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KHura nocpsiiieHa yHUKaJIbHOMY U HATypaJbHOMY MPUPOIHOMY CPENICTBY OOPHOBI
C pakoM — JIeKapCTBEHHbIM I'pubam. B pe3ynbrare HayuHbIX HCCIIEIOBAHUI

ObUT OUITMATIBHO MIPU3HAH CePbE3HBIN MPOTUBOOITYXOJEBBIN 3heKT mpu
npuMeHeHnu rpudoB. Ha OCHOBE HayUHBIX JAHHBIX B KHUTE J1aeTCsl OObsICHEHNE
POTUBOOMYXOJIEBBIX CBOMCTB I'PUOOB, a TaKKe MePeoCMbICIeHa OOIenpu3HaHHas
TPAKTOBKA MPUYMH BOZHMKHOBEHUS paka. ABTOp YBepeHa, UTO OHKOJIOTUYECKUE
3a00J1eBaHM sl BBI3BIBAIOTCS] MATOTE€HHBIMU TPUOAMU-MUKPOMUIIETAMU, U TIPUBOTUT
CBOI0O «MUKOTHUECKYIO TEOPHI0», KOTOpasi MHOTOE OOBSICHSIET M CITYKUT JIyUIIUM
J0Ka3aTeIbCTBOM TOTO, TOYEMY I'pHOBI IIOMOTAIOT IPU OHKOJIOTMUYECKUX
3a0oseBaHusX. KHUra 1aeT MHOXXECTBO MPUMEPOB CAMbIX HEBEPOSITHBIX CITy4YaeB
uclesieHust paka. B yem xke cuia rpudos? [louemy oHM MOOEKAAI0T CMEPTETbHBIN
Henyr? Kak ucrosnb30Bath JiekapcTBO HOBOTO ThicsiuesnieTusi? e moctath rpuOHbIe
npenaparbl ¥ peuentbl? OTBETH HA 9TU U IPYTHe BOIIPOCHl Bbl HAWAETE B KHUTE.
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Npuna ®PuaunnoBa
I'puOBbI IPOTHUB pakKa

TI'pubnvle  Ouomexnonozuu  cezo0HsE OMKPLIGAION  5NOXY — HOBbIX
NEKAPCMBEHHbIX NPenapamod U OUONOZUMECKU AKIMUBHLIX —GeUlecms 8
Meouuune. Hapsidy ¢ smum pacmem onvim MeOUUUHCKOZO UCNOAL30GAHUSL
NEKAPCMBEHHBIX 2PUO08 6 PYH20MePanuu.

KOpuii Banrenmunosuu Cepzees, npogheccop, 00Kmop meOUUHCKUX HAYK,
akademux Poccuiickoii akademuu ecmecmeeHHbIX HAYK, 3ACAYHCEHHbLLL
epau Poccuiickoii ®Pedepauyuu, npe3udenm Hayuonanvnoii axademuu Hayk

Bce npasa 3amuiensl. Hukakas yacTb JaHHOM KHATY HE MOKET ObITh BOCITPOM3BEICHA B KAKOM
Obl TO HU OBLTO (popMe Oe3 MUCHMEHHOTO pa3pelieHus BIaesIblieB aBTOPCKUX TIPaB.



1. A. ®wmnmnosa. «['pubsl IpoTHB paka»

IIpeaucaosue

Ceituac, ociie MOYTH YETBEPTH BeKa PabOTHI € JIEKaPCTBEHHbIMU I'prOaMu, s MOTY CKa3aTh 0e3
NpeyBEINYEHHs, YTO MHE yAaJ10Ch HAKOIUTh JIeUCTBUTEIbHO YHUKAJIbHbIN OIBIT.

«["puOBI HE TTPOCTO JieyaT — OHU U3JIEUMBAIOT» — HA3BAHUE PYOPHKY Ta3eThl «I puOHas anteka»
— He 1pocTo (ppaza, 3T0 UAEOIOorus (PyHroTepanum.

['puOBbI NevaT peajbHO, a HE MPOCTO YIYUINAIOT, KaK MPHUHSATO TOBOPUTh, KAYECTBO JKM3HU.
["puObI B oprann3mMe padOTAIOT HE KaK 3aXBaTYMKH U arpeccopsl (Kak aHTHOMOTHKM U CHHTETUYECKHE
BUTaMUHBI), a MATKO U €CTeCTBEHHO. [Ipy MX HMCMONb30BaHUM MPAKTUYECKH He ObIBAET MOOOYHBIX
3(ppEeKTOB, U BMECTE C TEM 3TO OIHO M3 CaMbIX JEHCTBEHHBIX HATYPAJIbHBIX JIEKAPCTB!

CeronHs ye HU Y KOTO HET COMHEHUI B (D (peKTUBHOCTY I'PHUOHBIX JIEKAPCTB — BPAYM CO BCETO
MHpa eayT K HaM B LleHTp (yHrotepanuu Juist KOHCYJIbTallMiA, OOy4eHus, O3HAKOMJIEHHSI C aBTOP-
CKMMHU HapaOOTKaMy ¥ METOAMKAMM.

MeHs oueHb pagyeT TOT (PakT, YTO OHKOJIOTM MOCJIE BCEX NMPOBEJEHHBIX IPOLIELYp — ONepalvy,
XMMHOTEPANHU — MPOCTO U OECKOPHICTHO OTIPABJISIOT K HaM B LIeHTp MalmeHTOB TONBKO MOTOMY,
YTO BHJE/M JEHCTBHE IPHOOB HA CBOUX IMAlMEHTaX.

Jlymaio, 4To OUeHb CKOPO I'pMOHAst METOIMKA JIeYEHH ] OHKOJIOTHH MOJTy4UT BeceoOllee Mpu3Ha-
HUE U ee OyayT IPUMEHATh B OHKOMCIIAHCEpaxX KaK OIMH U3 pe3yJbTaTUBHBIX METOJOB UMMYHOTE-
panuu.

B Hacrosiiee BpeMs Mbl IPOBOAMM MHOIO KJIMHUYECKUX HCIIBITAHWNA CBOMX IpPEnaparos,
HaripuMep B MOCKOBCKOM MHCTUTYTE KaHLIEPOTeHe3a, U yKe NepBble KIMHUYECKUE JIaHHbIE TTOJTHO-
CTBIO TTOATBEPAKJAIOT HAIly MUKOTUYECKYIO TEOPUI0 BO3HUKHOBEHMS paKa.

W ecnm HeckombKO JIET Ha3aj S MOIVIA TOJbKO PacCKasblBaTh, KaK JieyaT IpUObl, TO ceilvac
BO3bMY Ha ceOsi CMeJIOCTb OOBSICHUTh, MOYEMY OHU JieyaT. Sl 1 MOM KOJJIerM e€MHbl BO MHEHUU:
NIEPBOOCHOBA MHOTHX 3a00JIEBaHMiA, 1 OHKOJIOTHH B MIEPBYIO OYEPe/ib, — JACHCTBUE MATOTCHHBIX MHUK-
POMHIIETOB, TO €CTh HUBIIMX I'prO0B. TakuM 00pa3oM, Mbl MMeeM [JeJI0 C BBICOKOOPraHM30BaH-
HBIMM OpraHM3MaMHU-3aXBaTYMKaMU, O4€Hb KOBAPHBIMU M OMBITHBIMU (9BOJIOLMSI MUKPOMHUIIETOB —
OCHOBA Halllero MUpa), OHU CYUTAIOT ceOsl BIACTEIMHAMYU MHpa, a HaC — OSJIKOBBIE Tejla — O4Yepes-
HOH muiiedl. 3HauuT, UCXOOUTh NPH JICUEHUU OHKOJIOIMU HY)KHO M3 3Toro mpuHuuna. Ho u Gen-
KOBBIIl OPraHU3M B IPOLIECCE SBOIOLMU MMOAHAKOIMII OMBIT, pa3BUB CHEU(PUUECKUA UIMMYHUTET,
KOTOpbI/ CTABUT Maccy JIOBYILEK ISl 3aXBATYMKOB M HE MO3BOJISET UM Oe3HaKa3aHHO MUPOBATh B
opranusMe. M kak Obl HY TIBITAJICh MUK POMHULETHI IOJABUTH STOT UMMYHHTET, Kakue Obl YIIOBKM HU
NPUMEHSUTN — TeNepb Y Hac eCTh MOIIHOE opykue. BemecTsa, BeipaOoTaHHBIE Oa3UIMATbHBIMU T'PU-
6amu, ymesno 00e30pyKUBAIOIIME KOBAPHBIX BPAroB, SIBJISIOTCS HACTOSIIMM IPOTUBOSIAMEM MTPOTHB
MHUKPOMMLETOB. Eciii roBOpUTH YITPOILIEHHO, TO MaTOre€HHbIE MUK POMHULIETHI, IIEPEX0/isl B HACTYILIe-
HHE Ha «OOMIIOB» CIIelM(pHUUECKOro MPOTUBOPAKOBOIO MMMYHHTETA (KOMMU SIBJISIOTCS Makpodaru
n T-kunnepsl), UyBCTBYS MOpPAXEHUE, CTPEMSATCS MOAABUTh MX JEWCTBUE U BBITYCKAIOT CIIELaIIb-
Hble TOKCUHBI — «OTPABJISIOIIMUI Ta3», KOTOPbIl IPUBOAUT Makpodark B OLIENIEHEHNE U MO3BOJISIET
MHKpPOMHUIIETaM OECIIPEsTCTBEHHO 3aBOEBHIBAThH TeppuToprio. Ho rpuOHbIe BemecTBa (monmcaxa-
pu/IBl), BOBPEMSI BBE/ICHHBIE B OPraHU3M, Kak r'yOKM BITUTHIBAIOT TOKCHHBI, OCBOOOXAast Makpodaru
OT «CIISTYKM», TPHOHBIE MEJIaHUHBI JAI0T SHEPruio sl OOphOBI, a IPHOHBIE MENTHUABI, KaK CECTPhI
MUJIOCEpIIUS, JieyaT NOCTpaJaBLIve KieTku. M nepeBec onsATh OKa3bIBa€TCs HA CTOPOHE OOOPOHSIIO-
IIErocsi OpraHu3Ma.

Ecnu Bce penarh rpaMOTHO M pa3yMHO, TO OHKOJIOTMsI HE TaK CTPAlHA, KaK KaXeTcs, U Mbl
BIIOJIHE MOEM, BO-TIEPBBIX, CBOEBPEMEHHO OKa3bIBaTh JEWCTBEHHYIO MPO(PUIAKTUKY, & BO-BTOPBIX,
3Has cnadble MecTa Bpara, — yMeJIO BBICTAaBJISATh MUMMYHHYIO 3aIlIUTY.

IToBTOpIO, 3TO HE MPOCTO TEOPHUs, A YKE JOKa3aHHas TeopeMa, MOAKPEIJIeHHAs! TPAKTUKOM.
Jla, Mbl TOKa OYEHb MAJIO 3HaeM 000 BCEX YJIOBKAX KOBAPHOW U BE3/AECYILEH IJIeCeHH (MaTOreHHbIX
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MUKPOMHUIIETAX ), Y HAC €Ille HET TOYHBIX CBEIEHUIN O TOM, KaKoi MMeHHO U3 150 u3ydyeHHBIX maro-
T€HOB BBI3BIBACT TOT WJIM MHOM BUJ paka. Ho Mbl yke 6:1M3Ku K pasrajke. Ml MokeM Tak BappupoBaTh
IpUOHBIE BENIECTBA, YTOOBI OTyYaTh MAKCUMAJTbHBIN 3(PeKT Ipu JIeYeHu MHOTHX BUJIOB paKa.

Hpuna Anexcanoposna @uaunnosa,

00Kmop pyHzomepanuu,

Kanouoam Ouono2u1eckux Hayx,

unern MedxcoyHapooHoli accouuayuu pyHzomepanuu



1. A. ®wmnmnosa. «['pubsl IpoTHB paka»

Yactp 1
3anoBegHO€E HAPCTBO MUKOJOTUH

MukoTa — 310 rpud, a MUKOJIOTHS (OT Ap.-Tped. HiKNG — «Tpud») — HayKa O rprOax HU3IIMX
opm (MuKpomuIieTax) v BhICIIUX (6a3UAUATbHBIX).

Mukornorus — Hayka o4eHb Mosiofias, e naxe Het 200 net. U oTBeTBIeHU s — MOJofible oOeru
HOBBIX UCCJIEIOBAHUI — ellle TOJIbKO (popMupytoTcsi. MeqUIIMHCKas: MUKOJIOTHS U3y4YaeT MaToreHHbIe
MUKPOMHULIETH U OOJIE3HU, KOTOpPbIE OHU BO30YKIAIOT. DTO B OCHOBHOM JI€PMATOMHUKO3BI, TO €CTh
O0JIe3HU, TTPU KOTOPBIX MOKHO CHEIaTh COCKOO MOPaKeHHOHN TKaHU U HAWTH B HEM KOJIOHMH MUKPO-
MUIETOB. MeaMIIMHCKash MUKOJIOTHS TATOTeeT K O(PUIIMAIBHON CUHTETUYECKON METUIIHE U KpailHe
OCTOPOXKHO PacCMaTpPHUBAET HE BIMCHIBAIOIINECS B €€ PAMKH TEOPUH, TOYKH 3peHUs], HAOTIONCHUSI.

dyHrotepanus — HaTypajibHas Tepanusi 0a3uAUaTbHBIMU IPUOAMU — U3BECTHA BO BCEM MUpE,
aKTMBHO Pa3BUBAETCSl, HAKATIIMBAET 3HAHUS U OMBIT. HO yXke MosIBUIINCh OMaceHusl, 4To HATypasib-
HoM oHa Oynet Hefonro. OduimanbHas (papMaleBTUKa aKTUBHO UILET (pOpMYJIbI IENTUIOB U TOJH-
caxapuioB AJIs UX CUHTe3a U MOCIeIYIOIEero MPOU3BOACTBA TPUOHBIX JIEKAPCTB MPOTUBOPAKOBOTO
nevictBus. Takoe OHAK/IBI TIPOU3O0IUIO (Be/lb IMEHHO M3 TPUOa 3eJIeHOr0 KUCTEBUKA ObLT MOTyYeH
MePBbI CUHTE3WPOBAHHBIN AHTUOMOTHK — NEHULIMJUTUH, KOTOPbI MPUHEC MACCy MOJb3bl, HO HEMAJIO
u Bpena). [losromy ceifuac uueT rnojaeMuKa — Hy>KHbI JIM TPUOHBIE CUHTE3aThl WM BCE-TaKH CeTyeT
UCTIONI30BaTh HATYpaJibHbIe TPUOHBIC BEIECTBA. 3arajHble TEXHOJIOTH MHTEHCMBHO paboTaloT Hajl
coznanuem BA]l — nmoiycuHTe3aToB (HarpumMep, TpaHc-(hakTopoB). M oHUM yxke MOCTaBISAIOTCS Ha 9KC-
nopT B OONbIINX KoimyecTBax. Poccmiickue ke npennpusatusi, B yactHoctd OO0 «buomokc», mo-
MPEXKHEMY BBITYCKAIOT TOJIbKO HATYpaJIbHbIe TPUOHBIE Mperiaparsl.

B Hacrosiiee Bpems (pyHrotepanust 6a3upyercsi Ha JABYX MOJOKEHUSIX.

1. INaTtoreHHbIE MUKPOMUIIETHI SIBJISIIOTCS BO3OYIMTEISIMA MHOTUX OOJIE3HEH M YesioBeKa, U
pacTeHuil, U HACEKOMBIX, M JKUBOTHBIX. OHKOJIOTMs1 OAHO3HAYHO BBI3BIBAETCS TATOT€HHBIMU MUKPO-
MMIIETAMH.

