUYECKNE U3MEHEHNSI.

dasza OMonornyeckux uU3aMeHeHum

bronorngeckas (haza BKIIOUaET BCE MPOIECCHI, TPOMCXOAIIINE B aibHeimeM. OHI
HAYMHAIOTCS ¢ (DePMEHTATHBHBIX PEaKINii, CyOCTPaTOM KOTOPBIX CIYXKAT XUMHUEC-
KU MU3MEHEHHbIE MOJIeKyJbl. OCHOBHas Macca OBPEXICHHUM, HAlIpUMEP B MOJIEKYJIe
JHK, ycnemno pemapupyercsi. HekoTopble HEMHOTOUNCIICHHBIE TTOBPEXKICHUS HE
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pemapupyIOTCs M B KOHIIE KOHIIOB IPUBOIST KICTKY K ruOenu. KieTku morubaror He
cpa3sy; B JCHCTBUTEILHOCTH TOCIIE 00ITydIeHHS B HEOOJBIINX [103aX, TPEKIE YeM TI0-
THOHYTH, OHH ITPOXOJIAT Yepe3 HECKOIBKO MUTOTHICCKUX NelieHHH. PanHne mposis-
JICHUS PaAHAIIIOHHOTO TIOBPEKICHHSI TKAaHH CBSI3aHBI C THOCIIBIO CTBOJIOBBIX KIIETOK,
KOTOpasi MPOUCXOIUT B TCUCHNE HECKOIBKUX ITEPBBIX HENENTb U MECSIIEB TTOCIIE 00ITy-
YEeHUS U COIPOBOKIAAETCS YMEHBIIIEHHEM UX KonndecTsa. [Ipumepamu Takoii rudenu
SIBTSICTCSI TOPAYKECHHE KOYKH MIIH CITU3UCTOM, 3PO3UsT KUIICUHUKA U KIETOYHOE OITyC-
TOIIEHHE KPOBETBOPHOH TKaHM (cM. L. 13, pasn. 13.2). Bropuuneim 3ddekrom mo-
ClIe HACTYIUICHUS KJICTOYHOW THOENW SIBISAETCS KOMIICHCATOpPHAS MPOTH(Eparfist
KJICTOK, KOTOpast IIPOUCXOIUT B 37I0POBBIX TKAHSIX H B OIyxoisix. Eie mo3xe mocie
00JTydeHHS TKaHEH Pa3BUBAIOTCS TaK Ha3BIBAEMEBIC «ITO3IHHUE peakim». K ux quciy
oTHOCATCS (HYUOPO3 U TEICAHTHOIKTAZUH KOXKH, IOPAKCHUS CIIMHHOTO MO3Ta U KPo-
BEHOCHBIX COCYIOB. B oTHajeHHBIC CPOKH IMMOCTE OOTyUCHUS MOSIBISTIOTCS BTOPUY-
HBIC OITyXOJH (paJHallOHHbBIA KaHIeporenes). TakuM oOpazom, BpeMEHHas [IKaia
MIPOSIBIICHHS TIOCTPaIHAHOHHBIX AP PEKTOB MOXKET PACTIHYTHCS IO MHOTHUX JIET I10-
ciie o0ydYeHusI.

1.4. Peakuus 300pOBbIX U ONYXOJIEBbIX TKAHEN
Ha oO0nly4yeHue

B macrosimem mocoOuu IITaBHBIM 00pa3oM paccMaTPHBAIOTCS TAKHWE MOCIICACTBISI
paAMalMOHHOrO BO3JEHCTBHUS, KOTOPBIE IPOSBIIAIOTCS B TEUEHUE HENIEIb, MECALIEB U
JIET [10CJIE IIPOBEIEHUS Kypca JIydeBOil Tepanuu. TH OCIEICTBUS IPOSBIIAIOTCS KaK
B OITyXOJISIX, TaK U B 3JI0POBBIX TKAHSIX, KOTOPBIC HEM30ESKHO MTOTAIAI0T B MOJIC 00Ty~
yeHus1. OCHOBHAS 3a/1a9a paioONOIOTHH, TIPIMEHHUTEIBHO K JIy4eBOH Tepamuu, co-
CTOUT B OOBSCHCHHHM HAOJIOMaeMbIX (PCHOMEHOB W BO BHECCHHHM W3MEHCHHH B
CYIIECTBYIONIME CXEMBbI JICYCHUs (MIEPEUNCIICHHBIX B pa3/l. 1.2), MO3BOJISIONINX yBeE-
JTUYUTH UX 3)OEKTUBHOCTE.

Peaxmms omyxonn Ha 00TydeHNE IPOSIBIISICTCS B BUIIC €€ pecpecciiul, 33 KOTOPOH
HEpEeAKO HACTYMACT 80300H06G1eHUe pocma (MU PEUUANBAPOBAHNE), OTHAKO OITy-
XOJIb YK€ He CIIOCOOHA PAacTH B TEUCHNE BCEH JKU3HHU OOIBFHOTO (B 3TOM CIIydae TOBO-
PAT 00 N3TICYCHNH WIN O TOCTIDKCHUU KOHMPOTIA HAO TOKATbHLIM POCHOM ONYXOJ,
qT0 O0JIee MPABUIBHO). DTH TEPMUHEI, BBIICICHHBIE KYPCHBOM, OIMUCHIBAIOT TaKHE
peaKkuny OIMyXOJId Ha 0OJIydYeHHe, MEXaHU3MBI KOTOPBIX MBI OBl OYCHB XOTENH TI0-
HATh. B 1. 7 paccMaTpuBaroTCs KIIETOYHBIE OCHOBBI PEaKIIMH OIMyXOJIeH Ha 00Jryde-
HUE, B TOM YHCJI€ BKJIIOYAIOIINE KOHTPOJIb 3a €€ POCTOM.

[posiBneHnst peakyy 310pOBEIX TKAHEH Ha O0TydeHNE B TEPAIIEBTHUCCKUX 0~
3ax BapbUPYIOT OT PAa3BUTHUS YyBCTBA JICTKOTO AUCKOM(MOPTA IO TSHKEIOTO COCTOSI-
HUSI, YTPOXKAIOMIETO KU3HU 00NBbHOTO. CKOPOCTH Pa3sBUTHS ATUX MPOSBICHUH IS
Pa3HBIX TKaHEW pa3IM4Ha M YacTO ONPENEISIETCS MOJYYEHHOW 030U M3Iy4YeHHUs .
Boo0b1e roBopst, mopaxkeHue KPOBETBOPHOW TKAHU U SITUTENHS TIPOSBISICTCS CITyCTS
HEJIeNN TIocyie OOydYeHHs, a MOPAKCHNE COCAMHUTEIHHOW TKaHH — €IIe ITO3Ke.
K 4ucity OCHOBHBIX JOCTHIKEHUH pajinoOnOIOTHH, JOCTUTHYTHIX B 1980-¢ rT., OTHO-
CHTCS YCTaHOBJICHHUE (haKTa PazIHIHON MOIU(PHUIINPYEMOCTH PAHHHX W IIO3AHUX pe-
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Akl 3A0pOBOM TKaHM Ha OONyYCHHWE MpH (PAKIHOHUPOBAHUK JO3BL OTO
MTOCITY>KAJIO CTUMYJIOM K Pa3BUTHIO MHTEpEca K METOIy THIEpPPaKIHOHHPOBAHII
no3el (cM. 1. 10, pa3za. 10.3).

[TepBoouepeHOM 3a1aueii Bpada-pajroiora siBJISIETCS BO3MOXHO 00JIee TOUHOE
U HaJIEXKHOE UCCIIeZIOBaHUE PEeaKLMU TKaHU Ha Bo3JeicTBre panuanuu. s onuca-
HUS TaKOH CUCTEMBI UCCIIEJOBAHNUS HCIIOJIb3YETCSI TEPMUH «TeCTUpOBaHue». B ri. 7,
pasa. 7.2 omucaHbl METOJIbI TECTUPOBAHMS PEAKIIMU OIyXoJiel Ha oOmydeHue. J{ms
310pOBBIX TKaHEH MCIIOJB3YIOT CIeAyIOIe TPU METOa TECTUPOBAHHUS.

® Pecucmpayusi mxkanegulx 3¢ghexmos. MOKHO OLCHUBATH CTEIICHb TSDKECTU
JIy4eBOTO MOPAKEHUS TKaHHU, UCIONB3Ys IPOM3BOJIBHYIO LKAy, HAlPUMep
WCIIOJIB3Ysl JaHHbIE, MIpecTaBleHHbIe Ha puc. 13.7 u 13.9. Jlnsg noBepxHoc-
THBIX TKaHeW OpraHu3Ma TaKOW IOJXO0Jl OKa3bIBAETCSl BECbMa IEPCIIeKTHB-
HBIM B ONPEJICJICHUN YPOBHSI 7103 IO U303 (EKTy.

