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HEKOTOPBIE HOBBIE NPUJIOKEHUSA XUMWYECKON KHHETUKHA

I'.E. 3aul<081, A.A. Humep3un2

! MuctutyT Guoxumuueckoit ¢pusuxu um. HM. Dmanyasns Poccuiickoii akageMun HayK
Poccus, 119334, r. Mockaa, yi1. Koceiruna, 4

2 CamapcKuii roCyIapCTBEHHEINH TEXHIUCCKHH YHHBEPCHTET
Poccus, 443100, Camapa, yi. Mononorsapeiickas, 244

E-mail: chembio@sky.chph.ras.ru, Pimerzin@sstu.smr.ru

Paccmompenvt Hexomopvle 60npocvl npumeHeHuss XUMU4eckol KUHemuKy U XUMUYecKou
Qusuxu npu uzyuenuu npoorem, Cmoawux 8 OUoIo2UU, MeOUYUHe U CelbCKOM X035UCmse.
Ocoboe guumanue yOeneHo 1e4eHUr) OHKOI02UeCKUX 3a001e8anutl, CMapeHuio OpeaHusma
U 3aMe0NleHUr0 NPOYeCco8 CMApPeHUs, BIUSHUID CMPecca HA HCUBble OP2AHUZMbL, PAOUAYU-
OHHOMY NOPAdICEHUI0 U IPpexmy cynepmanvix 003 Oelcmeus paouayuu u pesyisimopos
pocma Ha dHcugvle OpeaHusMbl.

Knwuesvle cnosa: xumuueckas KuHemuka, buoxumudeckas KuHemuka, OHKoOJlocuveckKkue
3’6160]16661HM}1, 2epormoiocusl, cmpecc, 1yvesoe nopastcernue, cynepmaivble 003bl, ucmopus,
umeHa.

IIpeaucioBue. BcnoMHUM HMeHa OCHOBaTe el 3TOM HAYKHU

YeunusiMu y4eHBIX pa3HbIX CTpaH 3a nocieanue 50—60 neT co3maH HOBBIM pa3aen
KUHETHKHA — OMOXMMHUYECKasi KHHETHKA. DTO XUMHUYECKasi KWHETHKA ISl HyX] OHOJIo-
rud. 3aTeM OHa OBICTPO pacIpOCTpaHMIACh HAa MEAWIMHY U CEIbCKOE XO3SHCTBO, a
TaKXe Ha Jpyrue o0JaacTu.

PononavanbHIKaMU TaKOM KMHETUKH B HAILEH CTpaHE CIEAYyeT CUUTATh JlaypeaTra
HoGenerckoii mpemun akanemrika Hukomass Hukxonaesnua CemeHoBa, GeccMEHHOTO
JupekTopa nHeTuTyTa XuMudeckod gusuku (MX®P) Akanemun Hayk CCCP ot Mmomen-
Ta ero co3nanus B 1931 rogy no 1986 rona, u ero yuenuka akagemuka Huxonas Map-
KOBMYA ODMaHYdJIs, HMEHEM KOTOPOTO Ha3BaH HWHCTUTYT OHOXUMHUYECKOW (PH3UKH
(MBX®) Poccuiickoii akagemun Hayk. JOCTOWMHBIN BKJI[ B Pa3BUTUE ITOH 00JIACTH
3HaHHA BHEecIN ydeHHKH CeMeHoBa W OMaHyosis: akageMmukun Jmurtpuii I'eoprueBuu
Knoppe, Anaronuit Jleonnnosuu byuauenko, JleB ApamoBudu [lupyssH, Ajnexcanap
Esrenwesuu [Iunos (on 061 iepBeiM qupektopoM UBX® nm. H.M. Dmanyans PAH)
n Muxaunn ApkagseBud OCTpOBCKHH, WIEHBI-KOPPECTIOHACHTEl AKageMun Hayk Mibs
BacunseBuu bepesun, Mocud Abpamosuu Panmonopr, Cepreit Amutpuesnu Bapdo-
nomeeB (ceituac oH sBisercs aupekropom MBX® nm. H.M. DOmanysns PAH) u Iletp
AmnaronseBnd KupnuuHukos, a Taxke npogeccopa Jle Anexcanaposuu bmomen-
¢enva, Enena bopucosna bypnakosa, Onyapn ['puropsesuu Posanues, Hasun bopu-
cosud Kopman, Jlromvuna Cepreesna EBceenko, Kupa ErrenseBna Kpyriskosa, Jlana
IIumeHoBHa JIunmunHa 1 MHOTHE IPYTHE.

T'ennaouii E¢ppemosuy 3auxos (0.x.H., npo@.), pykogooumeno omoena OUoi0cudeckou u
XUMUYECKOU (PU3UKU ROTUMEPOS.

Anopeu Anexceesuu [Tumepsun (0.x.H., npoqh.), 3asedyrowuii kaghedpoti « Xumuieckast
mexHoIo2uUs nepepabomxu Hepmu u 2azax.
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Bonpmoit BkJag B pa3BUTHE OWOXMMHYCCKOW KWHETHKH BHECTH YYCHBIC W3
CHIA — B wactHOCTH, TIpodeccopa Mropeit ['yamen (Murrey Goodman) u Wnait M.
ITupc (Eli M. Pearce) u3 BpykiuHckoro mojautexHudeckoro yausepcurera (Brooklyn
Polytechnic University, New York), yuenuku npodeccopa I'epmana Mapka (Herman
Mark), u npodeccop I'nenn Paccen (Glenn Russel) u3 yHuBepcurera mrara AiioBa
(lova University, Amis, lova); u3 Kanager — mpodeccop Kud Amepyn MHromb1
(Keith Usherwood Ingold) n3 HammonanbsHOro McciaeqoBaTenbCKOro coBeTa Kanaas!
(National Research Council of Canada, Ottawa, Ontario); u3 Bemuko6puTanuu — Ipo-
deccop Hopmann I'paccu (Norman Grassie) us Yuusepcurera r. I'masro (Glasgow
University, Scotland, UK) u mpodeccop xepang Cxorr (Gerald Scott) uz Yausepcu-
tera T. bepmunrema (Birmingham University, England); u3 Bensrum — mpodeccop
Kopx T'eckernc (Georges Gueskens) nz CroboaHoro bproccenbckoro yHHBEPCHTETA
(Universite de Libre de Brussel, Belgium); u3 ITopryranuu — npodeccop Bukrop Ma-
Hy>1 ae Marom JIoGy (Victor Manuel de Matos Lobo) u3 Yuusepcurera r. Koumbpa
(Coimbra University, Coimbra Portugal); u3 IlIBeiinapun — nokrop Paiinep Bonbd
(Rainer Wolf) u3 Uccnenosatensckoro enrpa ¢pupmsr «Cannos» (Sandoz) B basene
(Basel, Switzerland); u3 Urtanuu — npodeccop Anpdepro I’ Amope (Alberto D’ Amore)
u3 Broporo Heanonuranckoro yausepcutera (The Second Naples University, Salerno,
Italy).

B cBoe Bpems (B 1950-1960-e romer) Huxonait Huxonaesuu CeMeHOB TOBOPHIT
HaMm, MoJoasM Toraa cotpyaaukam UXD AH CCCP, uro B yenoBeke (B €ro Teie) HeT
HUYEr0 KPOME XMMHYECKHX peakuuii. HeckoIbKo Mo3ke OH 3Ty MBICIb BBICKAa3bIBAJ
0oJiee OCTOPOXKHO: «XMMHUYECKHE PEaKIMU B YEIOBEUECKOM Telie UIPAIOT OCHOBOIIO-
JararoIyr posib. [T03HaB MEXaHNU3M BCEX 3THUX PEAKIMHA, Mbl MOXKEM HMH yIPaBIATh,
a CJIeZI0BATENIbHO, YIPABIISATh YEIOBEUYCCKUM TEIIOM (ATEUCTUUSCKHE MBICIH, U MBI HX
noJiHOCThIO pazzaensiem, [.E.3.)».

B nmo60M cnydae posib XUMHUSCKUX PEAKIHi B dKHBOM YEIIOBEUCCKOM TeJie HENb3sl
MPUHIDKATH (J1a 3TOr0 HUKTO M3 YYCHBIX U HE JICNAET).

buoxnmuuyeckass KHHeTHKA B 00J1€3HA

O XuMHUYECKOW KMHETHKE Kak O Hayke ObUIo yke cka3aHo B [1]. Tam u3iokeHb
TJIaBHBIC OCHOBBI ATOU HayKu. He OyzemM MOBTOPATHCS U MOUIEM BIIEPE.

B cepenune 1950-x rr. H.M. DmaHyanb 3avHTEpeCcOBAJICS BOIIPOCAMHU IPUPOIBI
XUMHYECKHUX PEaKIHi B JKMBBIX opraHu3zMax. Ocoboe BHUMaHHE OH YIS OKUCIIH-
TeIBHBIM TpolieccaM. Ha ocHOBe 3TuX paboOT OH COBMECTHO C TpodeccopoM
HO.H. JIsickoBckoli 0IyOIMKoBai MOHOTpadHIo 10 OKHCICHUIO KUPOB [2].