2. BazuuanbHbie rpuOBl B POIIECCce SBOJIOIMY HAKOMIIA BEIECTBa, KOTOPbIE SIBJISIIOTCS MTPO-
TUBOSI/IUEM JIJIS IATOTEHHBIX TPUOOB. VICTonb30BaHue 3TOr0 MPOTUBOSIMS UMEET peliaroliee 3Haue-
HHE B JICYUCHUN OHKOJIOTUYECKUX U PYTUX 3a00JICBaHUH.
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KoBapHoe c000111eCTBO MAKPOArpeccopoB

["prOBI-MHUK POMHUIIETH HAXOASITCS TIOBCIOY: UX MOKHO OOHAPYKUTH B TIOJIE U JIECY, B ITyCTHIHSIX
Y TOpax, B IOYBE M BOJIE. 3a4aTKU IPHOOB — CIIOPhI — MACCAMU BUTAIOT B BO3yXe, MHOT/IA BO3IYIIIHbIC
TEUYEHUsI 3aHOCST UX HA JIECSITKA KUJIOMETPOB BBBIC.

[Tpu ucceroBaHY ¢ TIOMOITIBIO 30H/IOB pa3pekeHHON 3a001a9H0l aTMOocdepbl, TPOHU3bIBAC-
MO MOIIIHBIMU KOCMHYECKUMH JTydamu, Ha BbicoTe 33 000 M ObUTH BBISIBIICHBI CIIOPHI OAKTEpUi U
TUIECHEBBIX IPUOKOB.

Ecnu crepwiipHyI0 YaliKy ¢ MUTATeIbHON CPeIol MOAepKaTh OTKPHITOW HECKOJIBKO MHUHYT B
mo0Oo 00CTaHOBKE, TO Ha MOBEPXHOCTh NUTATEJILHOW CPE/Ibl BMECTE C YACTUIIAMHU IbUTHA M OaKTepH-
SIMUA OCSITYT U MUKPOCKOIIMUECKHE CIIOPbI MHOTHX I'PHOOB, KOTOPbIE Yepe3 HEKOTOPOe BpeMsl paso-
BBIOTCSI B 3aMETHYIO HEBOOPYKEHHBIM I71a30M I'PUOHUITY — BATOOOpa3HbIE UK OApXaTHCThIe KOJIOHUU
10 HECKOJILKMX CAHTUMETPOB B JHAMETpe.

MHOriM MpUXOAMIOCh HAOMIOAATh 3allUIECHEBEBIINE XJIe0, KOHCEPBBI, MOJIOKO, ChIp, MHOTIA
YepHUJIA VI K€ TMIOKPHIThIE TEMHBIMHU ITSITHAMU CTEHBI B CHIPO KBAPTUPE — BCE ITH TIJIGCCHU SIBJISI-
10TCSI TPHOAMH.

«Bampixatommee» xyiedGHOe TecTo, Opoasiias MUBHAS Oapaa — 9TO MPOSIBJICHUE KU3HEACSATe b-
HOCTH TPUCYTCTBYIOIIUX TaM IpuOOB, HOO JPOKIKH — TOXKE IPHOBIL.

W3BecTHBI clly4yan pa3BUTHS IJIECHEBOTO Iprla Ha OBEPXHOCTY KOHIIEHTPUPOBAHHOM CEPHOM
KHCIIOTHI.

B o6miem, rpuds1 oduTaioT nopceMectHo. He MckiioueHa BO3MOXKHOCTB, UTO Jaxke Ha Mapce
u BeHepe HaiiyT ciieibl MUKPOCKOITUYECKUX IPpUOKOB. OMBITHI MOKA3aIM, YTO JPOKIKEBBIE T'PHObI
BhIIepkUBaloT jJaBieHue B 8000 armocdep. PaznuuHoro pofa usinydeHusi, B COTHU pa3 MPeBbIIIAIO-
IIe CMepTeNIbHbIE 103bI AJIs1 TEIUIOKPOBHBIX JKUBOTHBIX, OKa3bIBAIOTCS HEA(P(HEKTUBHBIMU B OOpbOE
C PsIIOM BpeIHBIX IpHOOB. B 1a00paTOpHBIX YCIOBHAX CIIOPHI TepOApHBIX 00PA3IIOB HE TEPSIIOT KU3-
HECIOCOOHOCTH B OTAENBHBIX ciyyasx 10 20 siet u Oornee.

I'puOBI — 3TO ¥ TUTaHTBI, TIO pa3MepaM MHOT/IA TIPEBBIIIAIONIIE CaMBble KPYITHbIE apOy3bl, U MeJlb-
Yalle OpraHu3Mbl.

Ho camoe mHTEepecHOe TO, UTO rpuObl UMEIOT OJHY BaKHEWIIYI0 OCOOCHHOCTh, YTEPSHHYIO
MPAKTHUECKH BCEMHU OCTAJbHBIMU KMBBIMU OPraHU3MaMM, — OHU MOJIHUEHOCHO TPUCTIOCOONISIOTCS
K JIIOOBIM YCJIOBHSIM M HE BBIHOCSIT arpecCHU HU B KAKOM Buzie. MyTaluu rpuO0B MPOUCXOAST TOXE
OYeHb OBICTPO — UyTb JIM HE Yepe3 MOKOJIEHHE.

XOTs 3BY4YUT CTPAHHO, HO €CJIM Ha 3emuie UICUE3HYT YCJIOBUS AJIs CYIIIECTBOBAHUS BCEX U3BECT-
HBIX (DOPM KU3HU, TPpUOBI He ucue3HyT. OHM MYTHUPYIOT B JTIOOBIX YCJIOBUSAX W aJalTHUPYIOTCS K
MOOBIM yCTOBUSAM. MaJjio Toro, oHu co3naayT HoBywo ¢opmy xu3Hu. He Bepure? Tlonpobyio 1oka-
3aTh TO HA CAMBIX MTPOCTHIX MPUMEPAX.

JlaBaiiTe pacCMOTPHUM CTPOEHHE TPUOOB U CIIOCOO MX MUTAHMUS.
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Ux oOpa3 Ku3HH

Cpenu rpu6oB umerotcst popmbl, TPUCTIOCOOUBITIHIECS K OOMTAHHIO B BOJE, — OHU SIBJISIIOTCS
CaMbIMU JPEBHUMM M IIPUMUTHUBHBIMU IO CTPOEHUIO, YaIlle BCETO 3TO OJHOKJIETOYHbIE OPraHU3MBI.
¥V HazeMHBIX (popM TprOOB OoJIee CIOKHOE CTPOSHHE — 3TO YK€ MHOTOKJIETOYHBIE OPraHU3MBl.

I'pulbI XapakTepu3yloTcsi CBOeoOpa3HbiM cTpoeHreM. OCHOBHBIM TEJIOM, KaK MPaBUIIO, sSIBJIS-
eTCsl 2puUOHUYA, VA MUUeauti, COCTOSIIIMI U3 CIUIETEHUs] TPUOHBIX HUTEH — 2uch. DTO XapaKTEepHO
Jaxe JUIsl OAHOKJIETOYHBIX OPraHM3MOB, 3a4aTOUYHBIMU T'MpaMM KOTOPBIX BBICTYIIAIOT OIMH WIIU
HECKOJIBKO K'Y THKOB.

B GonpmHCTBE cityyae y BbIcIMX (hopM rprOOB TOJIIMHA ' HE TPEBHIIIaeT 5—6 MUKPOHOB.

[Mutanue rpudOB OCYIIECTBIISIETCS MyTEM BCACHIBAHUS C TIOMOIIBIO ') MHILETHS, KOTOpPbIE
Yyepe3 000JI0UKY CBOMX KJIETOK BIMTHIBAIOT B ceOsi OPraHUYECKUe BEIeCTBA U3 CPellbl, B KOTOPOM
npouspactaiot. Pazymeercs, cocyliylo, TO €CTh BIUTHIBAIOILYIO, (DYHKIIMIO BBIOIHSAET NOTPYKEHHAs
B CyOCTpar 4acTh MUIIEIHS.

3n1ech, COOCTBEHHO, HUUYETO YIUBUTEIBHOTO HET — IPHO, Kak U J00oe pacTeHre, MMEHHO TakK
nonyyaet nutanue. OTIINYME COCTOUT TOJIBKO B TOM, YTO PACTEHHUE, OTAEIEHHOE OT KOPHS, TOrudaeT,
TaK e Kak U caM KopeHb. [ udbl (Murienuii) He morudaroT, eCv Cpe3aloT ITpud, HAPOTUB, HA BHEII-
HIOIO arpecCUIio OHU Cpa3y ke BHIOPACHIBAIOT MHOXKECTBO Oa3UJUaIbHBIX TPUOOB.

Eie onHO ynuBUTENIBHOE CBOMCTBO IPUOOB — OHU CIIOCOOHBI pa3MHOKAThCSI BET€TATHBHO, E€CITH
rpUOHMIIA HE HAXOAMT JUIst ce0s1 JOCTATOYHO BJIATH U TETlIa M He MOKET Pa3MHOXKAThCs CIOPaMH Kak
00bIYHO. B 3TOM City4yae rpuOHMIIA TOCTYMAeT OYeHb OPUTMHAIBHO — OHA JISJIUTCS, TO €CTh OIHOKJIe-
TOYHBIE KyCOUYKH TU( TMOKPHIBAIOTCS TOJICTON OOOTOUKOW. DTH XJIAMUIOCTIOPHl MOTYT HAXOAUTHLCS B
cpene CKOJIb YTOJHO JIONTO0, JOKUAASICh OIaroNpHUsITHRIX YCJIOBHMA, IOCIIE Yero HAYMHAIOT Pa3BUBATHCS
B TIOJTHOIIEHHYIO TPUOHMILY.

Peub uzier 06 oueHb BaXXHOW OCOOCHHOCTH Pa3BUTHS IPUOHUIIBI, TaK KaK AaHHYIO (popmy pa3-
MHOXEHHS TPUOOB YaCTO OMMOOYHO MPUHUMAIOT 32 JII0OYI0 OaKTepuaibHYyI0 (hJIOpy B TETUIOKPOBHOM
opraHusme (371ecb MOKHO BCIIOMHUTH T. CBUILEBY M €€ TEOPUIO O XJIAMUIUSIX, KOTOPbIE OHA HUKaK
HE MOXET UIeHTU(DUIIMPOBATh, YTBEPKIAsl, UYTO XJaMuanuu — Oakrepu. Ho 06 aToM — HIXe).

Ho ocHoBHOe, s1 TyMaio, MOHATHO: TPUObl BBIKMBAIOT MTPAKTUYECKH B JIIOOBIX YCIOBUSX U IS
MIPUMHUTUBHOTO BBUKMBAHUS OHM MMEIOT Maccy mnprcrocodnennid. K Tomy ke rpudbl MOCTOSHHO
MYTHPYIOT, TO €CTh, TOBOPSI IIPOCTBIMU CJIOBAMH, Y4aTCsI HA COOCTBEHHOM OIIBITE, YTO HE MOKET CJie-
JIaTh HU OJIHO JPYroe pacTeHue.

Ectb y rpu60oB 0COOEHHOCTH, KOTOpAs MPHCYIIA TOJIbKO KOBAPHBIM 3aXBaTYMKaM: OOJIBIIMH-
CTBO U3 HUX SIBJISIOTCA Mapa3uTamu. IHbIMU c10BaMM, OHU HE KeJIaloT MOJTy4yaTh IMTAHUE CAMOCTOS1-
TEJIbHO, a MAPA3UTUPYIOT HA APYTUX PACTEHUSIX WM TEIJIOKPOBHBIX Oprann3Max. HekoTopsie rprobl
AENAI0T 3TO MAASIIMMU CIOCOOaMH — He TYOst XO3sIMHA-HOCHUTeNsA. Jlpyrue )KUBYT KaK HarJble arpec-
COPBI — TIOJTHOCTBIO MOAYMHSIIOT ceOe X03MHa U YMEPUIBIISIOT €ro.
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I'puoObI-3aXBaTYHKH

VY napazutHbix (hopM rpudOB, KOTOpPbIE Pa3BUBAIOTCS HA PACTEHUH, KUBOTHOM, HACEKOMOM M
T. 1., MUIIEJIUA PACTIONIOKEH BHYTPH OpraHuM3Ma-Hocutelns. B pacteHusix rudsl rpuOOB MpOXOAST
M0 MEKKJIETHUKAM M MHOT/Ia MPOCTUPAIOTCS Yepe3 Bech cTedeslb CHU3Y JOBepXy. B Takux ciydasx
TOBOPAT, UTO rpud odnamaeT qud¢y3HbIM MULICTHEM.

WHorna rpuObl-napasuTsl WAYT HE Yepe3 MEKKJIETHUKH, M 3TO camasi Tsbkesast (popma mopa-
keHust pacteHuil. Takoi rpud crapaercsi yOUTh CBOETO XO3MHA — OH IMPOABUTACTCS Yepe3 KJIETKH
Hocutessl. YUToObl MPOHUKHYTH B KJIETKY pacTeHusl, rida rpuda BO3JEHUCTBYET Ha KJIETOUYHYIO 000-
70uKy pepmeHTamu. Vimu rpr6 He TOJBKO pacTBOPsIET 0O0JIOUKY KJIETOK HOCHTEJIs1, Oiarogapsi 4emy
MIPOHUKAET BIITyOb, HO ¥ OOBIYHO YOUBAET UX, TIOCJIE Yero yCBaUBAET COIEePKAIMecs B HUX BEIIECTBA.
Uto yaMBUTEIBHO, IPUOBI MOTYT IIPUCTIOCA0NMBATHCS U BbIpadaThiBaTh Oonee 20 ¢pepmenToB. To ecTh
VM TIOJT CUJTY TIONOOpaTh «KJTI0YM» K CaMbIM Pa3HOOOPA3HBIM OpPraHU3MaM.

A opraHu3MOB-HOCUTENEH 1l TpUOOB-TIAPa3UTOB JOCTATOYHO MHOTO — 3TO BOIOPOCJIH, JTIOOBIE
pacteHus1 BbicIUX (hOPM, CaMU I'PUOBI, peXke MXH U JIMINAHUKK. B KauecTBe HOCUTENIeH BBICTYAIOT
Y TETJIOKPOBHBIE (YEJIOBEK, MIICKOIMTAIOIHE, PHIOBI, HACEKOMBIE, YEPBH, IIPOCTEHIIINE U JP.).

AJIanTHpysCh K TEM WM MHBIM X035ieBaM (pacTeHUsIM, )KUBOTHBIM ), TIAPA3UTHBIC I'PUOBI B TTPO-
1Iecce eCTECTBEHHOro 0TOOpa BhIpaOOTAIM CBOMCTBA, KOTOPHIE TIO3BOJISAIOT UM CYILECTBOBATh B TeX
YCIIOBUSIX, Kakue TpeOyloTcs ajist HocuTens. Tak, 11 rpuOoB, Mapa3suTHPYIOIIUX B Telle TeTIOKPOB-
HBIX KMBOTHBIX, ONITUMaJIbHAsI TemrepaTtypa ais passutust 37 °C, To ecTb Temrieparypa Teja Ux
XO35IMHA, B TO BpeMsI KaK y OOJIBIIIMHCTBA OCTAJIbHBIX TPUOOB ONTHUMYM TeMIEpaTyp JIeKUT B MHTEp-
Basie 20-25 °C.

WTtak, Mbl HAIIUTK Cpa3y HECKOJIbKO MPU3HAKOB, MPUCYIIMX MUKPOMHUIIETAM.

1. MUKpOMHMIIETBI YacTO SIBJISIIOTCS] TAPA3UTAMU, TIPHUYEM Y KaKI0TO M3 HUX BHIPAOOTAaH CBOM
CTWJIb 3aXBaTa U TIOTJIOMIEHHS] OPraHU3Ma.

2. lokazaHa CriocOOHOCTh MUK POMHUIIETOB BbIpadaThiBaTh Oosiee 20 (hepMeHTOB, TO €CTh K 00b-
eKTy 3aXBaTa OHHU UAYT C HAOOPOM CBOMX «OTMBIUEK>.

3. MHMKpOMHIIETHI IPUCTIOCOOTISIOTCS K TIOOOMY OpPraHU3MY, JaKe B YCJIOBHSIX HEKOM(OPTHBIX
1151 ce0s1 COCTOSTHUM (HarpuMep, TMOBBIIIIEHHAsT TEMIIepaTypa).