® Oyenxa mranesvix @hyHkyuil. J1Jiss HEKOTOPBIX TKaHEH pa3padoTaHbl METOIbI
TCCTUPOBAHUSA q)yHKHPIOHaHLHOI;‘I AKTUBHOCTH, MO3BOJIAIOIINEC PETUCTPUPO-
BaTh CTETICHb BBIPAXCHHOCTH painannoHHbIX 3 dextoB. K ux unciy, Hanpu-
Mep, OTHOCHUTCS PETHCTpals] WHTCHCUBHOCTH IBIXaHWS Yy MBIICH Kak
MTOKA3aTelb, OTPAKAIOMNH (PYHKIIMOHATBHYIO aKTHBHOCTH JISTKHX, KIHMPEHC
ATHIICHIMAMUHTETPayKCyCcHOU KUCIoThl (DI TA), oTpaxaroiuii CTeIeHb Mo-
pakeHus mouek (puc. 8.4), Wi KOJUIeCTBO (POPMEHHBIX 3JICMEHTOB KPOBH
KaK MHIUKATOp (PYHKIIMOHHPOBAHHS KOCTHOTO MO3Ta.

® [IpogedeHue KI0HO2eHHOU npoObl. 115 HEKOTOPOTo THIA OIYyXO0Jei U 310-
POBBIX TKaHEH MOXKHO pa3padoTaTh METO/bI, TO3BOJISIOIINE TOCYUTHIBAT
YHUCIJIO KOJIOHUH, 00pa3yeMbIX OJHONW 00JyU4eHHOM KIeTKOH. DTO 0COOEHHO
BAXKHO JJISl OMYXOJieH, MOCKOJbKY M3BECTHO, YTO BO30OHOBJIGHHE POCTa
OIIyXOJIU TIOCJIE JIEUEOHBIX MEPOIPUATHI BBI3BAHO Mponudepanueil uib
HEOOJBIIOT0 KOJIMYECTBA €€ KIETOK, COXPAHHUBIIHUX CIIOCOOHOCTH K 00pa30-
BAaHMIO KOJIOHUI. DTOT Ba)XXHBIN pa3jieN pajualMoOHHON OMOJIOTHH OCBElIa-
ercs B 1I1. 4.

1.5. KonnyecrBeHHble 3aKOHOMEPHOCTHU NPOSB/IEHUNA
paguoouonoruyeckux apdeKTos,
[030Bble KPpUBbIE U NOHATUE nsoadpdekra

[ToBpexaenue, KOTOPOE TKaHb MOJyYaeT Py 00Iy4eHUH, CO BpEMEHEM YBEIHMYUBA-
eTCsl, TOCTUTAET MHKA, a 3aTeM MOXKET CHIKaThes (puc. 1.2, a). Kak MokHO Komryec-
TBEHHO BBIPA3UTh CTENCHb ATOTO TMOBPEkKACHUsA? MOXHO ObUIO OBl M3MEPHUTH
CTEIICHb €T0 TPOSIBIICHUS B HEKOTOPBIN ONPEICICHHBI MOMEHT BPEMEHH T0CIIe 00-
JYYCHHSI, HAIPUMEP BO BpEMsI MAKCHMAJIBHOTO TposiBiieHus 3 dekTa, HO Bpems Ha-
CTYIUICHUSI MAaKCUMyMa MOKET 3aBHCETh OT J03bl PaJWaAllMH, YTO TPUBENET K
HEOIPEJICJICHHOCTH B MHTEPIIPETallui pe3yiabTaToB. OOMIMM MOIX0J0M B JJaHHOM
cilydae SIBJISIeTCS pacyeT KyMyJISTUBHOTO () (eKTa MyTeM HHTEIPUPOBAHHMS 110 KPH-
BOIl B HAaIlpaBJICHHUH ClieBa — Harpaso (puc. 1.2, 6).
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Puc.1.2. Yetbipe Trina rpadpmkoB, NCNOb3yeMbIX A1 MOCTPOEHUS KPUBbIX M303ddekTa.
(a) PasButme pagnaumMoHHOro nopaxeHusa 340p0BON TKaHN B 3aBMCUMOCTU OT BPEMEHMN.
(6) PasButure kymynaTuBHoro addekra. (B) [losoBasi 3aBUCUMOCTb, MOCTPOEHHas B KOOP-
LMHaTax MHTEHCUBHOCTbL NopaxeHus (R) — nosa (D); ypoBeHb JOMYCTUMOM KIIMHNYECKOWN
TONEePaHTHOCTU BONbLINHCTBA TKaHEN (T) COOTBETCTBYET HUXXHUM 3HAYEHUSIM [O30BOM
KpuBow. (r) Mpaduryeckoe npencraBneHne n3oadpdeKkToB, COOTBETCTBYIOLLMX ONpeneneH-
HOMY YPOBHIO MOBPEXAEHNS 300POBOWN TKaHW (aHANOrMYHbIN rpadurk MOXHO NOCTPOUTL
O OnyxOJIieBOM TKaHU)

KyMynaruHas kpuBasi 111 HEKOTOPBIX 3JOPOBBIX TKaHEH JOCTUIaeT IUIATO,
BBICOTA KOTOPOTO CIIY)KHT KOJIMYECTBEHHOM Mepoi o01iero a¢pgexra JaHHOI 1035
00y4eHus Ha TKaHb. Pa3BuTHE OCTaNbHBIX 3((EKTOB, 0COOEHHO MO3AHUX I eK-
TOB OOJIy4YeHUs], XapaKTEPHBIX /IS COeTMHUTEIBHOW TKAaHU U COCYI0B, HOCUT TPO-
TPECCUPYIOIINI XapakTep, U KpHUBas KYMYJSTHUBHOTO OTBE€Ta CO BpPEMEHEM
npojaoikaeT Bo3pactaTh (puc. 13.7 n 13.8). B ra. 13, pa3za. 13.4 paccMoTpeHs! Me-
TOAbI KOJIMYCCTBCHHOM OLICHKHN KIIMHUYE€CKHU BBIPAXKCHHBIX peaKHI/Iﬁ 30POBBIX TKa-
Hell Ha o0JIydeHHe.

Ha crnenyromem stamne ucciaeqoBaHNus paJAdallMOHHOTO BO3JCHCTBUS HA TKaHb
U3MEHSIOT JI03y M3IY4CHUS U, TAKUM 00pa3oM, HCCIEAYIOT JO30BYIO 3aBHCUMOCTD
paauobuonornveckoro 3ddexra (puc. 1.2, ). B HacTosimem mocodun npuBoIUTCS
MHOJKECTBO TaKUX JI030BbIX KPUBBIX, Hanpumep puc. 5.6, 14.3 u 19.8. Kpussie, ni-
JTIOCTPUPYIONIME KIETOUYHYIO BBDKHUBAEMOCTh (CM. III. 4, pasl. 4.3), NpeiCcTaBisioT
co00ii elle OMH MPUMep KPHUBBIX, OTPAKAIOLINX JI030BYIO 3aBUCHMOCTB, KOTOPbIE
MIMPOKO MCHONB3YIOTCA B paguobunonorud. IlomgoxeHne KpuBoit Ha OCH J103BI OTpa-
JKAC€T YYBCTBUTCJIbHOCTb TKAHU K U3JIYYCHHIO; HAKJIOH €€ MPAMO YKa3bIBA€T BEJININ-
Hy 3¢ dekra npu yBenmuueHUN WM YMEHbIICHUH J103bI. Bce 3TH BONPOCHI, CBA3aHHBIC
C JI030BBIMH KPUBBIMH, TIOAPOOHO paccMaTpUBAIOTCS B TII. 5.

