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(puzndeckux (PakTopos, HBJI&IIOIHI/I
KaHnieporeHaMu IpuHATO Ha3bIBaTh (PU3NICCKUE, XUMUYECKHUE,
BUPYCHBIE (DAKTOPBI, CIIOCOOHBIE BBI3BATh UJIN YCKOPSTH
pa3BUTHE HOBOOOPA30BaHUM, TOUHEE ar€HThI, KOTOPBIE B CHITY
CBOMX (DU3UYECKHX, XUMHUYECKUX WJIM OMOJIOTHYECKUX CBOMCTB
MOT'YT BBI3BaTh HEOOPATUMBbIE U3MECHEHMS WU MOBPEKICHUS B
TEHETUUYECKOM amrapare, OCyeCTBISOIIEM
rOMEOCTAaTUYECKUM (HaJl COCTOSHUEM BHYTPEHHEN CPEJIbI

KJ'IGTKI/I) KOHTPOJIb HaJ COMATHYCCKHMMMH KIICTKAMMU.
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C 3TOro MOMeHTa CTa/10 U3BECTHO, YTO
ABNAIOTCA KaHUEepOreHHbIMY areHTamMmu. MexaHusm AencTBus
3TOro areHTa B TO BpemMA 0OBbACHA/IM XPOHUYECKUM
HecneumpuieCKMm pasgparkeHmem TKaHen, cornacHo P. Bupxosy.
B pe3yabTate BO34eMCTBUA CMO/Ibl HA KOXKY HacTyna/im HeKpobuos
M HEKPO3 TKaHWU, 4/IMTE/IbHOE BOCMNa/ieHne, Ha NoYBe KOTOPOro
Nponcxo4u/ia NoOBTOPHAaA U3BpaLL,eHHAA pereHepauums,
nepexoAuBLLAA B NpeaonyxoaeByro npoandepauuto. Cregyet
NOAYEPKHYTb, YTO U B TO BpEMA MHOIMe SKCNepuMeHTa/ibHble
HabA0A4EHUA He YKAaAbIBAa/IUCh B 3TY KOHLenuuto. Tak,
CMa3blBaHWE KOXU MblLLEN KaHLEepOreHHOW CMO/10M MPUBOAU/IO K
BO3HUKHOBEHUIO OMNyX0/1eM He TO/IbKO Ha MeCTe CMa3blBaHWUA, HO U

B HEKOTOPbIX OTA4d/IEHHbIX OPraHax — MO/104HbIX, Cd/IbHbIX
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CakcoHuu U SAXUMOBCKHUX PYTHUKOB B
JTaJibHEMIIeM OblJIa MOKa3aHa BO3MOKHOCTH Pa3BUTHS
po(PECCHOHAIBHOIO PaKa U BCICACTBUE BO3ACUCTBUS APYTUX
ITPOMBIIIJICHHBIX BPEAHOCTEH, B YACTHOCTH XUMHUYECKHX
BEIIECTB U (PU3NYECKUX ar€HTOB.

B Hacrosimee Bpemst n3pectHO Oosiee 100 XuMHU4eCKUX
COCAMHEHU, CIOCOOHBIX BbI3BaTh OMYXOJIH Y )KUBOTHBIX. ECTh
OCHOBAHHS AyMaTh, YTO aHAJIOTUYHOE JACHCTBHUE MOT'YT OKa3bIBaTh
3TH COCIWHEHUS M Ha OPraHU3M 4YeJIOBeKa. BOIBITMHCTBO U3 3THX
BEIIIECTB HE UMEET MEXK]TY COOOM XMMUYECKOTO CPOJICTBA, OHU
OTHOCATCS K OPTaHUYECKUM U HEOPTraHUYECKUM COCTUHCHUSM.
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MLMK/INYECK
aAnMeTunAb6eH3aTpaleH, 3,4- OeH3NUpEH, 20- M 2);