B 1956 rogy uMeHHO OH BBENl TEPMHUH «OMOAHTHOKCUAAHT (BEIIECTBO, CHIKAIO-
ee CKOPOCTh OKHUCIIEHUS KHPOB U APYTUX XUMHUYECKHX COCTUHEHHH B OpPraHU3Me).
Temeps 3TO CIOBO M3BECTHO BCEM BO BCEM MHPE W HEMIAJHO IKCILTyaTHPYETCS B pe-
kiame. OHAaKO y’K€ HUKTO HEe TIOMHUT, YTO 3TOT TEPMHUH mpeuioxun Hukomait Map-
KOBHY DMaHyaJb [2, 3].

IlepBBIM ycIIeXOM B HICTIOIB30BAHUN XMMHYECCKOW KHMHETHKH JJIsI OMOJIOTHH U Me-
JUIMHBI OblJIa CTaTUCTHYECKas 00paboTKa MCTOPUH OOJIC3HU JIECATKOB ThICSY 0O0JIb-
HBIX OHKOJIoTHYecKkuMH 3a0oneBanusmMu u3 CIIIA u Kanane! ¢ menbro mony4eHus Ku-
HETHUYECKUX KPUBBIX Pa3BUTHS 3THX OONe3HEW (3TH MUCTOPUH OOJE3HU TPEICTABHIN
6ompHuIE! 13 CILIA u Kanagsr mo mpocsbe H.M. Omanyaiist). BeisscHHIIOCH, B 4aCTHO-
CTH, 4TO B CIIy4ae pa3jIHYHBIX 3a00JICBAHMI KPOBU BCE KPOBSHBIC TEJIbIIA H3MEHSFOTCS
(110 MX KOJHMYECTBY) MO OJHUM M T€M K€ 3aKOHOMEPHOCTSIM BO BPEMEHU ISl KaXKI0TO
BHJIa paka, €CIU MOCTPOUTh KMHETHYECKHE KPHBBIC B O€3pa3MEpHBIX KOOPIWHATAX.
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be3pa3mepHble KOOPAMHATHI — 3TO BpeMs HAKOIUIEHHsI JaHHOTO BUJa KPOBSHBIX TeJell,
JIeNIeHHOEe Ha KOHEYHOe (JieTajdbHOe) BpeMsl (3TO OCh abcuucc), U KOJIMYECTBO AaHHBIX
KPOBSIHBIX TeJIELl B JaHHBI MOMEHT BPEMEHH, JEIECHHOE Ha UCXOAHOE (MJIM KOHEYHOE)
KOJIMIECTBO ATUX Tejel] (3TO OCh OpAMHAT).

OTU KWHETUYECKHE JaHHBIE TO3BOJISUIM IMPOTHO3MPOBATH pPa3BUTHE OOJE3HH H
OLICHUBAThH POJIb JIEKAPCTB B OOpH0E C pa3IHMYHBIMU BHAAMH OHKOJIOTHYECKUX 3aboie-
BaHWH. B crarnctideckoit 00paboTke pe3yabTaToB UCTOpHA OONe3HEelH MpUHSIIN yda-
ctue yuennkun H.M. Owmanysmsa: 3.K. Maiizyc, D.A. bmrombepr, N.II. Cxubuna,
I'.E. 3aukoB, E.b. Ymxkos, M.I'. BynbIrud 1 MHOTHE IpyTye COTPYIHUKH JIAOOpaTOpHU
Hukonas MapkoBuya.

AHanu3 npupoabl XUMHYECKUX PEaKLIUH, MPOUCXOIAIINX B OPraHU3MeE, [10Ka3al,
YTO TaM €CTh PaJUKalbHbIC, MOHHBIE U MOJCKYISPHbIE peakuuu. B yacTHOCTH, OKHC-
JIeHHe TUNHUI0B (KUPOB) B OpraHU3Me UJIIET M0 PaJUKaTILHO-IIETHOMY MEXaHU3MY.

BoicHnnocs, 4to MHOTHME OOJIE3HM Pa3BUBAIOTCA 110 PaJUKAIBHOMY WM HOH-
panuKalbHOMY MEXaHU3MY (LIEMHOMY HJIM HEUEMHOMY), T. €. C y4acTHeM CBOOOTHBIX
panukanoB. C yyacTueM CBOOOJHBIX PaJHKalOB Pa3BHBAIOTCS OHKOJOTHYECKHe 3a00-
neBaHus (pak), MPOUCXOANUT CTAPEHHE OpraHu3Ma (TepOHTOJIOTHS), PAAHAlMOHHOE TI0-
paxkeHre, GpoToodiryueHue (3arap), mpoTekaeT 0oe3Hp ANbIreiiMepa, 0KOTOBBIE TI0-
paxenus, CIIUJl u maoroe npyroe. ®oToXuMHUYECKUI CHHTE3 B 3€JICHOM JIUCTE 00ec-
NeYMBaCT Pa3BUTHE KU3HM Ha 3emie. Tam uayTt paaukanbhbie peakiuu [4—10].

OnkoJiornyeckue 3a601eBaHus — PpATUKAIbHbIE MPOLECCHI

MoOXHO CcKa3aTh, YTO B OPraHU3ME €CTh «XOPOIINE» U «IUIOXHE» CBOOOIHBIE pa-
JUKaJIbl. «XOpOIINE» 3aHUMAIOTCA HYKHBIM JEJIOM (HampuMep, HOCJIE TOro, Kak BbI
MOEJH, OHW TIPUHUMAIOT Y4acTHe B YCBOCHHHU MHIIM OPTaHW3MOM 3a CYET, B YaCTHO-
CTH, pEakInii OKUCIICHHS, KOTOPbIE OYEHb TIOXOXKH Ha PEaKIMK OKUCIICHHUS OpraHuye-
CKHX COCIMHEHHii iN Vitro). «Ilioxue» paaukaibl NIPHHHUMAIOT y4acTHE B Pa3BUTHU
3a00JeBaHU, HAPUMEP OHKOJIOTMYECKHUX.

«Ecau ato Tak, — permmmn H.M. Omanyans B 1956 1., — To MBI MOXK€M BOCIIOJIB30-
BaThCs YK€ M3BECTHBIMHU cTaOmiIn3aTopaMu (HampuMep, aHTUOKCUAAHTaMHU) IJIsl TOTO,
YTOOBI OCTAaHOBUTH Pa3BUTHE OOJIE3HM WIIM TOJHOCTBIO €ro HMPEKpaTUTh». B kadecTse
TAaKUX aHTHOKCHIAHTOB K 3TOMY BPEMEHH YK€ ObLIM H3BECTHBI MPOCTPAHCTBEHHO-
3aTpylIHEHHbIe ()EHONBI U aMUHBI, cepo- U (ochopconepxamniue coennHenns. Hanbo-
Jiee MPOCTHIM M3 TAKWX W3BECTHBIX aHTUOKCHAAHTOB ObLIT 2,6-TU-TpeT-4-MeTHII(EHONT
(noHOI, MM B aHTIMIcKOW TpaHckpuruu — BHT). BriociencTBun Meauku cramm ero
Ha3bplBaTh MUOYHONIOM. OH K 3TOMY BPEMEHH yXe MPUMEHSIICS U CTAOMIIN3AIiN OT
OKHCIIUTENBHON MOPYH KUPOB U Macell, IPU MPOU3BOICTBE KOHCEPBOB U JICKAPCTBEH-
HBIX MIPEapaToB AJISl «IIPOUICHHUSI BpEMEHH HAAEKHOHN SKCIUTyaTallum.

BBISICHWIIOCH, YTO MOHOJ SBISETCS JIOBOJBHO 3(PQGEKTHBHBIM MPOTHBOPAKOBBIM
HpernapaToM Mpu pasinuHbIX BUIaX paka KPOBH, JIETKUX U MOUEBOTro my3bipsi [4—10].

Hukonait MapkoBuu cobpait BOKpYT ce0st OOJIBIIYIO TPYIIY YUEHBIX JJIs1 U3Yy4EeHUs
KWHETHKA U MEXaHHW3Ma OHKOJIOTHYECKHX 3a00JieBaHUN. DTO ObLTM MaTeMaTHKH (JJIs
KUHETHYECKHX PACUYCTOB MATOJIOTHYECKUX MporeccoB), Gu3uku (ast paboThl Ha co-
BpPEMEHHBIX MPHOOpax MO aHAIU3y), XUMHUKH-UCCIIEA0BATENH (A1 CHHTE3a MPOTHUBO-
PaKoBBIX IpenapaToB), Onojoru (s n3yuyeHuss OMOXMMUYECKUX MPOLECCOB PHU MPO-
TeKaHUH OoJie3Hel) U MeluKHu (U1t paboThl ¢ 6oNbHBIME). BB co31aH BUBapwuii, a 3a-
TEM U OTKpbITa OOJNBbHUIA AJIS MALUEHTOB, TJe, B YaCTHOCTH, MPOBOJMIACH XUMHOTE-
panusi.