4. Pa3MHOXeHME B HOBOM OpraHU3Me UAET ABOSIKO — CIIOPAMU U BETeTaTUBHO, TO €CTh YaCTSAMHU
OCHOBHOW T'PUOHUITBI.

5. MUKpOMHUIIETH B COCTOSIHUM BHEIPUTHCS B OPraHU3M M BHIOPOCHTH XJIAMHUJIOCTIOPHI, KOTO-
pble MOTYT JEeCATHIICTUSIMU HE MPOSIBIATH CeOsl U JKAaTh YCJIOBHUM JIJIs1 pAa3MHOKEHHS.

6. MHUKpOMUIIETH CIIOCOOHBI K MYTAIMsAM 4Yepe3 rnokosieHue. OHM He BBIHOCST arpeccHu, U
€CJIM KaKUM-JIOO TpernaparoM yOouau 2/3 opraHu3MOB MUK POMMIIETOB, TO OCTABILINECS MyTUPYIOT U
BBIPAOOTAIOT HEBOCTIPUMMYMBOCTD K sIJIaM yXke uepe3 TOKOJIECHHE.

3anoMHUM 3TH IPU3HAKA MUK POMHUIIETOB, OHU HaM ellle MOHaJ00sTCs1, KOra Mbl Oy/ieM CpaB-
HUBATh MOBeJeHNE OOJIBHBIX KJIETOK C XapaKTePHBIMH OCOOSHHOCTSIMH HU3IIIMX MATOreHHbBIX TPUOOB,
MOTOMY UTO UMEHHO 3/IeCh KPOETCsl KJII0Y K JICYEHHUIO He TOJIbKO paKa, HO U MHOTHX JIPyrux 3a0osie-
BaHMi. Bo3bMy Ha ceOst cMesocTh ¥ IOMpOoOyI0 JOCTYITHO OOBSCHUTh MUKOTUYECKYIO TEOPHIO BO3-
HUKHOBEHHUSI PaKa, B KOTOPYIO CBSITO BEPUT (DYHTOTEPAIICBT.
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Y10 TaK0Ee OHKOKJIEeTKAa?

OHKOKJIETKA — 3T0 3arajka. J1o cux mop Hu OfIiH U3 O(PUIIMATIBHBIX OHKOJIOTOB HE MOXET OTBE-
TUTh HA BOIPOCHI: B YeM CEKpeT ee OECCMEPTHOCTH U YTO TIOBJIUSLJIO HA €€ COBEPIIEHHO 000CO0IeH-
HBIE CBOKCTBa B opranu3me. [[oCTOBEpHO M3BECTHO JIMIIL TO, YTO TO OOJbIEe HE KJETKA JaHHOTO
OpraHu3ma, HO OHa M He 4y’Kasi, TOTOMY YTO OPraHM3M He CUMTAeT ee 3aXBaTuMiieil 1 He OpocaeT Ha
60pb0y C Hell aHTHUTeNa, KaK 3TO ObIBAET C APYTUMH UYKEPOIHBIMU BKIIOUSHUSIMU.

HraK, OHKOJIOI'Y BBIIEININ HECKOIBKO OMOIOrHYECKHUX OCOOEHHOCTEN OHKOKJIETK.

1. ABTOHOMHOCTb. [IeJI0 B TOM, 4TO BCe OOBIYHBIE KJIETKM UMEIOT OIpaHUYEHHYIO TTPOIOIKH-
TEeJILHOCTb KU3HU, OOBITHO 2—3 TIOKOJIeHU I, He OOJbIIe. 3aTeM OHU OTMUPAIOT. OHKOKJIETKHY BBIKJIIO-
YUK BHYTPH ce0s1 STOT CYETUMK U JETISATCS HEYAEPKUMO.

2. AHarnuiasusi, WM BO3BpallieHHe KJIETKH K OoJiee MpUMUTUBHOMY TuIly. [IpencraBbTe BhICO-
KOOPraHM30BaHHYIO KJIETKY )KMBOW OpPraHUKH, U3 KOTOPOM Mcue3aeT psij aHTureHoB. OHa mepecTaer
BBITIOJIHATH CBOIO (DYHKIIMIO B OpraHu3Me, Kak Oyaro 3a0bIB O HEH, M TOJIBKO JEUTCS, JeuTcs Oe3
KaKOro-1oo IiaHa, HO KpaiiHe arpecCUBHO.

3. MHBa3us OKpyXaomux TKaHed. PsnoBas KiieTka He CTPEMHTCSl HANacTh HAa «COCEIOKY».
OHKOKJIETKA e He TePIUT PSIIOM 3I0POBBIX TKaHEH, OHa IPOpACTaeT B HUX M, pa3pyliasi, 3aMeIiaeT
ux. Jlo cux mop Takoe MoBeJeHNe OHKOKJIETOK O(PUIMaIbHAsI OHKOJIOTUsI OOBSICHUTD HE MOXET.

4. MeracrazupoBanue. To ecTh OTAeIeHHe OIMyXOJIEBbIX KJIETOK OT OCHOBHOM OITyXOJIH, TIOMa-
JaHre B KPOBEHOCHBIN MITH JIMM(pATUIECKUH COCY/l M BpaCTaHWE B TKAHU C 00pa30BaHUEM METACTaTH-
YECKOro y3/a. B OHKOJIOrHM ecTh MOHSITHE «TKaHEeBasi IOYKa» — OIyXOJIeBOM KJIETKE HYKHO BBIOPAThH
MEcTO, rje ei OyneT KoM(OPTHO pa3BUBATHCS.
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Teopnﬂ, KOTOpada OTBE€YACT HA MHOTHE BOIIPOCHI

Bam He kaxercsi, 4TO yX OU€Hb MHOTO CXOZICTBA Y OOBIKHOBEHHOTO MUKPOMHUIIETA 1 TIEPEPOK-
JeHHOM KJIETKM opraHm3Ma? A eciii ydecTh ellle U CTpeMJIeHHe Tprda Mapa3uTHPOBaTh HA KUBOM
OpraHu3Me, M He TOJNBKO CTpPEeMJIEHHE, HO U YMEHHE IMPUCTIOCOOMTHCS K STOMY OpraHW3My, TO B
MIPUHIIMIIE BCE CTAHOBUTCS JJOCTATOYHO SICHO. MUKPOMUIIETHI (2 X B OpraHM3Me OrpOMHOE KOJTHue-
CTBO) MOTYT HaXOOUTLCS B JIATEHTHOM, TO €CTh «3aKOHCEPBUPOBAHHOM», BU/IE IOCTATOYHO JOJITO,
Y KaK TOJBKO C(pOPMHUPYIOTCS YCIIOBHS, 3Ta KOJIOHUSI HAUMHAET YCUJIEHHO Pa3MHOXKAThHCS, BBIACISS
(bepMeHTBI — «KJIIOUM» IJIS1 OTKPHITHS LUTOIUIA3Mbl KJIETKM. MHUKPOMUIIETH HE CaMU BHEIPSIIOTCS
B KJIETKY (TaK KaK CJMIIKOM BEJIWKHU JUIsl ITOr0), a mocpeacTBoM pepMeHToB obpadatsiBaior PHK
3I0POBOM KJIETKH, BO3ICHCTBYS Ha MPOrPaMMHbIE YYACTKH, — M KJIETKa HAYMHAET OIIyIIaTh ceOsl. . .
rpudoM, a He JacThio 3I0POBOTO OPraHMU3Ma.

A Tereps NOCMOTpUTE: U3MEHEHHAsI KJIETKA U BefIeT ceOsl Kak rpud — OHa yIpOIAeTCsi, TO eCTh
riepecTaeT BHIOMHATh CBOU (DYHKIINH, U, BEPHASI HOBOMY CO3HAHUIO, IOJIHOCTBIO CJIEyeT HacaKaeH-
HOM «HUEO0JIOTUI» — TPUO KUBET, YTOOBI PA3MHOKATHCSI ¥ 3aXBaThIBATh TEPPUTOPUH. MyTHpOBaHHAS
KJIETKA TOXEe CTAHOBUTCSI arpeccopoM, YHoaoOsisich rpuoy.

Ota HOBas KJIETKa C TPOrpaMMOil MUKPOMHUIIETa BeJIeT ce0si COOTBETCTBYIOIIMM 00pa3oM — OHa
KpaifHe arpecCMBHa, 3aXBaTHIBAET 37J0POBbIE TKAHU, HO HE BBIHOCUT arpecCHH 10 OTHOIIEHUIO K cede.
U 3710 nocyeaHee ee Ka4yecTBO BCETa CTABUJIO U OYyIeT CTABUTH B TYIHUK OHKOJIOTOB.

Ectp HaOmoneHnst MpakTUKYIOIMX XUPYProB-OHKOJIOTOB, a M CeiYac MHOTUE 00 9TOM 3HAIOT,
YTO OMyXOJIb, UCCEUEHHAs] CKAJIbIIENIEM, BbDKKEHHAS JTy4OM, 00paboTaHHAsI XUMHUOTEpanvel, Hauu-
HAeT pacTu MpocTo Heyaepxkumo. Eciu 1o oneparmy oHa Jenuiach JOCTATOYHO BSUIO, TO MOCIIE OTle-
pauum — KpaiiHe arpeccrBHO. KOHEYHO, pedb MIIeT 0 TOM cilyyae, KOIjla 4acTh OIMyXOJdHM OCTajach
(ymanuTh Bce MPaKTUIeCKH HEBO3MOXKHO). HEKOTOpbIe CUMTAIOT, YTO MPUYMHON TOMY SIBJISIETCS MOTa-
JaHe KUCJIOpo/Ia B OIyXO0JIb, €CTh U Apyrue Bepcur. Ho MHe KaxeTcsi, 3HaHue MUKOJIOTUH, M B 4acT-
HOCTH TIOBEJIeHUS TPUOOB, OOBSCHSIET JaHHBIN (beHOMEH OueHb JiormuHo. Hu omun rpud, Oyap To
[UISTIOYHBIN, TO €CTh OOBIKHOBEHHBIN CheIOOHBIN, JIMOO MATOTeHHBIN, He BHIHOCUT HUKAKOW arpec-
CHM TIO OTHOIIEHMIO K cebe. YCTaHOBKA TUX OPraHU3MOB — BBIKMBATD U JIEJTUTHCS.

MO>XHO TPOBECTH TAKOH OMBIT: HEOONBIIYIO KOJIOHUIO IPHOOB-HABO3HUKOB, PACTYIIUX OOBIYHO
BIOJIb 3200pOB, HE COpBaTh, a TIOAKOIATh JIOMATKOM, TEM CaMbIM MOBPEAUB 4acTh rpuOHUIILL. YTO
Oynet? Ha cienyrormii xe neHb rpuOHuIa B paanyce 10—20 M BBIOpOCUT MHOKECTBEHHBIE IIJIO/IOBbIC
TeJla UMEHHO MOTOMY, YTO OIIYTHJIAa ONMACHOCTh — HA €€ KU3Hb MOCSTraloT, HaJJ0 BBIKUBATh, TO €CTh
BBITIOJTHSATH CBOIO IPHOHYIO IIPOrpaMMy. DTy MPOCTYIO T'PUOHYIO UCTUHY XOPOIIO 3HAIOT BCE 'PUOHUKH
— HUKTO HE UJIeT cOOMpaTth IrpuObl BITyOb Yally (TaM rpuOHUIIA BeIeT ceOst CIOKOWHO U BHIOPACHIBAET
BCEro 2—3 NUIAMOYHBIX rpuda JUisl pa3MHOXKEHHS), B OCHOBHOM T'PUObI HAXOISAT BJOJIb TPOMMHOK,
MMEHHO TaM, IJe TpUOHMIA BBIHYKIEHA 3alIUIIATh ce0sl U aKTUBHO OOPOThCS 32 pa3MHOKEHHE (B
9THUX MeCTax IPUOHMILY BHITANITHIBAIOT, TPUOBI BHIKAIBIBAIOT U PBYT C KOPHEM).

To e camoe MPOUCXOAUT C KOJIOHUSIMU YCJIOBHO MATOT€HHBIX TPUOOB B opraHu3me. [ puoku
pona KaHauaa anbOMKaHC — rOJIOBHast 00Jb BCEX MHKOJIOTOB MHpa — BedyT ce0sl OUYeHb Pa3yMHO U
MMEHHO No-rpuOHOMY. OHM He TepIsAT arpeccuy — HA PsSIMOM, HU KOCBEHHOM.

Kak wm3BecTHO, mocie mpueMa aHTMOMOTHKOB Cpa3y K€ BO3HHMKAeT OMAaCHOCTh KaHAWA03a,
OOBIYHO Bpaud 3TO XOpomo 3HaT. [loyeMy mociie Kypca aHTUHOMOTUKOB KaHIWIA CTPEMHTESIHHO
HAYMHAET pacTH U IenauThesi? OYeHb MPOCTO — 3TO TaK Ha3biBaeMmasi KOCBEHHAsl yrpo3a KoMopT-
HOU cpejie U1t KaHauaa. J1eso B ToM, 4TO YCJIOBHO MATOreHHbIe TpUObl KaHUJa KUBYT B OpraHu3Me
Ha BIIOJTHE JIETAJIBHBIX YCJIOBHSX U PearupyloT pOCTOM, TOJIBKO KOTJa MX MUPHOMY CYIIIECTBOBAHUIO
YIPOXaeT OMacHOCTb. A ee Mbl (DOPMHUpPYEM CaMHU — U KaHIIEpOreHaMU, U aHTHOMOTUKAMM, U CUHTe-
THUUYECKMMHU BUTAMUHAMH — Y€M TOJIbKO MBI HU TIPOBOLIMPYEM MUPHYIO KOJIOHUIO KaHIU!
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Ha xocBeHHy10 yrposy (a Ha3BaHHBIE BEIECTBA HAMPSIMYIO IPUOBI HE TIOPAXKAIOT) aTbOMKAHC
pearupyioT o4eHb CBOEOOpPa3HO — OHM 3acCessIOT BbIKKEHHYI0 aHTMOMOTHMKAMM IYCTHIHIO W, UTO
camoe yIMBHTESIbHOE, KaK OfIESJIOM MPUKPBIBAIOT OCTABIIMECS MAaToreHHble MUKpOOBI. ['prdbl oTpa-
KaIOT TIOBTOPHYIO aTaKy aHTUOMOTHKOB, HO UMEHHO TeX, ISCTBHE KOTOPHIX OHM Y:Xe ucrbitau! Bor
MO3TOMY Hay hapMaleBThl IOCTOSIHHO CO3Jal0T BCe HOBbIE (hopMbl aHTUOMOTHKOB! Bee nmeno B
CTOMKOM TpUOKe KaHIu/a.

Ho 3amertspTe, Tak OH JEWCTBYET, KOIJa Yrpo3a ero CyIeCTBOBAaHMIO KOCBEHHAs, & BOT €CJIH
arpeccus UJIeT HarpsIMyIo — aTbOMKaHC TIOKA3bIBAET MPOCTO Uyzieca pasyMHOCTU. Ha kaHmusl eii-
CTBYIOT TOJIBKO (DYHTHUIIM/IHbIE aHTUOUOTHKH — T€, KOTOPbIE MOTYT MX YHUUTOXHTh. U nepBasi ataka
HE3HAKOMBIM TTperiapaToM JaeT pe3y/IbTaT — OOJNBIIMHCTBO KaHIUA OyayT YOUTHI, HO OCTaBIIUECS B
JKMBBIX 3aIIOMUHAIOT arpeccopa 1 OTKJIAJBIBAIOT HA yYaCTKEe XPOMOCOMBI MTaMsITh O HeM. Yepes MoKo-
JIeHUE TeHeTUYeCKask MaMsITh KaH/AW Ha 3TOT BUJ (DYHIMIMIOB YK€ He MPOITyCTUT UX CKBO3b 000-
JIOUKy. AJbOMKaHC OBICTPO yYaTcs M 3alIOMMHAIOT JIIOOOH arpecCUBHBIN Tpenapar — 1-2 ceaHca, u
BO3HMKAET PE3UCTEHTHOCTD, TO €CTh HEBOCIIPUMMYMBOCTD K pa3pyIIAoIeMy JEUCTBUIO areHTa.