B NpeaAbIAyIX pasaeiaax Ajist OPpOCTOTbI UCHOJIB30BAJICA TCPMUH «J103a», KaK
OyaTo OBl peub 1UIa TOJIBKO 00 OHOKPATHOM 00My4YeHHn. Kak XopoIio n3BecTHO U3
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MEIUIIHCKON PaJNoJIOTHH, MHOTOKPAaTHOE 00IydeHHE B TIPOJOKCHIE HECKOIBKIX
HEZIelb o0ecrieYrBaeT OOJIBIINIA JIe4eOHBIH A(PPEKT 110 CPABHEHHUIO C OJJHOKPATHBIM.
Kpusrle, mogo0HbIe n300paXeHHBIM Ha pHC. 1.2, a—2, MOTYT OBITh TIOYYCHBI U LIS
(paKIHOHNPOBAHHOTO OOIYUEHHS, XOTS PE3YIIbTAThI JIETde HHTEPIIPETUPOBATH, KOT-
Ia (hpakmuy 10361 HA3HAYAIOTCS B TeUCHHE 00Jiee KOPOTKOTO MTPOMEKYTKA BPEMEHU
[0 CPaBHEHHUIO C BPEMEHHOH HIKAJON Pa3sBUTHS PagdoOHOIOTHYECKOTO AP QeKTa.
Ecmu MBI 13MEHUM TIpoTpaMMy (paKIIHOHUPOBAHUS JO3EI, HATPUMEP H3MEHUB YHC-
70 (pakmii, BEIMYHHY T035I Ha (YPAKIUIO HIIH MOIIHOCTE O3BI, TO CMOYKEM HCCIe-
JIOBaTh TEPANEBTUYCCKYIO A(P(PEKTUBHOCTh OOIYYEHHUS, TOCTPOUB TpaduK JyIs
303 dekToB (puc. 1.2, 2). JIJis 3TOTO PETUCTPUPYIOT CTENIEHD MOBPEIKICHUS TKAHN
IIpU HECKOJIBKHMX J103aX, WCIONB3ys pa3Hble cXeMbl oOnydenus. Ha ocHoBaHWHM
MTOJYYEeHHBIX TAaHHBIX CTPOST J030BBIC KPUBBIE. 3aTeM, BRIOpAB HEKH YPOBECHB pa-
JuarnroHHOro 3pdekra (R Ha puc. 1.2, 8), ONpenessiOT COOTBETCTBYIONIYIO MY
CyMMapHyIo 103y. st 310poBBIX TKaHeH 3HAUCHHS H309(pPEKTa JacTo JIeKaT B 00-
JaCTH BEPXHETO Mpeielia TONEPaHTHOCTH, YTO, BEPOITHO, COOTBETCTBYET IOUTH OJ-
HOMY pa3pylieHuIo TKaHu (cM. Ti. 5, pasm. 5.1 w . 14, pazn. 14.2), u  myumre
BBIOMpATh OoJiee HU3KKI ypoBeHb dddekTa. ['paduk nzo3ddekToB nokaspiBaeT, Ha-
CKOJIBKO CyMMapHasi 1032 JJIs OTIIPEICIICHHOTO YPOBHS d(PPEeKTa 3aBUCHUT OT CXCMEI
00JIy4YeHHs: TpUMEpHI ITpHUBeieHb! Ha prc. 8.2 u 10.3, a peKOMEHIaluH 10 pacyueTy
TOJICPAHTHOCTH — B TJ1. 8 1 9. [lyHKTHpHAS THHUS Ha puC. 1.2, 2 TOKa3BIBACT, KAKYIO
MIOJIB3Y LIS JIy9IEBOH TEeparmuyl MOKHO M3BJICYb M3 KPUBBHIX n303¢p¢dekra. Ecmu kpu-
Basi, COOTBETCTBYIOIIAS PEAKIIH OITyXOJIH Ha O0IyUeHHE, BRITILSIIUT 00JIee TUIOCKOH,
4eM KpUBasi, OTPaXKalollasi TOJIEPAHTHOCTh 3I0POBOM TKaHHU, TO OT MCIIOJIb30BAHUS
OO0JIBIIOr0 KONMHYECTBAa (PpakIHid JO3bI MOYKHO IOIYYUTHh TEPATICBTUYCCKUH BBIWT-
pHIIL DTO CBSI3aHO C TEM, YTO OMpEACICHHAs TOJICpAaHTHAs CyMMapHas J103a paana-
LU, TIOJTyYSHHAs! IPU 00TYYECHHH B PEeKUME HEOOIBIIOrO Yucia (ppakIuii, He OyIeT
nocTurath 3G (HEKTUBHOM O3B IS OIYXOJIH, a IIPH OOIbIIeM Yuciie Gppakiuii 10361
MOJKET K Hel TIPUOITHKATHCSL.

1.6. NMNoHsATHUE TepaneBTUYECKOro UHAEeKca

[Ipu 0OcyXJIeHNH BO3MOXKHBIX TEPANICBTHYCCKUX IMPEHMYINECTB, KOTOPHIE MOTYT
OBITh JOCTUTHYTHI 32 CYET M3MEHEHUS CTPATETHH 00JTydeHUs, BCET A CIIeIyeT, Hapsi-
Jly C BIUSTHHEM THX U3MEHEHHUH Ha OITYXO0JIb, OJJTHOBPEMEHHO TaK)KE YUUTHIBATH U U3~
MEHEHHE PeaKIMu 3J0pOBBIX TKaHeH. [Ipu 3To# olleHKe HEOOXOIUMO YUYHUTHIBATH
00JIBIITIOE KOIMYECTBO PA3IMYHBIX (haKTOPOB. Hapsimy ¢ KOJTMYeCTBCHHBIMY aCTICKTa-
MU IPOTHUBOOITYXO0JICBOTO AP (PEKTa U TOKCUIECKOTO JICHCTBHS paiallii, B KIMHHKE
CYIIECTBYET IEIIbIN PSiJI IIIOXO0 YYUThIBaeMbIX (pakTopos. K uncity ux, Hanpumep, oT-
HOCHTCSI BBISIBJICHUE HOBBIX (DOPM IIPOSIBIICHNS] TOKCHYHOCTH HJTH TIOBBIIIICHUE CTEIIe-
HU pHUCKa JJisi 00JILHOTO, BOMPOCHI MPAKTHIIM3MA U YI00CTBA 1)1 00CITYKUBAIOIIETO
repcoHana, a Takke (UHAHCOBBIC BONPOCHL. Bee 3Th (hakTophl clieayeT YYUTHIBATh
MIPY PUHSITHN OKOHYATEIHHOTO penieHus. Poib panaiiioHHON OHOJIOTHHA COCTOUT B
TOM, YTOOBI COOTHECTH KOJIMYECTBEHHYIO CTOPOHY PaIHallMOHHBIX 3P PEKTOB O cXe-
MO JICUCHHSI.
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B skcmepuMeHTe 3TOr0 MOXKHO ITOCTHYB, aHAIM3UPYS O30BBIC KpuBHE. [lo
Mepe BO3pacTaHUs 1036l M3ITyUCHHS BO3/ICHCTBUE PaAHaIN Ha OITyX0JIb BO3PACTAaET,
1 9TO YTBEPXKICHHUE TAKXKE CIPABEIUIMBO UIS 30POBEIX TKaHel. Ecim, Hampuwmep,
3¢ deKT paanuaniy BeIpakaeTcs KakK J0JS OMyXO0JeH ¢ KOHTPOIUPYEMBIM POCTOM,
TO CJIEIYET OXKHUIATh, YTO COOTBETCTBYIOMIAS I030Basi KpUBAast OyAET IMETh CHTMO-
UIOHBIH Xapaktep (mpu (QPakIMOHUPOBAHHOM OOIYYEHHH MOYKHO HCIIOJIB30BaTh
oKasaresib CYMMapHO#U J103bI WITH JIF0OOOH IPYTOM, XapaKTepU3YIOIIHN CHITY BO3JICH-
CTBUS). DTa KpuBasi ©300paxkeHa B BepxHel yactu puc. 1.3. Eciin MbI KakuM-1100 00-
pa3oM KOJMYECTBEHHO BBIPA3MM CTEICHb d(PPEKTa paaualiii HA 340POBYIO TKaHb
IIpY TOH YK€ CXEME JICUCHHS, TO MOJTYINM KPHUBYIO, OTPAKAIOIIYIO YCHICHUE TOKCH-
yeckoro 3ddekra (HIKHSASA YacTh PUCYHKA). MaloBeposATHO, YTO 3Ta KpUBas OyJeT
HIMETB TaKyIo ke (popMy, UTO U BEPXHSIS, U HAC, BEPOSTHO, OyIET HHTEPECOBATH TOJIb-
KO HAaYalbHBIA ¢ yJacTOK, OCKOJBKY CIEAyeT M30eraTh TsDKENBIX IOBPEKICHUN
3I0pOBBIX TKaHeH. [1o aHamornu ¢ Tem, Kak 3TO JeTaeTcs B KIIMHUKE, MBI 3aTEM MO-
JKEeM OTMETHTH MPEIIOIOKUTEIBHBIA BEPXHHUN TIPEIe TOJICPAHTHOCTH (CM. TIL. 14,
pasn. 14.2). Ota oTMeTKa COOTBETCTBYET BEPXHEMY TMPEACITY TOJIEPAHTHOM /TO3BI pa-
IUAIAH TS TAHHOW CXEMBI OOJYYIeHUs, IPH KOTOPOI BEITMYMHA IIPOTHBOOITYX0JIe-
BOTO 3((eKTa COOTBETCTBYET MOJIOKECHUIO TOUKH A Ha KPUBOH puc. 1.3.

PaccMoTpuM Tereps COBMECTHOE MPUMEHEHUE JTYIE€BOH TEPaIuy U IIUTOTOKCHU-
YeCcKHX TpernapaTtoB. MBI IpeanoigaraeM, 94To B 3TOM cirydae dQeKT paauanui Ha
OTIYXOJTb YBEITMIHUTCSI, U KpUBasi cMecTUTCs BIeBo (puc. 1.3). OgHako Hapsiay ¢ STUM
YCHJIUTCS M €€ TOKCHUYECKHN A PEKT Ha 3T0POBBIC TKAHH, UTO TAKXKE IPUBEACT K CME-
LICHUIO BJIEBO ¥ KPUBOH TOKCHYHOCTU. OTHOCUTEIFHOE CMEIICHUE KPUBBIX IJIS OITY-
XOJIA | 3JI0pPOBOI TKaHW OOBIYHO OBIBACT PA3IMYHBIM, H 3TO CHJIBHO 3aTPYIHSCT
OIIeHKY () (hEeKTHBHOCTH XHMMHUOTEPAIIHHU IIPH €€ COBMECTHOM MPUMEHEHUH C JTyde-
BOil Tepammedl. Kak MOKHO paccumTarh peajbHBI TEPAaNeBTUYECKUI BBIUTPHIII B
9TOM ciiydae? B sKcnepruMeHTaIbHBIX HCCIEIOBAHMIX Ha JKUBOTHBIX CYIIECTBYET
MPSIMOH MYTh BBISICHUTH, UMEET JIU IIPEHMYIIIECTBA COBMECTHOE MCIIOJIH30BAHIE XH-
MHO- Y JIy4YEBOU TE€pANUU IO CPAaBHEHUIO C OOHOM JIyueBOU Tepanueit. s oqHoro u
TOTO YK€ YPOBHS TOJIEPAHTHOCTHU 3I0POBOM TKAaHU (TIOKa3aHO MyHKTUPHOH JTHHUCH)
MaKCHMaJbHas 1032 PaIualid (IPU UCIOIb30BAaHUN XHMHUOTEPAIIEBTUUCCKUX TIpe-
apaToB) OKA3bIBACTCS HIKE, H COOTBETCTBYIOIINH yPOBEHH KOHTPOJIS OITyXOJICBOTO
pocTa oTMedeH Toukoil B Ha puc. 1.3. Eciu Touka B pacronoskeHa BBIIIe TOYKH A, TO
KOMOMHHPOBaHHOE JieueHHe 0ojee 3(PPEKTUBHO MO0 CPABHEHHIO C HCIIOIb30BAaHHEM
TOJIBKO JIy4eBOH TEPAIHH, IIOCKOIBKY B 9TOM CIyYae IMPH OJMHAKOBOH CMEPTHOCTH
obecrieunBaetcst 00Jiee BBICOKHI YPOBEHb KOHTPOJIISI POCTA OITYXOJIH.

