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0 IAPCTBAX,
KOTOPBIE MBI BH/THM
H HE BHJHM

(BuecTo BBeNCHES)

Kax ato HE cTpaHHO, TaKOe CKA30YIHO® NOHATHE, KAK
«IApCTBO», NPW/KHEAOCE B HayKe. EcTs mapcTBO pacTendmii,
1apcTBO MHMBOTHWX ¥ HEBHAWMOe HAPCTBO BHPYCOB, O KO-
tropoM Gymer pacckasaHo B 3Toit Kmmre, IlepsHe pBa map-
CTBA OTHOCHTENHHO MHPHO COCYIIECTBYIOT HADPYr ¢ XPYTOM,
TpeThe — HeBAJUMOE, arpecCHBHO® H KopapHoe. Ero mpep-
CTaBHTeNH He JNIOGAT KATH B MHpe HH APYTr ¢ APYIOM, HH C
OKpYXalomuEMA. B cymIHOCTH, BEDYCH KHBYT, IOK& CPajKaloT-
cA, H mormbaloT ot GeameitcTBEA. HecMoTpa Ha ManeHbxm
pasmep, 0JarojjapA KOTOpOMY OHH HPOHHKAlOT HOBCIOLY, BH-
PYCH 09eHp HpPHXOTAHBH K mume. OHH KABYT «BsafiMEI» 3a
CYeT KIETOK KHMBOTHHIX, pacTeHHH H pRaske Gakrtepmii. Omm
HOpPHHOCAT B OCHOBHOM BpeJl H 0Y6Hb PeAKO HOJNb3Y, HpHIEM,
ecld TaK MOKHO BHIDASHTHLA, IOJBL3Y Zepes Bped.

«B HeKoTOpoM HmapcTBe, B HEKOTOPOM TOCYAApPCTBE...» —
TAK HAYAHAIOTCA MHOIHE CKA3KH. A fajaplle HAeT caMoe WH-
TepecHOe — peajJbHOE HepeliieraeTca ¢ BoameGHHM. Iepom
CKa30K — fo0OpH MOJNOAUK ® XpacHH HAEBHOE — IONaJal0T
B CJIOKHBHEe CHATYaIUH®, BCTPEJATCHA ¢ JUKOBAHHEIME KHBOT-
HHIMH, HO B KOHI® KOHIOB BCe 3aKaHYMBAETCH, KaK IPABHIO,
X0pomwo.

HraK, HaC OKpYKalOT ABA BHAWUMEIX H OJHO HEBHAHMOE
mapereo. O mepBHIX JBYX — HAPCTBAX KEBOTHHIX H pacTe-
HU# — JI07E 3HAIOT AABHO; TPEThe, NAPCTBO BHPYCOB, OTKPH-
TO CPaBHHTENAHHO HELJAaBHO.

CKopo BHpPYCOJIOTHA OTIPA3JHYyeT CBOX NEpPBHIA BeKOBOX
106uneit. Maoro sro mam Mamo? Ilo cpaBHeHHI0 ¢ MHOrOBe-
KOBO# HcTopmelt MaTeMaTHKE mam acrpoHoMmEm 100 mer —
3TO AeTcKmil BospacT. Ilo cpaBHeHWI0 ¢ TeHHOH HHKeHepHeR
100 ner — noBONBEHO MHOTO. A Ha CaMOM fjelie ¥ HAYK HET BO3-
pacTa, a eCTh Ip03aHYecKoe «COCTOSHHe Ha AAHHEIH OTPe3oK
ppemen®s. [lepedpasapys usBectnoe H3pesenne Ppencuca Ba-
KOHA, MO)XHO CKa3aTh, UT0 HAyKH, HOR00HO JIONAM, WMMEIOT
cBo HOcTh. Ho maykm mEKorga me OmBaror crapuimm. Ceii-
9ac BAPYCOJNOTHA HAXOAHTCA B mepHofe 3pedoctd. [ercrBo,
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OTPOYeCTBO H IOHOCTH HamIel HAYKA NPOAOKAIHACH CPaBEA-
TeJLHO HOHOJIIr0, IpAGIN3ATENbHO HONBEKa. Bece 3TH ronnl oma
HCIpaBHO YYHJIACh y CBoeil crapmieif cecrpH — MHKpo6HOIO-
rEd. 1o OhuIo He caydaiimo. Mexnmy Bapycamdm m GakTepHA-
MHA, N0 Kpaiimeii Mepe GoJIeBHETBODHLIMH, ecTh 9epPTH CXOA-
CTBa: H Te H ApPYTHe Hapa3WTH, OHH BHI3KBAOT 3a0oneBapHs,
KOTOpHle HA3HBAITCA HHEPEeKNHOHEHME (3apasHeME). I Te
H apyrEe HeBmamMbl. Ho, moskamyi, Ha TOM CXO[ACTBO KOH-
qaerca. Ilpm Gosee HeralsHOM pAacCMOTPeHHH OKAa3LIBAaeTCA,
9T0 CpaBEMBATHL GaKTepHM M BHPYCH — 3T0 IpHMEpPHO TO e,
49T0 CPABHHBATH JIbBA W MYpaBBA. IlpaBna, H B 9TOM Ciaydae
MO’KHO TOBOPHTH O CYIIeCTBOBAHHM HEKOTOPOrO CXOACTBR —
o0a pgBAraloTcA, €RAT, AHIIAT, Pa3MHOXKAITCA. XOTA JeB H
MypaBeil — He pPOBHA, HO, KaK OKA3ajJoCh, MeXQIy JILBOM H
MypaBheM GnmzoctH ropasmo Goabme, wem Mexmy Gakrepmeit
H BHDPYCOM.

MuBoranit Mup o6mmpern m Mmorommk, Haxoe paszmoo6-
pasue dopm! OT croma O MypaBBf, OT MOpPCKOTO JAEBa RO
PHOKE B akBapEyMe, OT opJia A0 Myxd. Jllomu magenmnam sxa-
BOTHHIX CBOHMH 4eJIOBETeCKHEMH KaveCTBAMH, H OT 3TOr0 OHH
CTAN| HaM eme GamiRe.

IapcTBo pacremmit He MeHee MHOroo6pasHO, XOTA H He
TAK MHEAUBAAYaJanHO. JlepeBb M TpaBH, MXH H BOXODOCIH,
IBETH M ATONH — CO BCOM ITHM MLl 3HAKOMHEMCA ¢ paHHEro
JeTCTBa, YIAMCA OTIMYATH IOJNEesHEIe OT BpeRHnX. B Goramm-
9eCKHEX caffaX coOpaHH pacTeHHR PA3NHMYHKIX CTPAH, H MOKHO
CPABHHETH HX JAPYT C ApPYroM. PacTeHHA mpoYHO OPUBASAHH K
seMmJe, OHH He MOTYyT 6eraTb HIH JIeTaTh, KaK JKHBOTHEHIE.
EcTh y HEX ® eme MHOKECTBO CBOHX CHeqHPHAIECKAX OTIH-
quiA,

C napcTBoM BHPYCOB felio o6cTOHT ropasmo ciaoxuee, Omm
CIMIIKOM MaJH, YTo6K mx BHAeTs. Ecam monmTaThed co-
6paTh KOIIEKOAIO U3 BCeX M3BECTHRIX BAPYCOB, TO 0Ha CBOGOX-
HO ODoMecTHiaach GH B KOpo6GouKe pasMepoM ¢ MaKOBoe aep-
HHIIKO.

Bapycs — 3To cJI0Bo Bce Tallle M 9ame BecTpedaercsa B of-
me#l W B cHeqEaJBHOM JIATEpaType, TaK KAaK OHH CTAlH
00beKTOM H3YYEHHA MHOrAX HAYK.

Ina wmenmka pBEpycn — HamGojee dHacThie BO3OYyAATENH
nadeKnEoHHNX Gole3Hedl: TPHONA, KOPH, OCOBI, TPOOHIECKHX
MAXOPANOK.