[Myte BHenmpeHus mpemnapara (OT XUMHUYECKOTO COEIMHEHUS JIO JIEKapCTBa) OYEHb
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ONITHH 1 3aHEMaeT He MeHee 10 JeT, T. K. yYeHBIM HEO0OXOIUMO TIIATEIHLHO IPOBE-
PUTBH, YTOOBI JAHHOE XMMUYECKOE COeIMHEHUE, 00Iaiaroniee MPOTHBOPAKOBON aKTHB-
HOCTBIO, HE UMEINI0 TOOOYHBIX ((HEKTOB, KOTOPHIE MOTYT CBECTH HA HET €T0 MOJIOKH-
TEJIbHBIE CBOICTBA Kak JieKapcTBa. McnbITaHus NPOBOAMIN HA Pa3IMYHbBIX KUBOTHBIX
(MbIIax, KppIcax, MOPCKUX CBHHKAaX, co0aKkax M Jaxke 00e3bsiHax). BaskHo, 4TOObI, mbI-
TasiCh BBUICYHUTH YEJIOBEKA OT OHKOJIOTMYECKOTO 3a00JIeBaHus, MbI HE MTOTYOHIIH €ro 3a
CYET BBEJICHHS JOCTATOYHO TOKCHYHOT'O BEIIECTBA.

bbu1 naske Takol aHEKAOT:

«Bonpoc: KOMMYHH3M — 3TO HayKa UM UCKYCCTBO?

OTBeT: KOMMYHU3M — 3TO UCKyccTBO. [loTromy 4t0o ecnmm Ovl 3TO ObLTA HayKa, TO
ero (KOMMYHH3M) CHavaja ACIBITaIH ObI HA MOPCKUX CBUHKAX.

Co3manue MpOTHBOPAKOBBIX MPEMapaToB — 3TO HayKa, T. K. 3TH MpenapaTsl OUYeHb
JIOJITO UCTIBITHIBAIOT HA KHUBOTHBIX.

WoHon — 3TO wWCKyccTBeHHBIH OmoaHTHOKcHmaHT. Ho mpupoma cama co3gana
OTpeJieIeHHOE KOJIMYECTBO OMoaHTHOKcHAaHToB. OOuH U3 HUX (HOcTaTOYHO dPdek-
TUBHBIN) — 3T0 BUTaMUH E, 0OJMH HX YeTBIpEX cTepeon3oMepoB Tokodeposa. Buramun
E Bxogut B nukn Kpebca, a mo3TOMy HETOKCHYEH AJIsl YEJIOBEKa IPH €ro ymorpeode-
HUM B YMEPEHHBIX KonuuecTBax. Ero BbicOkas 3((EeKTHUBHOCTH 3aKIIIOYAETCS B TOM,
4TO B OJHOH MOJIeKyye BuTamuHa E ecTh 4 mpocTpaHCTBEHHO-3aTPYAHEHHBIX (EHOIb-
HBIX (PparMeHTa, T. €. AaXKe C TOUKH 3PCHHS MEXaHWIECKOH MOJENH OH AOJIKEH OBITh
Oonee ¢ dexkTrBeH, YeM HOHOII, B 4 pasa.

Kak usBectHO, «npodunaktuka 6onee 3h(eKTUBHA, YEM JIeUeHUE». A HENb3s JIH
yIoTpeOsITh OMOAHTHOKCUIAHTHI «HAMEpe» C TeM, YTOOBI MPEJOTBPATHUTh BO3MOXK-
HbIC OHKOJIOTMUYECKHe 3a00JIeBaHMA? DTO MOXKHO AelaTh (1 Oojee TOro, B alTeKax Te-
nepb NpoJaroTCss OMOAaHTHOKCHIIAHTHI), HO P (EKTUBHOCTh TAKUX JEHCTBUI OyaeT He
OUYCHb BBICOKA, T. K. TIPH MEPOPAILHOM (Uepe3 poT) MmpuemMe OMOaHTHOKCHIAHTOB OHU
MOMAA0T B XKETYAOK, I/Ie OYEeHb KHCJIas CPe/ia, U HaIllM JIEKapCTBa B 3TOW arpeccus-
HOW cpefie OyIyT pasiaraThCs, 9TO CHIKaeT 3(p(PeKTHBHOCTH WX neiicTBusa. Takue e-
KapcTBa clielyeT BBOJHUThH Yepe3 KPOBb, OJIHAKO ATO HE PEKOMEHIyeTcs JAeaTh caMo-
My.

Korga npoBozsT UCHIBITaHUSI HA KUBOTHBIX, TO 3((EKTUBHOCTH MPENapaToB MO-
J)KeT OBITh OUeHb BBHICOKOH. JKMBOTHOMY BBOJST, HApUMEp, KJIETKH aCIUTHOTO paka
Opiuxa U MOTOM TYT K€ HAaYMHAIOT JeunTh. JKMBOTHOE BbI3mopaBnuBaer. Ho xoraa
9TH K€ MpenapaThl BBOIAT YEJIOBEKY, TO UX 3((EKTUBHOCTH HE TAK BBICOKA. JTO CBS-
3aHO C T€M, 4TO, KaK MPaBHJIO, MBI y3HaeM O TOM, YTO YeJIOBEK 3a00Jiel, He B Hadaje
nporiecca 3a00JIeBaHMs, a Te-TO B CEpelMHE ero pa3BUTHA. TOraa Mbl HE BBUICYHM
YeJI0BEKa, a JULIb IPOAIMM BPEMS €ro )KU3HU.

Ha puc. 1 npexncraBnena 3aBUCHMOCTb KOJIWYECTBA PAKOBBIX KIJIETOK B OpraHU3Me
([C]) ot Bpemenu. Kpupas 1 mokasbIiBaeT yBeIUYEHUE PAKOBBIX KJIETOK Y OOJHHOTO B
TOM ciIy4ae, ecii He Obuto neueHus. KpuBas nmeer S-00pa3HbIii XapakTep, U BCe KOH-
yaeTcs JIeTaJbHbIM ncxonoM. Cienyer oOpaTuTh BHUMAaHUE Ha TO, YTO €CIIM YEJIOBEK
3a0oJeln, To BHaYaJle PaKoBbIEe KIETKH He o0pasyroTcs. MimMeercss HEKOTOPBIH TepHO
WHJIyKIIMK B 00pa30BaHUM PAKOBBIX KIIETOK.

Ha kpuBoii 2 nokasan nporecc jieueHHus. Y CTAHOBJICHO, YTO YEJIOBEK 3a00JeN U y
HEr0 B OpraHM3Me HauyMHAIOT OOpPa30BBIBATHCS PaKoBble KiIETKH. OH MPHUXOAWUT B
OOJBPHUIY M €My BKaJIbIBAIOT MPOTHBOPAKOBHIN Tpenapar (Hampumep, MOHON). Mo-
MEHT BBEICHHSI MHbEKLUH MOKa3aH CTPEIKOH. YenoBeK HaXoauTcs B OOJBHUIIE HEKO-
Topoe Bpems (Henenu). IIpu 3TOM KOJIMYECTBO PAKOBBIX KJIETOK B OPraHM3ME Y HETO
cHIKaetcs (Ho He 10 Hyis). [loToM oH maeT AoMOH uiu Ha paboTy (3TO JIUTCS MeCs-
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IBI), 32 ATO BPEMS Y HETrO OMSATh BO3PACTAET KOJMYECTBO PAKOBBIX KJIETOK U OH OISTH
BO3BpaIlaeTcs B OOJNLHUILY JUIs BBEICHHS IPOTHBOPAKOBOTO Mpemnapata. M Tak moBTo-
psieTcst MHOTO pa3. Kak BUIHO U3 pUCYHKA, TIPHU ATOM HYJIEBOW YPOBEHb KOHIIEHTPAITUN
PaKOBBIX KIIETOK IIOCIIE TPUHSATHS JIEKapcTBa BCe BpeMs pacTeT. MBI mpoisieBaeM
>KM3HB HAIlMEeHTa, HO MBI €r0 HE BHUICYMBACM.
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Puc. 1. 3aBrCHMOCTB KOJMYECTBA PAKOBHIX KIIETOK B opranusMe ([C]) oT BpeMeHH

MoskeM 1 MBI BBECTH Y€JIOBEKY MOOOJIbIIE HALIETO MPOTHBOPAKOBOTO IIperapaTa
¢ TeM, 4TOOBI TIOCJIE STUX WUHBEKINH YPOBEHb PAKOBBIX KJIETOK B OpraHu3Me ymai Obl
1o nynsa? Her, He moxem. U 310 moToMy, 4TO BCE IPOTHBOPAKOBBIE MPENapaThl UMEIOT
OIIpeIeJIEHHY0 TOKCUYHOCTb. VX MO’KHO BBOJIUTb, HO TOJIBKO B OTPaHUYEHHBIX KOJIH-
yecTBax. Eciii BBECTH MHOTO, TO YEJIOBEK YMpPET OT TOKCHKO3a. B 3TOM 1 «cobaka 3a-
pbiTay. UMeHHO mo3ToMy HyNeBoW (oH Ha puc. | y KpuBOi 2 Bce BpeMsl pacTeT ¢ Kaxk-
JIIM HOBBIM JICUEHHEM HalMeHTa B OOJIbHHULIE.