To xe caMoe IPOUCXOTUT U C OHKOKJIETKOW — TO XOPOIIIO 3HAIOT BCE OHKOJIOTY TP Ha3Hayve-
HUM xuMuoTepanun. [lepBblii ceaHc ObIBaeT CaMbIM pe3y/IbTaTUBHBIM — niorudaer 1/3 umm 2/3 omy-
XOJIM, HO 3aT€M OHKOKJIETKA BBICTABJISIET 3AlUTYy MMEHHO MPOTUB 3TOTO XMMHUOIIpenapara u nepe-
CTaeT Ha Hero pearnpoBarb. Majo TOro, OHa 3allOMMHAET JaHHBII areHT W He BOCIIPUHUMAET €ro
OoJbIIIe HUKOTIA.

BriBOz crienyromuii: OHKOKJIETKA, pa3sBUBAIONIASICS MO MPOrpaMMe MUKPOMHUIIETA, OIIyIIaeT
ce0s1 YacThlo I'PUOHMIIBI U BEJIET ce0s1 COOTBETCTBEHHO — Ha YIpo3y OHA OTBEYAET WM arpeCCUBHBIM
POCTOM, MJTM MYTAIIUSIMH, YCKOPSIIOIIMMU PE3UCTEHTHOCTD OITYXOJH.

Drta U3MEHEHHAas KJIeTKa Pa3BUBACTCSI TOYHO TaK ke, Kak OOBIYHBIN rpu0d, — OHA 3aBOCBHIBACT
3I0POBbIE KJIETKH, 3aMeIliasi X, 1 OCHOBHOW CBOEH I1EJIbI0 CTABUT Pa3MHOXKEHHE.

JlaBaiiTe BCIIOMHMM, KaK pa3MHOXKaIOTCsl TprObl. OHM JIeNATCs, HaKaIluIuBas KPUTHUYECKYIO
Maccy, 1 HAUMHAIOT Pa3MHOXKAThCsl, BRIOPACHIBAs CIIOPHI, €CJIM YCIOBUSI TIOMHOCTBIO UX YJOBJIETBO-
pstiot. Eciit ke rpuObl 4TO-TO HE yCTpaMBaeT, TO OHU Pa3MHOKAIOTCSI BEreTaTUBHO — XJIAMHUJIOCTIO-
pamu.

HccnenoBatenu-oHKOJIOTY B OpraHu3Me, OpakeHHOM PaKOBOM OITyXOJIbI0, HAIILUIM U TO U Y-
roe: ¥ Cropsl, U XJIAMHUOCTIOPbI, HO HE CMOIVIU MX UAEHTU(MDUITIPOBATb.

Torna ’xe MosiIBUIACh BUPYCHAsI TEOPUsI paKa, KOTOpasi, BIIPOYEM, MPOCYIECTBOBAJIA COBCEM
HEJI0JTO.
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HeCKoJbKO CJI0B 0 BUPYCHOH Teopuu

Hu B KoeMm ciydae Helb3si OTHOCHTBCSI C UPOHUEN K BUPYCHOM TEOPHHU paka. DTo ObLT HACTO-
SIIAIA TTIPOPBIB B OHKOJIOTYH, YY€HbIE BIIEPBbIE MPHOTKPBUIM 3aBECY TalHbI HaJl CTPALITHBIM 3a001e-
BaHMEM, W OYEHb KaJib, YTO HAy4YHbIE MCCIICJOBAHUS B 9TOM HAIPaBJIeHUU ObUTH MPHOCTAHOBJICHBI.
WTak, 4to e 3a BUPYChl ObLIM Hal/IeHbl B OPraHU3Me, MOPAXeHHOM pakom?

BcemupHo# opranmsanueit 3qpaBooxpaneHus B 1966 romy OHKOBHPYCH ObUTHA pa3fiesieHbl Ha
TPY TPYIIIbL:

¢ venkue [JTHK-conepskarye BUpYCH;

¢ cpennne PHK-conepxatiue BUpYCHI;

4 xpynusie IHK-conep:xaryie BUpPyCHI.

VYueHble nocie cepuy ONBITOB CAEIAIN OUYEHb BaXKHOE OTKPBITHE: BUPYCHI BBI3BIBAIOT OITyXOJIe-
BYIO TpaHC(OPMAIHIO, COMPOBOXKAAIIIYIOCS BKIIOUEHHEM T'eHOMa BUpYCa B TEHOM KJIETKH.

[Tpuyem nepBbie ABa BU/1a BUPYCOB BHI3BIBAIM 37I0KAYECTBEHHBIE OITYXOJIH, a TIOCTIEAHUI — 100-
POKaYeCTBEHHBIE.

OnHako BHOBb OTKPBIThIE BUPYCHI BeJI ce0sl HE KaK BUPYCHI — U 3TO MOCTABWJIO YUYEHBIX B
TynuK. $1 He Gyy HOJro paccKas3blBaTh O TOM, B YeM 3aKJII0YaIach 3aMUHKA, yMalo, He CTOUT UCTIOJb-
30BaTh CYry00 MEMIIMHCKYI0 TEPMHUHOJIOTHIO, HO OHKOJIOTaM MPHIIUIOCh OTKA3aThCs OT TON TEOPUH
— OHa He OTBeYaJla HU Ha OJJUH HACyIIHBINA Borpoc. Jlaxe Ha caMblil MPOCTEHIIUI: €ClIi 3TO BUPYC,
MoYeMy He MPOUCXOIMT 3apakeHUe POJCTBEHHUKOB 3a00JeBIero yenoseka? B obmem, oHKoIOrH
ObLIA BBIHYXKJECHBI PU3HATH, YTO BCE MHOTOUYMCIICHHBIE MOIBITKH JOKa3aTh BUPYCHYIO STHOJOTHUIO
paka He J1aJl1 HEOCTIOPUMBIX SKCIIEPUMEHTAIbHBIX JAHHBIX.

OpHaKO 3T YaCTULIBI CYILECTBYIOT U B OPraHU3Max 3/10pPOBBIX, pAKOM He 3apaxeHHbIX. Kak ¢
3TUM OBbITh? VIneHTn(pUImpoBaTh UX Kak Criopsl TpuOHUIIBI? M eclti OHU eCTh B JIIDOOM OpraHu3Me
— I0YEMY paK He BO3HHMKAET y KaxkJ0ro yesoBeka?
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He akcnoma, Ho...

VY mo6oro 310poBOro 4esoBeKa, Jake B MIIQJEHUECKOM BO3pacTe, MOCTOSHHO 0OpasyloTcs
OHKOKJIETKH, U JIECTBHE I'PHOOB-MHUKPOMHMIIETOB 371eCh 0YeBUIHO. ECTh OpraHusm — v B HEro TyT
e BHEIPSIIOTCSI MUKPOOBI. V1 BUPYCHI, ¥ TPHOBI-MUKPOMHMIIETHI — 9TO €CTECTBEHHO, 3TO Hallla Cpefa,
WM, KaK TOBOPAT MUKOJIOTH, — 0MoTa. Ho oprannsm (popMupoBasicsi B TeUeHHE MUJIJTMOHOB JIET U
Hayuwicsi O0poThCs ¢ 3TMM. VIMEHHO OTpaXeHHEeM TaKMX aTak W 3aHUMAaeTCsi IMMYHHas CHCTeMa,
(dyHKIIMM KOTOpO# OeckoHeuHbl. OOpa3yeTcs IaparHKa — U Ha Tojie OMTBBl MMMYHHAsI CHCTEMa:
TIOJIKOBOJIET] OpOCAET CBOMX CONIAT M OHU HE TOJILKO MOOEKAAIOT Bpara, HO M JIATAIOT IPOPEXH, TO €CTh
PaboTaIoT 10 CrIeIMATBLHON POrpaMMe M BBICTPaUBAIOT HOBYIO TKaHb HA MECTe MOBpEkIeHHOM. Tak
K€ TIPOUCXOIUT U C OHKOKJIeTKaMu. IMMyHHasi cucteMa 10 TIOpHI 10 BpeMEHH He BUAUT MPHIIETIbIEB
MUKPOMMUIIETOB (BepHee, He 0OpallaeT Ha HAUX BHUMaHUs, TaK KaK OHHU BedyT ceOsi OTHOCHUTEIIBHO
MUPHO, Pa3BUBasCh B OMOTE, He TIOBpekAast KieTkn). Eciu uner arpeccusi, To €CTb MUKPOMHUIIETHI
HAYMHAIOT BHEAPATHCS M NEPEPOKAATh 3AO0POBbIE KJIETKH, TO UMMYHHAsl CUCTEMa aKTUBH3HPYETCS
— BbIpadaThIBaeT (pepMeHT nepOpHH (3TO OpYKUE POTUBOPAKOBHIX OOMIIOB — MaKpodaroB), KOTO-
PpbIii BHE/IPSIETCS B IIUTOIUIA3MY OHKOKJIETKH U eppopUpyeT ee, BCIISJCTBHE Yero KJeTKa Morudaet.
Ho unorna BbipadoTKa nepgoprHa MafaeT — MoKa HUKTO He 3HaeT, MO KakuM IpuumHaMm. U BOT
TOTJIa CO3PEBAIOT YCJIOBHSI JIJIs1 PA3MHOKEHH I OHKOJIETOK. ECi Ha MMeIolTyiocsi TeHeTUYECKYIO TpeI-
PaCMoNOXEHHOCTh (KOTIa-TO TMpeaKyd OONeNM PakoM, BBI3BAHHBIM MMEHHO STHM MUKPOMHIIETOM)
HAJIO)KUJIOCH BHEJJPEHUE B OPraHMW3M TaKOTo ke MUKPOMHUIIETa, TO HAUMHAIOT (POPMUPOBATHCS OUaru
onyxonu. Ho nepgopuH ernie B cuiiax caepkarh JaHHBINA MPOLIECC, aXe Korja yCIOBHO CIIOKOMHAs
OITYXOJIb YK€ Pa3MHOXKaeTcsi criopamu. 1o (opMma npepaxa, Wi oOJMraTHoOro paka. To ectb omy-
XOJIEBBIE OUark MoKa MUKPOCKOITMYECKHE, HO OHHM CIIOCOOHBI BHIOPACHIBATD CIIOPHI, U HYKEH TOJIBKO
MaJIEHBKHUI TOTYOK, YTOOBI OOJIE3HB CTalla MPOrPECCUPOBaTh.

B sToT nepuox ectb Macca BO3MOXHOCTEH MOBEPHYTh MPOLIECC BCIISITH — OITyXOJIb eltie He cop-
MHPOBaHa.

Harpumep, korzia B opraHu3me HaXosAT BUPYC NAITMJIIOMBI, 9TO O3HAYAET, YTO €CTh KPOXOTHBIH
oyYar, KOTOpbIH ellle He SIBJISIETCsI COOCTBEHHO PAKOBOM OITYXOJIBIO, HO YK€ CHOCOOEH K Pa3MHOKEHHIO.

Pa3mHokeHue cnopamu — nporecc A0JITMi U He BCETrAa YCIEIHbII. DTO MOATBEPKAAET U OIIBIT
OHKOJIOTOB — BHEJIPEHHBII BUPYC HE0Os13aTeIbHO (POPMHUPOBAI BOKPYT ce0sI OIyX0JIb, a €CJTU OITyXOJIb
BCE-TaKM 0Opa30BBIBAJIACH, TO Yepe3 OYeHb HEOAHO3HAYHOE BPEMsI: B YACTHOCTH, Y XOMSIYKOB — OT
IBYX MecsLeB 10 nonyroaa. Eciy cooTHeCTH AJaHHBIN MEpHO] C )KU3HEHHBIM IIUKJIOM YeJIOBEKa — 3TO
ot 5-6 1o 20-30 ner.

Cnopsl HUKOra He (pOPMUPYIOT U MeTacTasbl, OOBIYHO KPYITHAsI OIMYXOJIb HAXOAUT JIPYTOM,
BereTaTuBHBIN CIIOCOO Pa3MHOKEHHUSI.

[poucxomut npumepHo Tak. OMyXoJib CIIOKOMHO pa3BMBAETCSI, OHA HAKOIWJIA KPUTHUYECKYIO
Maccy ¥ TIOTUXOHBKY PAacCEMBAET CIIOPbI, HO HA KAKOM-TO 3Tarle caydaercsi COOi TaKOro pa3MepeH-
HOTO cyiecTBoBanus. U 31ech ecTh iBa BapuaHTta. B mepBoM ciydae oImyXosb OUIyIIAeT HEXBATKY
BEIIECTB ISl CBOETO Pa3BUTHS M HAUMHAET BOJHOBATHCS TOYHO TaK ke, KaK OObIYHASI TPUOHUIIA TIPH
3acyxe, KOrja CriopamMy OHa pa3MHOKAThCs ke He MOXKET M HaJI0 TPUHUMATh KapAWHAJIBHOE pellle-
HUe, YTOOBI BBUKUTH. M 3aHATH KaK MOKHO OOJIbIIIE TIPOCTPAHCTBA.

Bo BTOpOM Ciydae omyxosb 0TOpachiBa€T MUKPOYACTHUIIBI TPHOHMIIBI, KOTJJa MOYYBCTBOBAJIA
arpeccuio Mo OTHOIIeHHIO K cebe. MHoraa yrposa abcomotHo joxkHast. Harpumep, ormyxonb MoxeTt
METacTa3upoBaTh, €CJM YETOBEK BCETO JIMIIb MPOCTYAUIICS 1 TPOIIET Kype aHTUOMOTUKOB MJIH JIAKe
NpUHST poctoi aciupuH. Ho omyxonb yke 3aBomHOBasiach — arpeccusi! M1 oHa BRIOpachiBaeT TKa-
HEBBIE TTOYKHU.

OHKOJIOTH 3TOT MPOIECC OOBSICHSIOT, MSITKO TOBOPsI, TIOBEPXHOCTHO: «BadiCcHyto ponb 8 mema-
CMAa3upoBaruU, NO-BUOUMOMY, UZPAIOM OCOOEHHOCIU NOBEPXHOCTIU ONYXONEBbIX KAEMOK, YMEHbULA-
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1ougue NPOUHOCHb KOHMAKNO8 KAEMOK Opye ¢ OPY2OM U C NOOAEHCAUUMU CIPYKMYPAMU, Ymo oonez-
uaen Ompel8 OMOCALHBIX KAEMOUHBIX INEMEHNO08 O OCHOBHOU KNAEeMOUHOW MACCHL...» .

XO0T4 eciu clieoBaTh MUKOTUYECKON TEOPHUHU, BCE BCTAET HAa CBOM MECTa.

OTpBIB 3TUX KJIETOUHBIX 3JIEMEHTOB HE IPOUCXOAUT XAOTUYHO, OH MOJHOCTBIO MOIYMHEH
«TpUOHBIM 3aKOHaM». BCMOMHMM: B JaHHOM clly4yae IpHOHMIIA AETUTCS, TO €CTh OTAENbHBIE OHO-
KJIETOYHBIE KYCOUKHU TU( MOKPHIBAIOTCS TOJICTON OOOJIOYKON M HA3BIBAIOTCS XJIaMHUIOCTIOpAMU. DTH
XJIAMHU/IOCTIOPBI MOTYT HaXOAUTHCS B CpeJie OUeHb J0JIT0, I0KUAASICh OIAarONPUSATHBIX YCIOBHUIA, IOCIE
Yero OHM Pa3BUBAIOTCS B MOJTHOLIEHHYIO IPHOHMITY.

TO4YHO Tak ke MOCTyMaeT M KPYIHasl OMyX0Jb — OHA BHIOPACHIBAET XJIAMHOCIIOPHI, KOTOpPHIE
CBOOOJIHO IIJIABAIOT B TOKE KPOBHU WJIH JIMM(bI, BBIOMpast MecTo it yKopeHeHus1. Ecimu takoe Mecto
HAIIUIOCh — UAET pa3BUTHE METACTa3a.