Jna maronora BUpPYCH — BTHOJOTHYECKHe AaTeHTH (OpH-
YHHA) paKa H Xe#Ko3oB, Hambolee YaCTHX W ONACHHIX Ia-
TONXOTAIECKAX IPOLEeCCOB.
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Jiisn BeTepEHHADHOr0 paGOTHAKA BUPYCH — BAHOBHEKH
snA300THA (MaccoBmX saGonmeBammil) AmMypa, OTHIbEHR TyMSI,
nadeKIAOHHOH aHeMHEM M JDPYrEX GonesHeil, moparKamwmmx
cebCKOXO03AACTBEHHLIX JKABOTHHIX.

Jlna arpoHOMa BHPYCH — B030ymuTearm NATHHCTOH MOJNO-
caTOCTE NIIEHANH, Ta6avYHOH MO3aMKH, ReJTOH KapPIEKOBO-
cru Kaprofens ® pgpyrax GodesHeRt CelbCKOX03AHCTBEHHHIX
pac-rennii.

Jlas nBeroBosa BHPYCH — (PAKTOpHI, BHILIBAIOIIME NOAB-
JleHHe H3YMHTEILHLIX PacIBETOK TIONLIAHOB,

Jlna MegANAECKOr0 MAKpOOHONIOra BAPYCH — AreHTH, BHI-
sEIBAIOINHME MOABJIEHHe TOKCHIECKAX (AMOBHTHIX) pa3HOBAJ-
gocTell HAPTepHAHEIX HaA ApyrEx Gaxrepmi, mam arrops,
cnoco0cTByIOIAEe pasBUTAI0 0aKTepmil, yCTOMIABHIX K AHTH-
GiroTHKAM.

Jlna OpoMLIMNIEHHOr0 MHKPOOHOJIOra BHPYCH — BpefAHTE-
i GaKTepH#H, IPOAYNEHTOB aHTHOMOTHKOB H (epMOHTOB.

Jna mapasdToiiora BHpycHl — Hambomee JacThie ® HAmbo-
nee omacHHE MAPA3HTH BCEro KHBOrO MHpa: oT Oakrepmir Ao
[[BeTKOBOTO PACTeHAsA, oT HHPY3OPHH [0 IeJIOBEKA.

Jlna reHeTAKa BAPYCH — HEPeHOCTAKH TeHETHYECKOM HH-
dopManum.

Jl#As napBEEECTA BHPYCH — BajKHBe (AKTOPH IBOMIOLHAA
OpraERYeCcKOTo MHpa,

Jlng sKomora BEpychH — (haKTOpH, ywacTsyromue B ¢op-
MAPOBAHHH CONPSIKEHHSIX CHCTeM OpraHWYEecKOro MHpa.

J{as 6uonora BEpycH — HanGonee npocThe GOpMsI JKH3HN,
o6nafgaroiae BCEMA OCHOBHBIMA €€ NpPOSBICHHAAMH.

Jna ¢mrnocoda BApyCH — ApIalimas HWLTIOCTPANdA AHA-
JMeRTAKA IPHPONH, NpoGHBIE KaMeHb AAA MAAPOBKA TAKHEX
moHATHH, KAK KHBOe M HOKHBOE, aCTh W Heldoe, PopMa =
(bynxnnﬂ...

Tpu r1aBEHX 06cToATEALCTBA 00YCHOBHIR pasBETHE COBDE-
MeHHOH BADYCOJIOTHH, clenaB ee cBoeoOpasmoii TouKo# (HIR
moYKOH) pocTa MeTHKO-GHONOrmYecKHX HayK.

Bo-nepBHX, BAPYCH — BO30YTATENH Ba)kHEHmHEX 60163-
Helt 4deJNOBeKa, CeIBCKOXO3AHCTBEHHHIX 3>KMBOTHEIX ® pac-
rTeguii, ¥ 3HaUeHHE HX Bce BpeMA BO3PACTaeT IO Mepe CHANKe-
gug sabomeBaeMocTE OaKTepRANLHLIMA, NPOTO30HHEIME H
TpEOKOBHIMA GONE3HAMH.

Bo-BTOPHX, HEIHe NpH3HAeTCA, YTO BHPYCH HABIAITCH
po36yAUTeNAMA paKa, NMeiKo30B M APYTAX 3JM0KaYeCTBEHHEIX
onyxoneil. [loatomy pemenme npoGiieM OHKOXOrHA Temeps 3a-
BECHT OT I03HAHHA HPAPOAK! Bo3GymauTesnefl paka W MeXaHH3-
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MOB KaHIEPOreHHHX (OHyXOJepoAHHX) IpeBpalleHHil HOP-
MAJIBHEIX KIIETOK.

B-rpersnx, BEpycH — 5TO mpocreiiimme (OpME JKHSHH,
obnajalomue OCHOBHHIMH ee NpOABIEHAAMH, CBOETO pOAa
acTpaknusa ;KH3HA, B HO3TOMY Cay:Kat HamGosee Gmaromap-
HEM 00beKTOM GHONOrEEH BoOGme W MONeKyJApHo# Gmojorme
B oco6erHoctr. Iloflo6HO ToMy Kak B DponUIOM MYIIKa Apo-
sofEna crajsa M3MOGNEHHON MOMENBI ANA HCCIeAOBAaHMEA IO
KaccHYecKofi reHeTHKe, TaK ¥ BHPYCH (0co0eHHO BHPYCH,
nopaskaomue 6aKkTepEM) cay:KaT Temeph INABHOM MOMEIBLIO
ANA HCCAefNOBaHHHE M0 MONEKYJAAPHOH GHMONOTHE M TGHETHKe.

Bapyconoraa mpopenana mATEHCHBHYI0 3Bomonmio. Cob-
CTBEHHO, OTKPHITHe BHPYCOB (pmamojoroM pacremmit [{MmTpH-
eM Hocudormaem Uramosckum B 1892 rogy 6mo mposamd-
HHM B GyqamaBsIiM.

Monopoii Bhimyckamk Ilerep6ypickoro yHEBepcHTeTa INO-
exan B KpuiM, rge B To BpeMa miaEtammd rtabaxka GHUIE
mopadeHsl Gome3Hblo, mpEHOCHBMeH Gonpmme yGHITKH,
JImcTha TaGaka DOKPHBANACH CHIOKHHM abCTPaKTHBIM PHCYH-
KoM. MepTeHe yuacTKE pacTexajmch, KaKk YepHHEJA HA IPO-
MOKalllke, H PACIPOCTPAHANHECH ¢ PACTeHHA Ha pacTeHHe,

Konmen XIX Bexka osmaMeH0BaJICA KpYyDHHMHE AOCTHKeBHA-
MH B MHAKpoOHONOTME, W, ecTecTBeHRO, /BamOBCKEiA pemma
y3HATH, He BHIBHBaeT JH Ta0auAyl0 MO3amKy KaKafa-HEGYXb
6axtepma. OH mDpocMOTpen MOJ MHEKPOCKONOM MHOMKECTBO
GONLHEBIX JHCTHEB, HO TIIETHO — HAKAKAX HPH3HAKOB GaKre-
pmit o0HApPY:KHTh He YHAJIOCH, «A MOMeT OHTH, OHH TAaKAe
MaJleHbKHE, 9TO HX HeJb3d YBHAETH?» — MOTYMAaJ YIEHHIA.
Eciu 210 TaK, TO OHH JOJKHH IpPOHTH 49epe3d (PHALTPEI, KOTO-
pHle 3afep:KHBAlOT HA CBOEHl IOBEPXHOCTH OOHMHHIEe GaKre-
pue. MBaHOBCKHi WOCTABAI MHOMECTBO ONKITOB H AOKAa3al,
49T0 «3apasHOe HAvyajio» IpeofosieBaeT Bce (PHABTPEHI, He Ipo-
mycKaomue GakTepmd. «3HAYHT, 3T0 HEUYTO HOBOE»,— PEMHI
yiennii, Yepes 6 mer Gmna moxasaHa BHPYCHAA NpHpPoAA
Antypa, eme 1epes 10 Jer — BHpycHAaA mpHEpPOAA CapKOMEI
Kyp, IOTOM OHUIA OTKPHTH BHpYCH, Hopaxammue GaxkrepHwn,
a 3aTeM Bce HOBHIe H HOBHle BHPYCH IIOCHIOANACh, KAK W3 po-
ra msobmwraa, M afece MH ¢ TOPROCTBIO MOMeM CKa3aTh, UTO
B Tedenme mepBHX 30 JeTr co AHA pOMAEHAA HOBOH HayKH
0 BEpPYCaxX — BHPYCOJNOTHH HCCAeH0BATENH HCHONL30BAJIA IIHO-
HOPCKHe HAEH W JKCICPHMEHTANLHEI® NPHHOANLI, paspabo-
tagEEHe oTooM 9Tod Haykm Jmmrpmem Wocmdomuem Haa-
HOBCKMM. 37eCh BO3HEKAaET 3aKOHHHH BOIpOC, MOUYEeMYy HMEH-
Ho MBamoBckmit orkpua pupycu? CayuaitHocTs? Ilo mormke
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Bemelt Mo’KHO OBLIO OKHAATH, ITO 9TO NOMKeH GHLI CREJIATh
KTo-HEGYs M3 MHAKpoGHON0roB, a He ¢mamoaor pacTBEKi-

