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BJIMAHUE XKEJE3OCOAEPXKXAIINUX BEJIKOB HA 3JIOKAYECTBEHHBIE
HOBOOBPA3OBAHMUSI U3 SIIUTEJIUAJIBHOM TKAHHU
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Cubupckuit DedepanvHulii yHUgepcUmen

[Io 4ymcmy cmeprenbHBIX HCX0A0B Pak 3aHMMaeT BTOpoe MECTO MOcie
CepIEYHOCOCYIUCThIX 3a0oseBanuid. OJHAKO CTpax Yy HaceleHHs Mepel] Yrpo3ou 3a00JieTh
paKoM BbILIE, YEM KaKUM-JIMOO JpyruM 3a0ojieBaHHMEM. DTO CBS3aHO KakK C JIeHCTBUTEIbHBIM
MOBBIIIEHNEM YacTOTHI 3JI0KaYECTBEHHEIX 3a0oieBanuii 3a mociennue 50-100 net, Tak u ¢
onpeAeNeHHOW He HWH(OPMUPOBAHHOCTHIO HACENEHUS O BO3MOXKHOCTH COBPEMEHHBIMHU
Je4eOHBIMU CPEICTBAMHU MPOTUBOCTOSITh HEOTBPATUMOMY CMEPTEIBHOMY MCXOAY, 0COOEHHO B
ciIy4ae To3aHero oopaiieHus 601pHOTO K Bpauy [1].

B mHacrosimee Bpemsi CyIIECTBYIOT TakKHU€ CIIOCOOBI JICUCHMS, KaK XHPYpPrus,
XUMHOTEpAIvs, TOPMOHAILHOE JICUEHUE, BaKI[MHALIMS U Jpyrue MeToabl. TeM He MeHee, pak
yAa€Tcsl BBUICUUTh HA PAaHHUX CTAIUsAX — IPU YCIEUIHONW U CBOEBPEMEHHOI JUarHOCTHKE, B
WHOM CiTy4ae jeueHue Oecrones3Ho [2].

W3 BbIIECKa3aHHOTO CIENYET, YTO HEOOXOAMMO YCOBEPIIEHCTBOBAHUE METOAUK
JICUEHUSI M U3YYECHUS OHKOJIOTHYECKHX 3a00JIeBaHMIA.

CoBpeMeHHbIE JIeKapcTBa OT paka 4Yallle BCEro yOMBaIOT HE TOJIBKO BUPYC, HO U
JKUBbIE KJIETKH, YTO JeJIaeT OpraHu3M emie Oojiee HEeyCTONYHMBBIM. 3HAYUT, HEOOXOIUMO
UCIIOJIb30BaTh TE€ JIEMEHThI, KOTOpBIE IOJE3HBI, TO €CTh YKPEIUISIOT OpPraHu3M — IpHU
3IOPOBOM COCTOSIHUU, U CTUMYIHUPYET MPOrPECCUBHBIA POCT JKMBBIX KJIETOK OpraHu3Ma,
CHOCOOCTBYET YAaCTUYHOMY IMOBBIIICHHWIO HMMYHHTETa — TpU JAHHOM 3a00JICBaHUU.
[TprmMepoM TOMY MOTYT CIIY>KUTh Kelle30CoAeprKallie OenKu.

Jx. bepaom B 1902 rogy ObLIO MPEASIOKEHO JIEUUTh PaK IMYTEM BHYTPUBEHHOTO
BBoza (epMeHTOB. B HacTosiiiee BpeMs TUIoTe3a O JICUSHUH paka OellkaMU HCIIONb3YyeTCs
Y4E€HBIMU Bcero mupa [3].

XKenezo sBusieTcst BAXKHEHIIINM MUKPOJIEMEHTOM, IPUHUMAET YYaCTUE B IbIXaHUH,
KPOBETBOPEHUH, MUMMYHOOMOJIOTUYECKUX M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHUIX,
BXOIUT B coctaB Oonee 100 pepmenToB. Tak ke siBIsSETCS HE3aMEHMMOI COCTaBHOM 4acThbiO
reMorIo0nHa ¥ MUOTJIOOMHA, ITUTOXPOMOB (0K0JI0 30 BUIOB) | JIp.