DTOT mpHMEp WUIIOCTPUPYET PaTHOONONOTHICCKAN TPUHINI, JCKAIIMA B
OCHOBE KOHIICTIIIIH TePAIEBTHYCCKOTO HHIICKCA: OH OTPAYKACT PEAKIIHIO OIYXOJH Ha
OIIPEJICTICHHBIN YPOBEHb TOBPEKICHHUH, OTYICHHBIX 3I0POBOH TKAHBIO (CM. TII. 5,
pazza. 5.6). [lox TepMUHOM «TEpaneBTUYECKOE OKHO» IMOHUMAIOT (BO3MOKHOE) pa3-
JUYME MEXIY J030i paaualuy, KOHTPOJIUPYIOIIEH POCT OMyXOJIM, U TOJIEPAHTHOM
J1030i. B mpuHIUIe 3TH NOHATHUS IPUMEHUMBI KO BCEM CIIy4asiM UCIIOIb30BaHU Jie-
4eOHBIX CPEJCTB U JJIs1 JIFOOBIX KOJIMUECTBEHHBIX II0Ka3aTesel IPOTUBOOIYX0JIEBOI0
2 PeKTa U TOKCHYHOCTH. B KIIMHUKE, 0THAKO, 9TU IOKA3aTEeIH HE HOCST CTOJb OJTHO-
3HAYHOI'O XapakTepa, U 3TO paccMarpuBaercs B 1. 18, pa3a. 18.1. Benuuuna Tepa-
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Puc.1.3. MeToA, N0O3BONSIOLLMIA BbISBUTE YBENNYEHNE TEPANEBTUYECKOIO MHAEKCA B pe-
3ynbTaTe KOMOUHMPOBAHHOIO MPUMEHEHWS TYYEBO U XMMoTepanun (CM. pasg,. 1.6)

NEBTHYCCKOTIO HMHACKCA TAKXXC 3aBHCUT OT PE3YJIbTATOB aHAIM3a B KaTCropusx
«ueHa—BbeIrofa». Hemb3s oneHuBaThH 3(1)(1)6KTI/IBHOCTL HOBOI'O METOJa JICYCHHUs, HC
MNpUHHUMAs BO BHUMaHHUE CTCIICHDb €TI0 BJIWSAHHA HA TepaHeBTI/I‘{eCKI/Iﬁ HHICKC.

1.7. Ponb pagnoo6umonornm B COBepLUEHCTBOBaHUMN
MEeTOAO0B JIy4eBOMn Tepanuu

PamuanmonHast OHKOJIOTHS B OOJIbINICH CTEIIEHH, YeM JTFOOBIE IPYTHE OTIEIBI OHKOJIO-
TUH, SIBIISIETCS] TEXHUUECKON TUCIUTUTMHOMN. Y CIIEXH, IOCTUTHYTHIE 32 TIOCIIEAHIE JIe-
CATHIICTHSI B OOJIACTH W3JICUCHHS paka METOJOM JIYYCBOW TEparu, CBS3aHbBI
IJIABHBIM 00pa3oM ¢ TEXHUYECKHM IPOrpeccoM, Oiaronaps KOTOPOMY CTaJo BO3-
MOHBIM OOBEAMHUTH HOBBIE BO3MOYKHOCTH, ITO3BOJISIONINE ITOABOIUTE PaTUAIIIOH-
HYIO J103y C MUHIMAJIBHBIM YPOBHEM ITOTPEITHOCTH C HOBBIMH CPEJICTBAMU KOHTPOJIS
o u300paxkeHuto. K unciy Hanbosee CyImecTBeHHBIX U3 TOCICTHUX JTOCTHKCHHUH
CJIeIyeT OTHECTH UCIIOIB30BAHNE OOIYUCHHSI C MOYJTMPOBAHHON WHTEHCUBHOCTHIO
B COYCTAHHH C PA3IUYHBIMH CPEICTBAMH (PYHKIMOHAIBHOTO oToOpakeHus. Croia
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OTHOCHTCS TIOJTydeHHe (PYHKIIMOHAIBHBIX H300paxkenuit merogom MPT (fMRI), a
TaKXKe MO3UTPOHHO-IMHUCcCHOHHAst Tomorpadus (PET)/koMibrorepHas ToMorpadust
(KT). JJocTurHyThIi TIporpecc MpHBEd K TMOSBICHUIO HOBBIX MOHSATHH, Hampumep
«00BeM OHOJIOTHYECKOI MUIICHWY, KIIEHHTHHT T03BD» U «TeParHOCTUICCKUH UMHI-
KUHD (cM. 11, 20). HoBBIe METO/ 161, HECOMHEHHO, TTO3BOJIIIN YBEIUYUTh 3P HEKTHB-
HOCTh KOHTPOJSI 33 POCTOM OITyXOJEeH W TPUBEIH K CHIDKCHHIO CMEPTHOCTH
OHKOJIOTHYECKHIX OOJBHHBIX.

Hapsiny ¢ TexHHYeCKHM MPOTpeccoM CYIIECTBEHHOE Pa3BUTHE IpeTeprena U
cama panoOHOIOTHs. 3HAYNTEIHHO PACIIMPHINCEH HAIIN 3HAHUS 110 ONOJIOTHH OITy-
XOJIEBOTO POCTa B IIEJIOM U IO PaIHOYyBCTBUTEIBHOCTH OIyXOJEeH B YaCTHOCTH.
OyHIaMeHTaTBHBIC OHOIOTHYECKHE HCCICAOBAHMS B TOM HAIIPABICHUN HOCAT JKC-
MIEPUMCHTAIBHBIN XapakTep U, TakK )K€ KaK TEXHUIECKUE TOCTIDKCHHUS B OTOH obJac-
TH, 00CIIAIOT OKA3aThCsI BEChMa MOJIE3HBIMU B IOBBIIICHUH () (hEeKTHBHOCTH JIydeBOMH
Tepanud. Bo3MOXHO ake, 9TO yCOBEPIICHCTBOBAHUE TEXHUUCCKIX BO3ZMOKHOCTEH
Jy9eBOH Teparnuy JOCTHTHET Mpejesia, U CICAYIOMHU MPOPBIB IPOU30MIET B 00Iac-
TH OMOJOTUIEeCKUX HHHOBAIIHH, HAITPUMED B 00JIACTH IPUMEHEHHS aJPECHBIX TIpera-
paToB, TPOIHBIX K OIMpPEICTICHHBIM BHIaM MOJEKYI (cM. TII. 21 n 22) B coueTanunu ¢
MIPEU3NOHHBIMA METOJAMHU TIOABEICHUS PaTHAIMOHHOHN T03BI K OITYXOJISIM.