XMMMUYECKME KPacUTe U, LUMPOKO MPUMEHAEMbIE B MPOMBILL/IEHHOCTH (2-
HapTUA-aMUH, 2-  aMUHOPAOOPEH, 4-aMUHOAUPENVH,
aMMHOA30KpacnUTe n, 4-aMUHOCTUIbOEH, 4-AUMETUNAMUHOA300eH30/,
6eH3uAMH, OpTOAMMHOA30TO/YON);

HUTPO30COeAMHEHUA — aMbaTUYECKME LUK/IUYeCKUe COeagMHEeHUA,
0bfA3aTe/IbHO UMeroLMe B CBOEW CTPYKTYpe aMUHOrpynny
(AUMETU/IHUTPO3aAMUH, AUSTUAHUTPO3AMUH, N-MeTU/A-N-HUTPO-N-
HUTPO30ryaHWUAMH, HUTPO3OMETU/IMOYEBUHA U AP.);

reTepouMK/IMYecKme apoMaTuieckme yriesoaopossi (1,2,5,6-
AnbeH3aKkpuAaKH, 1,2,5,6- U 3,3,5,6-4nbeH30Kap6a3on u ap.);

npoune (4eTbIpeXX/IOPUCTbIN YI/1epO4, STUOHUH, YpeTaH, TMoaLeTamua,
3MOKCMAbI, MeTa//bl, N1aCTMACChl, HUKE/b, MblLLUbAK, acbecT, coegAnHeHUA

Xpoma, 6epuanui).
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MCXOXKICHUS SIBIISTFOTCS

KaMEHHOYTOJIbHBIN JeT0Th (U3 OyphIX, OUT 3HBIX
yIJIel U aHTpaluTa), Ta3bl OT HEPErOHKU KAMEHHOIO YIJIs,
MacJa (rmapauHOBOE, aHTPALCHOBOE, HEPTIHOE, KPEO-
30TOBOE, CIIAHIIEBOE, HE(DTIHBIC CMa304HEIE,
M30IIPOIIUIOBOE), ApOMATUUECKUE aMUHBI M aMUJIbI,
napa@uHel, €K, TOPYNYHBIN a3, UIPUT, OCH30II,
a(pIIaTOKCHUHBI U APYTUE IPOAYKThI KU3HEACATSIbHOCTH
pacTeHUH U IrpuOOB (IIMKAa3uH, capo, aKaJIOUIbl,
KPECTOBHUHKA M JIp.).
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MUHOM, 4acCTO B
MUY 3TOTO KaHIIeporeHa codakaM MpUBOJIUAT K Pa3BUTHUIO paka MOYEBOTo my3bipsi. OqHako,
ecnu 2-HaTUIIaMUH BBOJSAT HEOCPEACTBEHHO B MOJOCTh 3TOr0 OpraHa, pak MO4eBOro
y3bIpsl HE pPa3BUBAETCA. BBISICHUIOCH, YTO 2-HAQTUIAMUH META00IM3UPYET B IIEYEHU C
oOpa3zoBaHueM 2-aMUHO- 1 -HadToJNa, KOTOPBIN B BUAE COCAMHEHUS C NIIOKYPOHOBOM KUCJIOTON
BBIBOAUTCA C MOYOI. B MOYEBOM My3bIpe MO/ BIUSIHUEM MIIFOKYPOHUA3bI 3TO COSAMHEHNE
pacuierisiercs, u 2-aMmuHo- 1 -HadTosn BeicBOOOXKIaeTcs. [locaeqHuit u ABIsIETCS UCTUHHBIM,
WJIM KOHEYHBIM, KaHIIEPOT€HOM, a 2-Ha(TUIaMUH — JIMIIIb IPOKaHIIeporeHoM. M3yuenue
MEXaHU3MOB JIEHCTBUS OOJIBIIIMHCTBA XUMUYECKUX KaHIIEPOT€HOB MOKa3aj10, YTO OHU MOYTH
BCE SIBJISIFOTCS TOJIBKO MPOKAHIIEPOT€HAMH, a aKTUBU3UPYIOTCS TOJIBKO B OpraHu3Me, Mocie
YEero BO3HUKAIOT METa0OIUTHI C OJJaCTOreHHOM (00pa3oBaHuE KJIETOK, KOTOPBIC Tat0T HA4aJIo
PAKOBBIM KJIETKaM) aKTUBHOCTBIO.