Kak yBennunth 3¢ GeKTUBHOCTD NeHCTBUS HamMX npenapatoB? s 3Toro HyxHa
paHHss AuarHocTuka. Hy>KHO 3HaTh O TOM, 4TO 4eJOBEK 3a00Jiell, B caMOM HaJase 3a-
OoseBaHus (KaK 3TO MbI 3HA€M B CJIy4ae MOJOMBITHBIX XKMBOTHBIX, KOTOPBIX MBI CAMH
U 3apakacM), a He Ha MOJIIyTH OT Hayana A0 KoHua. Ha puc. 1 mpencraBnena 3aBucH-
MOCTh KOHIEHTPAIlUK CBOOOTHBIX PaJMKaIOB B KPOBU UEIIOBEKa BO BPEMEHH TIPH 3a-
OoneBaHUsIX pakoM KpoBu (kpuBas 3). CBOOOJHEBIE paUKaIbl UMEIOTCS U B TOM CITy-
yae, KOra 4eJIOBEK 310poB (CM. KOJIMUecTBO paaukaioB npu t = 0). Oxxako npu 3a60-
JIEBaHUU KOJMYECTBO CBOOOJHBIX paguKaiioB Bo3pacTtaeT Ha mopsaku (B 10, 100 wiu
bonee pa3z). [lo-BuauMomy, B OyIyiieM HYKHO, YTOOBI B KaXK/101 OOJILHUIIE ObLI CIICK-
TPOMETP 3JIEKTPOHHOro mnapamarHutHoro pesonadca (OIIP). Ilpu BBemeHun omHOI
Karuid KpoBu B pe3oHatop DIIP Mbl MOXeM HM3MepUTh KOJIMYECTBO paaukanoB. Ecmu
OHO B HOpME, TO YeJIOBeK 3/10poB. Ho ecim 0HO BenmMKO, TO HEOOXOAMMO HAaYUHATD JIe-
YeHHe, HE TOKUIAsICh MOABICHHS PaKOBbIX KJIETOK. [lo-BuanMoMy, BCeM JIFOJIIM HYX-
HO OyZeT XOAWUTh B MOJMKIMHUKY OAMH WM JIBa pa3a B roJ AJIsl IPOBEPKH KOJIMYECTBA
CBOOOAHBIX panKaioB B KpoBH. Ha oavH aHanmm3 Hy’KHA JIMIIH OHA KaIlIsl KPOBH.

K coxanenuto, 3TOT METOZ 9yBCTBUTEJIEH TOJIBKO B TOM Ciy4ae, Koraa OyaeTr pak
KpPOBH, KOCTHOTO MO3Ta, [IEYEHH, CEJE3EHKH, T. €. KPOBHU MJIM KPOBETBOPHBIX OPIaHOB.
Ho ans muarHoctupoBaHus paka *eiylKa TaKod MeTo]l (CIeIUTh MO KOJIHMYECTBY CBO-
0OHBIX pajuKanoB) He OyneT 3peKTUBHBIM.

ToabpKO paHHSS AUATHOCTUKA TIO3BOJIUT PEILIUTH MPOOJIEMY OHKOJIOTHUECKUX 3200-
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JIEBaHMM, a TI03/IHEEe PACIIO3HAHME PaKa MO3BOJIHT JIUIIb IPOAITUTE BPEMS KU3HU MaIlH-
enta. UeM no3gHee, TEM XyxKe.

Bce, uto MBI pacckazanm, — 3TO «B uaeaney». Ha camom fene Ha myTH BHEApPEHUS
3TOTO METOJ[a B MPAKTUKY €CTh eIle sl mpensTcTBuil. HexoTopbie n3 HUX MBI 00Cy-
JTIUM HIXKE.

Opun npumep. JKuyT nBa Opara-Onusnena. OQuH U3 HUX 320077 PaKOM H yMeEp,
a BTOPOH JKMUB-3A0POB. JTO, B YACTHOCTH, IPOUCXOIUT MOTOMY, UYTO y KaXJAOTO YEII0-
BEeKa B OpraHM3ME €CTh KaKOe-TO KOJHYECTBO MPHUPOTHBIX aHTHOKCHIAHTOB, KOTOPHIE
3alUIIAI0T €ro OT OHKOJOIMYeCKHuX 3a0ojeBaHuil (puc. 2). Y OZHOTO 4YenoBeKa 3TUX
OMOaHTHOKCHIAHTOB Ooubiire (deroBek Ne 1, cm. puc. 2), a 'y apyroro (demoBek Ne 2) —
MeHbIe. Eciu 3a cuer kakoro-to ¢akropa (BUpYcoOB, OaKTEpHil MM KaHIEPOTEHHBIX
XUMHYECKUX BEIICCTB) B OPraHU3ME TOSBUTCS ONPECICHHBIH YPOBEHb «HHUIIUUPO-
BaHUs» OHKOJIOTHYECKOTr0 3a00JIeBaHus (Ha PHUC. 2 — YePHBIN CTOJIOUK), TO Y YEIIOBEKA,
Yy KOTOPOTO MPUPOAHBIX aHTHOKCHIAHTOB MHOTO, XBaTUT 3aIIUTHOTO Oapbepa, YTOObI
oTpasuTh 00Jie3Hb. [Ipr 3TOM YpOBEHb IPUPOTHBIX AHTUOKCUIAHTOB CHU3UTCS U OyJIeT
COCTaBJIATh BCJIMYUHY, PABHYIO PA3HOCTU KOJMYCCTBA IMPUPOAHBIX I/IHFI/I6I/ITOpOB,
UMEIOIINXCS IO «AHUIUUPOBAHU, U KOTNIECTBA HHTHOUTOPOB, KOTOPBIE MOMIYT Ha
00pBOYy ¢ «HHUIMUPOBaHUEM» (HA pPHC. 2 3TO MUHIMYM Ha KpuBoii 1). 3areM Kommde-
CTBO IMPUPOAHBIX aHTUOKCHIAHTOB CO BPECMCHCM BOCCTAHOBHUTCH. Kaxk BUJIHO M3 pH-
CyHKa, Y BTOPOTO YelOBeKa HEeT JOCTATOYHOTO MPHPOTHOrO Oapbepa, YTOOBI MpeaoT-
BPaTHUTh HA4aJ0 OHKOJOTHUYECKOTO 3a00IeBaHusI.

- Anticancer drugs as vitamin E

Q.

(=]

= Tocopherole
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; 'g'_ 2 1 S-organic

T compounds
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= 2 compounds
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- Nitrozomethylurea (non-radical chemical drug)

Puc. 2. 3aBucuMocTh 3a001€Ba€MOCTH OT YPOBHA NIPUPOAHBIX AHTUOKCUIAHTOB

Ecnu ynotpe06iisith OMOaHTHOKCHIAHTHI U3 alTeKd, KaK ¥ BUTaMHUHBI, TO MBI MO-
JKEM HECKOJIBKO TIOBBICUTH Oaphep aHTHPAKOBOTO COTMPOTHBIICHHS OPTaHU3Ma.

Kpome anTHOKCHIAHTOB, B 00ph0E C OHKOJOIMYECKUMH 3a00JI€BaHUSIMU TPHMeE-
HAIOTCS M IpyTHe Mpenaparhbl, MEXaHU3M JAEHCTBHA KOTOPBIX HE OCHOBAaH Ha pEakLUU
PEKOMOMHAIIMH MEXIy «IUIOXAMY» PaJIUKajJoM W OMOAaHTHOKCHJIAHTOM. TakuM Bellle-
CTBOM, B YaCTHOCTH, SBJISIETCSI HUTPO30METUIMOYEeBHHA. OHA JIETKO B3aUMOJEHCTBYET
C «IJIOXMMM» MOJIEKYJaMH M pajvKajlaMH, BETYIIUMH OHKOJIOTHYECKUE NPOLIECCHI, U
BBIBOJIUT MX W3 CTPOSA. DTUM CaMbIM HUTPO30METHIMOYEBHHA ITO3BOJISET IMOJABUTH
Pa3BUTHE PAKOBBIX OITyXOJIEH.