OpnHako OBIBAET, YTO XJIAMHUJIOCHIOPHI KOUYIOT 1O KPOBH U JMM(e, HO MecTa JUIsi TKaHEBOM
noyku Het. Torna oHu NpoAoIKaIOT epeMeNIaThCs Kak JeTyyre roJulaHalbl. JTO, KCTaTh, BO MHO-
rOM OOBSICHSIET TeUeHHEe OHKOOOJIE3HEHN — MMoYeMy B OJIHOM CJIydae UAET CTPEMUTEIbHOE MeTacTas -
poBaHue, a B Jpyrom oHo HaunHaetcs yepe3 10-20 sier. [ToBenaeHre rpuOHUIIBI aHATIOTHYHO.

Hy a Tenepp morpo6yio [oka3aTh CBOIO TOYKY 3pEHHS Ha MaTOreHe3, TO eCTb BOZHUKHOBEHHUE
paka. Kak 0ObIYHO roBOpSIT, BCErja €CTh BOMPOC, Ha KOTOPHIH JaHHAs TeOpHs OTBeTa He faeT. Takoro
BOIpOCa s HE HalllIa, a Ha Te, KOTOpble OOBIYHO 33/1A10T, MUKOTUYECKasl TEOpHsl JaeT JOCTATOYHO
sICHBIC ¥ JIOTMUHBIE OTBETHl. M Bce-Taku mornpodyeM MOTeOpeTU3UPOBATh U MPOBEPUTH TEOPUIO Ha
IIPOYHOCTb.

B onbiTax reHeTHYeCKHU MO100PAHHBIX MbIIIEll 3apaKal0T UHbEKIUSIMHI OIYX0JIeBbIX
KJIEeTOK B nax. Kak Mo:xHO 3apa3uTth 0omyxoJib1o, €CJIi Yy Hee He BUPYCHOe NPOUCXO0:K/1eHne?

3apa3uTh OpPraHu3M OITyXOJIbl0 OUYEHb CIOKHO — MIET PeaKlivs OTTOPKEHHUS N0 UMMYHHOMY
THITy, TO €CTh HY)KHO HE TOJBKO UMETh TeHETMYECKU TMOJOOPAHHBIX MBIIIEH, HO U JIOTIOIHUTEIBHO
00paboTaTh OPraHU3Mbl KUBOTHBIX XUMUYECKUMH TIpENapaTaMu, YTOObI MOAABUTH 3(PPEKT HECOB-
MECTUMOCTH. B ciryyae HoOpMasibHOro BBE/IEHHS UIET PUKUBJIEHUE ONYXOIX M MHBA3UBHBIN POCT B
MECTE UHBEKIMU T10 BET€TaTUBHOMY TUITY — OITyXOJIEBbIE KJIETKU (POPMUPYIOT XJIAMUAOCTIOPHI, KOTO-
pbl€ YCIIEIIHO MPUKUBAIOTCS B OPraHU3ME Yepe3 HEMPOAOJIKUTEIbHOE BPEMSI.

MpbimamM BBOJAAT B OPraHu3M XHMHYeCKHe COeJUHEeHMNs, KOTOpble BbI3bIBAIOT PaK.
Kak pe3yibTaThbl 3THX ONBITOB 00bSICHSIET MUKOTHYECKAsI TeOpHsi?

Ha, neiictButenbHO. OIyxoiM, BbI3bIBACMble KAHIIEPOre€HHBIMH BEIIECTBAMU, MOTYT OBITh
MeCTHBIMU (TO ecTb (hOPMUPOBATHCSI B MeCTe BBeIeHHsI) WM K€ OTAaJIeHHBIMU (TO eCcTh 00pa3o-
BBIBATHCS Uepe3 KaKoe-TO BpeMsi, 0ObIYHO uepe3 1/4 wmm 1/6 4acTh MpOoaoIKUTEbHOCTH KU3HH).
Hanpumep, y xomstukoB oHU (hopMUpyIOTCS uepe3 2—6 MecsiieB, y codak — uepe3 2—4 rojia, y 4eo-
Beka — uepe3 15-20 ner.

CymiecTByI0T XUMHUYECKHE BEIECTBa, CIIOCOOHbIE BBI3BAThH OMmyxoiu. Hanmpumep, OeH3nmupeH
BJIEYET BO3HMKHOBEHHE MECTHOIO paka KOKU WJIM NaluuIoOM, TO €CTh OHM MOSIBJISIIOTCS UMEHHO B
TOM MECTE, KOTOPOE€ CMa3bIBaJIM STUM XMMMKATOM. YPETaH BbI3bIBAET OIYXOJIH JIETKUX, a30TCOEIH-
HEHUS — PaK MEYEHU U T. 1. TakMx KaHLIEPOreHHbIX BELLECTB BEIMKOE MHOKECTBO, U MU BBEICHUN
B OpPraHU3M OHM JIEWCTBUTENILHO Yepe3 KaKOU-TO Meprof] BO30YKJAI0T OMyXoJeBbli rporiecc. Ho 3to
HU B KOEW Mepe He CIIyKUT JOKa3aTeJIbCTBOM TOT'O, UTO IPUYMHON pakKa SIBJISIETCS YTO-TO €Ilie, a He
rpuobl. [leso B ToM, 4TO 3710poBasi KJIeTKa MMEET 3allUTy OT OIPOMHOIO YMCJIa 3HAKOMBIX U ecTe-
CTBEHHBIX areHToB. OIHAKO IMBIIIN3AIIMSI Pa3BUBAETCS] HACTONIBKO OBICTPO, UTO KJIETKA (a 3710poBast
KJIETKA TPOCTO HECNOCOOHA BBIKMBAThH TaK, K&K MYTHPOBAHHAs) A0 CHX IMOP HE MOXKET MPHCIIOCO-
OUTHCS K HOBBIM YCJIOBUSIM. DTO TO K€ CAMO€, UTO YKPEIUIATh CPETHEBEKOBBIN 3aMOK OT BTOPXKEHHUS.
KpenocrtHele cTeHsl criacyT OT CTpel U Jake CHAapsI0B, HO BOT paKETHBIM yAapaM IPOTUBOCTOSATh HE
crtocoOHbI. JI0CTaTOYHO TOro, YTOOBI TAKOW CHAPSL BHEAPHIICS B SIIPO KJIETKH, M OHA CTAHET JIETKOW
N0ObIYeH it TPUOOB, MPUYEM SBHO MATOTeHHBIX.

17



1. A. ®wmnmnosa. «['pubsl IpoTHB paka»

«Crienmann3anysi» XUMUYECKHX BEIIECTB (HAIpHUMep, yPETaH BbI3bIBAET OIMyXOJIb JIETKHX ) 00b-
SICHMMA: KJIETKH JIETKMX HE BBIICPKUBAIOT HATIOPA UMEHHO 3TOTO XUMHYECKOTO areHTa, OH BO3/IEH-
CTBYET B IIEPBYIO OUepeb Ha HUX M OTKPBIBAET JOCTYIT MATOT€HHBIM MUK POMHUILIETAM.

CymecTByeT Teopusi BOSHHKHOBEHHSI PaKka OT Napa3uTOB-IJIHCTOB. JTO COOTBET-
CTBYeT HCTHHE?

YecTHO TOBOps, CKOJNBKO $1 HU NBITAJaCh HAUTHU 3€pHO Pa3yMHOIO B 3TOW TEOPUU — YBHI!
Bce ouens cTpaimHo 1 abcomoTHO Oe31okaszatenbHo. Paccuntano Ha cpetHero oObIBaTessi, KOTOPHIi
UCITYTaeTCsl BEPOSITHOCTH PAa3BUTHS paKa U cpasy ke HAYHET aKTUBHO «OUYMIIATHCS» OT TeJIbMUHTOB.
Sl HM B KOeM cilyuyae He MPUHMKA MpoOsieMy — IIIMCTHAsi WHBA3Ms, W MPeXkIe BCero JsAMOnmos,
CEepbEe3HO YIPOXKAIOT 30POBBIO HacesneHus. I 0CBeIOMIICHHOCTD JIIOIEH O TOM, YTO C MapasuTamu
HaJ0 OOpPOTHCs, HE MOXET He pajioBaTh. HO BOT pak OHM HE BBI3BIBAIOT.

Ecth oyeH» MHTEpecHOe HaOMoneHe BeTepuHapa Bacumus BpuTtoBa, KOTOpBIA 3aUHTEpECcO-
BAJICS 9TOU MPOOIEMOH U JIake CMOT JOKa3aTh, YTO FeJIbMUHTHI, B YaCTHOCTH TPUXUHEIIbI, HE TOJIHKO
HE 3apaxaloT pakoM, HO Aaxe Oopiorcsi ¢ HUM. OHH, CKOpee BCEro, BBIIEISIOT KaKhe-TO Bellle-
cTBa (MPEeATOIOKUTENBHO MPOAYKTH METAOOJM3Ma), KOTOPBIE MOJABIISAIOT POCT MATOreHHOM I'PUOHON
¢rops1. Ho 3TviM BOmpocoM NOKa HUKTO CEPhe3HO HE 3aHMMAJICS, U JIeJIaTh KaKhe-TO BHIBOIBI PaHO. A
BOT BECOMBIM apr'yMEHTOM ITPOTUB Mapa3uTapHON TEOPUN MOKET ObITh Oe300MTHBIN BOITPOC: TIOYEMY
K€ TOTJa paCTeHUsI TOKe OOJEIOT PaKOM, XOTsl Y HUX IJIMCTHOW MHBa3uU oTpofsich He ObBasio? (ITopa-
KEHUsI PACTeHUI HeMaToJiaMH M MEJIKUMHM JINUMHKAMU BPSI/L JIM MOKHO Ha3BaTh IJIMCTHHIMU WHBA-
3usMu.) ['puOHOMY ke 3apakeHHIO MPEACTABUTENN PACTUTEBHOIO MUpPa MoABep:KeHbl. VI MMeHHO
MaTOreHHble MUKPOMHUIIETH BBI3BIBAIOT PAK y PACTEHUH.

A Kak ’Ke reHHas1 Teopusi paka — o(huIHAJbHAS TEOPUsI OHKOJIOTu?

I'enHas Teopys IIACKT: KOTIA-TO 3/I0pOBasi KJIETKA OpraHu3Ma BAPYT HU C TOTO HU C CEr0 MyTH-
poBaJia ¥ MEPEepOIMIIach B OHKOKJIETKY, M B TIOKOJIEHUM 3aKPENUIICs «CJIOMaHHbIN Kof». C Tex mop
3TOT T'eH TMepeaaeTcs 0 HACEACTBY.

OpnHako BceM MOHATHO, YTO MPOCTO TaK HUYEro He mpoucxomut. Jliobomy mporeccy HyxkeH
TOMYOK. VIM ¥ SIBJISIIOTCS MATOT€HHbIE MUKPOMMIIETHI, KOTOPBIE «ITOMPOOOBAIM HA BKYC» OEJIKOBBIH
OpPraHu3M M KOTOPBIM OH MOHpaBWiIcs. M oHM cMOIM OOONTH YJIOBKH, BHICTPOEHHBIE UMMYHHOU
CHUCTEMOM TETUIOKPOBHBIX (M HE TOJIBKO). A TO, YTO TeHHAsl MaMsTh 3aKpernuiia 3T0, — COOTBETCTBYET
uctuHe. HaMHOTO cllokHee BhI3BaTh «J1a00PaTOPHBIN» PaK Yy TPYIIITH MBIIIEH, Y OMKANIINX TPEIKOB
KOTOPBHIX paka He ObUIO. A BOT Y MBIIIEH C TIOXOW HACJIEACTBEHHOCTBIO PAK BBI3BIBAETCS] HAMHOTO
npoiue. [yt OnbITOB CrielMaabHO UCTIONB3YIOT TPYIIIBI MBIIIIEH ¢ OHKOHACIIEJCTBEHHOCTHIO.

B cBoe Bpemsi 1adopanT Ko3bpMuHa Toke BbIIBHHYJIA TEOPHIO TPUOHOr0 3apaskeHUst
PaKoM M 3asBIJIA, YTO 3HAeT Bo30yauTeas. Im okazasncs rpuod-cianzeBuk. Hackoabko 310
01M3K0 K ucTHHE?

B 00BIYHOM COCTOSIHUM CIIM3EBUK pacnajgaeTcss Ha MHOKECTBO CAMOCTOSITENIbHO TePEeABUTAI0-
IIMXCS KJIETOK pa3MepoM B COThIE AOJIM MUJUTUMETpa Kakaast. DTU KJIETKU pa30eraloTcsi Ha 3HAuu-
TeJIbHbIE PACCTOSIHUS, HO B Cly4ae OMAcCHOCTH OfIHA MJIM HECKOJIBKO KJIETOK BBIIEJISIOT BEIIECTBO
aKpasuH, YTO CIYKUT CUTHAJIOM: Bce KO MHe! AMeObI Crion3aioTcsi, 00pasysl JKMBOUM OPraHu3M, KOTO-
pbiii HanomMuHaeT cau3Hs. [lepenBurasck, Kak rycCeHHIIA, CIIM3EBUK HAXOIUT TIEHb WU JTI000e CyXoe
MECTO M Ha IJla3ax HaOJofaresis mpeBpamaercs B... OObIUHBIA rpud, BEpHEe, «IPUOOJIETIeIIKY» !
JlaTuHCKOE Ha3BaHME STOTO rpuda «MUKCOMHUIIET AUKTHOCTETIYM>».

Bce otnenbHble KJIeTKU-aMeObl OTJIMYAIOTCS He MEHbIIIEH COOOPa3UTETbHOCTBIO, YeM UX €1H-
cTBO. Brosoru OpUTH KpaiiHe 03aJaueHbl, IIPOBOS CO CJIM3EBUKOM Pa3IMUHbIE SKCTIEPUMEHTHI. Bbisic-
HWJIOCh, 4TO KaX/1asi HUUTOXKHAs KJleTKa-ameOa o0iajajia «pa3yMHOCTBIO», IO KpailHel Mepe, Mypa-
Bbsl. EC/IM Ha MyTH KJIETOK, CHEMIAIuX Ha «COOPHBIN MYyHKT» M0 CUTHATY «XUMUYECKOW TPEBOTU»,
MIOCTaBUTh MEPErOPOJIKY, OHU OyayT (hopcpoBaTh ee, B30Upasich IpyT Ha ApYyra, U B KOHIE KOHIIOB
JIOCTUTHYT MecTa Ha3HaueHus1. Ecm KiieTkam nmperpajuTh 10pory poM MIUJLUTUMETPOBOM M PUHBIL, B
COTHH pa3 MPEBHIIIAIOIIAM UX pa3Mepbl, OHU CLEIUISIOTCS MEKy COOOH M 00pa3yloT )KUBOM MOCT, IO
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KOTOPOMY HPOAOJIKAIOT ABWKEHUE OCTAJIbHBIE KJIETKU. 3aTeM MOCT, pa30upasiCh MOKJIETOYHO, TOXE
TMIepero3aeT yepe3 poB, M BCsl KOMITaHHS KJIETOK-ame0 BCKOpe APYKHO COOMpaeTcsl B €MHBIN Opra-
HU3M — CJIU3EBUKA.

Ecnu xe mMmeeTcsi HeIoMMKa KJIETOK-TPaHC(POPMEPOB, TO U 3[1eCh CIM3EBUK HA BHICOTE — OH
HAYMHAET MOJIHUEHOCHO PEreHepUpPOBaTh KJIETKU CBOETO OPraHM3Ma, JiaTast popexu!

Bor takoi rpu6-rpudouex, He TO pacTeHue, He TO KHUBOTHOE.