B mayke MHoro rakex napagokcos. Toprosell CYKHOM
Anrtonn Jlesemryk m3o6pem mepBslii MEKpocKom ¥ OTKPBLI
HOBHI MHp OPTaHH3MOB — MHEp MEKpoG6oB. 3oonor Miea Meu-
HHKOB 3aJI0’KEN ocHOBY mMMyHojorms, Hamepro, KJlaccHde-
CKmii MUKpOGROJIOT, CTOJIKHYBIIACH C BAPYCaMH, MoAMNTAICA Ont
MX BHIDACTHTh H pPasrAAReTh B MHKDOCKON... H IOTePIeJ 6m
HOYRady B obomx caytaax. «JlokHele maed moxoAAT Ha He-
MpaBAILHEE KAMHE, KOTODEe He MOTYT HATH Ha moCTPOAKY HO-
Ma»,— ckasan Bepmapa @ontemens. Muorpma myKHB CMe-
JIOCTh H HENpeAB3ATOCTh CYMHAeHMX HEHMCKYLIeHHOTO TeloBe-
Ka, 9T06B yBHRETH CyTh ABICHMIi, paHee HeoGHACHUMBIX.

Hac fo cmx mop He mepecTaer yXEBIATH mpoCTOTA H ab-
CONMIOTHAA ROCTOBEPHOCTH ONBITOB, MOATOTOBJIEHHBIX Wsanos-
CKHM, B IPO30PJIHBAA IE€TKOCTH CHEeJaHHEIX MM BHIBONIOB.

«Bce MuICHH, KOoTOpHe HMEOT OrpoMHEle IOCICACTBHA,
BCeraa mpocTh»,— ckadan JI. H. Toacroit. Tak G6pIH OTKPHI-
tH BEpycH. Ho me Gynem zaGerats Bmepex. Eme 3aR0JIrc 1o
3aMevaTeILHOr0 OTKpHTHA VBaHOBCKOTrO Jiogu BCTPeTalHCh
C BHpyCaMH B HecCJIH OITYyTHMHIA ypoH oT atHx BCTPeY.

Bupychl Beafecymu, HX MOKHO HaiiTH moBciofY, I'Ale €CTh
wm3Eb. MoKHO RajKe CKa3aTh, 9T0 BAPYCH — cpoeobpasHkIe
«HHREKATOpH! KE3AM». OHA HAMH HOCTOAHHKE CUYTHEKA B
€O AHA POKAEHNUA CONPOBOMKAAIOT HAC Bcerga W BE3fe. Bpen,
KOTOpHIi OHH IPAYHHAIOT, O9eHL BedHK. JlocrarouHO CKA3aTh,
9TO «HA COBECTH» BEDYCOB GONBINe HOMOBHHH BceX 3a6oneBa-
HER 9eloBeKa, & eCId BCIOMHHTH, ITO 9TH MejpYaiiline H3
MeJIKHX HOpa)KaloT elle ’KHBOTHBIX, pacTeHHsa H Aake CBOHX
6mmKafMIBX pORCTBeHHMKOB IO MHKpoMupy — GAKTepEH, TO
craHer AcHO, 9T0 Gopsba ¢ BHpycaMm — opgma @3 IEpBOOYe-
peaarix 3afad. Ho urobn ycememmo Goporsca ¢ KOBApHEIMH
HEeBAAUMKAMHA, HeoOXOMEMO ReTAJNBHO H3YIHTh HX cBoficTBA.

HcTopusa smakoMcTBa B GOpLGH YeoBeKa ¢ BEPYCAMHE NOJ-
Ha TpParAYecKHMX IPOMCINECTBHH. JTH KpomieyHHE CYIIECcTBa
THICAYEJETAAMY BHI3BIBANE OMyCTONIATENbHKE Iy ACMHEH, IPH-
HOCA JIONAM CMepPTh B pa3opeHHe. YacToxon KpeCTOB, IVIAH-
TAOEA NOrA0mMMX HONe3HHIX pACTeHHH, BepeHmIAbl CJIENBIX,
Oapaiau3oBaHHLIE AETH — BOT HMTOTH pagpymmaTe IbHOH [eA-
TenbHOCTH BHpycoB, Ocma, GememcTBO, monmoMm€ldT, KODB,
rpamn, AMyp, TemaTHT, dHENedaanTH, CBHHKA — Goxee 200
pasHHX BHPYCHHX HEQEKDHA mopa)aloT veldoB€Ka, H BCe
9TH IpecTyNNAeHWSA BHPYCOB BeKaMH OCTABajBCh Gesnaka-
3aHEHME. JIIOJE GHUIE GecCEALHH 9To-1EGO cxetath. OHm
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MOJIMIIECH KayKAbil cBoeMy GOTy H ymoBaJdH Ha YyAo. Jlums B
caMoe mocjegHee BpeMA NPHOLIA NepBhle ycmexH B Gopnbe c
BHPYCaMH.

Tax Bavajdacs nnanoMepsas Gopp6a ¢ HeBEAMMEIM Bpa-
roM. Ilar 3a marom, cTaBA THICSYH OMBITOB, CAMOOTBEpP’KEH-
HO IITE BHPYCOJIOTH 1O TepHACTOMY uyTH nosHammd. Ilocre-
nesno OBUT HAKOIJIeH OTPOMHEIA (JaKTHIECKM MaTepHaJ,
KacalomuiicA CTpOeHHS, XHMHYECKOro cocTaBa H GoiesHe-
TBODHHIX CBOMCTB BHEDYCOB. BHuIM pa3paGoTaHE W H3SIIHEIE
MOTOJBI BHPYCOJIOTHYECKOTO0 aHANH3A.

OcoferHO HHTEHCABHO YYeHHe O BHpPYCaX PA3BHBAJIOCH BO
sropoit nonosmEe XX Beka, Korjga Geiio oGBapyskeHO, 9TO 3TH
MeJbualimne BEYTPHKJIETOYHbI® HAPA3ATH! MOTYT GBHITE MCHOMD"
30BaHH KaK yJao6HEIe HECTPYMeHTH I03HaHAA oGmebmoaorn-
YeCKHX 3aKOHOMEPHOCTed.