C4ynTaeTCA, YTO HUTPO3aMMAAM, IAKTOHAM, rasasdupam 44
NpoAB/eHNA 6/1aCTOMOreHHOro AencTBuA He TpebyeTcA
npegBapuTe/IbHOro NpeobpasoBaHmsA B YC10BUAX OPraHM3mMa,
MO3TOMY MX PACCMATPMBAIOT Kak NMpAMble KaHLLepOreHbl.
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A TKHITMPYIOITHE MPOAYKTHl META00IM3Ma HUTPO ¢

HEKOTOPBIX apOMaTUYECKUX aMHHOB 1N VIVO Yallle BCEro B3anMOACHCTBYIOT C aTOMOM
a30Ta ryanrHa B cepbMoM nojioxkenuu (crpoenue JJHK). Araka sroro aroma a3ora B
KOJIMYE€CTBEHHOM OTHOILICHUM SIBJISCTCS IJIABHOM M 4aCTO pacCMaTpUBAETCS Kak Mepa
PEAKIMOHHOM CTOCOOHOCTHU KaHIieporeHa. OgHaKo CIeayeT OTMETUTh, YTO aTOMBI
yIjIepo/ia ¥ KUCJI0po/ia TyaHruHa, Haxoasamuecs B 1-M, 3-M 1 7-M IOJIOKEHUAX, U
IIUTO3WHA B 3-M IOJ0KEHUHM MOTYT OBITh TaKK€ MECTaMH IIPHUCOCAUHECHHUS KaHIIEPOreHOB.
[Toka elie HE U3BECTHO, AaTAKYEMOCTh KaKOTO aTOMa UMEET KPUTHUYECKOE 3HAYCHUE TS
MIPOSBJICHUS KAHLIEPOTE€HHOTO JICHCTBUSA. Elle HE BBIICHEHO MECTO MPUCOCANHEHUS K
MOJIEKYJIaM HYKJIEMHOBBIX KHUCJIOT a(PJIOTOKCHHA, YETHIPEXXJIOPUCTOIO yIiiepoaa 1
HEKOTOPBIX AJIKAJIOWJIOB.

Crtporas u30uparenbHOCTh B3aUMOJICHUCTBHUS OTAeIbHBIX KaHIieporeHoB ¢ JIHK niu PHK
HE YCTAHOBIIEHA, XOTS IPOMU3BOIHBIE A30KPACUTEINIEN, [IUKA3ZUH, aMUHOAKPUIUHBI
CBsI3bIBAIOTCS TTpenmytecTBeHHO ¢ JIHK, Torma kak HEKOTOpbIE€ Npyrue KaHIEPOTrEHbI
(3TMOHUH, TUA30METaH U Jip.) HTeHCUuBHee cBs3biBatoTCa ¢ PHK. BriaBurarorcs
npeanoioxkenus, uto cesazpiBanue ¢ JIHK, a e ¢ PHK unu 6enkom nuMmeer cyliecTBeHHOE
3HAUCHUE JJI51 IPOSIBJIICHUS HHULIMUPYIOLIEH CITIOCOOHOCTH KaHIIEPOT€HOB.
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HOPMAaJbHBIX KJIETOK IO AEUCTBUEM KAHIIEPOT€HOB PO T MOAU(U!
TEHETUYECKOTO MaTepraiia, T.€. HyKJICHHOBBIX KACIOT. [10 BTOpoM Teopuu B Iipoiiecce
XUMHUYECKOTO KaHIIEpOreHEe3a U3MEHEHHUSIM TTOJIBEPTratoOTCs INIaBHBIM 00pa30oM O€JIKH, 4TO
BinsieT Ha TpaHckpunuuio JIHK, T.e. Ha reHHy10 3KCnpeccuro.