Crnenyer HallOMHHUTB, YTO 3TOT HpenapaT ObUT BIEPBHIE NPEAJIOKEH B KauecTBE
xuMudeckoro myrarena Mocupom AbpamoBuueMm Panmomnoprom. OH, cToUT 00 3TOM
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cKa3aTh 0c000, OBUT MEPBBEIM COBETCKUM BOWHOM (KOMaHAMPOM OaTaper), KOTOPBIHA
BCTpeTHJICS Ha DIp0e ¢ aMepUKaHCKUMH coJiiaTaMu BecHOl 1945 roga. 3a aTo amepu-
KaHIIbl yIOCTOMIIN ero Oombinoro opaeHa. ToBapunry CtannHy HE TOHpaBmiach (a-
mumsg Mocnda AGpamoBuda, 1 OH «Ha3HAYHID APYroro coipara (wim oduiepa), Ko-
TOpBIX SIKOOBI OBLT EPBBIM. AMEPHUKaHIIBI HE corflaciinch ¢ pemienneM Mocuda Buc-
CapuMOHOBHYA M TPOJOJIKAIOT CUMTATh, YTO MEPBBIM COBETCKUM BOWHOM, KOTOPOTO
BCTPETWIIM aMEepUKaHIIBI Ha Dbbe, 0611 M. A. Pammormopr.

CrapeHue opranuzma u 60pb0a ¢ HUM

CpennecraTuctrdeckas Oenas MBIIIKa )KUBET HA CBETE /IBa Toaa. Eciaum B TedeHne
3THX ABYX JIET y Hee OpaTh Ha aHaIU3 MPOOBI KPOBH HAa KOTUYECTBO CBOOOIHBIX PaIv-
KaJIOB, TO B MEPBBIN TOJ XKU3HU (PUC. 3) 3TO KOJIMYESCTBO OYJET HEBEIMKO U TIOCTOSIHHO
BO BPEMECHH, HO Ha BTOPOM T'OJy )KU3HU OHO HAUYMHACT BO3PACTATh U OBICTPO YBEIHUU-
BAeTCs JI0 JIETATLHOTO UCXO/1A.

MOHON
=
@ S 100 Mbimn
g WoHon N %
= o
g B
o o 9 KOHTpONb
= 2 3
3 =z
o 3=
=
0 ! i R e
2 roabl
0 1 2 3 4 ™A
vyenosek 75 ———> 150 net

Puc. 3. lunamuka cogepxanus ceo6on-  Puc. 4. DkcriepumeHTanpHbIe JaHHBIE IO O0pKOE co
HbIX paJInKAJIOB B KPOBH MbIIIN CTapCHUCM OpraHnu3sMma € IMNOMOIIbIO OMOaHTH-
OKCHIAHTOB

A 49TO ecnu MBI OyJieM BBOJWUTH MBIIIKE KaKOW-TO OMOAHTHOKCHIAHT (HAIpUMED,
MOHOJI) BO BPEMs BTOPO¥1 TIOJIOBUHBI €€ J)KU3HHU M BBEIEM €0 CTOJIBKO, YTOOBI KOJIMUE-
CTBO CBOOOHBIX PaJIMKalIOB B KPOBH OBUIO KaK y MOJOJBIX ocobeli (He Oouble u He
MeHbIre)? Ecii 3TO MBICIIEHHO TpPaHCIIOHHUPOBATh Ha YeIOBEKa, KOTOPHIH JKUBET B
cpelHeM 75 JieT B pa3BUTHIX CTpaHax, TO nepebie 35-40 JieT YeIOBEeKY HUYETO BBOJIUTH
HE Ha/o, a BO BTOophle 35-40 jeT Hy>KHO BBOJIUTH MpenapaT AJIsl KOHTPOJIS COAEPKaHHS
CBOOOHBIX PaJIKaJoOB B KpoBU. Ha camMoMm Jieiie HUKTO ¥ HUKOT/Ia TAKUX IKCIIEPUMEH-
TOB C YEJIOBEKOM HE TIpoeNbIBaji. Bee 3T0 HalIM TUIIOTETHYECKUE PACCYKIACHUS.

Xots, o npasje roeops, Kud AmrepByn MHroab1 UCIBITHIBAT pa3padaTbiBacMble
UM OMOaHTHOKCHJAHTHI, BBOJS UX ceOe B KpoBb. OH JI0 CHX TOp XHUB U 3A0pOB (po-
muicst B 1930 rony B ropoae Jluac, AHrims), XOTs yKe M HaXOIUTCS Ha MeHcuu (Ha
3amaje Henb3s padoTaTh OGHUIMATBLHO HA CTaBKE «JI0 CMEPTH», a TOJbKO JIHIIbL JI0
TIEHCHH, a TIOTOM HY>KHO YUTH U OCBOOOJHTH CBOKO CTaBKY 00JIee MOJIOJIBIM).

Ha puc. 4 nokasaHbl 3KCIIEpUMEHTAIbHBIE JaHHKIE TI0 OOPHOE CO CTapeHUEeM opra-
HU3Ma C MOMOIIBI0 OMOAHTHOKCHIAHTOB. Bbl BHANTE KOHTPOJIbHBIC 3KCIIEPUMEHTHI
(’KMBOTHBIX TTOSIT U KOPMSIT, HO JICKAPCTB HE NAIOT). B 3THX yCIIOBUAX, KaK M MOJIOXKE-
HO, MBIIIY JKUBYT JiBa roja. B ciyuae BBeJeHNs OMOAHTHOKCHUIAHTOB JKUBOTHBIE JKH-
BYT B JIBa pasa JoJble, T. €. 10 4 ner. HeMHOro ¢aHTa3uu: eciiv 4eloBeK KHUBET B
cpemHeM 75 JIeT, TO eMy MOXHO MPOJIUTE XKU3Hb 10 150 mer.
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Yyensle cuuTaroT, 9to yxe 30 % meTeil, KOTOpbIe pOXKIAIOTCS celyac, JOKUBYT 0
100 u 6oisee net. U 310 BCce 3a CUET JOCTIDKESHUN MEIMIIMHBI 33 TOCIEIHUE roabl [4—
10].

Hukomnait MapkoBud DMaHy371b JOJOXKUI BBIIIIEU3IIOKEHHBIE PE3yIbTaThl Ha 3ace-
nmaaun [lpesunuyma Axanemun Hayk CCCP. Ero BBICTyIUIEHHE BBI3BaJO BOCTOPT
cnymiareneir. OCOOCHHO ATO 3aWHTEPECOBANIO TEX CTAPBIX aKaJIeMHUKOB (0T 75 JeT u
BBIIIIE), KOTOPBIE HEIaBHO Pa3BEHCh CO CBOMMH CTapbIMH JKEHAMH W >KCHWIHNCh Ha
CTyJEHTKaX M acTipaHTKax.

K coxanenuro, mpuBeIEHHBIC PE3YIbTATHI OTHOCATCS K «YHCTOMY» 3KCIICPUMEHTY,
KOTZIa HET OCIIOXKHSIONMMX (haKTOpOB, TAaKWX, HANIPUMEp, KaK CTPEecC, KOTOPBIE MOTYT
MOJTHOCTHIO WCIIOPTHUTH BCIO TOJIOKUTENBHYIO KapTUHY BIUSHUS OMOAHTHOKCUIaHOB
Ha TPOJIOJDKUTEILHOCTD )KU3HU KUBOTO OPraHU3Ma.

Ctpecc — 3T0 0YeHb II0XO0

Ecnu B3STH KpBICY, TOCAAUTH €€ B KIETKY, KOPMHTH U TOUTh, HO CO3JaBaTh €il psij
HEyHoOCTB (HampuMep, TPOMKO 3BOHHTH B 3BOHOK, & 3aT€M «YAapsTb» KPBICY JJIeK-
TPUYECKUM TOKOM, M 3TO MPOJEIBIBATh KAKIYI0 MUHYTY B TEUEHHE AJIUTEIBHOTO Bpe-
MEHH), TO KpbIca OyIeT HaXOIWUThCS IOJ MOCTOSHHBIM cTpeccoM. Kpbica He moOuT
T'POMKHX 3BYKOB, a DJIEKTPUYECKUH TOK BBI3BIBaeT y Hee 0oib. Ecnu Takoil skcnepu-
MEHT IPOBOAMTH O€3 OCTaHOBKM 24 waca, HE OaBas KpbICE NaXE CIaTh, a 3aTeM
BCKPBITh €1 JKEITYAOK, TO BECh KEIyJOK OyAET MOKPHIT si3BaMH. EciH ke 3KCIIepuMeHT
BecTH 48 4acoB, TO S3Ba KEITyJKa MEPEHACT B pak KeITyIaKa.

Nmenno 3a cuer crpecca B 1990-2000 romax cpenHss MpOAOIKUTEIBHOCTD KU3HU
My>X4uH B Poccun cokpamanace 10 57 nger. CTpecc HOTHOCTbE) YHUUTOKUI MONOKHU-
TenbHBIN 3 dekT nefcTBrS ONOAHTHOKCUIAHTOB.