SIBneHUs TUMEpKalblieMUd M H30BITKA JIPYTUX HEOPTaHHMYECKHX COEIUHEHUN
TOBOPUT O TOM, YTO 3JIOKQUE€CTBEHHbIE OOpa30BaHUs OYEHb YACTO CBSI3aHbI C Je(QULIUTOM
xene3a;  PakoBoil  aHemmed — (3JI0Ka4yeCTBEHHBIM  MaJIoKpoBueM);  I'emopparueii
(KpOBOTEUEHHEM); HAJIMYUEM IMOBBIIIEHHOTO COAEPKAHUSI HEOPraHMYECKHX COEAMHEHUH,
KOTOpBIE C JIETKOCTbIO MOTYT OBITh BBITECHEHBI, a BIIOCIIEACTBUU BBIBEICHBI U3 OpraHu3Ma
xene3zom [4],[5].

elb:  BBIABUTH BO3MOXKHOCTH BIMSHHUS — JKEJIE30COIEpKaIlUX OENKOB Ha
3JI0Ka4€CTBEHHBbIE HOBOOOPA30BaHUsl U3 SIUTENNATbHON TKAHH.

3aJ1a4M MCClIeIOBAHUS:

e 3yunuth 3510Kau€CTBEHHBIE HOBOOOPA30BaHUS U3 AMUTEIUAIBHON TKaHH,
e (OO0O0CHOBATH HEBUPYCHOE MPOUCXOKICHHUE 3JI0KaYE€CTBEHHBIX 00pPa30BaHUI;
e Teopernuecku MonoOpaTh HECKOJIBKO BapUaHTOB IKeJe30COAepKalluX OENKOB,

CIIOCOOHBIX BJIMSTH HA U3MEHEHHE KOHCUCTEHLIUHU 3JI0KaYe€CTBEHHOTO 00pa30BaHuUs

U3 DIUTENNATHHON TKaHHU.

Kapuunoma (ap.-rped. Kapkivog — «kpad», opo oT SyK®Uo — «OTYyXOJIbY),
paK — BHJI 3JI0KQUYECTBEHHOI OIyXOJM, pa3BUBAIOLICHCS M3 KIETOK SMUTETHAIBHON TKaHU




Pa3IUYHBIX OPTaHOB (KOXKH, CIM3UCTON 000I0YKH, U MHOTHX BHYTPEHHUX OPTaHOB).

Maxkpockonu4eckoe CTpOeHHUE OIyXoJieil omnyaeTcst OONbIINM pa3HOOOpa3ueM, HO
uMeroTcst oomue 4epThl. COCTOST M3 MApEeHXUMBI M CTPOMBI, COOTHOIIEHUS KOTOPHIX MOTYT
CWJIBHO BapbupoBaTh. B ofgHuX mpeoOnagaeT mapeHxuma, B JIPYIHUX — CTPOMa, B TPETbUX —
paBHOMepHOe pacnpexaeneHue. [lapenxumy o00pa3ylOT KIETKH, KOTOPbIE XapaKTEpPH3YIOT
JaHHBIA BUJ ONYyXOJIHM, UMH ompenensercs ee Mopdonorudeckas crnenuduka. Crpoma
OImyXoiHu 00pa3oBaHa COCAMHUTEIIBHOW TKaHBIO OpraHa, B KOTOPOM OHa pa3Buiachk. OHa
COJIEPKUT COCYJIbl U HEPBHBIEC BOJIOKHA [6].
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Pucynok 1. KapruHoma ( B MEKPOCKOTIMYECKOM YBEIHUCHHHN).
OnyxoneBble KIETKH KaplMHOMBI OTJIMYAIOTCS OT HOPMAaJbHBIX BEICOKMM OTHOLIEHHEM 00beMa sjpa (TEMHbIE
06macTi) K 00beMy BCel KIETKHU (CBETIBIE).

OO01elt XxapakTepUCTUKOM 3JI0KAYECTBEHHBIX OIYXOJEH SBISETCA UX BBIPAKCHHBIN
TKaHEBOM amunuszm (yTpara KJIETKaMU CHOCOOHOCTH K JU(@epeHIMPOBKE C HapylIEHUEM
CTPYKTYpPbI TKaHU, U3 KOTOPOU MPOMCXOIMUT OIYXO0JIb), arPECCUBHBINA POCT C TIOPAKEHUEM KaK
CaMoro Oprasa, Tak M Jpyrux OJu3jexallux OpraHoB, CKJIOHHOCTb K METacTa3upOBaHUIO, TO
€CTh K paclpOCTPAHEHHUIO KJIETOK OITyXOJIM C TOKOM JIMM(BI I KPOBH 110 BCEMY OpPTraHU3MY
¢ 00pa30BaHHMEM HOBBIX OYaroB OIYXOJEBOI'O pOCTa BO MHOIMX OpraHax, YJaJE€HHBIX OT
IIEPBUYHOTO OYara.