Ilomyuennasie ¢ noMompio BApYycoB (PAaKTH 3aHEMAIOT BaK-
HOE MEeCTO B CHCTeMe J(OKasaTeJIbCTB efHHCTBA OPTraHMYECKOro
mupa, I'emeTauecKEil Ko, cnoco6u BOCIPOM3BEI6HUA TeHeTH-
gyecKoil mudopmanuw, GmocHHTe3 GelKOB HNONUHHAIOTCA, KaK
0Ka3anoch, IpHHNUOAM, O0IMAM H A BHPYCOB H IJA TAKOTO
BhICOKOOPraHA30BAHHOIO KABOTO CYIecTBa, Kak wenosek. O6o
BCeM 3TOM MH B DONBITaeMCA PaccKasaTh B Halledl KHATe B
Opefeaax H BO3MOKHOCTAX, 06yCIOBNEHHEX ee 06beMOM.,



DOxckypena nepsaa BEYHBIE CTPAHHNKH,
AN ObLIHL HEBEJOMOI'O

'-Iynecnoe HCYe3a€T, KaK TOABKO €ro mCCie-

AyIOT.
@pancya Boavrep

B mEpe papanorcos

IIprcTynas K m3y4YeHHI0 BAPYCOB, MK AOMKHB OTPEIIHATH-
¢ OT OOKMHEIX TOHATHA B OKYHYTHCA B MHD HapajOKCOB.

Ilapanoxe mepsmii. C napanx Bpemen 6eccozHaTeabHO, & C
CepeIHHEl IPOILJIOr0 BeKa — CO3HATENbHO JIOAA IPUMEHATH
ansz GopeGhl ¢ GonmesmsAME pasHEe CpeAcTBa Ae3HHEEKIHM.
OpBMM A3 TAKAX elie HeAaBHO MOMYJIAPHKIX CPEACTB O ge-
HOJI, B OPOCTOpeYME HA3HBAGMEIH Kap6oakod., 3—S-mpomeHT-
HbIA pacTBop KapGoikm yGmBaeT Bce KHBoe — 9Ta HCTHHA
H3BECTHA CO INKOJIbHOH cKambH. CTONb K6 NPABLIYHO NmpHMeE-
HeHAe COMpTA: €J0BOK MO3HAET 9TO C JETCTBA, Korjga 3aGoT-
anBag MaTh 00e3asapa)kKMBaeT IOpes HIH NApalMHy COEpPTO-
Boil HACTOWKOH iopa, mpeRme UeM CHAeNATh IEePeBA3KY.

Ho... 9T06Br BHIeauTs 3apasHoe HAYANO BHpPYCA, CAGRYeT,
I7IACAT COOTBETCTBYIOIIAsA MOTOAHKA, BHDPYCCONGPKAINYIO CY-
cneH3Wi0 cMemarh ¢ depMeATOM, KOTOPHIX pA3pymIuT H yHaa-
aaT GeNKH H... COXPAHHT «3apasHOe HAYaJN0» (MH fajiee yBH-
AHM, 9TO MM ABIAIOTCA HYKIGEHOBHE KHACIOTH). 3aTeM
BOJHYI0 14CTh CMECH, B KOTOPOH OHO CONEPIKHTCH, OCAKAANOT
ABOMHBIM 00'beMOM CHOMpPTA H XPAHAT B TAKOM BHJe NpH TeM-
mepaType HEKe HyJs.

Hrax, «3apassoe Bawano» BEpyca (ero HyKIeHHOBAA KHC-
Jora) BHENAETCA ¢ HoMompbI0 dheHONA M XpaBHTCA B coHpTy!

ITapagoxe Bropoii. OTkpriTHe aETHGHOTHKOB BHI3BAJIO Me-
peBopoT B JedeHHA H UpodmaaKTEKe GaKTepHANLEHX Goses-
Heil. B macroAmee BpeMd M3BecTHH JECATKA HOBHX aHTHGHO-
THKOB, HO IO-IPeKHEMY COXPAHHNAH CJABYy NOHANHUIHH B
CTpPenTOMHIEH, KoMOEHanuA KoTophix HamGonee sddexrHBHO
OXBATHIBAET CBOHM JeHCTBAeM GOJLIIHHCTBO HM3BOCTHHIX Na-
TOTeHHBIX Gakrepwmii.

Ho... 910651 BHAEAATH BUPYC M3 HOCOIMOTKA HIH (eranuik
GoapHOro, HA KyJAbTYpe TKAaHA HJIH B KypHHOM sMOpmoHe,
Heo6XOXMMO, CHOBA TTIACHT MHCTPYKIHA, NIA OpPeAoXpaHeHHA
BHPyCA H KYJABTYPH TKAEH OT paspymianiiero geicrsmsa Gak-
TepEE B HcclAegyeMuit MarepHalX (CMHIB M3 HOCOIVIOTKH,
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cycmenaur ¢exanmit ® np.) po6aBatL cMech GoaLmMEX AO03
(100 u Gonee eAMBAI) HEERNUINAEA H CTPENTOMANHEEA.

Mrax, aBTHOHOTEKE, y6mBaiomme GakTepEH, COXPAHAIOT
BEpychIl

Hapanore rpern#l. Ilpepcrassre ceGe, uTo MH pacwiIeHE-
JIE pacTeHHe WA KABOTHOEe HA XHMHIECKHE COCTABHEIE JACTH
(6enxm, RyxneMHOBHIE KHCIOTHI, KAPH, YIAeBOAK H T. A.),
a 3areM, CMeINaB 3TH COCTABHBE JACTH, 3aXOT6NE 6Ll TaKAM
IryreM HOAYIHTh HCXONHHH BHJ pPACTeHHH MM KHEBOTHOIO.
Cama MBICKIL OCTABAThH TaKoi# ONKIT HMpejCcTaBiAerTcsa abcypA-
HOH, BIpOYeM He JHINGHHOH NPABIGKATENLHOCTE JAA MHCa-
reneii-panracroB. Jae Texmmueckm Gonee mpocTol 3KCme-
PHEMEHT — PACLICHOHH® KJIeTKH Ha <{IPOCTHE» COCTABEHS,
CTPYKTYpHEI®, YacTA (fifpo, o60m0YKy, LNHATOIIASMY, MHTO-
XOHApHH, pHGOCOMEI) B 8aTeM HX CMEMIMBAHHG — HE IPHBE-
Aer k 3PeKTy — KIeTKy BOCCTAHOBATH He YAACTCH.

Ho... Bmpycomor, ocBomBmmii OCHOBH BHpPYCOMOIEIECKOM
TOXHAKH, MOKET HOBTOPHTH KCHEPHMEHT, NOCTABAGHHBIH He-
MenKEME mcciaefosaredsamn I'mpepom m Ilpammom 8 1957 ro-
Iy. OTH aBTOPH Pa3pymujm Bupyc TaGauHOi Mo3amKwd, BHe-
JIMB €ro NBé COCTaBHhIe YaCTH — HYKAEGHHOBYI0 KHCJIOTY H
6emox. 3aTeM oHA cMemanm ofe 9ACTH H... MOMYIHIE HCXOJA-
HEI RA3HECHOCOGHNE BHpYc co BCeMH ero GHOJOTHIECKHMH
CBOHCTBAMH.

Iloae GHUIE MOCTABNIEHL! TAKAE ONBITH: CMOIIHBAIH HYK-
REHBOBYI0 KHCIOTY OHOro BHpyca (HEasoBeM ero BEpycom D)
¢ Genxamm fmpyroro BEpyca (masomem ero Bupycom A). Hoay-
wanca cBoeoOpasHHil, BO BHmONHe >KH3HECHOCOOHBIX rHGpmA.
Ilo pany ceoitcTB 0B Ohx ToMpecTBeHm BHpYCY A, HO yXe B
IepBOM IOKOJEHHH AaBaJl IIOTOMCTBO BHpyca b.

Hakonen, cMemEBaim BEpycHYH HYKIGHEOBYI KHCIOTY
¢ KNeTOYHHIME GelKaMm @, npefcTasbTe, TAKKe MOTYIaM
JKAE3HECNOCOOHKEIH BAPYC. A eme moaske (06 aTom Gyner cka-
8aHO jaXee) GHIIO IOKa3daHo, 4To MOXOGHOr0 poaa TEGPHEK!
06pa3yioTc @ eCTeCTBeHHBLIM IyTeM M HIPAlOT Ba)KHYI0 POIb
B PODMHPOBAHHA XPOHHYECKAX BHPYCHHX GonesHed.