TakuMm oOpa3oM, cO31aHNE aHTHCTPECCOBBIX MPENapaToB SBIAETCS MEPBOOUEPEI-
HOW 3a/aveil. B kauecTBe aHTHUCTPECCOBBIX MPENAPAaTOB MPOCTOM HAPOJ YIMOTPeOIseT
BOJIKY U CHHPT, KOTOpBIE, KOHEYHO, O0JaJalOT ONpPEACICHHBIMH AHTHUCTPECCOBBIMU
CBOMCTBaMH, HO M0OOYHBIE 3D (DHEKTHI JEHCTBUS TaKHUX, C MMO3BOJICHUS CKa3aTh, aHTH-
CTPECCOBBIX NPENAPATOB Y>KACHBI (Pa3yIo’KeHHE MO3ra, MEeYEeHH, MOYEK U BCEH KHU3HU
YeJI0BEKa).

[MpuBeneM JBa MCTOPHUYECKUX MpUMepa, KOT/Ia ANKOTOJNb MPUMEHSIICS W HE TPHU-
MEHSJICA B Ka4eCTBE TAKOTO Mpernapara.

Ilepgviii npumep. Bee 3HaIOT apeBHErpedeckoro ydenoro u ¢uiocoda [lnarona.
OH, cyZas 0 UMEIOLIMMCS Y HAaC JaHHBIM, 000ajl BBIIICYKa3aHHBIA aHTHCTPECCOBBIN
npenapat. OH coOupan CBOMX Jpy3eil Ha «CHMIIO3HMYyMbD» (TOTJa TaK Ha3bIBaJHCh
BCTPEYX 3HAMEHUTBIX JIIOJIEH ¢ Cephe3HON BBIMUBKOMN), T1I€ OHHU KaK pa3 M MPeaBajich
3noynoTtpednenusm. Keratu, nens poxnenus 1lnatona npuxonuics Ha 7 HOAOps (ay-
Maetcs, uro yutaTesnb moMHUT uctoputo CCCP u 3Haet, uTo 3Ta nara HeoObruHas). U
BOT OJHAXKBI 7 HOsIOps [lmaton coOpan rpaHaro3HBIA CUMITO3UYM, TIOCBSIIICHHBINA €T0
81-my mHIO poxkzaeHus. TaMm OH IPUHSIT HEKOTOPBIH H30BITOK aHTUCTPECCOBOTO Ipena-
paTa U K CeyIoneMy yTpy yIIeN U3 KU3HH.

Bmopoii npumep. 10 uctopus npo Apuctorens (0 OTHON U3 BepcHii). ApUCTO-
Tesb cuaen Ha Oepery Dreiickoro Mopsi Ha ckajie, Kotopas HaseiBajack Ilonte Herpo
(B mepeBoze ¢ rpeueckoro — UepHoe Mope), 1 HaOMI0Ja)l CTPaHHOE SIBIICHHE: BOJA TO
npuobIBana, To yosiBana. OH MbITANCS Pa3rajarh NPUYMHY W3MEHEHHUS] YPOBHS MOPS
(sicHO, 4TO 3TO OBLI NPWIIMB U OTJIUB 3a CUET NMPUTsLKEHUs JIyHbBI) B TeUeHHE HECKOJIb-
KX Hepenb. K coxaneHuio, HUKaKuX MBICIEH 10 MOBOAY pasralku 3TOrO SBICHUS K
HeMy He puxoamio. OH Tak PacCTPOHIICS OTTOTO, YTO HE MOT OOBSICHUTH JTO SIBICHHUE
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(cTpecc!), 9TO MPBITHYI CO CKaJIBl B MOPE W YTOHYIL.

Wrak, OMOaHTHOKCUIAHTHI KpaifHe TOJIE3HBI, HO 0e3 pelieHus mpobiaeM mo co3a-
HUIO HOBBIX M BBICOKO3(D()EKTUBHBIX aHTUCTPECCOBBIX MPEMAPATOB YEIOBEYCCTBY HE
o0oiiTuCh. PajuKanmbHBIE peakiMM WIPAIOT ONPEICICHHYIO POJIb U TMpPH Pa3BUTHU
cTpecca B opranuszme. Ho ux poinb moka 10 KOHIIAa He coBceM sicHa. MHTepecHO, 4To
€CJIM KTO-TO yJIapHuT ceOsi MOJIOTKOM [0 MajbIly (KOHEYHO K€, HEYassHHO), TO B MECTE
CUHSKA W TIOKPACHEHUST HEMEJICHHO MOSIBUTCS 3HAYUTEILHOE KOJMYECTBO CBOOOTHBIX
pamukanoB. To jxe caMoe CIy4uTCs ¥ B Cllydae mopesa.

IddexT cynepmanbix 103 pagHalui U PeryJsiTOPOB pocTa

He Bce y Hac 3HAIOT, HO 3TO CTOWT 3HATh: B3pHIB Ha UepHOOBUIbCKON aTOMHOM
ANEKTPOCTAHIMH IO BIMSAHUIO paAranuy (He 1Mo JeHCTBUIO YAapHOI BOJIHBI!) paBeH Mo
3¢ dekry 500 aromHBIM OOMOam, COPOIIICHHBIM aMepHuKaHIiaMu B 1945 rony Ha SIMOH-
ckue ropoaa Xupocumy u Haracaku.

Toraa cymecTBoBaJM ONpeAEICHHBIE HOPMBI 10 ACHCTBUIO paJuallid Ha opra-
HU3M, W €CJIM MHTEHCUBHOCTh PaJHallMOHHOTO (hOHA ObLIa MEHBINE YCTAaHOBJIEHHOTO
YY9E€HBIMH YPOBHS, TO CYHTAIIOCh, YTO HHUKAKOW OMacHOCTH HeT. Ho ecnm MHTEHCHB-
HOCTB ObIJIa OOJIBINIE, TO CYMTATIOCH, YTO HAXOJUTHCS B 3TOM MECTE OIMACHO IS KU3HU.
B cooTBeTcTBHM C 3TUMU HOpMaM{ HaceJeHUE BOKPYT aTOMHOW CTaHIMH ObLIO OTCe-
neHo (puc. 5), HO Te, KTO KU JANbIIe OT SMUIEHTPA, TPOJAOIDKAIHA TaM XUTh. CunTa-
JIOCh, UTO 3TO HEOIACHO.

Chernobyl nuclear power plant
1 Chernobyl = 500 Hiroshima bombs
By radiation (no shock wave)

children who were bomn
in this zone:

no armes

no feet

chemom
no peoy

people is living

BbICOKUN cancer of blood

YPOBEHb

paanaumum sacroma of liver, etc

YPOBeHb paanauUun HUXe KpUTUYECKUX 3HaYeHUn
No AaHHbIM HAayKU Ha TO Bpems

Puc. 5. Cxema pannanunonsoro nopaxenus (mo E.b. BypraxkoBoif)

[Tpornutu rojpl, U CTANO SICHO, YTO Y JIF0JIeH, KOTOPBIC KUK BOKPYT UepHOObLIS «B
JIOITYCTUMBIX MECTax», POXKIAroTcs OOJIbHBIE JeTH. Y oaHux Obuta Oone3ns [layHa,
nIpyrue ObutH 0e3 pyK Wiu 0e3 HOT, a HEKOTOPBIE OT POXKACHUS OOJIETH PaKOM KPOBH
WJIH KOCTHOT'O MO3Ta.

HccnenoBarensckue padOThI [0 W3YUEHHUIO BIMSHUSA CyINEPMalIbIX 103 pajnalidd
Ha OpraHM3M JKMBOTHBIX M YEJIOBEKA BO3IIIaBHJIA B Halled cTpaHe yueHura H.M. Dma-
Hy1s1 ipodeccop Enena Bopucosna bypnakoBa (oHa e sSBISIETCS TTIAaBHBIM PEIAaKTO-
POM aKageMUIeCcKOTo KypHana «Pamnooumonorusy).

Teneps 3TOM MpobIEMOlt B Hamiel ctpaHe 3aHuMaroTcss He mMeHee 100 ydeHBIX B
HECKOJIbKHX HCCIIEJIOBATENbCKIX [EHTPaX. BBIACHUIOCH, YTO MaJble JO3bI PEryisiTo-
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pOB pocTa (MEeCTHLIUABI, TePOUIIIBI, AKOPUIIMABI U Ap.) 04eHb d()(HEKTHBHBI MO BO3-
JeiicTBuIO Ha opraHu3Mbl. Ha puc. 6 mokaszaHo, YTO MpH MCIOJNB30BaHUU 2 KT repOu-
UA0B (BEIIECTB, MOAABISIONINX pocT copHsAKoB) ¢upmel o [lort ne Hemyp (CILIA)
Ha TeKTap MOCEBOB MBI MOyYaeM HYXKHBIA M Xopomwid 3QdexT. SIcHo, 9To ecnm BMe-
CTO 2 KT MBI BO3bMeM | kT, TO 3¢hpext 6oprObI ¢ copHskaMu OyaeT B ABa pa3a MEHBIIIE,
a ecau Mbl Bo3bMeM 100 1, To 3 deKT cHU3UTCS 10 5 % OT HOPMBL.