Bpimmie onuvcan Buj CIM3eBUKA, KOTOPBIA BCTPEYaeTcsl B CYOTPONMMYECKMX 30HAX, Y HAC TOXE
€CTh CJIM3EBUKH, HO X Oosiee IPUMHUTUBHAsSL (popMa: TOJ] OTCTAIOIIEN KOPOM TPYXJISIBBIX ITHEH, OraB-
MU JIUCThSIMU, B TPELIMHAX M IIEJSX MEPTBBIX JIePEeBbEB MOKHO OOHAPYXHUTh CTPaHHBIE Opra-
HU3MBI — TUIOCKHME JISMIEIIKY CJIM3KM YacTO SIPKUX LIBETOB: KEJITOro, PO30BOro, KPacHOro, (huosieTo-
BOTO, IOYTH YePHOTO0. Pa3sMepsl X pa3Hbie (0 AECATKOB CAHTUMETPOB B IMaMeTpe), pa3Has 1 hopma.
[Tonabmonas 3a HIMH, BBl YOEIUTECh, YTO OHU HE TOJIBKO MEHSIIOT (pOpMy, HO 1 TIEPETION3aloT ¢ MecTa
Ha MECTO, CTPeMsICh K TIOBBIIIEHHO!N BJIaXXHOCTU M TEIUTY, KOTOpbIE HYKHbl UM UIsI Pa3MHOXKEHUS.
ITO ¥ eCTh CJAN3EBHKH, I MUKCOMMIIETHI.

[Touemy KospmuHa perminia, 4To IMEHHO CJIM3EBUK NOBMHEH B BO3HMKHOBEHMHU paka? [leno
B ToM, uTo Ko3pmuHa — nabopaHT, U ¢ MuKpockonom ona 30 sietT ucciieqoBaia KpoBb, Ma3KU H T.
a. VI Te HEMOHSATHBIE KT'yTUKOBBIE, KOTOpble CBUILIEBA ONpeeNseT Kak BUIOM3MEHEHHbIE TPHXOMO-
Hapl, Ko3bMIHA OMO3HAMA KaK. .. 300CMOpPhl rpuda ciamn3eBrKa. Mimm, Kak ux ele Ha3blBaloT, XJIaMu-
JOCTIOPHI.

JleicTBUTENbHO, TEJIO CIM3EBUKA CIAaraloT He rpuOHbIe THdBI, a IUTOMJIa3Ma C MHOTOYUCIICH-
HbeIMU siApamu. [lepenon3as ¢ Mecta Ha MECTO, KJIETKa He TOJIbKO yCBaUBAET OPraHUKY U3 BJIaru, HO
Y 3aXBaThIBACT MHUIIIEBbIE YACTUIIBI (OAKTepHU, MULIETHIA TPUOOB).

Takass MHOrosiiepHasi Macca Ha3bIBA€TCs CHHIMTHEM (COKJIETUEM).

C rpubamu CITM3EBUKOB COMMKAET U 0Opa30BaHUE CHOP, MOKPHITHIX ABOMHOW OOOIOYKON —
BHYTPEHHE! U3 KJIeTUYaTKH U HApYKHOU U3 XUuTuHA. [Ipyr mpopacTaHuy CrIOpbl U3 Hee BHIXOAST 300C-
TIOPBI C JBYMSI KT'YTUKAMHM, WJIM KPOIIEUYHBIMU CIM3eBUKaMHU — ameOamu. Tak Has3bIBAIOT OIWH U3
POJIOB MTPOCTEHIINX KUBOTHBIX, HO TIOHATHS «aMe0a», «aMe0000pa3Hblil» MPUMEHSIOT K KJIETKaM U
CHHITUTHAM, He UMEIOIIUM TOCTOSTHHON (hOpMBI. 300CHOPHI, WK aMeObl, CJIMBAIOTCS, 1 HAYMHACTCS
auruiodaza — CTaausl MHOTOSIIEPHOTO CITM3EBHUKA C JUIJIOMTHBIMU SIAPAMHU.

OcranpHoe OBIIO YKe JIEJIOM HECTIOKHBIM: OOBSICHUTh BOSHUKHOBEHHE Paka Kak 0Opa3oBaHUe
IPUOHMUIIBI, @ pacCIPOCTPAHEHHE METACTa30B — KaK BHEIPEHUE 300CTIOP U CO3/IaHKE HOBOW I'PUOHUIIBL.

K stomy no6aBusock HaOmoOAEHUE, YTO MOJHITH ¥ TANMJUIOMBI HATOMUHAIOT TPUOBI HA HOKKAX.
Bce 310 a0COMI0THO BEpHO, U 51 caMa MHOT/Ia MOPaKaloch, HACKOJIBKO BEPHO — PaK JISHCTBUTEIIHHO pac-
TMOJI3aeTCsl KaKk TPUOHUIIA, U IPYroe CJIOBO MPUAyMaTh HEBO3MOXKHO. Bosie3Hb Ha/io ObUIO Obl Ha3bI-
BaTh HEe pak, a rpud. BoT ToNbKO OHO 3aMeuaHue: He CIM3EBUK BUHOBAT B STOM.

BonbIMHCTBO Tipe/icTaBuTeNel STOM IpyNIbl Oe3BPEJHBI M AaXe MOJIEe3HBl — OHU PACIIETUISIOT
OPraHUKY JI0 BEIIECTB, yCBAMBAEMBbIX pacTeHUsIMU. OHAKO Cpe CIIM3EBUKOB €CTh U JIOBOJILHO OIac-
Hble TTapa3uThl. Bripouem, /115 4enoBeKka OHU He CTPAIIHBI, TAK KaK HE MOTYT BBIKUTH B TETLIIOKPOB-
HOM OpraHu3Me M MPeANoYUTAIOT PACTUTENBHYIO MHUIILY.

B o611iem, 310 Bce paBHO YTO OOBHMHUTH KOPOBY B Kpake IBIIUIAT U3 KypsATHUKA. Kpome Toro,
CIIM3EBUK — OOJIee BHICOKOOPTaHU30BAaHHOE CYIIECTBO 10 CPaBHEHHIO ¢ MUKpomuiieToM. M Ha MyTa-
10 MUKCOMHUIIET CIIOCOOEH B MEHBIIIEH Mepe.

[TosToMy OOBHHSIOTCS CIM3EBUKM B 3apaX€HUM PAKOM aOCOMIOTHO HaripacHo. VI rpuOHMKM
MOTYT CIIOKOIHO XO/IUTh HA «THUXYIO OXOTY>», HE OlacasiCh HaIa/IeHUs1 «KOBAPHOI0» CJIM3E€BUKA — OH
6e300u/IeH.

I'ocnoxka CeuineBa HamyraJjia BcexX TPUXOMOHAAMH U XJAMHAUAMH. JTO emie o0JHa
Teopusi BOSHUKHOBEHHUS paka?
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OdeHb XOPOIIIo, UTO HAITyTajia, CPa3y BOSHUK MHTEPEC K CKPHITHIM MOJIOBBIM MH(EKITUAM, KOTO-
pble cepbe3Hble HayYHbIe MHCTUTYTHI IPUHSJIMCh U3ydaTh C MeCTa B Kapbep. A BOT C TeOpHel BO3-
HUKHOBEHHs paKa BBIIIUIA HEYBsI3Ka, X0Ts CBUIIIEBAa BCEpbe3 yBepOBaJia B CBOE OTKPBITHE.

Bo-1iepBbIX, aMepHUKaHIIbl MOCTABUIIM SJIEMEHTAPHBIE OTIBITHI: OHU 3apakajTi MBIIICH XJTAMUIH-
SIMM ¥ YTIOPHO XJIaJIM, KOTJa MOSBATCS OIMyXoiu. OIMyXou He MOSIBIINCH. MBI OCTAHUCh 310PO-
BBIMU M TUXO CKOHYAJTUCh OT cTapocTH. HU O/THa U3 OMBITHBIX MBIIIIEH He 3a00J1e/a PakoM.

Bo-BTOpHIX, Ha TPOTSKEHUM BOJIOLMU PAKOM CTaad OOJeTh BCE: pacTeHHs, HACEKOMBIC,
KUBOTHBIE, JIIou. Ho BOT y pacTeHnil 1 HACEKOMBIX HUKOT/IA He HAXOIWJIM HA TPUXOMOHAJI, HH XJIa-
muauii. Kak ObITh ¢ 3THM?

A ouenb npocTo. [Ipexke yemM BbIABUTaTh TEOPHIO, HY)KHO XOTsI Obl BKpaTIIe O3HAKOMUTHCS C
npeameroM. Hanpumep, monHTepecoBaThCs, €CTh JIM PaK y PACTEHUI, HACEKOMBIX, XOJIOJTHOK POBHBIX
JKMBOTHBIX M YeM OH BbI3bIBA€TCS (ECIIU 3TO U3BECTHO).

Wrak, ectb 11 pak y pacteHuin?
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duTonaroJiorusi — Hayka o 00Je3HAX
pacrenuii. Pak y pacrenni

Pacrenus Toxe crpagaot 6one3Hsvu. Hanbomnee pacnpocTpaHeHbl MUKOPH3bI — 3a00JIeBaHU S,
KOTOPBIE BBI3BIBAIOTCSI TATOreHHBIMU rpriOKaMu. Ceifuac M3BECTHO, YTO KakIblii BU]] pACTEHUS MOXKET
MOPAXaThCsl HECKOJIbKUMH JIECSATKAMU TApa3UTHBIX TPUOOB.

Cpeny TUMOB IprOHBIX 3a00JIEBAHUIA Yallle BCErO BCTPEYAIOTCS YBSIAHWE, THUJIM, B3/IyTHS,
HAPOCThI, KAPJIMKOBOCTb, SI3BbI, ATHUCTOCTH JIMCTHEB U COOCTBEHHO pak pactenuil. [la, y pacreHuit
CYILIECTBYIOT UMEHHO 3JIOKAYeCTBEHHBIEC OITYXOJIH.

Hanpumep, kuna xamycTsl U Apyrux KpectonseTHbX KyibTyp (Plasmodiophora brassicae) —
oOpa3oBaHue, KOTOPOE SIBJISIETCS] IPUYMHON MMOEIN pPacTeHUsI.

Pak kaprodens (Synchytrium endobioticum) BbI3bIBacT MOSIBJIEHUE Ha KOPHSX M KIYOHSX
JIOBOJIbHO KPYITHBIX HAPOCTOB, MPUBO/ISIIMX K 3arHUBAHUIO TIOPAKEHHBIX OPraHOB, PE3KOMY yrHeTe-
HUIO ¥ TUOeI PacTeHUIl.

['puOKM, NOBUHHBIC B BOSHUKHOBEHUH paka Kaptodeis, U3BeCTHbI — 3T0 cuHxuTpun. Ho camo
3a00JIeBaHUe — PaK y KapTodesisi — HUKOT/A He TIOBEPrajioch JIeUeHHI0. 3a00JIeBIIMe pacCTeHHs TPO-
CTO YHUYTOXAIOT MyTEeM CKHUIaHHs M TIOJBEPraioT KapaHTHHY IOYBY, HA KOTOPOM pOC TOT KapTo-
en.

Ectb pak u y nepeBbeB. CyIlleCTBYeT LieJiasi iepapXus pa3HOBUIHOCTEH paka (BepHee, MaToreH-
HBIX I'PUOKOB), KOTOPBIE CIIEIMATM3UPYIOTCS Ha TOW WM MHOM ipeBecuHe. Kakue-To nmpeanoynTaoT
OCHHY, Kakue-To — Oepe3y WM COCHYy. Bo3OyauTensiMu 3TUX 3a00feBaHUiA SBJISIOTCS B OCHOBHOM
MUK POMHUIIETHI.

OnHu u3 HamOoJee pacpOCTPAHEHHBIX BO30OYAUTENIEH HEKPO3HBIX 3a00JICBaHUI JPEBECHBIX
nopoj — rpudsl poza iurocnopa. Mx HacunthiBaetcst 19 BUIOB, U BCE OHU KUBYT HA MEPTBBIX TKAHIX
JKUBBIX PACTEHHIA. DTH HEKPO3bl U3BECTHBI 10]] PA3HBIMU Ha3BaHUSIMU: IIUTOCIIOPO3, IIMTOCIIOPO3HOE
yChIXaHWe, IIMTOCIIOPO3HBIA pakK, anorviekcus U aAp. [pulbl poga IMTOCIOpa — He CIUIIKOM Orlac-
HbIE MApPa3uThl, HO UX arpeCCMBHOCTh BO3PACTAET Ha OCJIabNeHHbIX JiepeBbsix. MIHTepecHble HAOMO-
JIeHUsI C/ICJIaHBl B OTHOILICHUH 3aBUCUMOCTH Pa3BUTHS IIUTOCIIOPBI OT MOBPEXKICHNUSI ICPEBbEB OTHEM
BO BpeMs noxkapa. Okazanock, 4to 3a00jIeBaHUe CHIIbHEE MPOSIBIISICTCS HA JEPEBbsIX, NMEPEHECIIUX
orHeBoii crpecc. To ke crpaBeIMBO U /ISl SK3EMIUISPOB, MOABEPITIMXCS CTPECCaM, CBS3aHHBIM C
neUIMTOM BOJIbI, BO3/ICHCTBUEM HU3KUX Temrieparyp u T. 1. ['pulbl poma murocrnopa mopaxarmor
JKeJTy/I1, TIOHMXasi X BCXOKECTh, BCTPEYAIOTCS HA BETBSIX, KOPE CTBOJIOB M CKEJIETHBIX BETBEH J1y0a 1
MHOTHX JPYTHX JIMCTBEHHBIX MOpOJ. Yalie Bcero 3Tu MUKPOMHUIIETHI TOCEISIOTCS Ha Pa3HbIX BUJIAX
my06a, TOMOJIs, IJIOAOBBIX IOPOJ (IMKOPACTYIIMX U KYJIbTYpHBIX). [Ipr HEKpo3ax mopaxaroTcs Kopa,
J1y0, KaMOU¥ U HAPYXKHBIE CJIOU PEBECHHBI, KOpa IPU 9TOM YacTo OTcianBaercst. Mosojibie iepeBiia
MOTYT MOTMOHYTh, & B3POCIIbIe PACTEHMSI CITYKAaT UCTOYHMUKOM MH(EKIIUH.

IuToCcmopo3 oYUM OT APYrux 3a00JeBaHMiA KOPBI MO BBIXOIAIIAM BO BJIQKHYIO TIOTOLY
U3 0COOBIX IMIAPOBUJIHBIX CIIOPOBMECTHIIUIIN (MTMKHU) KOHUWI, IIOTPYKEHHBIX B CJIM3b. YacTo OHM
3aCTBHIBAIOT HA BO3/IyXe M 3aMETHBI HA KOpE MOPaKEHHBIX OPraHOB B BHJE CIUpAJICH, YCUKOB WU
Kariesib Orarogapst ux okpacke. LIBeT cJiM3u 3aBUCHT OT IIUTMEHTOB, BbIJIC/IIEMbIX IPHOAMHU, U ObIBAET
KPEMOBBIM, OJIEJTHO-KEJIThIM, OPaHKEBO-KPACHbIM, TEMHO-KPAcHbIM U YepHbIM. KpoMe murMeHToB
B CJIM3M NMKHUIUATIBHBIX IPUOOB OOHApYKEHbI MOHOCAXapa, MOIMCAXapu/ibl, AMUHOKHUCIIOTHI, BOJIA.
Posb cnu3u B KU3HU 3TUX IPHOOB MHOrooOpasHa. OHa 3aluinaeT KOHUAUN OT TYOUTEIbHOTO JIeH-
CTBHSI COJIHEUHBIX JIy4yeid, YeMy CIOCOOCTBYeT HaJMuue MUrMeHTOB. MoHOcaxapa, Moucaxapybl
Y aMUHOKHCJIOTHI CITyKaT MPOPACTAOIIMM KOHUIUSAM THTATeIbHBIM cyocTpatom. Citusb obnerdaer
pacrpocTpaHeHue KOHUJINIA TIOTOKaMK BO3JyXa: CIMIIIIUECs B HEOOJbIINE KOMOYKH, MOJICOXINNE,
OHM JIerye NOXBATHIBAIOTCSI BO3IYLTHBIMU TEUCHUSIMU U TIEPEHOCATCS HA Jpyrue nepesbs. [1pu pac-
MPOCTPAHEHUH C KAIUTSIMU JJOK]Isi MHOTE KOMIIOHEHTBI CJIM3U OBICTPO PACTBOPSIIOTCS B BOJIE, ¥ STOT
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PacTBOpP TOXE MOXET BBICTYIATh MUTATEIbHBIM CYOCTPATOM ISl TIPOpAacTaomuX KOHUAnN. Ciaushb
oOJieryaer U pa3HOC KOHUAWN HaceKOMbIMU. ['puObl pona 1rocnopa oOpa3yloT OrpoMHOE KOIrde-

crBO KoHUIuK. [logcunTano, Hanpumep, 4To Ha noBepxHocTH 30 cM? BeTBeii TOMONA X OKOMO 25
MJIpH, a B oqHOM nukHKUIe — 10 400 MutH.