WnTepecHo, uro mporpecc B 001acTH UCCIEAOBAHUS OHOIOTHH pakKa, JOCTHT -
HYTHIHA B MOCTIEIHEE BpEMs, TAK)KE 00513aH TEXHHUSCKUM JTOCTIIKCHUSIM, OCOOCHHO
pa3paboTKe BBICOKOMPOHM3BOAUTEIBHBIX METOIOB, IO3BOJISIONINX HCCIEAOBATH
BHYTPUKJICTOYHBIC TEHETHICCKUE MPOIecChl. Pa3paboTaHo HECKOIBKO METOIOB, TIO-
3BOJIIOIINX OJHOBPEMEHHO HCCIICIOBATH OOJIBIIOE KOJTHMYECTBO (ICCATKH THICSY) T'e-
HoB ([IHK) m ux skcnpeccuto (PHK u Genku). OcHOBHAsI TEHACHIHUS COCTOUT B
Iepexo/ie OT UCCIEIOBAHUS KaKOT0-THOO0 OJJHOTO I'CHA HJIH ITapaMeTpa KO BCEMY T'e-
HOoMy. [IpoBenmeHne TakMX MHOTrOMApaMeTPUIeCKUX/MYIbTUTCHHBIX HCCIICIOBAHUI
IUKTYETCS] HEOOXOIUMOCTEIO BBISICHCHHUSI MEXaHU3MOB BO3HHKHOBEHUS paIHAIOH-
HBIX HAPYIICHUI U Pa3BUTHUS MPOIIECCOB OPAXKCHUS B 370POBBIX TKaHAX. Pa3padot-
Ka METOJIOB, MTO3BOJITIONINX H3MEHSITH YKCIIPECUIO OTAEIBHBIX T€HOB, IIPEICTABISIET
co00H HACTOANIYIO PEBOMIONKIO B Oosoruy. C MOMOIIBIO dTHX METOIOB MOYKHO
OBICTPO OIIEHUBATH POJIb JIFOOOTO I'eHa B MPOTEKAHHH OMOXMMHUYECKUX IIPOIECCOB,
W3MEHSISl UITU BBIKITIoUast ero sKkcrpeccrio (Ha ypoBae PHK u mukpoPHK). B Hacrosi-
iee BpeMs paJno0HOIOTH UCTIONB3YIOT 3TH METOIBI TSI TOTO, YTOOBI pa3o0paThCs B
MOJICKYJISIPHBIX MEXaHU3Max PagialdOHHOTO MOPAKEHHS KIETOK. DTO MPUBEICT K
UACHTH()UKAIMH HE TOIHKO MPHHIUITAAIGHO HOBBIX MUIICHEH AEHCTBUS panallHy,
HO H YK€ U3BECTHBIX, CBOICTBA KOTOPBIX CIIEIU(PHICCKHA N3MEHEHBI B OITYXOJISIX, YTO
JIOJDKHO 00eCIiednTh OOJBIIYI0 CHenu(pUIHOCTh JTy4eBoil Tepamuu. Bmecte ¢ Tem
JOJDKHBI OBITH pa3paboTaHbl MOKA3aTelH, TI03BOJIIOIINE O0Iee TOYHO IIPOTHO3HPO-
BaTh, KaKast OIyXO0JIb OYIET MOIaBaThCsl CTAHIAPTHOW JTYIEeBOH TepaIni, a Kakas He
Oynet. Takum 00pa3oM, MOKHO CYIIECTBEHHO YBEIHYUTH d(PPEKTUBHOCTh HHIUBU-
IyaJu3UpOBaHHON Tepanuu (cM. 1. 23).

Ha npotskenun mocienHuX JeCSITUIETUN MBI SIBJISEMCS CBUIETENIIMH CMEHBI
[IPUOPUTETOB «KJIACCUYECKOH PagloOHOIOTHNy, KOTOpas OObIYHO yZessiia OCHOB-
HOE BHHMaHHE (HPAKINOHUPOBAHUIO J03BI, THHEHHO-KBaapatuuHoi (LQ) moxenu u
(heHOMEHOJIOTHH MIPOLIECCOB PETapalIii «CyOIeTaTbHBIX) U «IIOTCHIIHAIBHO JICTAb-
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HBIX» IOBPEXKICHINA. Bripouem, GppakimoHrpoBaHye JO3bI OCTACTCS IIOHATHEM, UME-
oImM pyHAaMEHTANFHOE 3HAUCHHUE IS JTy4eBOU Tepanuu. BEIBOIbI, MOTydICHHBIC
Ha ocHOBe LQ-Moenu, v mpe/ICTaBICHHSI O BAYKHOM POJIM PEMOIYIISIIIMK TKaHEH CTa-
JIM IEHTPAJIHHBIMU B TIOHUMAHUH KJIETOYHBIX MEXaHU3MOB, JIEXKAIIHX B OCHOBE PaIH-
obOunosorndeckux 3PPeKToB PppakIMOHNPOBAHHOTO 00IyueHHs. Bee aTo mpuseno k
pa3paboTke HOBBIX, OoJiee 3 (HEKTUBHBIX cXeM (HPAKIIMOHUPOBAHHOTO O0JTyUeHHS, a
TaKke MO3BOJIMIIO MMPOTHO3UPOBATH PEAKIHIO 3JOPOBON M OIMYXOJIEBOW TKaHW HPH
MPUMEHEHUH HECTaHAAPTHBIX cxeM oOiyueHus (cm. i 8—12). MaTepecHo mpocie-
IIUTh, KAKFe W3MCHEHHSI MTPETEPIesi0 yCTAaHOBUBIIECECS MPEACTABICHHE O TOM, YTO
IUTSL OTTYXOJICH M paJInOYyBCTBUTEIBHBIX TKAHEH XapaKTEPHBI BEICOKME 3HAUCHHSI T1a-
pametpa o./B, a 1 TKaHeH, OoJiee PE3UCTEHTHBIX K M3ITyUYSHHIO, OHU CYIIECTBEHHO
HIDKE. JTa «JJ0rMay B HACTOSIIEE BpeMs IIPEBPATHIIACEH B JOCTATOYHO THOKOE yTBEP-
JKJICHHE O TOM, YTO HEKOTOPEIC OMYXOJIH MOTYT 00JIafaTh OoJiee HU3KUM 3HAUCHUEM
o./p IO CpaBHEHUIO C OKPYKAIOIIUMHE 37J0POBBEIMH TKAHSIMH, YTO TpeOyeT 0coboro
moIxoJa mpu pa3paboTke cxeM HX JedeHus. Takol Mmoaxo[ cefiyac yIUTHIBACTCS
pu pa3paboTKe cXeMBbl O0IYUCHHUS B pKUME THITePPPaKINOHUPOBAHNUS TO36I, Ha-
IIpUMep IPH JICUCHUH OITyXO0JIeH MpeACcTaTeIEHOM JKele3bl. JTa cXeMa MpeICTaBIIsI-
eT co00il CyIEeCTBEHHBIH OTXOJ OT KIMHUYECKOW MpPaKTHKH, MPOU3OIISANIHN 3a
MTOCIIETHAE TECSTUICTHSL.

AHaIOTHYHBEIM 00pa30M, YIIPOIIECHHEIC OMTUCAHUS MPOIIECCOB PETIapaIiy 1 KIIe-
TOYHOTO BOCCTAQHOBJICHUS ITOTIONHUIINCH HOBBIMH (paKTaMH U TPEICTABICHUSME O
MOJICKYJSIPDHBIX MEXaHHM3MaX pEHapaTUBHBIX IIPOLECCOB, TAKHX KaK peraparfist
ocuoanwmii JIHK, a Taxoke 0JTHO- ¥ IBYHUTEBBIX Pa3pBIBOB. DTH NPEICTABICHNUS MTPHU-
BOJISIT K YCTaHOBJICHUIO MEXaHI3MOB HAPYILICHHS PETYIISIIHN IIPOIIECCOB peraparuu
MOJICKYJI-MHIICHEH, JISKAITIX B OCHOBE ITOBHIMICHHUS d(PPEKTUBHOCTH JTYICBOI Tepa-
mun (cM. 1. 23). B mocienHue TonBl yOanoch YCTaHOBUTH B3aWMOCBSI3b MEKIY
EGFR (ot anri. epidermal growth factor receptor) u penapiueli 1ByHUTEBbIX pa3pbl-
BoB JIHK, uTo mMeeT HemocpecTBEeHHOE OTHOIICHHE K JTYYEBOH TepaIyu, MOCKOIIb-
Ky TI0Ka3aHo, 9to onokupoBanne EGFR ycumuBaer ee 3 peKTHBHOCTD TIPH JICICHUH
paka royoBsl 1 1ien (cM. 1. 21).

['umokcnst Beerja HAXOAMIACH B CAMOM LIEHTPE PAIHOONOIOTNISCKUX HCCIIe0-
BaHMM, MTOCKOJBKY OHA OKAa3bIBAET CHIIHOE BIHMSHUC HA PaJNOYyBCTBHTEIHLHOCTH
TKaHel (cM. T71. 15). B aToM cityyae Takke (heHOMEHONIOTHS YCTYITHIIA MECTO OTPOM-
HOMY KOJIMYECTBY JaHHBIX Ha MOJICKYJSIPHOM YPOBHE, ITO3BOJIIIONINX MOHSATH, Ka-
KHM 00pa3oM KIIETKH PEarnpyIOT Ha THIIOKCHIO PAa3IUYHON CTEIICHH TSDKECTH U KaK
UX THITIOKCHYIECKOE COCTOSIHUE MEHSIETCSI BO BpEMEHH (CM. II1. 16). deHOMeH THIIOK-
CHH TIPEICTABIICT UHTEPEC U JJIS IPYTUX TUCHUILIAH, OTIHMYHBIX OT OHKOJIOTHH.
MMy HakoIUIEH OPOMHBIN MaTepHaj, HMEIOMNi (HyHIaMEHTaIbHOE 3HAYCHUE, KO-
TOPBII MOXKET OBITh HCIIOIB30BaH pagroduoaoraMu. B pesynbrare pa3paboTaHsl HO-
BbIC IOAXOJIBI K KIMHHYECKOMY HCIOIB30BAaHHIO TUIIOKCUH OITyXoJel (cM. 1. 17).