Hukomy 1 HUKOIZIa HE TPUXOAUIIO B TOJIOBY M3Yy4aTh OMOJIOIMUYECKOE BO3ACHCTBUE
PEryJISITOPOB POCTa IPHU JayIbHEHIIeM pa30aBiieHHH, T. K. CUUTAIOCh, YTO HHUKAKOTO
BIMAHUS He OyzaeT. Temeppb ke BBLICHUIIOCH, YTO €CIHM pa30aBUTh 3TH repOHIUABI B
1000 pa3 (a vHOTHAA W B MIJUTHOH pa3), TO (KaK MPaBWIO, B IPUCYTCTBUU OMOAHTHOK-
CHJAHTOB) MBI TIOJIydaeM Takue xe APQPEKTH, YTO U OT HOPM, KOTOPHIE OBLIH PEKO-
MEH/TOBaHbI aMEPUKAHCKO# (hrupmMoii (cM. puc. 6).

ScHO, 4TO ecnu 3TO Tak (a ATO AEUCTBUTENBHO TaK), TO Mbl SKOHOMHM PEaKTHUBBI U
NIOJIy4aeM HYKHbBIM HaM Pe3yJbTaT U IpPU 3TOM 3a00THMCS 00 OXpaHe OKpY’KaroLien
Cpelbl OT 3arps3HEHNH XUMHUUECKUMH COSAUHEHUAMHU.

HNHCTUTYT OMOXMMHUYECKOH (PU3UKK PETYISIPHO MPOBOJHUT BCepoccUiickue KoHpe-
PEHLIUY C MIPUBJICUYCHUEM MHOCTPAHHBIX YUCHBIX IO BIMUSHHUIO CYIepMalibX 103 paana-
LU U PETYJSTOPOB POCTa Ha PacTEeHHs M KHUBOTHHIX. Bece 3T0 HamomuHaeT romeona-
TUYECKUE METOJIBI JICUCHHS MAIEHTOB CYIePMaJIbIMU JI03aMH Pa3IMYHBIX BemlecTB. K
COXAJICHHIO, ITOKa HET Pa3syMHbIX OOBSICHEHUI BIMSHHS CyHEpMalblX 103, XOTS YXKe
HUKTO HE COMHEBAeTCs B 3TOM 3(dexTe. Yike oImyOIMKOBAaHO HECKOIBKO COTEH Hayd-
HBIX paboT, I/ie 3TO MMOKAa3aHO HA CAMBIX PAa3JINYHBIX IPHUMEpPaXx.

Ha onnoit u3 Takux koHpepeHuii (1o NpurianeHuio IpeaceaaTelis OprkoMUTeTa
npocdeccopa E.b. ByprnakoBoii) mpucyTcTBOBaN KaHaICKuid ydeHbId mpodeccop Kud
Amepya Maronsa. OH, B 4aCTHOCTH, 00CYX1al MexaHu3M 3P QekTa cynepMaibix 103
¢ I'.E. 3aukoBeiM. OH ckazan: «Korjga Mbl Tak CHIIBHO pa30aBiisieM PEryisaTopbl pocTa,
TO MBI IIEPEXOAUM OT HAyKH K penuruu». [loka HUKTO HE MOXeT OOBACHUTH 3PdeKT
TaKUX MajbIX KOHLECHTPALMHA BELIECTB U pafualMoHHOro o0myyeHus. OQHaKo HET co-
MHEHHUH B TOM, YTO TaKOe€ OOBSICHEHUE YUCHBIE HANIYT.

BTOPOW NUK
AKTUBHOCTH

pasbaeneHo B
1,000 or 1,000,000

achpeKTMBHOCTL repGuLUA OB
¢pupmel Du Pont

o e e

- )
2 krira 1krira 0.1 krira Lt 0.001 or 0.000001 krira

Puc. 6. BiusiHue CBepXMajbIX 03 PEryJSITOPOB pocTa

MoskeT Tak CIIYUUTbCA (3TO MOKa HAYYHBbIC JOMBICJIBI aBTOpa CTaTBI/I), 4uTO NpUACT-
Cs «OCPLIUCaTh» 3aHOBO XUMUIKO TOKCUYHBIX BCHICCTB. Kakoe-To BCLICCTBO IIpH OIIpC-
JACJICHHBIX KOHIECHTpAaUAX HETOKCHUYHO, a4 €CJIK MBI €I0 CUJIBHO pa36aBI/IM, TO OHO MO-
JKET CTaTh TOKCHUYHBIM.
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3akiaouenue
MB&I pacCMOTpEIH JTUIIb HEKOTOPHIE ACTIEKThI MPUMEHEHUST XUMHUYECKOW KHHETUKU

(Hayku, KOTOpas M3y4daeT MEXaHW3M peaknuil) B OMOJOTHH, MEIWINHE U CEIBCKOM
X03sHCTBE. BBUT clemaH KpaTKuil HCTOPUYIECKUN 0030p, paCCMOTPEH MEXaHHM3M psiaa
3a0osieBaHUil (B YaCTHOCTH, OHKOJOTHYECKUX), MEXaHU3M CTapCHHS OPraHU3MOB U
BO3MOXKHOCTH 33JICPIKKH MPOIIecca CTapEHUs, POJIb CTPECCOB B MHU3HU YEIOBEKA U JKH-
BOTHBIX (CTpecC BIHUSET W Ha pacTeHus) U 3(PpQeKT cymepManbixX 103 PEeryasTOpOB po-
CTa pacTeHHWH W JTy4eBOTO MOPaXEHHS Ha JKMBbIe opranm3Mbl. [lokasaHo, 4To MHOTHE
BOIIPOCHI MTOKa HE PEIICHBI, HO BHJIHO HAMPABJICHHUE TOTO ITyTH, IT0 KOTOPOMY HE00XO0-
JIUMO JIBUTATHCS. Poibh CBOOOAHBIX palKajaoB B HOPME H B TTATOJIOTHH OYEHb BEJIHKA.

=
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This paper has information about application of chemical kinetics for some problems in
biology, medicine and agriculture. The article is included the information about cancer
and antitumor preparations, radiation damage (Chernobyl nuclear power plant), geron-
tology (how we can live longer), stress, effect of superfine doses (plant growth regulators —
pesticides and their efficiency), regulators of growth (pesticides) and toxicity of chemical
compounds.
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XX EnukomnonoBckue ureHus cocrosuuch 13 mapra 2015 roma B UHCcTHTYTE
cuaTeTHIecKuX noiauMmepHbIx MmatepuaioB (MCIIM) mm. H.C. Enumkomomoa PAH.
Onu ObuTH opraHu3oBaHbl OTHENeHHEM XUMHUH U HayK o Matepuanax PAH, Hayunbim
coBetoM PAH 1o BBICOKOMONEKYJIAPHBIM COEAUHEHHSIM, VHCTUTYTOM XUMHYECKOM
¢usukn um. H.H. CemenoBa PAH u UCIIM PAH. Bonee 180 yuensix u3 25 ucciemno-
BaTEJLCKUX IIEHTPOB MPHUHSUINA YYacTHE B padOTe STOH KOH(pEepEHIINH.

Bruto 3aciymano 5 miueHapHbIxX 10kIana0B. C MepBbIM TOKJIAA0M Ha KOH(QEpPSHIUH
BeicTymia mpodeccop Hpuna BacwuimbeBHa IlepmuHOBa (XUMHYECKH#l (akyibTeT
MI'Y um. M.B. JlomoHocoBa). Ee moxnan Obul TOCBSIIEH «3€I€HOMY CHHTE3Y» T'H-
OpUIHBIX MaTepPHAIOB U HAHOYACTHIl HA OCHOBE TPUPOTHBIX TOJUAIIEKTPOIUTOB — Ty-
MHUHOBBIX BeIeCTB. B cooOmenun Oblia npeacTaBieHa KOHLEHINS TPUPOAONOI00HO-
ro CMHTE3a TMOpPHIHBIX MAaTEpPHAJIOB U HAHOYACTHIl HA OCHOBE T'YMHHOBBIX BEILECTB.
['yMHHOBBIE BelecTBa MPEACTABISAIOT COOOW MPUPOAHBIE MaKpPOJIHUTaHIbl, UTPAIOIIHE
BAXHYIO POJIb B MHUIPALMM 3arps3HSIOLINX BEIIECTB M MOCTYIUIGHHHM MHTATEIbHBIX
3JIEMEHTOB B pacTeHus. lIpy 3TOM OHM MPAaKTUYECKU HE HCIIONB3YIOTCS Ui HalpaBs-
JICHHOTO CHUHTE3a MAaTEepHUaloB C 3aJaHHBIMUA CBOWCTBaMHU. ABTOp 0OCYXKJalla TaHHEIE
M0 CHHTE3y U CBOIMCTBAM THOPHIHBIX MaTEpPHAIOB M HAHOYACTHIl HA OCHOBE TYMHHO-
BBIX BEILECTB, TOKA3bIBAIOIINE NEPCIIEKTUBbI UX IPUMEHEHHS IS IPUPOAOOXPAHHBIX,
OMOMEINIIMHCKUX U arpapHbIX TEXHOJIOTHH.