C mopo6moro poxa mapapgokcaMd BAPYCONOr BCTPETAETCH
gacto. O ;ByX H3 HAX — 06 HWCYEe3HOBCHHH BHPYCHEIX HH/IH-
BHAYYMOB B XO[i6 Pa3MHOKeHHS BHpYyCa H O TOM, KaK BHpYC
MOMKET CTATHh TACTHI0 KIOTKH, He TEPASA CBOGH MHAHBHIYANb-
HOCTH, MH PACCKa)KeM B TpeTheil M YeTBEPTOH BIKCKYypCHAX.
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3anosenm mEpycon

HecMoTpA Ha MHOTONeTHEe DasBHATHe YIeHHA 0 BHPYCAX,
10 CHX HOp HeT 00MempHHATOrO OHpefeleHAA: 4TO e TAKOe
BHpYCHI?

ITepBooTKpEIBaTeNbL BAPYCcOoB HBaHOBCKHME BEIABMI ABA BX
KapAEHAJLEKX CBOMCTBA: OHH IPOXOAAT wepes PHILTPH, Ba-
Rep/KABalOIAe OaKTepWH, W HX HEBO3MOMKHO BHIPAINNBAThL
Ha BCKYCCTBEHHHKIX IOHTaTeALHHIX cpemax. Joiroe BpeMs 3TH
cBoOMfiCTBA CYHTANHCh OCHOBHLIMU, OTAAYAIOIIAMH BHPYCHl OT
npyrEx ¢GopM KH3HH M IpeKAe BCEr0 OT APYTHX MHKpPOOPTa-
HE3MOB — GaKTepmil, rpa6koB, Npocreimnx.

Haasanme «pmIbTpylOmMecA BHPYCHl» COXPAHWIOCH HO
xonna 30-x m Hauana 40-x rogoB, HO HOCTENeHRO HMA IpHJA-
raTeibHO® CTaNo0 yTpaumBaTthcA. (Okasagoch, 4T0 HpPOXORH-
MOCTb Tepes Gakrepmainasie PUALTPH, 3aBEHCAMAA OT MAJKIX
pasmepoB (memee 0,5 MEKpoMeTpa), HpHCyINa He TOAbLKO BH-
pycaM, HO u Gakrepmam. Ilpm mayueHEMM mocieqHHEX OTKPHITHI
TAKAe HX CTAAAE MiA (OpPMH, AJAA KOTOPHIX HOpH (QRIbTPa
Ha3BAHHOTO DasaMepa He CJAY/KAJIH HONPEONONEMBIM IPENAT-
cTBHEM. JTO TaK HassiBaeMble L-gopMel Gaxrepmit; mx B Ha-
ureif ctpade NoApo6Ho maywan akagemumk B. JI. TumaxoB co
CBOMMH YYOHHKAMH.

Bein oTKpHIT mennli kaacc HamGomee Menakax GakrepHEil —
MHAKOINA3Mbl: OHM, KAK H BHPYCH, TaKXe IpPOXOAAT dUepes
o6s7EHEe GaKkTepHadbHbe QHALTPHL

TaxaM o6pa3oM, QPRIBTPYEMOCTE, 3aBHCAIMYI0 OT MAJEBIX
paaMepoB (Memee 0,5 MEKpoMeTpa), HeJb3d CYHTATH CBOM-
CTBOM, OTAAYAIOI[AM BAPYCH OT APYrAX MAKPOOPraHA3MOB, a
N03TOMY B He OBUIO OCHOBAHHH COXpaHATH HPHIAraTEILHOE
«pAALTPYIOIAECH Y.

Tax ¢miabTpylompaecd BEPYCH CTAIH IPOCTO BHPYCAMH,

Hecnoco6HOCTh pacTH HA HCKYCCTBEHHHIX NHATATENLHHX
cpefiax OTpa/kaeT cTemeHb HapasutHama. U1 pelicTBATeNbHO,
csobonHO KmBymmHe (aKrepHm, mpocTeifimme M TPHGKHE JErKoO
BHIDAINEBANOTCA HA NPOCTHIX NHTATEABHEHIX CpefaX, B TO
BpeMaA KaK Iapa3HTHYeCKHe HX BHAH TpeGyioT Golee CIOK-
HEIX IATATEILHHX Cpell, B COCTAB KOTOPHIX BXOAAT BHTaMH-
HEl, FOPMOHK, ILTA3Ma WJIM CHIBOPOTKA KpOBH, BPHTPOIMTEHI,
TKaHEBHI® dKCTPAaKTH H mp. Bapycw me pacryr maske Ha ca-
MBIX CJOKHHIX HO CBOEMY COCTaBy HHTATelbHBIX Cpefax H
pasBHBAIOTCA TONbKO B ;REBHIX KIeTKaX. IloaTomy HeBo3MOMK-
HOCTh PA3MHO)KeHHA HA HCKYCCTBEHHHIX IIHTATEJBHHIX CpPeAax
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OOJNT0e BPEMs CYATANAcCh OCHOBHBHIM KPHTepHeM OTIHIHA BH-
PYCOB OT JPYTHX MAKpPOOPTraHH3MOB.

Ho co BpeMerem ® 3TOT KpuTep®it 6uin mokodeGnen. Bunm
OTKDHITHL MHAKDOOPraHMSMEI, OKasaBmuecs OaKTepHAMH, He
Pa3MHOKAIOMIAECA fa)e Ha CAMBEIX CIOKHEIX HATATEABHBIX
cpefax. 9T0 PHKKETCHH H XJAMAJAH. PHKKeTCHH BEI3HIBAIOT
CHIOHOX TH(, IATHACTEI® JHXOPAajKA H Apyrme HHPEKIAOH-
HHe GodesHH. Xnaammpud — Bo3Cy[HATENH TPAXOMHI, HEKOTO-
prix $opM HDHeBMOHHE (BOCHAaJieHHEe JeTKHX), HaxoBo# rpa-
HYJeMsl, & TaK:Ke paAfa 3a6oJeBaHHH KHBOTHEIX.

Hak pHKKercHm, Tak B XJaMHAEH OTHOCATCA, HapAZYy C
YOOMAHABINEMACA paHee MAKONIa3MaMH, K Ham(onee MEIKAM
MHAKpoopraEmamam Gakrepmanbmoit mpupogsl. Ilogo6HO BHpY-
caM, OHE MOpPOXONAT Yepe3 GaKTepHaJbHEIe (UIBTPH H HE
PacTyT Ha HCKYyCCTBeHHBIX HHTATENBLHBIX CpPeJax, a pa3sMHO-
/Kal0TCA JHIMNb BHYTPHKIeToYHO. HecmocoGHocTE pacTH Ha
HCKYCCTBEHHEIX OATATEABHHX CPeflaX HpHCYIia A HEKOTOPBIM
OpoCcTelimIMM, HaOpuMep MAJAPHXHEIM IJIa3MORHAAM.

mBasm KaerKa — BOT eJHHCTBEHHO BO3MOMKHAA Cpefia
of6HTaHHA AN BADPYCOB, PEHKKETCHI, XJTaMANAR A HEKOTOPHIX
npocTeAmnx.

BopoueM, tak am ato? Buepa ato 6nuto mpaBENBHEIM, a
CerofiHA HayKa BHOCHT CBOHM KOPPeKTHBH!. [lonroe BpeMa HpH-
8HABAJIOCh HO3LIGNEMEIM, 9TO AJIA DA3BHTASA BHpPYyCa HYKHA
OeNbHAA, }RE3HecHOCOGHAA KiIeTKa. Ho BoT M3 KIeTKHE yAamm-
| Anpo, ¥ 6huTo MOKasamo, 9T0 MHOTHE BHPYCH MOTYT pas-
MHOATbCA B HEKH3HECHOCOOHOH KieTKe, TO €CTh B JH-
menHoif aApa. Cranm ¢paknEoEHpOBATH, APOOHTHL KIETKY,
H3BJleKasd H3 Hee COCTABHHIG 9acTH — fAAPa, MHTOXOH/[PHH,
prGocomel. OKazanoch, 9T0 BEHPYCH MOryT pa3MHOKAThCAH, HA-
mpuMep, B HM30MAPOBAHHHX MHTOXOHApuAX. Bo3HmK menslit
pasfies BHPYCOJIOTHE — OpAMeHEHHe (eCKIeTOYHHX, a TOYHee,
CyOKIeTOYHHIX, CHCTeM [JIf M3y4eHHA PENpOAYKIAH BEPYCOB.
Ilo atomy paspeny smpycosoras ysie HanHCaHE MOHorpadmm.
A xax me GHITH ¢ NeAbHEOM KIeTKou? BriacHAIOCH, 9T0 MHOTHE
BHDYCH JJIA CBOEro Pa3MHOMKeHHSA He HYKAAIOTCA B IeJb-
HOM KJeTKe, HM ROCTATOYHO JHIIb ONHOH ee OMpefeleHHOH
qacTh.