37I0Ka4YeCTBEHHBIE OIYXOJIM [JAIOT METacTas3bl - PELUIUBUPYIOT, OKa3bIBAlOT HE
TOJILKO MECTHOE, HO U 00lIliee BIUSHUE Ha OpraHu3M. MeTracTa3upoBaHue MPOSBISETCS B TOM,
YTO OIYXOJIEBbIE KJIETKH MOMNAaJa0T B KPOBEHOCHBbIE U JIMM(pATUYECKHE COCYIbl, 00pa3yroT
OITYXOJIEBbIE AMOOJIBI, YHOCATCA TOKOM KPOBH U JTUM(bI OT OCHOBHOTO Y3J1a, 331€PKUBAOTCS
B KalWJUIApax OpPraHoOB MJIM B JIMM(pATUYECKUX y3[aX M TaM Pa3MHOXKAIOTCS. Tak BO3HUKAIOT
MeTacTa3bl, WIM BTOPHYHBbIE (JIOUEPHHE) OIYXOJEBbIE Y3/bl, B JIUM(PATUYECKUX Y3Jax,
[IEYECHHU, JIETKUX, TOJIOBHOM MO3T€ U IPYI'MX OpraHax.

B Hauane nBagnaroro Beka y4eHbIE HadaJld 3aMedarb 3HAYUTEIBHO CXOJCTBO MEXIY
KineTkamMu Tpodobraacta u paka. UM pakoBas TkaHb M TpodoOmact KpaiiHe OBICTPO
npoiupepupyroT, AaKTHUBHO MHIPHUPYIOT U 0OO0JIaaloT CIHOCOOHOCThIO K  HMHBA3HU.

OcHOBHOE paznuyue MEeXIy pakoM U Tpo¢oOiaacToM B TOM, 4TO pocT Tpodobdiacta
€CTECTBCHHBIM aBTOHOMHBIN ITPOLIECC, OTPAaHUYEHHBIN BHYTPEHHEH cpefon MaTku. B penxux
CIIy4asiX, OJHAKO, TPo(oOIaCT MOXKET BBIXOAUTH U3 3TUX ECTECTBEHHBIX I'DAHUI] M JaBaTh
XOPUOKAPIIMHOMY - BBICOKO3JIOKQYECTBEHHYIO (POPMY paka, KOTOPbIi MOXKET ObITh CMEpTelieH,
HE CMOTpsA Ha JedeHHe XMMHOoTepanueil. B OonbIIMHCTBE CilydaeB, pakomoJoOHBIM pocT
TpodobaacTa peryarupyeTcs KackaJJoM roOpMOHAIIbHBIX U IMTOKUHOBBIX CUTHAJIOB [3].

CXOICTBO pakoBBIX KJIETOK M Tpo(oOIacTOB 3acTaBisE€T 3aJyMaTbCs HaJ CIOXKHOMN
CTPYKTYpOH PakoBO# KJIETKH, B OTJIMYNE OT BUPYCHOM, NMEIOLIEN IPUMUTUBHYIO CTPYKTYDY.



Onyxonb — XaoTW4yHasg cMech TpooOmacToB U KiIEToK. TpodobracT nMeeT TOHKOE
HOKPBITHE U3 MPOTENHA (y KOTOPOro HaOIIOAeTCsl HEraTUBHBIN IEKTPOCTAaTUYECKUM 3apsn).
benble KIIETKH TakKe MMEKOT OTPULATENBHBIA IEKTPOCTATUYECKUM 3aps], YTO TOBOPUT O
HEBO3MOYKHOCTU OOpBOBI JIEHKOIIMTOB CO 3JI0Ka4€CTBEHHBIMU 00pa3oBaHusIMU. OAHAKO, MU
11000M BHPYCHOM 3a00JI€BAHUU B OPTaHM3ME UEJIOBEKA HAYMHAIOT aKTHBHO BBIPAOATHIBATHCS
nerkouuTel. OHM e MIHOBEHHO HaunHaT 00pb0y ¢ MHOPOJHBIMU TenaMu (BUpycamu). Eciu
K€ HE MPOUCXOAWUT 3HAYUTEIHHOU BBIPAOOTKH OENBIX KIETOK - TO paboTa BCEX CHCTEM H
OpPTHOB OpraHU3Ma IO KOHTPOJIEM, UM 00JI€3HUb UMEET HE BUPYCHYIO IIPUPOY.