B nocnennee BpeMst oco00e BHUMaHHE YACISIETCA UCCIIeI0BaHUIO mpolieccoB penapanuu JHK
— YCTPAHEHMIO BBI3BAHHBIX KaHIIEpOreHaMu HapyueHu B crpykrype JJHK. Yke B nepBbie
4achl MOCJIE BBEICHUS KAHLIEPOTEHBI BBI3BIBAKOT Pa3pbIBbI OTAEIbHBIX crimpanen JJHK. B
pesynbrare penapannu JJHK nmpouncxonsar snumuHanns v 3aMEHA U3MEHEHHBIX HYKIICOTHI0B
(ctpykrypHasa enuHuna moisiekyibl [JHK) myTtem pecunTesa ynaneHHbIX YYaCTKOB U
IIPUCOEANHEHNS] BHOBb CUHTE3UPOBAHHBIX HYKJICOTHAHBIX nTocienoBarenpHocTen K JIHK.
Boccranosnenne JIHK obecnieunBaeTcs ciioXHBIM (DEPMEHTHBIM anlapaToM, BKIIOYAIOIINM
9HJI0- U PK30HYKJII€a3bl, enouHyto pocdarazy u JJHK-nomumepazy. Penapamnus JIHK, ecnu
OHA MOJIHOLIEHHA, MOYKET B 3HAYUTEJILHON CTENEHU JIMMUTUPOBATH KAHLIEPOTEHES.
HenocrarouHocTs U He3aBepieHHOCTh penapainuu JJHK MoryT nosieus 3a coboit
SIUTE€HOMHBIE U3MEHEHUS, HAPYLLIEHUE MAaTPUYHBIX CBOMCTB 3TOI0 MOJIUHYKICOTHU/A,
KOJINYECTBEHHO U Ka4e€CTBEHHO U3MeHUTh cuHTe3 PHK, 4yTO MOXKET ObITh OJTHOM W3 TPUYUH

MaJIMTHU3AI WU KJIIETOK U POCTa OMYXOJIH.
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3JI0KAYE€CTBEHHBIX KJIETOK MPOXOAUT 3HAYUTEIBHBIN TIEPUO/T
BPEMEHU, KOTOPBIA COIIPOBOXKIAACTCS CIOKHBIMU
CTPYKTYPHO-XHUMHYECKHUMH NIEPECTPOUKAMHU B KIIETKAX U
CMEHOM HECKOJIbKMX KJIETOUYHBIX MOKOJIeHUU. HecMoTps Ha
BAKHYIO POJIb HAYAJIbHBIX HHUIIUUPYIOMIAX N3MECHECHUH
HYKJICMHOBBIX KHUCJIOT U OCJIKOB MO ACHCTBUEM
KaHIIEPOT€HOB, HEOOXOIMMO 3HATh, YTO UX HEJOCTATOYHO
IUTS pa3BUATHSA onyxosier. OHKOT€HE3 TECHO CBS3AH C
MMMYHHOMW CUCTEMOM OPraHM3Ma, €ro rOpMOHaJIbLHBIM
rOMEOCTa30M U MHOTHUMH JPYTUMH (DAKTOPAMH.
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HOI[TBep}KI[eHHBIe 3apyOeKHBIMU UCCIIEH0BATEIIS :
KaHIEPOTE€HHBIX BEIIECTB B OCH30JIbHBIX IKCTPAKTAX U3 TKAHEH YMepIHI/IX oT
paka. B HacTos1iee BpemMs ydeHHE 00 IHJIOTCHHBIX 0JIaCTOMOTEHHBIX
BEIIIECTBAX 00OTraTHJIOCh HOBBIM COJICPYKAHUEM B CBSI3U C YCTAHOBIICHUEM UX
KOHKPETHOW XUMUYECKON MpUpOJIbl. JlokazaHbl 0J1aCTOMOT€HHBIE CBOMCTBA
HJIOTEHHO 00Pa3yIOIINXCS BEIIECTB — META00JUTOB TpUunTodhaHa u
TUPO3WHA.