Cocynucras cuctemMa OMyXoJiel U X KPOBOCHAOKCHNE UMEIOT KOCBEHHOE OT-
HOIICHUE K THIIOKCUH, HO 3T KOMIIOHCHTBI HX MUKPOOKPYKCHHUS BOT yKE B TCUCHUE
MHOTHX JICT PEJCTABIISIOT COO0I 00BEKTHI BO3ICHCTBUS JTydeBoi Teparun. OnuH u3
MOJXOJOB COCTOUT B OJIOKHPOBAHUU POCTOBOro (DaKTOpa IHIOTEIUS COCYIOB
(VEGF), BaxxHOrO MeTabONMTa, YIACTBYIOIIETO B MOICPKAHUHN UX (HYHKIMOHAIIb-
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HOTO COCTOSTHHSI K B 00pa30BaHWU HOBEIX cocyoB. Emie ouH moaxo 1 3aKimroyaeTcst
B M3MCHCHHN (PYHKIIMOHATBHOW aKTHBHOCTH 3PEIBIX KPOBEHOCHBIX cocyxoB. [Toc-
KOJBKY AP (PEKTUBHOCTD JIyUYeBOH TEPAIHH OIPEICIISICTCSI COCTOSIHUEM PaBHOBECHS
MEKIY MOPasKCHHEM OITYXOJIEBOU ¥ 3J0POBON TKaHHU, BOIIPOCH YMEHBIICHUS CTeTIe-
HU [TOBPEKICHIS ITOCIIEHEH BCETIa HAaXOIMINCH B IICHTPE BHUMAHHS PagHoOH0I0-
roB. Pa3BuTHE OTMEUCHHBIX BEINIEC HAIPABICHUN PaJNOOMONIOTHH 3I0POBOW TKaHU
TI03BOJISICT BELSICHUTH MOJICKYJIIPHBIC MEXaHHU3MBI, JIC)KAIIFEe B OCHOBE PaIHOTyBCT-
BUTEIILHOCTH, TPEJCKa3aTh Pa3BUTHE MOOOYHBIX 3(P(EKTOB OOIyUeHUs, a TaKxKe
YMEHBIIUTH CTETIEHb UX TSHKECTH (CM. TII. 22).

PagnarmonHas OHKOJIOTHS BCET/Ia HAXOIMIACh Ha CTHIKE (DPU3UKHU, OHOIOTHH U
MEIUIMHEL, H ceif9ac MBI TIEPEKMBAEM BOIJTHYIOIIEE BPeMs TOCTIDKCHHI B 00JIacTh
MOJICKYJISIPHOTO IMHUKIHTA M TEXHUKH TTOIBEACHUS PaJIUAIlHOHHON T036I C KOHTPO-
JeM 1o u3o0pakeHno COBpPEMEHHBIM PagHalliOHHBIM OHKOJIOTaM U KIMHHIUCTAM
HEOOXOMMO UMETh IIPOYHEIC 3HAHHUS OCHOB PaIHalliOHHON OMOJOTUH U IIPEICTaB-
JSITH ceOe HOBBIC TEHACHIMY Pa3BUTUS MOJCKYISIPHON paJuallMOHHOW OHKOJIOTHH.
Hacrosimee noco6ue T0MKHO UM B ATOM TOMOYb.

OCHOBHbIE MOJIOXXEeHUs

1. JlyueBas Tepamus sIBISCTCS OYESHb BaXKHBIM JEUEOHBIM U NMATIHATHBHBIM
CPEACTBOM JICUCHHUS paka. B ompeneneHHbIE MOMEHTHI JIEYEOHOTO Mpo-
1ecca 0oJiee MOJOBUHBI BCEX OHKOJIOTHUECKUX OOJIBHBIX MOIydYalll CeaH-
CBI JIy4eBOH TEPAITHH.

2. Ilpu peiicTBUM paJualii Ha TKAHW MICKOIMUTAIONUX U Yel0oBeKa 3aIyc-
KaeTcs MOCIE0BAaTEIbHOCTh NPOLIECCOB, IPOJOIKUTENBHOCTh KOTOPBIX
COCTABIISIET OT MUKPOCEKYHJ JO HECKOJIbKUX MECALEB U JIET IOcIe 00Iy-
YEHUSI.

3. B meuennm paka TepameBTHYECKHI MHAEKC BCETAA NPEACTABISIET COOO0M
«HA3BaHHE UTPBD».

4. HeoOX0IuUMBI JaTbHEHUITNE YCOBEPIICHCTBOBAHMS B OOJIACTH ONITUMHU3a-
IIUU OMOJIOTUYECKUX U (PU3MUYECKUX METOJIOB, 0COOEHHO OTHOCSIIUXCS K
«OHOIOTHYECKH 000CHOBAHHOMY INIAHWPOBAHUIO CXEM TEPAITHI» U K KOH-
TPOJIIO JTy4EBOH TEPAMTHH MO H300pasKECHHIO.

5. Ilo Mepe pocTa HAIIMX 3HAHUN O MOJICKYJISIPHBIX MEXaHU3MaX PaanoOno-
JOru4ecKux 3(p(HeKToB 0XKUIACTCS MOBBIIICHUE 3P (EKTUBHOCTH JIy4eBOI
Tepanuy MpU MPUMEHEHHH PaJUOCCHCHOMIN3AaTOPOB AAPECHOrO Jei-
CTBHS, MO3BOJIIIOIINX CHICIU(PUIECKN BO3ICHCTBOBATh HA OIYXOJIH.
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2.1. NospexpeHnna AHK, BbiI3BaHHbIE
MOHN3UPYIOLLLEN paanauen
M APYrmMmv areHtamm

i myyeBoi Teparnnuu OHKOJIOTHYECKUX O0JIbHBIX OOBIYHO HCTIONIB3YETCS HOHU3UPY-
rowas paauanus (UP), npencrasistomias coboil 3JeKTpOMarHUTHOE U3TyYEHHE W
(oronsl. CtannapTHas sHeprus GOTOHOB, HCTOUHUKOM KOTOPBIX Citykut 4-25 MB
JMHEWHBIA YCKOPUTEIb, 00BIYHO IPUMEHSIOLINICS B KIIMHUKAX, BAPbUPYET OT MEHEE
yem 100 k3B 1o Heckoapkux MaB (MakcuManbHbINA ypOBEHb SJHEPTUH AJ1s1 yCTaHOBOK
storo Tumna). icxoast u3 Ha3BaHUsl, OCHOBHOW MOpakarouuii 3 GexT 3Toro THma oo-
Jy4yeHHs OOYCJIOBIIEH €ro CIOCOOHOCTBHIO BBI3bIBATH MOHM3AILIMIO, T. €. BHIPHIBATH
9JIEKTPOHBI U3 MOJIEKYJI, HaXOAsAIuXcs B KieTke. [loutu Bce pOTOHBI, MOTy4aeMble C
MOMOUIBbIO JIMHEWHBIX YCKOpHUTeNel, 001aJaloT JOCTaTOYHON SHEpruei mjis TOro,
YTOOBI BBI3BAaTh HOHM3ALMIO. OJTHAKO OOJbIIAs YacTh OMOJIOTMUECKUX TOBPEXK ICHHIHA
BBI3BIBACTCS] CAMUMHU CBOOOJHBIMHU AJIEKTPOHAMH, KOTOPHIE HAa CBOEM ITyTH MTPOIOJ-
JKAIOT BBI3BIBATH NAJIbHEHIIYI0 HOHU3ALINIO MOJIEKYJI M TOCTENIEHHO 3aMEeJISIOT CBOIO



2.1. NoepexaeHna JHK, BbI3BaHHbIE MOHU3UPYIOLLLEN paanaumeid... 31

BN .‘q!:.".
\e
..)
L
> 2,3 HM
% o [
. *
2k
b v e,
. -6.,\ )
oot
PSS B S E RS SE BT |

0 10 20 30 40
Mpober B BOAE, HM

a 6
Puc. 2.1. (a) Tpekn anekTpoHOB € aHepruel 1 kaB, noay4eHHbIe C NOMOLLLbIO KOMMbIOTEP-
HOro mogenupoBanus. NokasaH gnameTp asoHon cnupanu OHK, coctaBnstowmii 2,3 Hm

(no Chapman and Gillespie,1981). (6) O6pa3oBaHMe MHOXECTBEHHbIX CaNTOB MOBPEXae-
HUI NPY NPOXOXAEHUM KnacTepa MOHOB Yepe3 monekyny JHK

CKOpPOCTb. B KOHIIE IIyTH CTOJIKHOBEHUS 2JIEKTPOHOB C IPYTMMH MOJIEKYJIaMH CTaHO-
BATCS OoJiee 4YaCTBIMM, YTO MPUBOJUT K OOPa30BaHMIO KIACTEPOB HOHM3ALUU
(Goodhead, 2006). Ha puc. 2.1 npeacraBieHbl TpeKU HOHU3ALUUH U UX MJIOTHOCTH, a
TaKXKe cxema UX B3aumojeiicreusa ¢ Monexyoi JJHK. Pazmepsl ki1acTepoB TaKOBBI,
4TO OOJIBIIMHCTBO MOHU3AIMN HAOMIOJAIOTCS B MpeJeslaX HECKONbKUX OCHOBAHUI
JHK. B orinune oT ocTanbHbIX BUJIOB HM3ilydeHus, Hanpumep YO, nmu JHK-no-
BPEXJAIOIUX AareHTOB, HAIpPUMEpP HHTHOUTOPOB TOMOU30MEPAa3bl, 00pa3oBaHUE
KJIACTEPOB SBIISIETCS YHUKAIBHOM 0coOeHHOCTHI0 MP. JIuIIb HECKOJIBKO MPOIEHTOB
MOBPEXKICHUH BO3HHUKAET 3a CUET KJIACTEPOB, HO, ECIIU ATU KIACTEPhl 00pa3yIoTCs B
monekyne JIHK, cooTBeTCTBYIOIIME MM TOBPEXKICHHUS PENapUPYIOTCS OCOOEHHO
TPYIHO.