BricTymienne K.X.H., B.H.c. MuHbI BaHOBHBI KynukoBo#t (xuMuueckuii Gaxyib-
tet MI'Y um. M.B. JlomoHOCOBa) Kacanock mpoOieM XUMHUIeCKOH MOAH(HUKAIINN T10-
BEPXHOCTH JECTOHALIMOHHOTO HaHOajMa3a B KAUeCTBE IIYTH CO3/IaHHs HOBBIX (QYyHKIIH-
OHAJIPHBIX MaTepuaynoB. Eio mpencTaBieHbl pe3ysbTaTbl HCCIEAOBAaHUMN, KOTOpHIE
HarpaBJIeHbl Ha pa3pabOTKy MaTepualloB Ha OCHOBE (GocaToB Kanbllus, MpeJIHa3Ha-
YEHHBIX JUI HOBBIX MEIULMHCKHX TEXHOJIOTHH BOCCTaHOBJIEHHSI KOCTHBIX TKaHEH.
B cooOmiennn ObITM  paccMOTpeHbI (QyHAaMeHTalbHbIE MPOOJIeMbl (OPMUPOBAHUS
CTPYKTYPHI U CBOMCTB KEPaMHUKHU HA OCHOBE QOC(HaTOB KaIbIHS IPU (PU3HOIOTUIECKUX
TeMIIepaTypax C KUCHOJIb30BaHHEM NPHHLMIA PEAKLIMOHHOTO TBEPAEHHS B BSDKYIIUX
cucrteMax (KOCTHbIE LIEMEHTBI), CO31aHHsI MOPUCTHIX KalbLHUi-pochaTHBIX KepaMHuye-
CKHX MAaTPHUKCOB I TKAHEBOW WH)KEHEPHH, XapaKTEPU3YIOMINXCS KOHTPOIHPYEMOit
CKOPOCTBIO OMOJIeTpaaliy B OpraHu3Me YeJIOBEKa M BEICOKOW OMOCOBMECTUMOCTEIO.

* [1o mamepuanam XX Enuxononosckux umenuil.

Tennaouti E¢ppemosuu 3aukos (0.x.H., npo.), pykosooumenb omoena OuoI0suecKko u
XUMUYECKOU (U3UKU NOTUMEPOS.

Anopeu Anexceesuu [Tumepsun (0.x.H., npoqh.), 3aeedyowuii kaghedpoii « Xumuueckas mex-
HONO2USL hepepabomKu Hepmu u 2aza.

JIuous Anexcanoposna 3umuna (K.X.H.), HAYYHBIL COMPYOHUK.
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[Ipexkypcopsl TeTOHAITMOHHBIX HAHOATIMAa30B Kak 3 ¢eKTHBHBIC MOIUGMDUKATOPHI
CTPYKTYPBI U CBOMCTB MOJNMMEPHBIX KOMIIO3UIMOHHBIX MaTEePUaIoB, 3aa4i, METOAO-
JIOTHS ¥ TIEPCIEKTUBBI 3TON TEMAaTHKHU OOCYXIAJIUCh B AOKIane K.¢.-M.H., cT.H.c. Tu-
xoHa Cepreesnua Kypkuna (MCIIM um. H.C. EauxononoBa PAH). beumn paccmotpe-
HBl Pa3UYHbIC BAPUAHTH MOJU(PHUKAINHA MHOTOKOMIIOHEHTHBIX MOJUMEPHBIX KOMIIO-
3UIMOHHBIX MaTepHalioB OJHMM U3 Hambojee MEePCHEeKTHBHBIX MOBEPXHOCTHO-
AKTHBHBIX YIJIEPOJHBIX HAMOIHUTENIEH — JETOHAMOHHONM HAaHOAJIMa3HOM IIMXTOM.
OCHOBHBIM NPEIMETOM OOCYKAEHUS CTAJIO BIMSHHUE JAHHOI'O THUIA YIIEPOIHOTO MO-
JuQHKaTopa Kak Ha CTPYKTYpPY U MOP(OJIOTHIO OTAEIBHBIX KOMIIOHEHTOB MOJUMEp-
HBIX KOMIIO3MLIMOHHBIX CHCTEM, TaK M HAa KOMIUIEKC SKCIUIyaTal[MOHHBIX XapaKTepH-
CTHK MaTE€pHajOB HA UX OCHOBE B KOHTEKCTE aKTYyaJlbHBIX 3a7ad COBPEMEHHOI'O MaTe-
pHUaIoBeACHUS.

H.¢.-m.H. Cepreit Bnagumuposuy Jlronun (MHCTHTYT BBICOKOMOJNEKYIISIPHBIX CO-
eqnaennit (MBC) PAH, Cankr-IlerepOypr) BEICTYIHII C TOKJIA0OM Ha TeMy «ATOMH-
CTHYECKOE KOMITBIOTEPHOE MOJETUPOBAHNE TEPMOIUIACTOB M HAHOKOMIIO3UTOB Ha UX
ocHoBe». OH TPEACTAaBWII MOCIEIHUE PE3YJbTaThl KOMIIBIOTEPHOTO MOJEIUPOBAHUS
TEPMOIIJIACTUYHBIX MOJMMEPOB U HAHOKOMIIO3UTOB Ha MX OCHOBE, KOTOPBIE OBLIM IO-
Jy4eHBI C IIOMOIIBI0 Hanbosee COBPEMEHHBIX METOIO0B, OCHOBAHHBIX Ha HCIOJIb30Ba-
HUM MOJIeTIe aTOMHCTHYECKOTO pa3pelieHus. B nokiane ObuM moka3aHbl BO3MOXKHO-
CTH HCIIOJIb3YEMBIX ITOJIXOAO0B Uil MPOTHO3UPOBAHUS CTPYKTYPHBIX, TEPMUUYECKUX U
MEXAaHMYECKHX CBOWCTB HOBBIX IOJIMMEPHBIX MAaTEpPHAaOB, OOJIAAIOUINX BBICOKUM
MOTEHIIMAIOM [TPOMBIIIIIIEHHOTO PUMEHEHHS.

[Mocnennee coobmeHne Ha TeMy «BiusHUE CTPYKTYphl U MOpP(OJIOTHH HAaHOYA-
CTHLl Ha CBOWCTBA IOJHMMEPHBIX HAHOKOMIIO3UTOB. ODKCIEPHUMEHT M IEPCIEKTUBBI
npuMeHeHus» Obuto caenano A.¢.-m.H. Brnagumupom EsrenseBuuem HOmunemv (MBC
PAH, Cankr-IletepOypr). M Obutn mpencTaBieHbl pe3yabTaThl UCCICIOBAHUS BIIHSI-
HUSI CTPYKTYpPHI (YIIIepoIHbIe, CHIINKATHBIE WIH OHope3opOupyembie) U MOP(HOIOTHI
(rutactuHbl, TPyOKH WM cepbl) HAHOYACTHIl HAa CBOMCTBAa (MEXaHWYECKHUE, IIEKTPHU-
Yyeckue, OapbepHble, TEPMUUECKHE) HAHOKOMIIO3UTOB Ha OCHOBE CHHTETHYECKUX HIIH
NPUPOAHBIX MOJMMEPOB. JlOKIaJuuK ONpEAeNi MePCIeKTUBHBIE 00JacTH MpHUMEHe-
HUS 3TUX HAaHOKOMIIO3MTOB, IOJy4aeMbIX B BHE BOJOKOH, IUICHOK, OJIOUHBIX 0Opas-
[[OB WJIM MaTPHI] BOJOKHUCTHIX KOMITO3HIIMOHHBIX MaTEPHAIIOB, YIIIETIIIACTHKOB.

Pabora koH(epeHny nokaszaia, 4ro ujaeu akagemuka Hukonas CepreeBuua Enu-
KOJIOTIOBA HAaxXoIfT CBOE JaJIbHEHIee pa3BUTHE B TPyNaxX YUEHHUKOB M COTPYAHHUKOB
€ro MHCTHUTYTA, & TAKXKE B TPYAaxX APYTHX YUEHBIX OJIMKHEr0 U JaJbHEr0 3apyO0eKbs.

Crnenyromme, XXIV EnukononoBckue ureHus coctosrcs B Mmapte 2016 rona.
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