Wrak, mBa mepBOHAYANBHHIX KDHTEPHEA, Ha OCHOBAHHE
KOTODHIX BHDYCH ObUIA BBIAENSHH CpPefH JPYIHEX MHKpO-
OPraHH3MOB, He YCTOAJIA Iepel NPOBOPKOiE B 3KCHEpH-
MeHTe.

Yro 3e TaKoe BEPYCH M 9eM OHH OTIHAYAIOTCA OT CXOXHEIX
¢ HAMA MAKDPOOPraHA3MOB?
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Ha sTor BOmpoc MH DOoCTapaeMcA OTBeTHTh IOCAE TOTO,

KaK BOOPY/KHM YHATATONA OCHOBHBHIMH CBENeHHAMH O CTPO@+
HEH BHDYCOB.

Tak am yx mpocr Bapyc?

O1Ber Ha 3TOT BOHpOC 3aBHCHT OT TOTO, C Y€M BHl CPaBHH-
paeTe BHpYC.

Komeuno, BEpyc HeoOLIYHO HmpOCT, €CJIE €r0 CONOCTABHTH
¢ Kierkoii. CpaBEmM o0BeM reHermyecKoi mmudopmanmm, co-
Jep/KamelicA B BEpyCe HOJHAOMHENHTA, ¢ 06HEMOM reHeTmie-
ckoii madopManmm, cofjep:Kameiics B KNeTKe MJICKONATAOME-
ro, a8 9To6K yOpOCTHTEH pacuersi, GyfeM €IATaTh, 94T0 06HEM
nudopManEE DPONOPHHOHAJNEH MOMEGKYJAAPHOHX Macce HiIH
OpOCTO Macce HYKJIEHHOBOU KHCJIOTHI, TO €CTh reHOMAa COOT-
BETCTBEHHO BHDPYCA HIA KIETKH.

Macca remoma sapyca 5 - 10—!% Muatarpamma.

Macca remoma xirerkn 5 - 10—? manaarpamma.

5.10—1
5.10~?

910 O3HAWaeT, 94TO CPeXHEr0 pasMepa BHDYC COAEPHKHT
JANb OfBEY MAJIMOBHYIO AONI0 reHeTHIEeCKod mEPOpManmmm,
KOTOPYI0 BMeIaeT KieTKa. A Befb BAPYC NOIHOMHENHTA He
caMblif MeJKH# B MapcTBe BHPYCOB, ecTb u noMenbmel.. (3a-
MeTHM B CKOoOKax, 9T0, KaK 8TO HH CTPaHEO, KpPH BCTpede
CTOJb HPEMHTHBHOTO CYDIOCTBA, KAK BADPYC, CO CTOMb CJOK-
Holi cHCTeMOH, KaK KJIeTKa, mo0ea HOPEJIKO OCTAETCHA 3a BH-
pycom.)

Ho pEpyc coBceM He HpPOCT, €CIH CPaBHHTH €0 C PAAOM
OOJAMEPOB.

Monexynapaasa Macca reHOMa Hambollee METKHX BHDYCOB
He NpeBHINAeT OfHOTO MHWIIHOHA. MOKHO HA3BATH HeMAJo
HCKYCCTBEHHHIX HOJHMOpPOB ¢ OG0NbmIell MoONeKyNApPHOH Mmac-
coit. OmHAKO BCe STH CHETOTHIECKHE IOJAMEpH, HECMOTpPA
Ha rpoMajgsie (OTHOCHTeAbHO!) pasMmepsl,— MepTBasg MaTe-
PHA, TOTAA KAK B MOJEKyJle BHPYCHOH HYKJICHHOBOH KHCIO-
THl — Jaxke B caMoil MeNKo# — sanokeHa mHEPOpMaNHEA, KaK
HAI0 KHTL H BocHpoH3BoANTL ceGe momob6Emx. IIpm raxom
CPABHEeHMH BAPYC — MM Ja’Ke ero reHeTWdYecKHil ammapat —
HpeAcraBiaAeTc HOOOLYAARO CIOKHHM 0 CpPaBHEHHIO C ca-
MHIME CIOKHBIME H TETAHTCKEMA XAMHYECKEMH MOJEKYJaMH
H HagMOJOKYJIApPHLIMHA 00pasoBaHHMAMA — HOJAMEpPaMH.

CoGcTBeHHO TOBOpA, MHI yie M HAYajJd PACCKA3LIBATE O
CTPOGHHHE BHpPYCOB, TAK KaK HA3BaJH OfHY H3 OCHOBHAEIX €ro
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qacreil — HYKJIOHHOBYI) KHCJOTY, ABIAKIYIOCA TeHeTHIe-
CKHM BeI[eCTBOM, TeHOMOM BHpYyCa.

Vitak, A3 9ero COCTOAT M K&K YCTPOGHH BHPYCH?

Ham6onee mpocThie M3 HEX COCTOAT H3 ABYX Gmonormue-
CKHX MOJTHMEpPOB — HYKJIEHHOBHIX KHCJIOT H GelKOB.

HamomAEM d9nTaTeldo, 9T0 HYKAEHHOBasgd KHCIOTA Upef-
craBjsieT coboif IEAERHLIE DosAMep, COCTOAIAA B3 Tepexyio-
IMAXCA OCTATKOB Gosee MpoCTHIX CoeHHEAHH — HYKAEOTHJOB.
B croio ouepens, HyKNeOTHAN ABAAITCA COGKAHEHAOM OCTAT-
¥0B (ocOpHOif KHCIAOTH, YIAEBOAA M OHHOTO H3 YETHIPEX
ocHoBaHHA. B cocraB HyKIeoTHmA MOMKeT BXONHTH OfHH H3
ABYX yriesofioB — pufosa mam AesoKcmpuGosa, ¥ B 3aBHCH-

Puc. 1. Crpykrypa opsonemoumux JHK (4) m PHK (5). I'nasBan
Ienb, OTPAHMTICHHAA BYMA BOJAHACTHMM JEHHAMH, OpeACTaBigeT cO-
6ol wepemoBaEme caxapEmXx H (gocdaTHmx rpymm. K kaxpmoir caxap-
HOH rpynne DpEKpemyeHsl 0OKOBLE HellH — ORHO H3 WeTHpeX OCHOBA-
HAf, DOCIef0BATENIbHOCTh KOTODHX ompefeliseT COfepKaHHe TeHeTH-
veckoli mEdopMannm
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MOCTH OT STOTO CYIIECTBYIOT ABA THOA HYKIOWHOBEIX KHCIOT:
pubonyknennoBasa xucaora (PHK) m pesoxcmpmGomyrnemnmo-
paa kmcaora (JJHK). B cocraB pmGoRykneHHOBO# KHCIOTEHI
BXOIAT OCHOBAaHHUSA: TyaBHH, aJleHWH, OUTO3MH H YpaI(di;
B Ae30KCHPHGOHYKICHHOBYIO KACIOTY BMECTO Ypanuia BXoXAT
tumue. Bee 310 mokasdamo Ha cxeme (pmc. 1).