MorekyJibl, TOBEPIIINECS HOHN3AIMH, 00IaIat0T MOBBIIICHHON PEaKI[HOHHOM
CIIOCOOHOCTBIO U MPETEPIICBAIOT OBICTPBIN KacKa XMMUYECKUX MPEBPAICHUH, TPU-
BOJAIIMX K Pa3pblBy XUMUUECKUX CBsI3€il. B pesynbrare HapylaeTcs: CTpyKTypa Ta-
KHX Makpomodieky, kak JJHK, u ecniu moBpexaeHus: penapupyroTcsi He BOBpEMSI WU
HENPaBUIBHO, TO 3TO MPUBOAUT K TSXKEIJIBIM IIOCIEACTBUAM. DHEPrHsl HOHU3UPYIO-
el paguanuy pa3MEHUBACTCS CIy4aifHBIM 00pa3oM, BBI3BIBAsI MOBPEKACHHE BCEX
BHYTPUKJIECTOYHBIX MOJEKyJN. OnHAKO OONBIIMHCTBO MOJEKYJN (Hampumep, BOIBI,
MPHK, OenkoB u Ap.) MpeacTaBIeHO MHOTOYHUCICHHBIMY KOMIUSIMH, ¥ MHOTHE U3 HUX
MOCTOSTHHO M OBICTPO OOMEHUBAIOTCS, YTO OTPAHUYHMBACT MOCICACTBHS PAJHALUOH-
HOT'O BO3JEHCTBUSA MIOBPEKAECHUEM BCETO JIUIIb HECKOJIBKUX OJUHAKOBBIX MOJIEKYIL.
Hanpotus, monexynst JTHK HaxonsaTcs B KJIETKE TOIBKO B ABYX KOIMSX, SBJISIIOTCS
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MaKpOMOJICKYJIAMH C OTPAaHHICHHOHN CIIOCOOHOCTBIO K OOMEHY U IPEICTABIIIOT CO-
00 OOJIBIIYIO TI0 pa3MEPy MHIIICHD, BBITOJHSIONIYIO B KJIIETKE KITFOUCBbIC (DYHKIIHH.
[Toaromy moBpexaenust JIHK urparot BaxxHyro poiib B CyJb0€ KIIETKH U 4aCTO MOTYT
OBITh JICTAILHBIMHU.

HmeroTcst HeocnopuMble 3KCIIEPUMEHTAJIbHBIE 10Ka3aTeNIbCTBA B MOJb3Y TOTO,
yto JIHK ciryxuT 0CHOBHO# MHUIIIEHBIO, OTBETCTBEHHOM 32 paaualiiOHHO-HH/TYIIH-
pOBaHHYIO THOENb KICTOK. BBUIH MpoBeIeHBI H3SIITHBIE SKCIIEPUMEHTHI 110 00Tyde-
HUIO MHAMBHUYAJbHBIX KJIETOK O -4aCTULAMH C MOMOLIbIO MOJOHUEBBIX MUKPOMIII
(Warters and Hofer, 1977). [Tnasamarnveckre MeMOpaHbI M ITUTOILIA3MA BBIZICPKHBA-
7m 00JTydeHre B BBICOKHX JI03aX, KOTOPOE HE MPUBOIUIIO KICTKU K rubenu. OmHaKo,
KaK TOJIBKO UTITY pa3MeIaid TAKHUM 00pa3oM, UTO B PO MOTIAIaIH BCETO JIMIIH OHA
WJIM JIB€ OL-4aCTHLIbI, KJIeTKa norudana. B nqpyrux skcnepuMenTax [uis peuMyIiec-
TBEHHOT'O 00JTydeHUs T1azMaTiuaeckoi Mmemopansl u JIHK wcrons3oBanu coennne-
HMSI, MEUEHHBIE PaJMOaKTHBHBEIMK n3oTonamu (‘2°I-konkanaBamun u H3-Tumummun
COOTBETCTBEHHO). Pe3ynbTaThl CONOCTABISUIN C MOTYYCHHBIMH IIPH TOTAJIFHOM 00-
JTy9YEHUH KJICTOK PEHTTCHOBCKIMU JTydaMu. [ HOeIh KIIeTOK KOppeTrpoBaia TOIBKO C
BEJIMYMHOMN J03bl, IOJYUYECHHOU AIPOM, U HE 3aBHCEIAa OT 03I, NPUXOASUICHCS Ha
MJIa3MaTHYeCKyt0 MeMOpaHy U IUTOIuIa3my (taom. 2.1).

Tabnuua 2.1. TOKCMYHOCTb MEeTaboJIMTOB, MEYEHHbIX PaAN0aKTUBHBLIMU
M30TOMamMu B 3aBUCUMOCTM OT UX pacnpenesieHns B KNeTke

Hcrounnk Jo3a pagnanuu, NPUXOASIIIAsICS HA KOMIOHEHTHI KJIeTKU™®
H3JIy4eHHUS Tp)
Anpo HuTomnasma MemOpaHbI
PentrenoBckue myun 33 33 33
SH-tumuaun 3,8 0,27 0,01
'3 ]-koHKaHaBaIHH 4,1 24,7 516,7

* JInst KaKZI0TO U3 TpeX BozzeiicTBHil Oblia BhIOpaHa 1032, Be3bBatommas 50%-to rudens kierok CHO.
PaccunrthiBanach NOTJIOMIEHHAS 71032 PaJUalliM, MIPUXOIAINAscS Ha SApo, LUTOILIa3My WIN MeMmOpa-
Hbl.”H-tumuun Bmrovaercs B JIHK, a 125 |_koHKaHABAMH CBA3LIBAETCS C MeMOpaHamu KJIeTKH. Tosbko
1033, TIOJTyYeHHasI SIAPOM, OJIMHAKOBA U KOppenupyeT ¢ rudenbio kinetku. C paspemenus u3: Warters et al.
(1977)

[Mockonmeky JIHK urpaer oueHp BaKHYIO POJIb B KH3HEACATEIBHOCTH, KICTKH U
OpTaHU3MBI BEIPAOOTAIH IIETBIH PsIT IPOLIECCOB, 00ECIIEUHBAIOIINX LIEIOCTHOCTD €€
MOJICKYJI H COXPAaHCHHE UX CTPYKTYPhI B YCIOBHSX MOCTOSHHOM aTaKd CO CTOPOHBI
BHYTpPH- ¥ BHEKJICTOUHBIX (DAKTOPOB (HamIpuMep, MeTaOOIUUECKIX OKHCITUTEINCH, a-
KHJISITOPOB, XUMHUUECKUX areHToB, Y@ u monusupyromiei paguanun) (Harper and
Elledge, 2007). DTu npouecchl OCyIMIECTBISIOT Pa3InuHbIe TUITHI perapanuu, B pe-
3yJIbTaTe NPOTEKAHHSI KOTOPOi ycTpanstoTes nmospexxaeHus JHK, naayupoBaHHbie
101 ACUCTBUEM Pa3IMYHBIX areHTOB.
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[TosTOMY B KIIETKE CYIIECTBYIOT CIICIIHATBHBIC CHCTEMBI 0OHAPYKCHHUS U peria-
paumn moBpexaeHuit ocHoBanmii JIHK [skcumsmonnast pemaparusi OCHOBaHMA
(BER)], omHoHuTEeBBIX paspeiBoB OP [pemapanus omHOHHUTEBBIX pa3pbiBoB JIHK
(SSBR), 6nm3kas k cucreme BER] u iByHUTEBBIX pa3pbiBoB JIP [romonornynas pe-
komOuHanus (HR)] n Heromonornunoe coenunenne kounoB (NHEJ)]. Kaxapriit u3
pernapaTuBHBIX MPOIIECCOB MOAPOOHO onuckiBaeTcs B pasf. 2.7 u 2.8. CyIiecTByOT
TaKXKe U Ipyrue pernapaTuBHble POLIECCH], HAIIPUMED YCTPaHSIIOIINE HECTIApEHHbIE U
HeTpaBmWIbHO crapenHsle ocHoBanus JIHK, oOpasyrommecss B Xone peruTMKanuu
(MMR), a Takke ajIyKTbl, BOSHUKAIOIIUE TIPH JIeHCTBUN YD U TaKUX COCTMHEHUH,
KaKk [WCIIaTHHA [dKcrim3noHHast pemaparusi HykiaeotunoB (NER)]. Onmnako Hu
MMR, uu NER He y4acTBYIOT B penapanuy HOBPEXKICHHI, BBI3BAHHBIX HOHU3UPYIO-
e paguanueil, MoCKoIbKY KJIETKH, HECYIIe MyTalluy UK JI€JIeLIUHU B FeHax, KOI1-
pYIOIMX 3TH HPOLIECChl, HE OTIMYAIOTCA OONbLIeH 4YyBCTBUTENbHOCTbIO K WP.
Hamnpotus, MmyTanuu ninm nenennn B TeHax, oTBeTcTBeHHbIX 32 BER, SSBR, HR wim
NYEJ, npu onpenesieHHbIX YCIOBUSAX IPUBOAAT K YBEJTUUEHUIO PaHOYyBCTBUTEb-
HOCTH.