OnHoi M3 OTIMYUTENBHBIX 0COOCHHOCTEH OMOXMMHH OIYXOJIEBBIX KJIETOK SIBIISETCS
Oosee HU3Kas, 4YeEM B HOPMAJIbHOW TKaHU, aKTUBHOCTb OKMCIMTENbHBIX (hepMmeHTOB (Illamor
B.C., 1965; Greenstein, 1951, u ap.). OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIA MOTCHIMAT B
ONyXOJIM CHUXEH. BecbMa MHTEpecHBl JaHHbIE O CYIIECTBOBAHMU pa3IMYUil B cUCTEME
UTOXpOMOKcuaaxa — wnuroxpom C omyxoinu M HopMmaibHOM TkaHu. IlpeacraBinenue o
HalMEHBIIEM COJAEPKaHUM B OIYXOJM LUTOXpOMa W O HaAMOOJBIIEM PpACXOXKIEHHUH B
COJIEpKAaHUM OT/AEIbHBIX KOMIIOHEHTOB CHCTEMBI LUTOXpOMOKcuaaza — 1muroxpom C
nononHeHo uccnenoBanusimu FO.M. Pamnana (1967), nokasaBiiero, 4To onyxoJieBble KJIETKH
MEHE€ HHTEHCHUBHO IMOTPEONSAIOT KHUCJIOPOA, YEeM HOopMaybHble TKaHU. llomydenst
yOenuTenpHble JOKa3aTesbCcTBA TOrO, YTO OIyXOJeBas KIETKAa COACPXHUT IOJHBbIM Habop
¢depmentoB mnmkiaa Kpebca u cOanaHCHpOBAaHHYIO CHUCTEMY IME€pEeHOCa AIEKTPOHOB,
CIOCOOHYIO 00ECIIeUNTh BBICOKYIO HHTCHCHBHOCTDH OKHCIIUTENBHBIX MPOIEeccoB [7].
COOTBETCTBEHHO, [UIsl MOBBINEHUS  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIOIO IOTEHIIMAIA
BO3MOXKEH BBOJI B OPTaHU3M TaKuX OEJIKOB, Kak:

l'emoenobun — CnoXKHBIN KeJle30CcoIepKaliuil OeJI0K KPOBOCOIEPKALUX JKUBOTHBIX,
BBINOJIHAET POJIb HEPEHOCUMKA KUCIOPO/Ia OT JIETKUX K KJIETKaM, IPHYEM CTEIIeHb OKUCICHHS
MOHA JKejle3a HE U3MEHSETCS IpPU COEAMHEHHWH BCEro KOMIUIEKCA C KHCIOPOJOM.
OO0pa3oBaBlieecss COEIUHEHUE - OKCUTeMOINIOOWH, HENMPOUYHO: IMPU IOBBIILICHHOM JaBlICHUH
KHCIIOposa (B allbBEOJIaX JIETKMX) OHO 00pa3yercs, a Tam, TZie JaBJICHHE KUCIopoaa HUxKe (B
JbIIIAIIEH KIIETKe), pacragaercs, 0CBOOOKAas KUCIOPOI.
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Monekyna reMornoouHa

Pucynox 2. I'emorno6uH.

Kpome Toro, reMorinoOuH 3puTpoOIMTOB (M B MEHbILEH CTEeNeH! OeJIKH MIa3Mbl KPOBH)
CIOCOOEH CBSI3bIBaTh OOJIBIIIOE KOJTMYECTBO KaTHOHOB BOJIOposia. TakuM 00pa3oM, BBITOIHSIET
(YHKIIMIO OCHOBHO-KUCIOTHOTO Oydepa. DToT Oydep BoccTaHABIMBAET KUCIOTHO-OCHOBHOE



paBHOBECHE B KPOBH TKAHEBHIX KAMWJUIAPOB MPHU TOBBIIICHUH KOHIICHTPAIIMH BOJOPOIHBIX
1HoHOB (yMeHbIeHuu pH).

HeHTI/II[HBIe nenn FeMOFJIO6I/IHa coacpiKar NCITUAHBIC I'PYIIIIbI, CHOCOGHBIC CBS3bIBATHh
3HAYUTEIBHOE KOJMYECTBO KATHOHOB BOJOpoaa. KarmoHbl Bomopoma o00pasyloTcs B
pe3ynbTare TpaHCcIopTa JIByOKHCH yriaepona [8].

B kanmnnapax o 4 B kanunnapax
NETKNX — TKaHen
OkcureHauma remornobuHa ymeHbw aeT BoccTaHoeneHne remornobuHa
CPOACTBO MMMAA30NbHbIX TPyNN NoOBblIWAET CPORCTEO MMM A30NBHbBIX MPYNN
K KaTMoHam Bopopoaa K KaTHMOHaMm Bogopoaa

PI/ICYHOK 3. CBs3bpIBaHHUE KAaTHOHOB BOAOpOAa Kap6OKCI/IJ'IBHBIMI/I IpynmnamMmu reMorIo0uHa.