W3BecTHBI HEKPO3bl, BHI3BIBAEMbIE MHBIMU BUIaMU MMKHUIUATIBHBIX TprOoB. Harpumep, ogux
13 TprOOB-BO30YIMTENEH IOTUXHIIA SBJISICTCS IPUUNHON JIOKAJTBHBIX,, LT KPYTOBBIX, HEKPO30B CTBO-
JIOB ¥ BETBEH TOIOJIs1, BHIGJISIIOIIUXCS HA KMBOM KOpE BHAUasIe TEMHBIM, a 3aTEM KEeJITOBATBHIM I1Be-
TOM.

WNHorga ogqHOBpeMEHHO C HEeKpo3amMH Ha OOJIBHBIX JIEPEBbSIX MOKHO 3aMETUTh M PaKOBbIE
paHbl. Yaille OHU MOSIBIISIIOTCS TPY MOPAKEHUH TOJICTHIX CTBOJIOB, B KOTOPBIX MUIIENUI pa3BUBAETCS
HECKOJIBKO JIET.

Ha oTmepmx ¥ OTMHpAIONIMX YJYacTKaX KOpbI 0Opa3yloTCsl CIIOPOBMECTHIIUINA (TIMKHU/IBI)
BO30YIUTESI, U3 KOTOPIX BHIXOIAT KOHUIMH B BUJIC UEPHOBATO-OEJIBIX MJTH CBETIIO-OJIMBKOBBIX XKI'Y-
ToB. OHM MPUJAIOT CEPOBATHIN OTTEHOK MOPAKEHHBIM YYaCTKaM CTBOJIOB U BETBEH.

Bosne3Hu Tuma HEKPO30B BBI3BIBAIOT M CyMUaThie T'prObI. MI3BeCTeH KJIMTPYCOBBIN HEKPO3 1y0a,
BBIpXAIOIIUICS B 00pa30BaHUM Ha KOpe JiepeBa KPAacCHOBATHIX, a TOTOM JKEJITOBATO-OEIOBaThIX
HEKPOTUYECKUX YYaCTKOB, PE3KO OTJIMYAIONIMXCS OT 3I0POBOM KOpbl. Bo30yauTesns — cymuarsiii rpuod
KJIUTpyC 1yOoBbIid. Ha mopaskeHHO#M TKaHW OBIBAIOT XOPOIIO Pa3IMUMMBI SIPKO-PO30BBIE U CBETIIO-
KpacHbIE TOIYIIEYKH, BBICTYAIONIHE W3 TPEIIMH KOPbl. DTO CIIOPOHOIIEHNS BO3OyAUTEIIeH HEKTPH-
€BbIX HEKPO30B JIMCTBEHHBIX U XBOMHBIX MOopoj. CropoHoIIeHHs] 00pa3yloTCsl KPYIJIbIi rofl, TOITOMY
Y TIPUBJIEKAIOT a3 yesoBeka. [IpoHuKas yepe3 MeXaHWMYeCKue MOBPEkIeHUs, TPUObl BbI3bIBAIOT
yChIXaHVe BETBEH TJIaBHBIM 00pa30M OC/IabIeHHBIX JiepeBbeB. VIHOTIA 9THX BO30YIUTENICH Ha3bIBAIOT
PaHEeBBIMU MAPa3UTAMHU 32 UX CLIOCOOHOCTh MPOHUKATh Yepe3 paHbl BHYTPh CTBOJIOB U BETBEH.

[Tpu pakoBbIX 0OJIE3HSIX MpOLIECC pa3pylleHNs TKaHel JepeBa MPOTeKaeT B TeUeHre MHOTUX
JIeT, 3aXBaThiBast KOpPY, JIyO, KaMOMIi ¥ IpeBECHHY. B 3aBUCUMOCTH OT BHEIITHUX MTPU3HAKOB U XapaK-
Tepa MOpaXkeHUsl pa3INYaoT HECKOJIBKO THITOB PAKOBBIX OOJIE3HEN:

4 Ja3BeHHAA,

4 cryneHyaras;

4 omyxoJieBUIHAS;

4 MOKpBIii pakK.

PxaBurHHbBIE TpUOBI — BO30YIUTENM paka XBOWHBIX MOPOI — OTHOCATCS K pa3HbIM pOjiaM.
JIBa B1Ia, KPOHAPLIMYM MOHUKIIWI U IEPUIEPMUYM COCHOBBIH, BBI3BIBAIOT CMOJISIHOM pakK (CEpsHKY )
cocHbl. OCHOBHO¥ MPHU3HAK 3TOTO 3a00JIEBaHUS — CMOJIOTEUSHUE, BOHUKAIOIIEE B pe3ysibTare Mpo-
HUKHOBEHH I MULIENVS B KJIETKH JIPEBECUHBI M CMOJIsIHBIE X0/bl. CMoOJIa, BhITEKast U3 PaH, 3aCThIBAET B
BUJIE CEPOBATO-XKEITHIX OYyrOPKOB, KeJIBAKOB WM MOATEKOB. [TopaxkeHHas KOpa MIETYIIUTCS U OMa-
naet. Muiienuii, pacpoCcTpaHsIOIIMIACS B MOPaXEHHbIX yUacTKax BETBE, CTBOJIOB, BO3/IEUCTBYET Ha
HOpMaJIbHOE pacripe/ie/ieHle MUTaTeIbHBIX BEIIeCTB, YTO HapyIIaeT POCT FTOAUYHBIX KoJjel, 1 3a00-
JIeBIIME OpraHbl Jepena 1eOpMUPYIOTCS.

Bo30yautens pkaBYMHHOTO paka MUXThI BHI3BIBAET HA MOPAKEHHOM JIEPEeBE OMyXOJIU U Bedb-
MUHBI METJIbI (CHJILHO pa3BeTBJICHHBIE TT0Oern). [IuKII pa3BuTHs BO3OYMTEN S POTEKAET Ha IUXTE U
Pa3IMYHBIX PACTEHUSX CEMENCTBA TBO3AMUHBIX. [IpH 3apaskeHnu MOJIOIBIX TOOETOB U BETBEW MUXTHI
CHayvasa o0pasyioTcss My(TOBUIHbIE HAPOCTHI; HA CIGAYIOIIYIO BECHY U3 IMOYEK TAKUX BETBEH BbIpac-
TAIOT BEPTUKAJILHO HANpaBJIeHHbIE TOOET Y, pa3BUBAIOIINECS B Be/IbMUHBI MeTIbl. Ha XBoe 311X mode-
T'OB BECHOW 00Pa3yloTCsl CIIOPOHOIIIEHHS TprOa-BO30YIUTENs, a 3UMOM XBOsI OIajaeT, M BEIbMUHbI
METJIbI B 9TO BpeMsl JIyullle 3aMeTHbI. [Ipy MpOHMKHOBEHUN MUIIEHS B KAMOUI U €0 OTMUPAHUU Y
OCHOBAHWUSI BEIbMUHBIX METEI BO3HUKAIOT PaKOBbIe 00pa30BaHMUSI.

CyMyarthlii rpud HEKTpUs raJutoodpasymomas 3apaxkaer KjeH, OyK, 1y0, rpad U MHOTHE ILIO-
noBble nioponsl. [lox ero feiicTBreM KamOuil OTMUpPAET, a MpUJlerailye K paHe KJIeTKHU 3J0POBbIX
TKaHE! HAYMHAIOT JISUTHCS, BCIIEICTBUE YEro BOKPYT paHbl 00pa3yloTCsl HATUIBIBB B BUJIE BaJIMKa
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(raya). KonruecTBO BaJMKOB €XKEroHO YBEJTUYMBAETCS, U paHa pa3pacraercs, NpuHuMas popmy
CTyneHu. [Ipyrue Bupl poja HEKTPHs BbI3BIBAIOT HEKPO3BI.

OT pacrionoxkeHusi pakoBBIX paH Ha CTBOJIE 3aBHCHT COCTOsIHME JiepeBa. HaumOonee omacHsI
paHbl B MOAKPOHOBOW YacTH, TaK KaK OHM HEpPEeIKO NMPUBOIAT K OTMUPAHUIO BEpUIMHBL. PaHbl 1
TPCHIVHLI CITy’KaT BOPOTaMU JIA I/IH(l)CKLII/II/I oT FpI/I6OB, BBI3bIBAIOIIUX I'HUJIb APEBECHUHLI. Kusrle
YUYaCTKM JPEBECHHBI OKOJIO PaH 3aCelISIOTCs CTBOJIOBBIMU BPEIUTEISIMM.

WHorna pak pacTeHWil OJHOTO M TOTO K€ BHAA BBHI3BIBACTCS pa3sHbIMU rpudamu. B kauectBe
npuMepa B JAaHHOM CJTydae MOKHO IMPUBECTU KOPHEe ] BCXOIOB CaXxapHOM CBEKJIbl, B YHCIIe BO30YIH-
TeJIel KOTOPOro HACUMTHIBaeTCsl 6—7 BUAOB rpUOOB U3 Pa3HBIX POJOB.

K coxanenuio, pacteHreBojaM HUKOI/Ia U B TOJIOBY HE NMPUXOIWJIO JIEYUTh PACTEHUS OT paka
— OOBIYHO TAKMe FK3EMILISAPBI YIATSIOTCS U YHUUTOXKAIOTCS.

OpHako He MOMJIEKUT COMHEHMIO TOT (DAaKT, UTO PaK PACTEHUI BbI3BIBAIOT Pa3IMYHOIO pona
rpuobl. TO aKCHOMA.
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Crpeasiiomue rpuobl

MyKOpoBbIe TprUOBI BCeM XOPOIIIO M3BecTHbI. Kaxiblil Bies ronyOooBaTylo IieceHb Ha Kallle B
KacTploie, 3a0bIToil Ha cTosie. Ecm paccMOTpeTh B MEKPOCKOIT 3Ty «BaTy», TO MOKHO SIBHO pa3yiv-
YUTh PACTYIIME BBEPX OeJIble HUTH, Ha KOHIAX KOTOPBIX MOKAUYMBAIOTCS YSPHBIC IAPUKU — OTPOMHbIE
KJICTKU-CIIOPAHT UM, HATTOJTHEHHbIE KOJIOCCAJIBHBIM KOJIMYECTBOM CIIOP.

Cpenu 3TuX TpUOOB €CTh JIOCTATOYHO OIACHBIC BUJIBI, KOTOPHIE BBI3BIBAIOT OPAKEHUS JIETKUX
Y JPYTUX OPraHoB.

JlpeBHUE apaMeIibl, KCTaTH, B 00Opa30BaHUM paka BUHWJIM UMEHHO MyKOpPOBbIe rpuobl. Y oHM
ObUIM HeJJaJIeKU OT UCTUHBI. MyKOpOBBIE IPUOBI CTAJIM CEHCAIMEH U3-32 YMEHUS. .. CTPEJISTh.

D70l COCOOHOCTHIO 00MIaaeT MIJI000TYC, KOTOPHIN BBICTPEIMBAET IIAPUKU-CIIOPAHTUM HA 2
M! Ho 3ToT rpu6 noctarouno 6e300ueH, OH OOMTaeT Ha HABO3€ MACTOMIIIHBIX )KUBOTHBIX U BBIHYKICH
BBUKMBATh TAKMM 0Opa30M: MOIMa/1asi Ha TPaBy, IPUO CTPEMUTCS BHEIPUTHCS B IUILEBOW TPAKT OBEII,
YTOOBI 3aTEM UMETh BOZMOKHOCTb PACTH Ha HaBO3eE.

A BoOT ero cectpa sHTOMO(dTOpa Haneko HeOGe300uaHA. DTO IpUO-XUIHUK, KOTOPBIA TOXE
yMeeT CTpeJIsATh U JIeNIaeT 3TO He MPOCTO, KOrja Hazpesa He0OXOAUMOCTb, a a0COMIOTHO TPHIIETBHO
u, 51 Obl CKa3aya, pa3yMHO.

JHTOMO(PTOPOBLIE TPUOBI — pa3yMHbI€ OXOTHUKH

OtH rpulsl Pa3BUBAIOTCS B MPUPOJE HA JIOBOJBHO IIMPOKOM KPYre HAaCEKOMBIX: KaIlyCTHOM
OeJIsTHKe, KaIllyCTHOW MOJIH, Pa3IMuHbIX TIISX, IEJIKyHaxX, TPUIICAX, sOJIOHEBOM Me/sIHUIE, TayKax,
kiemax. EcTte cpeny HUX M 0COOM CreMalIbHOTO Ha3HAYeHHs, TIPEIIOYHUTAIONINE BKYCHYIO TUIOTh
KJIOTOB, CBEPYKOB U CapaHyu.

['pub-3HTOMO(pTOPA MOIYCTY 3apsiAbl HE PACcXOAyeT — OH BBUKMIAET MMEHHO CBOIO KEPTBY —
HAaCeKOMOe, Ha BUOPAIMIO KOTOPOro Ipud U pearupyer. BeokiaB Kakoe-To BpeMsl U OLIEHHB CTETIeHb
NPUOJIKEHHOCTH, TPUO BBICTPEJIMBAET, M CIIOpA MPUJIMIAET K XUTUHOBOMY TTOKPOBY HACEKOMOTO.
7KeprtBa oOpeyeHa.

Buenpsisice yepe3 TBepablil XUTHH, SHTOMO(]TOPOBBIE TPUOBI OOPa3yIOT BHYTpU Tejla Hace-
KOMOTO JIOBOJIbHO CJIa0OPa3BUTYIO OIHOKJIETOUYHYIO TpuOHMIly. CO BpeMeHeM OHa pacrajaercsl Ha
OT/EJbHBIE JIEMEHTHl Pa3INIHON (POPMBI U pa3MepoB. TOKOM reMosMM@bl 3TH JIEMEHTHI pa3HO-
CSITCSI TIO TeJTy XO3sIMHA |, Oceiasi B Psifie MOTaeHHBIX MECT, HAUMHAIOT ryOuTesIbHOe JielicTBie. BHYT-
pEeHHee CoIepKMMOe OpraHu3Ma HaCEKOMOT'O TTIOCTEIIEHHO OKa3bIBAETCSI IOJTHOCTBIO Pa3pyIIEHHBIM U
niepeBapeHHbIM I'PHOHBIMU KJIETKaMu. Teslo HacekoMoro npruodOpeTaeT Brj HAOMTOro rpUOHON TKa-
HbIO MelKa. Hem3MeHHBIM 0CTaeTcsl TOJIBKO MOKPOB M3 XUTHHA. CUUTAETCs, UTO CMEPTh HACEKOMOT'O
HACTYIAeT OT HapyIIEHHs [UPKY/ISLUA FeMOIMMMBI U OT BBIIEISIEMbIX TPUOOM MPOAYKTOB KU3HE-
NeSATENbHOCT — TOKCUHOB U (pepMeHTOB. [IpomomkUTeIbHOCTD NeproAa OT MPOPACcTaHus CIop 10
ruoeNn y KpyIHbIX HACEKOMBIX (CapaHuM) 3aHUMAaeT OT MSATH 0 BOCBMHU JHEH, Y MEIKHUX (KOMaphl,
MOIIIKH, TJIM) HE TPEBBIIIACT ABYX-TPEX JAHEH.