BaxxHas 0coGeHHOCTs HYKIGMHOBHX KHCIOT — KOMHOJe-
MeHTapHoCTH (B3amMHAaf AOIOMHATEAHHOCTh) MX OCHOBAHHIA,
IJT0 3aBHMCHT OT TOTO, 9T0 HpH oNpefeleEHOH OpHEHTALEH B
OpoCTPAHCTBe OCHOBAHMA B3AHMOAEHCTBYIOT MeMHOy coboit
caabbiMAn XHMHICCKEME (TAK HA3HBAEMEIMM BOAOPOXHBIMA)
ceasamu. IIpm aToM afileEMHE Bcerfa B3amMOAEHCTBYET TOMBKO
C ypanmmioM WM THMHHOM, a TyaHMH — ¢ IHTO3HHOM, KaK
3T0 DOKa3aHO Ha cxeMe (pu¢. 2 HA BRAALKe).

FemeTwuecknii ammapar BHpPYCOB OpEACTaBAeH BCEMH
BO3MOKHEIMH (POPMaMA HYKJIEHHOBBIX KHCJAOT: OAHOHHTIATOMH
u psyxaurIaroit PHK, ogpornraaroit m aeyxmmraaroit JTHK,
OpHYeM NOCAEHNHAA MoKeT OHTHh JHHEHHOH HIM IHEPKYIAAP-
noil. Taxkoro pasHooOpasms He 3HAIOT ApPYrEe (OPMEI KH3-
AY — pacTeHAS WJIHM JKABOTHHIE: MX TeHETHIECKHH ammapar
Bcerga cocromt m3 AByxEaTdatoii [[THH, a pmGomykiaemmoBoit
KHCJTOTe OTBeJEeHA PO ACTOTHHWKA M IEpPeHOCYMKAa mHpopMa-
1uuA, ¥ 0Ha Bcerfa ofHommTuara. Ha mpmmepe BEpycoB mpm-
poAa Kak On mpoboBaja pasHEe BAPHAHTEL TeHETHIECKOTO
MaTepmaia H, ocramoBmBmmch Ha asyxmarIaroii JIHK, co-
XpaHHJa ee 3areM HA BCeM HPOTSAKEHHH BONIONHM...

PaaMepn MoJeKyJdsI HYKJIEHMHOBOR KHCJIOTH KoJeGaiorcs
B LWIAPOKHX mpefenax: mMolexyiaspHaa macca PHH manGonee

Puc. 3. O6pasopanne nonumentnanoii nenu. IlonmmenTmaHasA CBA3B
BO3HHKAET NPH OTMENIeHHH MOJeKyan Boan oT rpynn COOH m NH.
MOJICKYJI COCeNHHX AMWHOKMCJIOT. BHHM3Y MaHEl cOKpamieHOHe Ha3Ba-
HHA aMHHOKHCJIOT: ajJlaHEHA, CePHHA, acIaparusa H JeHHuHA

/Hzo

po———-

NHle:I-I-CDi_O_I-_I__ _H]NH-?H-CO —~ NH-CH-C0 - NH-CH- CO — NH-CH-CO0H

CHy CH,0H CH, CHy CHy.
COOH CH(CHy),
Ana Cep Acn Aed Ana
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MeJIKAX BHPYCOB He MpeBmmaeT oZHOro Mmiiamona, a JIHH
Han(ojlee KPYOHHIX BHPYCOB HMEET MOJOKYJIAPHYI Maccy
oxono 250 mmammonoB. B mepBoM mpEMepe reHomM BHEpYyca co-
nepskat Bcero 3000 mykmeoTH0B, Bo BTOpoM — HX 790 THI-
caual

Jpyroit ocmoBHO# GHOomoNmMep, W3 KOTOPOr0 HOCTPOEHBI
BApYCH,— Genxm. Benkn taxke cocroar ma3 Golee HpPOCTHIX
coeAMHEeHHH — aMHHOKHCIOT. JiBagmarh aMHHOKHCIOTHBIX
OCTATKOB COeNMHEHH JdHe#no (pmc. 3), o6pasys menb pas-
HOH [JIHHEI: MOJIEKYAsApHAA Macca GelKoB Koxebaerca or He-
MHOTHX THICAY JI0 COTeH Thici4. Benkopas (momanenTEAHAd)
Iemb CBEPTHIBAGTCA, H IONYYAETCA XAPAKTEPHAA A KaMmo-
ro Gemka durypa.

CpaBHHATENLHO HEJaBHO YAANOCH MOMHOCTHIO pacmEdpo-
BaTh XHMHAYeCKOe CTPOeHme mepBoro Bupyca. VMM okasaincsa
HamGoNee mpocTo ycTpoenHmi Gakrepmogar MS-2, 3 PHR
KOTOPOro 3aKOAHPOBaHO Bcero Tpa Oenka: A-Genok, Gemok
o6omoukE ® pemnExasa. Baxkmo samernts, uro PHK sroro
¢ara cama cay:RET Marpunmedl fua o6pasoBamma Gemxos. Hax
OKaaaJoch, oHa copepxar 3569 myxmeormmos, 129 m3 HEX
pacmonaraloTca B «Havaje» MOJNEKYJh W He TPAHCHHDYIOTCH,
mocuenyomnae 1179 mykneoranoB copepar mHGOPMAIHIO IS
A-6enka, 390 — gra Genkxa o6onouxku H, Hakomenm, 1635 —
A caMoro KpymHoro Geaxka — (pepMeHTA pEINIHKA3EI, KOTO-
puii pemaer mowepame Kommm PHH, Mempy Bscemm aTumnu
CTPYKTYpPHHIMH YJYACTKAMH pAacHOJaralwTci CBoeoGpasHhle
«3a0ATHE», cocTroAmue u3 26 m 36 HyKIeoTRIOB, & B «KOH-
me» MONEKYJH HAXOMHUTCA SAKNIOUYHATENLHAA ¢TOTYKA», BMe-
marman 174 aykneoTnna.

CymecTByeT CTpPoroe COOTBeTCTBHE MeKIy TeHeTHIECKOM
XomoM (IOCHeOBATENbHOCTHI0 HYKICOTHAOB) B aMAHOKHACIOT-
HREIM COCTABOM HONy4YaeMbix Geakos. JlomodEHETeNBHAA IPO-
RepKa AMWHOKHCJIOTHOM HocaefoBaTelasHocTE OelKoB dara
MS-2 Ttoumo cooTBercTBOBANAa NpPENCKA3AHHOM TEOPETHIECKI
(mo EyKnmeoTHAAM).

Hraxk, fBe 0OCHOBHBIE XAMAYECKHE COCTABHEI® YaCTH BHpPY-
COB — HYKIeHHOBHIe KACHOTH M Oenxm. HamGonee mpocto op-
raHdsOBaHHEIE, OHE HAYero apyroro me mmeioT. Ho Gonee
CJIO}KHO OpraHN3OBAHHLIe BHPYCHI HMOIOT B CBOOM COCTaBo
YIeBofH, NTHOAAN (APH) H Apyrde XHEMHYECKHe coe/jAHe-
HEA,
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ApxdTeRTYpa BHPHOHOB

Mu BcTpewaeMcA ¢ AByMA HOBRIMH repmmHama. Jlo cEx
[Op MK FOBOPHJIA O BAPYCAX, & Telepb NOABHJIOCH HOBOE CIOBO
«BHPHOH». DTO CJIOBO 3aMEHHJIO paHee NMpEMeHABIHEecHA 000-
3HAYeHAA — BEPYCHAA 9aCcTHIA, DJIEMEHTApHOE TeNbIle U Kp.—
N 03HaYaeT BHUPYCHYI0 0c06b, MIH BHPYCHH HHEABAXYYM.
BMecTo HeonpefeleHHBIX HEOAYIIEBIEHHHIX YACTHI[.H Telell
HOABMJACEL «JIAYHOCTHY — BAPHOH. BHpyc moxyuma mnpaBo
rpa’KJaHCTBA CpeJA MHOTOYHCIEHHHIX 0coGell OPraHHIECKOro
MHApa pAROM ¢ [yGoM H JLBOM...