Hay4uHblil MUp BOJTHYET BO3MOKHOCTD MEpe/Iadu YEPE3 IMIIAIICHTY
0J1aCTOMOT€HHBIX BO3JICCTBUI U JJaKe CAMUX KaHIIEPOTCHHBIX BEIIECTB. DTO
SIBJICHUE MOJIYYWJIO Ha3BaHUE TPAHCIUIALIEHTAPHOTO OJIACTOMOTEHE3A.
M3yueHue TpaHCIUIAllEHTAPHOTO 0J1aCTOMOTI€HE3a BBISIBUJIO PSIJ] €r0
3aKOHOMEPHOCTEU. YCTaHOBJIEHA CTAAUOCICIIU(PUIHOCTD peaKIIMU YMOpPHUOHA
Ha JIEWCTBHME XUMUYECKUX KAHIIEPOTEHOB, MOSBIIAIONIASICS B BOBMOXHOCTH
MHIyLIUPOBATH OITYXOJIEBBII POCT, BO3/ICMCTBYS Ha 3apOJIbIII B ONPE/ICICHHbIC
nepuobl SMOpuorenes3a. Mzydyenue peHomMeHa TpaHCIIaleHTapHOTO
OJacTOMOreHe3a UMEET OOJIbIIIOE 3HAYECHUE B CBSI3U C pa3pabOTKOM
npoUIIAKTUYECKUX MEP JIJIs MPEIOTBPAILICHUS OHKOJIOTUYECKUX 3a001€BaHU N
y OyIyIIHX MOKOJICHUHU.
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YK30T'CHHBIX KAaHIICPOTCHOB 1 Y

pEeIOTBpAIlICHUE 00pa30BaHUs SHAOTNEHHBIX KaHIEPOTreHHBIX
BEIICCTB B OpranusMe. JloCcTHKeHHs B 3TOM 00J1aCTH OHKOJIOTUH
JIENJIM B OCHOBY HOBOT'O HAIIPABJICHUS, ITOJYUYHUBIIIETO HA3BAHUE
OMOXMMHUYECKON MTPOPUIIAKTUKN ONMyX0JIe. AKTUBHOE BO3JICHCTBUE
Ha METa00JIM3M KAHIIEPOTEHOB C LIEIbI0 YCTPAHEHUS WU
OCJ1a0JICHUS JEUCTBHUS OJ1aCTOMOTEHHBIX BEIIECTB B CAMOM
OpraHU3M€E Ha3bIBAIOT AHTUKAHIIEPOIr€HE30M. AHTHUKAHILICPOTCHHBIM
3((HEKTOM 00JIaJal0T AHTHOKCUJIAHTHI, CEPYCOACPKAHUE
COCIMHEHUS (IIUCTEeUH, NNIYTATUOH), COJINA cejieHa. ACKOpOMHOBAs
KMCJIOTA IIPEIOTBPAIAET IHIOTCHHBINM CUHTE3 BBICOKOAKTHBHBIX
KaHIIEPOT€HOB — HUTPO3aMHUHOB M3 HUTPUTOB (I10]] BIUSHHUEM
COJITHOM KHCJIOTBI KETYIOYHOTO COKa), CIYKaINX MUIEBBIMU
N00aBKaMM B HEKOTOPBIX KOHCEPBUPOBAHHBIX MPOAYKTAX.
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PUHHAMABIIMX