OcoOeHHOCTH Pa3BUTHSI SHTOMO(DTOPOBBIX IPHOOB BecbMa MHTEpEeCHBI. TOJIBKO MM MPHUCYII
TAaKOW XapaKTEePHBI NPU3HAK B PACIPOCTPAHEHHUH CIOP, KaK UX OTCTPE, — IpPHYeM Ha PacCTOSIHUE,
KOTOPOE MOPOii MPEBHIIIAET pa3Mephbl caMoro rpruda B THICSIUM pas. Tomdok, oTOpackBalouii Criopy,
oOpasyeTcsi B pe3y/bTaTe BHICOKOTO JABJICHHUS IUIA3Mbl BHYTPH CHELHAIBHOIO CIOPOHOCHOTO 00pa-
30BaHMs1. MaccoBasi ruOesib HEKOTOPBIX HACEKOMBIX, HAlIpHMEP CapaHy4y, IPOUCXOAUT B ONpEeIe/eH-
HbIE Yachl, 0OBIYHO Mexay 15 u 17 yacamu nonomyaau. Houblo rpub npuBOAUT B MOPSIIOK CIOPO-
HOCHBIE BBICTYTIBI, 2 0OCTpEJT U3 HUX CIIOPaMH HAuMHAET PAHO YTPOM, KOI/a CapaHya CKarJIMBaeTCs B
6obIiom KonmmaectBe. Kpome Toro, 4to criopa 10/KHa MONACTh Ha TEJI0 HACEKOMOTO, € Hy)KHO KakK-
TO 3aKPENUTHCS ¥ K HEMY NMPWIMIHYTh. M 371€Ch MoMoraeT To 00CTOSTENbCTBO, YTO YTPOM, Kak Ipa-
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BUJIO, IMOBBIIICHA BJIAXKHOCTH OT I/I306I/UII/I}I BbICTyHaIOHICI'/JI Ha JINCThAX paCTCHI/Iﬁ POCHI. OT MHOXe€-
CTBa CIIOP, OTOPOIIEHHBIX T'PHOOM, 0Opa3yeTcs IJIOTHOE 00IauKo MyYHHCTOro Buja. He oxunatomniye
KaKoro-Jimoo MoJBoXa 0COOM CapaHuM CIIOKOWHO HAOJIONAIOT, KaK OHO IJIABHO KPYXKHUT, HAKPbIBAsS
3aTeM UX LIEJIMKOM. YKe uepe3 CyTKU HaceKOMbIe Oy/IyT JKECTOKO HaKa3aHbI 32 OecrieyHOCTb. [ pruosl
HAYHYT CBOE Pa3BUTHE C Pa3KMKEHUsI BHYTPEHHUX OPraHoB Tejia Xxo3suHa. [Tpu 3ToM MoxHO Halmo-
1aTh, KaK y HACEKOMOT'O PACTATMBAETCS IO CErMEHTaM OpIOIIKO. 3aTeM OHO pa3pbIBACTCs, U U3HYTPU
BBITEKAET KUAKOCTb C JIEMEHTaMK IT'PUOHUIIBL. B TaJIbHEIIIEM TH JIEMEHThI TPOPACTAOT, 00pasys
Ha MOBEPXHOCTH CILIONIHOM HaJIET TPUOHUIIBI B BUJIe OapxaThcToi meTku. Ha OproriHoi moBepxHo-
CTU TIOTUOIINX HACEKOMBIX BO3HHUKAIOT KOPHETONOOHbIE TTPUCOCKU, KOTOPHIMU T'pUO MPUKPEIUIseT
MOPaXEHHYIO KEePTBY K KaKOW-HUOYIbh TOBEPXHOCTU. B TakoM BHIEe HACEKOMOE MOXKET XPaHUThCS
10 cieayronieit BecHbl. MymuduimmpoBanHast 0coOb MPECTABIISET CBOETO pojia MUHY 3aMe/JICHHOTO
JeWCTBUS JUIS )KUBBIX copoanueit. OTcTpenrBaeMble OT Hee CIIOPhI ITPOIOJIKAIOT BePIIUTh Oe3HaKa-
3aHHYIO arpeccHio rpuda ¥ YMHUTH TEM CaMbIM MACIITA0HYIO YUCTKY PSIOB CapaHUH.

UroOsl criopa godrpatack 10 UICKOMOro cyocTpara (Tena) B OOJNBIIUHCTBE CITy4yaeB, ISl KOM-
MIEHCAIlMY BO3MOXHBIX HEIOJIETOB M TIEPEesIeTOB MPUPOIa HAJle/HIa ee YHUKAJIbHBIMU CIIOCOOHO-
crsimu. Tak, OKa3bIBasiCh B HEMOAXO/SIIIEM JUTSI pa3BUTHS rpuda MecTe, OHa HAXOOUT B ceOe J10cTa-
TOYHO SHEPIUU U CHJI JUTsI COBEPIICHHUS CIISAYIONIEH CepUU MPbIKKOB B OKPYXKAIOIIEM IPOCTPAHCTBE
B ITOUCKAX BOCIIPUMMYUBOIO XO3AWHA.

[Tpu pa3BUTHM HEKOTOPHIX BUJOB SHTOMO(TOPOBBIX I'PHOOB COMYTCTBYIOIINIA STOMY MH(EKIIU-
OHHBIH TMPOIIECC Y psijia HACCKOMBIX ITPOTEKAET MHAYE, YEM Y CApaHyH, U He HOCUT XapaKTepa OOIIero
MOpaXeHMsI ¥ MPEBPAILICHHUS UX B 3aMUHUPOBAHHbIE CIOpamH JIOBYIIKU. Haripumep, 3e1eHomy 51610~
HEBOMY KJIOITY BHeIIpPIBHJPIfICH FpI/I6 IIO3BOJIAET JOBOJIBHO OOJITO MU aKTUBHO ABUT'aThCH. HOHyTHO
rpud IIEIpO OCHINAECT BCE HOBBIE M HOBbIE YUYACTKM MAcCaMH CIOp, 3aCTaBJisisi TEM CAMBIM CBOETO
XO35IMHA UCTIOJIHSTH POJIb XO/STYEro ovyara OOJIe3HH.

B pacnpoctpanennn sHTOMOGTOpPO3a OOJIBIIOE 3HAUYCHUE HMEET MOBEJCHHE HACEKOMBIX.
Hanpumep, nopaxkeHHble 0cOOU CapaHuM B30OMPAIOTCS HAa BEPXYIIKUA PACTCHHI WM KyCTapHUKOB,
noru0asi TaM B XapaKTEepHO# 1103 — 3aleTUBIIKCh ePSAHUMY U CPEJHUMHU JIAITKAMU 32 cTeOelb, BCe-
1712 BBEpX rosioBoi. Takas Mo3uIyst CriocoOCTBYET MOMAAaHUI0 MAKCUMAJIBHOTO KOJTMUYECTBa OTCTpe-
JIMBAIOMIUXCA CIIOPp Ha HAXOAAIIMUXCA B HUKHUX ApycCax paCTeHI/Iﬁ 1 MOJI3ai0IIX Ha IMOYBE HACEKO-
MbIX. KpoMe Toro, BBICOKO pacriosiokeHHbIe CIIOPHI JIerye pa3HOCATCS BO BCE CTOPOHBI BO3LYIITHBIMU
MOTOKAMH.

B nipupoze nepBoHavaibHOE 3apakeHrue SHTOMOGMTOPOBHIMU IPUOAMU MTPOUCXOIAUT OT CIIOP,
COXPAaHAIMIMXCA B ITIOYBE WM HA PACTUTCIIbHBIX OCTATKaX. Ha‘{aBH_H/ICL, 6OJIG3HB Pa3BUBACTCA YpE3-
BBIYAITHO OBICTPO C MOCIIEAYONM 00pa30BaHUEM CIIOPOHOCHBIX BHIPOCTOB, OTCTPEIMBAHUEM U3 HUX
CIIOp M TpopacTaHueM rpuOOB Ha HOBBIX OCOOSX. 3apakeHHe MIET B FEOMETPUYECKON IMporpec-
cur. Murpanus (TiepesieTsl) 3apakeHHBIX KPbUIATBIX HACEKOMBIX sIBJIsieTCsl HanOosiee 3(p(eK TUBHBIM
MyTeM paccerBaHusl 3a00JIeBaHUSI.

B 0bITy 9HTOMO(TOPOBBIE IPUOBI YACTO OCTABJISIOT CJIEIbI CBOEH IeSITETbHOCTH HA KOMHATHBIX
MyXaXx, KOTOpbIX OHU I/I36I/IpaIOT B KQUYECTBE NMMOAXOAAIITNX O6T:CKTOB JJIs1 IINTaHU A HOpa)KeHHI)Ie MYXH
OCTalOTCA NPUKPEIUVICHHBIMHU K OKOHHBIM CTCKJIaM, CTCHAM. BpIOI_HKI/I MYX, CUJIbHO YBCJIMYCHHBIC B
pa3Mepax, UMEIOT MeKJly CErMEHTaMK OApXaTUCThI HAJIET M3 BBICTYIMBIIMX HAPYXY CIOPOHOCHBIX
oOpasoBaHmii TprOOB. BOKpyr Ten Myx obpa3yercst opeol U3 OTOPACHIBAIOIIUXCS CIIOP.

I'pudbI poa 6oBepus

11 rpulbl OTIMYAIOTCS OT SHTOMO(DTOPOBHIX COOPATBEB TEM, UTO MAPA3UTUPYIOT HA 3HAYM-
TEJIbHO OOJIBIIIEM YHCIIe HACEKOMBIX, IIPMYEM Ha TMPECTaBUTENSAX KaK MOJE3HBIX BUAOB (TyTOBOM
IIEJIKOMIPS/IE ), TAK Y BPEAHBIX (KOJIOPAJICKOM KYKe, KapTO(eIbHOI KOPOBKE, TIYTOBOM U KYKYPY3HOM
MOTBUIBKE). B 11e710M umu nopaskaercs okosno 60 BUoB HaceKoMbIX. [IpriMedaTesbHO, 4TO KJIeIH,
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HarpuMep, HeBOCITPUUMYMBBI K BHUMAHUIO rpUOO0B (00/1a/1a10T IMMYHUTETOM ), HO CHOCOOCTBYIOT UX
nepeHocy u pacrnpocrpaHeHuio. OuH U3 BUIOB OOBEpHH, CHELMAIN3HPYOIIMIACS B OCHOBHOM Ha
NOOBIBAaHWY MPOMMUTAHUS U3 )KYKOB, TIOMYTHO BBIJIEJISIET TOKCHHBI, yOrBaromye komapos. Cuiia 3Tux
BEIIIECTB TaKOBA, YTO IMpPH MOMAaJaHUHN X B BOJOEMbI BOIM3U MECT COCPEIOTOUYEHHSI HACEKOMBIX Te
CpakaloTCsl MOMEHTAJIbHO HAIOBAJI.

[Tpu BHeApeHnU criopbl OOBEpUH B TEJIO X03siMHA Yepe3 32—48 yacoB OHa MpopacTaeT B BUIE
OTHEJIbHBIX KJIETOYHBIX (pparMeHToB rpuOHUIBIL. OHM CBOOOAHO IJIaBAOT B JUM(de U pa3MHOKA-
I0TCsL ¢ OOJIBIION CKOPOCTBIO J€IeHNEM U MoukoBaHueM. CMepTh HACEKOMOTO HAaCTYIaeT BHE3AITHO
B pe3ysbTaTe OJIOKMPOBAHUS IUPKYISAIUHT TMM(pbL. B nanbHelieM HaunHaeTcsl pa3pylieHue 4acTeit
TeNa XO35IMHa.

26



1. A. ®wmnmnosa. «['pubsl IpoTHB paka»

I'pu6 pasymubIii?

Abcypn, He nipaBaa Jiu? DTO YeNoBEK MOXET ObITh pa3yMHBIM, WX Jedb(pUH, UM COOaKa B
KpaiiHeMm ciydae. .. Ho rpu6-mukpomurier? [la, pa3yMHOCTb — MOHATHE OTHOCUTEIbHOE. MOXHO Ccro-
PUTb, SIBJISIETCS JIU Pa3yMHBIM KMBOTHOE MJIA OHO CTPOTO BBHINOJHSET porpaMmy Buna. U seisiorcs
JIM pa3syMHBIMH MYpaBei U Mmuesia BHe CBOETo BUJA.

Ho 10, 4T0 MUKpOMHIIETHI UCTIONIB3YIOT ¥ BCET/Ia MCTIOb30BAIN Pa3yMHYIO TAKTHKY JJ151 BbKU-
BaHMSI BU/IA M PACHIMPEHUS CBOMX IMUILIEBBIX MPEANIOYTEHU, — HECOMHEHHO.

Jla, pacTeHHsI 1 HACEKOMBIX TIOPAXKAIOT Pa3Hble BUJIBl MUKPOMHUIIETOB, HO, MOXET ObITh, OHU
TOXE U3MEHSIIOTCS ¥ TTPUCTIOCAOIMBAIOTCSI K HOBOMY TIMTAHUIO?

BriosiHe BeposTHO, MOTOMY YTO TAKTUKA MUKPOMHUIIETOB BeCbMa pa3yMHa. §l Hecay4aiHo Moj-
YEepKHyJ1a B IpeAblayliel riaBe pasbl — 3TO HE ClydaiiHble (ppasbl.

I'pu6-s3uTOMO(dpTOpPa MOMYCTY 3apsijibl HE PACXOAYET — OH BBIKHMIAET UMEHHO CBOIO XKEPTBY —
HAceKoMoe, Ha BUOPAIIMI0 KOTOPOTro TPHO U pearnpyer.

Ha OpromHoi moBepXHOCTH MOTMOIIMX HACEKOMBIX BBIPACTAIOT KOPHENOJOOHbIE MPHUCOCKH,
KOTOPBIMHU TpU0O MPUKPEIUISET MOPAKEHHYIO KePTBY K KaKOW-HUOYAb MOBEpXHOCTH !

3eneHoMy SIOJIOHEBOMY KJIOITY BHEIPHBIIUICS TPUO MO3BOJSET JTOBOJIBHO JIONTO W aKTUBHO
asuratbes (1). TTomyTHO rpud 1mepo ochInaeT Bee HOBbIE M HOBBIE YUACTKU MacCaMu CIIOp, 3aCTaBIsIs
TEM CaMBIM CBOETO XO35IMHA MCTIOMHATD POJIb XOASTYero oyara O0JIe3Hu.

[NopaxeHHsle 0cOOU capaHul B3OMPAIOTCS HA BEPXYILIKM PACTEHHI UM KYCTAPHUKOB, MOruOast
TaM B XapaKTepHOU M03¢e, 3aleTTUBIIUCh NIEPETHIMHU U CPSJHUMHU JIalIKaMH1 3a cTeOeb, BCeria BBepX
rojoBoi (!).

ToBopsimme paspl, He Tak Ju? KoloHMs MaTOreHHbIX MUKPOMUIIETOB HE TOJIBKO BHIOWpAET
OOBEKT JIJIS1 MUTAHUS U M300peTaTeIbHO Ha HEr0 OXOTUTCS. DTa pa3yMHas KOJIOHHUsS M03a00THIIach
ele M O JaJIbHEHIIeM MUTaHUHM, TOCNIe TOTO Kak kKepTBa OylIeT MOJTHOCTHIO «yTHIIN3UpoBaHa». 1 B
MOCJIeJHAE MUHYTHI ’KU3HU HACEKOMOTO «T'PUOBI pa3yMHBIE» YIIPABJISIOT. .. €F0 COZHAHUEM U MOBeJIe-
HreM. OHU 3aCTaBISIOT KePTBY NPUHATh IMEHHO TO TOJIOKEHHUE TIepe]] CMEePThIO, KaKoe UM yIOOHO,
YTOOBI OTCTPEIMBATH 3aps/Abl HA MOCIEAYIoNe 00beKTh MUTaHus. KakoBo? A crienalibHO BHIPOC-
IIMe TIPUCOCKH, (PMKCHUPYIOIIUE YK€ MEPTBBIH 3apsii-KepTBY Ha cteOine pactenus? [IporpamMma wam
pasym?
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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