L{umoxpomer 3TO MayleHbKHE TIOOYIspHBIE Oenku (B MEPBOM NPHOIMKEHUH HX
CTPYKTYpa MOXET OBITh MPE/ICTAaBICHA B BUJIE LIapa WM BBITSHYTOTO SJUIMIICOUAA), KOTOPBIE
COIEpP)KaT KOBAJIGHTHO CBSI3aHHBIA TE€M, pACIIOJIOKEHHBI BO BHYTPEHHEM KapMaHe,
00pa30BaHHOM aMHHOKHCJIOTHBIMU OCTaTKaMu. L{HTOXpOMBI MPUCYTCTBYIOT BO BCEX KIIETKaxX
OpraHu3MoOB (B KJIETKAaX J3YKapuOT OHM JIOKAIM30BaHBl B MHUTOXOHAPHAIBHBIX MEMOpaHax).
LluTOXpOMBI ~ KaTaJM3UPYIOT  OKUCIHUTEIbHO-BOCCTAHOBHUTENbHBIE  peakuuu.  Pabora

HUTOXPOMOB ITOCTPOCHA HAa USMCHCHUAX CTCIICHHU OKHCJICHHA KCIIC3a. HepeXOI[LI OoT F€3+ K

Fe2+ u or Fe2™ K Fe3* cosmarorT BO3MOXHOCTH nepedpachiBaTh 3JEKTPOH OT OJHOTO
[IATOXpOMA K JIPYroMy. DTO TO3BOJSET IUTOXPOMAaM y4acTBOBAaTh B JIBIXaHUH, OOpaTUMO
OKHCIISACHh M BoccTaHaBnmuBasch (J1.Keinun, 1925).

Pucynok 4 - Lutoxpom P450.

Deppumun — BOJOPACTBOPUMBIN O€JIOK; BBHINOIHSIET (eppoKcHIa3Hyi0 PyHKIUIO, T.€.
CHoco0eH MEePEeHOCUTD HEKTPOH (M0 HE M3BECTHOMY IIOKa MEXaHHM3MY) C BOCCTAHOBJIEHHOTO



xenesa Fe2t wa KHCJIOPOA, 00pasysi OKUCIEHHOE JKEIe30 Fe3t, [Toctynnenne xeneza u3
KJIETOK CIIM3UCTON OOOJIOYKM KHIIEYHHKAa B KPOBb COIPOBOXKIAETCSI OKUCICHUEM >Kele3a

(depMeHTOM CBIBOPOTKH KpOBH (peppokcunazoii. B kpoBu F63+TpaHCH0pTI/IpyeT 0enok

CBIBOPOTKM KpoBU TpaHcheppuH. B  Tkanax Fel2+ UCIIONb3yeTCA JUId  CUHTE3a
JKelle30coIepKalIX OeNIKOB WK ACTIOHUpYeTCs B Oenke GpeppuTuHe.

24 atoms selected

Pucynok 5 — ¢deppurun.

ITo nponenanHoOl paboTe MOXKHO CIENaTh CICAYIOINE BHIBOIBL:

e Pak He sBisieTCs BHPYCHBIM 3a0oneBanueM. lIpsMoe OTHOIIEHWE BHUpyca Ha XOJ
00J1€3HU OIIPOBEPTHYTO.

e JKenezoconmepkamye O€IKM YCHIMBAIOT pabOTy MMYHHOH CHCTEMBI OpraHM3Ma BO
BpeMsi 00JI€3HH, NMPETATCTBYIOT POCTY 3I0Ka4eCTBEHHBIX KIICTOK;

e Jloka3zaHa BO3MOXKHOCTb HCIIOJIB30BAaHHS JKEIIE30COAEPIKAIINX OCJIKOB MPU JICUCHUH
37I0KaueCTBEHHBIX 00Pa30BaHMIA;

° BBOI[ BOCCTAaHOBHTECIIbHBIX (bepMeHTOB IIO3BOJIIET IIOBBICUTH  OKHUCIHUTCIIBHO-
BOCCTaHOBUTEJIbHBIN NOTEHIIMAI ONYXOJIH, YTO MPHUBEIET K €€ pa3pyLICHHUIO;

e [IpoBoxms AeHaTypanuio CTPYKTYPhI PaKOBBIX OEJIKOB, JKeJIe30COAepIKale OeIKu
YaCTUYHO BOCCTAHABJIMBAIOT JKUBBIE KJIETKH, YCKOPSAIOT MpoLecc 00pa3oBaHUs HOBBIX
— 3/I0pOBBIX KJIETOK.
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