TpyOOK. B nanpHelieM OblJIO YCTaHOBJICHO, YTO HaCJIE/ICTBEHHbIE
M3MEHEHHUS MOT'YT ObITh BbI3BaHbI TAK)KEC BCEMH APYTMMH BUIAMHU
MIPOHUKAIOIIEH paaralnu. M3my4ueHus BhI3bIBAIOT B KIIETKAX
MOHU3AIMIO, B PE3YJILTATE KOTOPOUW OJHUA aTOMBI TEPSIOT AJEKTPOHBI, a
ApYyTHE MPUCOCAUHSIOT UX, 00pa3yIOTCsl OTPUIIATEIILHO U
MOJOKUTEIBLHO 3aps’)KeHHbIE MOHBI. Eciy momoOHbIN npo1ece
BHYTPUMOJICKYIAPHOU NEPECTPOUKH BO3ZHUKAET B XPOMOCOMAX, MOTYT
MIPOU30MTH T€HHBIC MYTAIlMU U CTPYKTYPHBIE XPOMOCOMHBIE
nepectpoiiku. KpoMe Toro, B pe3yibrare 001y4eHUss 00pa3yroTCs
CBOOOJIHBIE PAJIUKAJIBI B PE3YJIBTATE PAANOIN3a HAXOISIICHCS B
TKaHSX BOJIbI, KOTOpPBIE 00J1a/1al0T BHICOKOM PEaKIIMOHHOM
CIIOCOOHOCTBIO B OTHOIIIEHUH MHOTHUX MaKpOMOJICKYJISIPHBIX
coenuHeHui, rpexae Bcero JIHK n PHK. Onnako okoHYaTeIbHBIN
MEXaHN3M OJIACTOMOI€HHOI'0 ACHUCTBUS paguallii HEIOCTATOYHO
H3y4eH. B HMKEeU3JI0;)KEHHOM MaTepualie 0CTaHOBUMCS TTOMOJPOOHEE
Ha OHKOJIOTMYECKHUX 3a00J1€BaHUAX, BEI3BAHHBIX MPO(ECCUOHATBHBIMU
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podecCHOHAIBHBIX OMyXOJICH XapaKTep
ocoOeHHOCTAMU. Tak, mpodeccroHaIbLHBIN paK KOXKH JIOKAIN3yeTCs Yallle
BCEI0 HA HE 3aKPBITHIX OJIEKION yU4aCTKaX KOXKU. HacTo mopakaeTcs Koxka
MOIIIOHKH, 3TO CBS3aHO C €€ CTPOSHHEM — HaJIMYUEeM TTTyOOKHUX CKJIaJ0K U
3amaJicHUN MEXIy HUMH, B KOTOPBIX OTKJIAIBIBAIOTCS KaHI[CPOTSHHBIC
BelecTBa. BunHoe Mecto cpeau mpodeCCUOHANBHBIX BUIOB Paka 3aHUMAET
pakK JIETKUX, Pa3BUBAIOIIUNCS IIPH XPOHUUYECKOM BIBIXaHUU PAa3IAYHBIX
MbLUIEW, TA30B U NapoB. [Ipr HEKOTOPHIX THEBMOKOHMO3aX OITYXOJIb YaIlle
BCEro BO3HUKAET Ha y4acTKax HauOOJIbIIIEro pa3BUTHS CKIepo3a. OcoOyro
JTOKAJIM3AIIUIO OITYXOJIM OTMEUAOT IPH pake OT HUKEIA. MHOTHEe U3 3THX
OIyXOJIEH MPOUCXOAT, IOMUMO JIETKUX, U3 HOCOBBIX XOJI0B, peIlIeTYaTON
koctr. KaHneporennnie BemecTBa (OCH3UANH ), BRIICIISIOMINCCS U3
OpraHu3Ma 4epe3 OpraHbl MOUYEBBIICIICHNS, BEI3BIBAIOT PaK MOUYEBOTO

ITy3bIps.
sdp.net.ua



HEOOBbIYaliHO OBICTPOE PA3BUTHE OMYXOJIU
BO3JICKCTBUA BPEIHOIO BemecTBa. [1ouTu BO BCEX Ciydasx
BO3HMKHOBEHMIO ITPOPECCHOHAILHOIO paKa NPeaIeCTBYIOT
IIPEIPAKOBBIE U3MEHEHUS B BUE ITAITMILJIOM, JICHKOILIIAKUU
CIIM3HUCTHIX 000104€K. | HICTOIOTrNYECKH B ATHX CIy4Yasx OTMEYalOT
METAIUIA3UI0 ¥ aTUITMYECKOE pa3pacTaHue SMuUTeNus. iMeroTcs
JAHHBIC MYJIBTULIEHTPUYHOIO BOZHUKHOBEHUS ITPOPECCHOHAIBHOTO
paka, HalpuMep B JIETKUX IPHU acOeCTo3e.