J71st Toro 9TOOBI COCTABUTH IIpeCTaBIeHIE 0 MacmTadax mopexkaenus JJHK,
HpUMeEM, 4TO pH 00 TydeHnH” B 103€ 1 I'p B Kak 1011 KIleTKe BO3HUKAET IpUMepHo 10°
coObITHH HoHM3a1uK, > 1000 MoBpekACHHBIX OCHOBaHHMA, 0K0J10 1000 0THOHUTEBBIX
pa3peiBoB (SSB) u npumepno 20—40 neynutessix (DSB). [lanee noza 1 I'p npuBoaut
K THOeIH muIb 0KoJ10 30% KIIETOK MIIEKOIIMTAIOMINX U YelioBeka. Takas HeOobIas
LIUTOTOKCUYHOCTh PaJlallii, HECMOTPSI HA MHOYKECTBO BO3HHUKAIOIIMX B KJIETKE I10-
BPEeKJACHUN, 00BsCHSICTCS 3(D(HEKTUBHO MPOTEKAONUMH TPOIIECCAMH perapaiun
JHK.

JIHK cocTouT U3 JBYX NPOTHBOJISKAIIUX IETICH, CBA3aHHBIX MEXy c000it BO-
JOPOJHBIMU CBSI3SIMH M 00Pa3yIOMINX IBOMHYIO criupaib. Kaxkmas nens TuHeHHa U
COCTOUT U3 YEThIpEX OCHOBaHWMH — anenuHa (A), nmurosuHa (1), ryanmna (I') u
tumuHa (T) — cBsI3aHHBIX yepe3 caxapHbIe OCTATKH B GocdaTHBIE TPYITHI, T.H.
caxapo-(pocdaTtHbiii ocToB (puc. 2.2). [lopsaok pacnosioKeHNss OCHOBAHUH Mpeji-
CTaBIIIET COOOM TeHEeTUYECKUH KO, OMPEACISIIONINN HE TOIBKO COCTAB TOTO WU
nHOTO OenKa, HO M (YHKIHOHATBHYIO aKTHBHOCTH T'€Ha (E€ro TpaHCKpUOHpye-
MOCTh). B cBot0 ouepenp, aBoitHas crupans JJHK udepes perynspubie nHTEpBaNBI
o0epHyTa BOKPYT KOMITJIEKCA CTIEHU(PUICSCKHX OCITKOB (THCTOHOB), POPMHPYS HYK-
JICOCOMBI, KOTOpEIe HanoMuHatoT Oycunsl Ha HUTKE. C JIHK Takke cBsi3aHO MHOTO
IpyTuX OENKOB, KOTOPBIE KOHTPOIHPYIOT MPOIECCHl C €€ YYacTHeM: TPaHCKPHII-
ouio, perumkanuio u penapanuio. Kommiexe JJHK ¢ Oenxamu HazbBaeTcs Xpoma-
THHOM. CyIIECTBYIOT IOTIONHUTENbHBIE 0oNiee BBHICOKHE YPOBHH CKPYYHBAHUS U
n3ruda monekyn JIHK, xoTopbie B KOHIIe KOHIIOB 00€CIEYHBAIOT KOMITAKTHYIO
CTPYKTYPY XpPOMOCOM.

Taxast ynakoBka JJHK co3maet MHOMXECTBO TpoOIeM TS KICTOUYHBIX CHCTEM pe-
naparmu JJHK. Bo-mepBbIX, COOTBETCTBYIOMIHE OCIIKA JOIDKHBI OBITH TPECTABICHBI
OOJIBIIIAM KOJIMYSCTBOM KONHIA U 00JIaAaTh JOCTATOYHONW MOOMIBHOCTBIO [UISL TOTO,
9T00BI OOHAPYIKUTH MOBPEIKACHIE B TCUCHUE HECKOIIBKUAX CEKYH/I FIIH MUHYT TI0CIIE
ero nosiBieHus. Bo-BTOpbIX, CTPyKTypa XpoMaTHHA JOJDKHA U3MEHUTbCA (Hanpumep,
OH JIOJDKEH CTaTh 0OJiee pelakCHPOBAHHBIM) C T€M, YTOOBI 00ECIIEUUTh JOCTYH Oel-
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Puc. 2.2. B AHK npucyTcTByIOT 4eTbipe ocHoBaHua (I, LI, T n A), KoTOpble NOCPeacTBOM
caxapHbIX OCTATKOB CBSA3aHbl C caxapHO-docdaTHbIM OCTOBOM

KoB penaparuu (van Attikum and Gasser, 2005). Taxxe MoxeT moTpeOoBaThCs yaa-
JEHUE YacTU OCHOBAaHMM, IPHUMBIKAIOIIKUX K pas3pbiBy. Ilocie atoro mpoucxoaur
IMOATOTOBKA CUTHAJIBHBIX, PCHAPUPYIOMNX U PAa3JIMYHBIX BCIIOMOT'aTCIIbHBIX 6CJ'IKOB,
YTO 4acCTO 3aBHUCHUT OT IpoLecca MOIII/I(bI/IKaHI/II/I THUCTOHOB U ABJISICTCA CTPOTO CKOOP-
JMHAPOBAHHHBIM TpoiieccoM. KoopauHaImss JOCTUraeTcs 38 CYET OCTAHOBKU Pa3-
JIMIHBIX IIPOLECCOB, HAIPUMEDP TPAHCKPUIIIUU U HNPOXOKACHUA KIETKU 110 IUKITY C
TEM, YTOOBI 1aTh BO3MOKHOCTH IIPOUTH perapanuy. Pemapariist 1oKHA HaXOUTHCS
Ioa MOCTOSAHHBIM KOHTPOJIEM, IMOCKOJIBKY ITOCJIC €€ OKOHYAHUS XPOMATUH HOJIKCH
CHOBa MPUOOPECTH MCXOTHYIO CTPYKTYPY M JIOJDKHO BO30OHOBHTHCS NMPOTCKAHHE
HPOIECCOB KJIETOYHOTO METa00IN3Ma.

2.2. Penapauus nospexaeHun AHK

Penapanus nospexnenuit JJHK (DDR) npencrapnsier co00i 4pe3BbIYaiiHO CIIOXK-
HYIO CKOOPJMHUPOBAHHYIO CHCTEMY, OT ()YHKIIHOHHPOBAHHS KOTOPOI 3aBHCUT J1aJIb-
Helimas cyapba kietku ¢ moBpexaeHHod JIHK. Pemapamms JIHK ne saBmsiercs
0OBIYHOH (PepPMEHTATUBHON peakIuell, a MpeAcTaBiIsgeT COOOH IEeNyI0 TPYIITY CHUT-
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CeHcopbl nospexaeHuin JHK
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Puc. 2.3. Penapauunsa AHK BkntoyaeT aBa Habopa KOMMOHEHTOB — CEeHCOpPbl 1 3hdEKTo-
pbl. CeHCopbl COCTOAT M3 KOMMEKCOB OeNKoB, KOTOpble y3HaloT nospexaeHnsa OHK v
BktoyatoT ATM-MRN, Ku-DNA-PKs n ATR-ATRIP (cMm. B TekcTe). 3T 6enkn curHannsm-
PYIOT Lenomy psay Apyrux 6enKoB, KOTOPbIe akTUBUPYIOT TPU BaXKHbIX 9D PEKTOPHbLIX Me-
XaHW3Ma: KOHTPOJibHble Touku, penapauuio OHK n knetoynyio rubens. MpueBoanTcs
CMCOK HEKOTOPbIX OENIKOB, NepeaatoLx CUrHan ot ceHcopa k adpdekTopam

HAJIBHBIX TECHO CBS3aHHBIX MEXAY c0o00# MpoIlecCcoB, KaXKIblif U3 KOTOPBIX KOH-
TPOIMUPYET ONPEAEICHHOE 3BEHO BHYTPHKJIETOYHOro Merabonmmsma. Cucrema
pernapanuu BKIIOYaeT JBa Habopa KOMIIOHEHTOB: ceHcophl moBpexaeHnii JJHK u
s dexTopsl penapatuBHbBIX mporeccoB (puc. 2.3). CeHCOpbl COCTOSAT U3 TPYIIIIBI
0CIIKOB, KOTOPHIE IIOCTOSIHHO OOCIEAYIOT TEHOM B IOMCKaxX MoBpexkaeHui. [Tocie
00HapY>KEHUS TTOBPEKACHUS 3TH OCJIKM MOJAI0T CUTHAI TPEM OCHOBHBIM 3 QeK-
TOPHBIM TPYIIIIaM, OTBETCTBEHHBIM 32 CyIb0y OONYyUCHHOH KIETKH. DTH TPYIIIHI
MpeCTaBIsAT coOoi: (1) mporeccrsl MporpaMMUPOBaHHOM THOEITH, OCYIIECTBIISIO-
muye BEIOPaKOBKY MOBPEXKICHHBIX KICTOK, (2) mponecchl penapanuu JIHK, ycTpa-
HSIOIINE Pa3phIBHBIC Ne(eKTH, U (3) MpoueccHl, BHI3BIBAIOIINE BPEMEHHBIN (UIH
MIOCTOSIHHBIH) OJIOK TIPOABHKEHUS KJICTKH IO IIUKITY — TaK Ha3bIBaeMbIC KOHTPOJIb-
HBIC TOYKH.
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