Cyme(:TByeT MHCHHEC, UTO HpO(l)eCCHOHaHBHBIfI paK pCAKO JacT
MeTacTasbl. B n3BectHoM MCPC 5TO OTHOCHUTCA K PaKy KOXH N
MOYCBOI'O ITY3bIPs, HO PaK JICTKHUX YaCTO COIIPOBOKIACTCA
MCTacTa3aMM B Pa3JIMYHBIC OPIraHbI.
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Onyxo/u, BO3HMKaloLWMe OT HenocC o
KOHTAKTa € TéM W/ UHbIM BeLLL,eCTBOM:

| .ONyX0/11 KOKM, Bbi3blBaeMble HENOCpeACTBEHHbIM BO34eMCTBMEM Ha Hee
MUHEpa/IbHbIX Mace/, HeobpaboTaHHOro napadurHa, KPeo30Ta, aHTPaLEHa,
YNbTPaPUO/ETOBbIX MU PEHFEHOBbIX /Iy4el, paAMOaKTUBHbIX BELLLECTB;

2.0MyXO0/I1 /IEFKUX, BO3HUKAIOLLIME OT BAbIXaHUA PAgMOaKTUBHbBIX CyDCTaHLMN,
MblK acbecTa, coegUHEHUI XPOMa, HUKeAA (HUKe/Ib-KapbOoHMAA), MbILIbAKA,
CMOA, UNpUTa U A4p.;

3.0MyX0/11 HOCOBbIX X0A4,0B, peLleT4aToOn KOCTU, BO3HMKAOLLME OT BO34ENCTBUA
PaAMOAKTUBHbBIX BELLECTB, HUKE/Ib-KapOOHUAa;

4.paKk BEPXHUX OTAE/10B NULL,EBAPUTE/IBHOIMO TPAKTA, Bbl3bIBAEMbI MbILLIbAKOM,
HEKOTOPbIMU MHAYCTPUA/IbHBIMW KaHL,epOreHHbIMW BeLLLeCTBAMMU,
AENCTBYOWMMM BO/bLLIEN YAaCTbO HEMOCPEACTBEHHO HA C/IM3UCTble 060/104KHM
MPY UX CONMPUKOCHOBEHMM C NMOCAEAHUMMU.
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b COCIMHCHUN MBHIIBSKA;
2. OIIYyXOJIM MOYENOJIOBOW CUCTEMbI, BOSHUKAIO CUCTBUS
HEKOTOPBIX apOMAaTHYE€CKUX AMHUHOB IIPH UX BBIJCICHUHN C MOYOMU.

OnyxoJiv, BO3HUKAIOIINUE IIPU OTIIOKEHUN

KaHIICPOI'CHHBIX BCIICCTB B TKAHAX.

1. pak KoM, 00yCJIOBJICHHBIN OTJIIOKEHHEM B €€ TKaHIX COCAUHCHUM
MBIIIbSKA;

2. CaPKOMBI KOCT@fI, BbI3bIBACMBIC OTJIOJKCHHUCM B HUX PAAHNOAKTHUBHBIX
BCIICCTB.
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CaKIUU (JICMKEMUHN) T€
BO3HMKAIOIIKME OT BO3ICHCTBUS PEHTICHOBCKUX JIYUEH,
PaJMOAKTUBHBIX BEIIECTB, OCH30J1a U XUMHUYECKHU
POJICTBEHHBIX EMY BEILIECTB.

Pak Mo4eBOro my3bIps, I€Y€HHU, TOJCTOrO KUIIICYHHUKA,
BBI3bIBAEMbIIl HEKOTOPHIMM T'€IbMHUHTAMU, )KUBYILLIMMH B
3THUX opraHax (TpemMaroja Shistosomum haematobium,
Schistosomum japonicum), IPOHUKAKOIIMMH B OpPraHu3M
IpU 3eMJIEICIBYCCKUX padoTax.
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