A BoT CcIOBO «apXMTEeKTypa» i BAPYcOB He o{pa3Hoe
polpajKeHne, a TexmuvecKuit tepMmH. Mu He rosopmm 06
apXHTEKType NbBA HAH Ry6Ga W He ONHCHIBaeM, KaK CTPOHTCSH
Aes maE Oy6, o BEpHOHAX ’Ke TAaK FOBOPAT: aPXATEKTypa BH-
pHoHA.

TepMHEH «apXATEKTypa BHPHOHOB» MOABWIACH B Havaje
60-x romos, Korma GHUIE yCOBEpIIEHCTBOBAHHI JJEKTPOHHEIO
MHEKpPOCKONEI, IIO3BOJMBIIME MOMYYHThL YETKHe H300parkeHHA
BHPHOHOB C YBEJIHUCHHEM B AeCATKH M COTHH Thicsa pa3. OKa-
3aJI0Ch, 9T0 BHPHOHB OPEACTABIAIOT COGOH mpaBHIbHbLIE, CHM-
MeTPHYHLIe CTEPEOMEeTpHYeCKNe Tea, COCTOAMMO H3 HOBTO-
pAIOIAXCA 3JdeMeHToB. Torga-ro m morpefoBajachk IOMOMIbL
MaTeMATHKOB, CHENUAJHCTOB pasfena dTOil HAYKH, HagbiBae-
MOro TOHOJOrmedl, YTO6K MOHATH, KAK IOCTPOEHLI BAPHOHEI.

Tonosors momomnm K pelmenmio 3afaum 6ea rpysa mpef-
paccyaxoB u npenyCeskaennmit, JlaHo: KEpnEYr HexpaBANLHOM,
HO CTpOro ompeneileHHO# (opMbl; TpeGyercA MOCTPOMTH CHH-
pans, HAA, TOYHee, BHAT, ¢ HAMOOAbIIEH IKOHOMHEH; peayib-
TAT: OompefefieH INAT COApAJH, BEYTPeHHWH W BHEIUHHH m@a-
MeTphl, BEI9epueHa QUrypa Bo Beex HeoOXOMAMBIX NMPOEKMHAAX
IJIA apXATEKTOpa WIH cTpoHTeNA. JlaHo: cHOBa KAPIHYM; Tpe-
Gyerca mocTpoMThL Teso, MpHEGAMMKaMeeca K mapoobpasHoii
dopme ¢ zamaHHEEIM 06BeMOoM MOJOCTH; pe3yiasTaT: HamGomee
9KOHOMHIHAS YKJIafAKa KApnmdeil (B BuAe PHTYpH HKOCA3]-
pa), pacuer KoJHMYeCTBA KEpOEYed H cmocofa MX yKIagkH.
B o6omx cayuanax — gemesnmsEa @ NpPOYHOCTH, TAK KAK 3a-
Kag4MK yMeeT CYHTATH AGHLIH H He TPATHT HX HONYCTY.

Teneps 3amMeHAM KOMMepYeCKOe BHIpaykeHHE «eIIeBH3-
Ha» HA TEPMOJWHAMHYECKAA TePMAH «MHHAMAJIHLHHIA YPOBEHD
cBo0oHOI PHEPIrAH», H BCe CTAHOT HA CBOH MecTa. B ocHoBe
CTpOEHHA BHPHOHOB, B3aMMOJECUCTBHA OENTKOBBHIX MOJEKYJ
Mexay coloit m ¢ MOMEeKyNoiA HYKIEHHOBOH KHUCJIOTH JIeMaT
33ROHLHI TePMOXMHAMEKHA, TO €CTh HMEHHO OHH ONpEeReIHJIN
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NPaBHABHYIO XKPHCTaJAN000pasHy0 CTPYKTYpY BHPHOHOB. JTH
CTPYKTYpH! 00pa3yioTcs B peayabTarte caMocOOpPKH, H BO3MOMK-~
Hile oIBOKRA B Hpomecce caMocOOPKA HCOPaBAAIOTCA MOX Aeik-
CTBHEM TeX e TepMOJWHAMHIECKHX 3aKOHOB: ecjIA Telo, Co-
CTaBleHHOEe M3 3JIeMOHTOB, He JIOCTHATNO0 MHHAMAJLHOTO YPOB-
HA DHEPrAH, O0HO HEYCTOHYHBO, W, HA06OpOT, YCTOMIMBOCTH
npaobperaeTcs IpA AOCTHKeHHM MHUHMMAJIBHOTO YPOBHS
3HEPrum.

Temeps HaM cTaHOBATCA MOHATHHIM TPEeTHH mAapafoKe (CM.
ctp. 10): cMemmBaHHe HYKNGMHOBHIX H (eJKOBBIX KOMOOHEH-
TOB BEDHOHOB ¢ HeM30eKAOCTHI0 HPUBOJHT K PEKOHCTPYKIAH
HCXOAHHX CTPYKTYP MJIH K TOMY, 970 HONYYHAO B BHPYCOJO-
THE HA3BaHHE caMocOOpKH.

Mu masBanm 3ajaud, KoTophle OGe3KIMAHHEIA BaKasuHK
(masoBem Temeps ero Ilpmpopoit) sapman Tomomory: mOCTPOHTE
¢ Haubojblmeil 9KOHOMHeH CHOApAN: (BAHT) MAM HKOCA’AP.
@urypsl, Je;kaluEe B OCHOBe pOIMEHAA 3TAX ABYX 3amad, H
ABIAIOTCA ABYMA OCHOBHRIME THIAMH apXHTeKTYPH BHpPHO-
HoB. Ha sAsbIKe TomoJiora 3T0 03HAYAET, YTO BHPHOHEI MOTYT
GBITH DOCTPOEHH IO OJHOMY M3 [BYX THIOOB CHMMETDHH: CIH-
palbHOM Win KyOmdecKoii.

Coupanbumlit THO cHMMeTpHH He TpeGyeT ocoGBIX mOsicHe-
Hmii: mocie moxmoro ofopora (360°) ¢urypa sammMaer mc-
XOHOE ImoJoKenue (pHc. 4 Ha BIIAfKe).

KyGuuecknii THD cAMMETPHH 03HAYAET, 9TO CYMECTBYIOT
TPH OCH BpaleHHA, NPH KOTOPHIX OMpeReNAeTcs CHMMeTDHA
$urypsr. [{1a Axocasfpa 9TH mepUeHAHKYJIAPHBIe APYT APYTY
ocH cHMMeTpUE o0osHadaloTcH cooTHOomeHHmeM 2:3: 5. Ecam
CMOTpeTh BROJH IEpPBO OCH BpaNIeHHA, MH YBHAMM JBe Ipa-
HA HKOCa3hpa, KOTOphle COBMEMAIOTCA NPH IIOBOPOTe (PHrypH
Ha 180° (360°:2); ecam BpmONB BTOpOX OCH — TpM rpaHH,
KOTOpEHle COBMeIaloTcA INpH moBopore ¢urypmt na 120°,
Bpoas tpermeit ocH rpaHEm CcoBMEDIAIOTCA IOpH IOBOPOTe
ga 72° (puc. 4B).

Ilo cnmpanrEOMYy THODY CHMMETPEH HOCTpoeHo 60JBIIMH-
CTBO BHPYCOB, IIOpPAKAIOMUX pACTeHHHA, a TAKMe HEKOTOpHI®
BApycH OakTepmit. KyOmgeckdil TAN CHAMMETDHH Y MHOTHX
BHPYCOB UeJOBEKA H MKUBOTHHIX — BHPYCOB IOJHOMHENATA H
ALYpa, AlCHOBUPYCOB, BHI3KIBAIOMHAX 3a60eBaHAA JLIXATeNb-
HRIX DmyTei, A AP.

Onnako cymectByloT BAPYCH ¢ GoJiee CIOKHBIM CTPOEHH-
eM (pmc. 5 Ha Bkaagke). Tax, Bupycs rpunna m maparpumona
AMEIOT cepALeBHHY (HYKJIEGOTHX) B BHJAe TYro CBEpHYTOH
coApajan (COMpaJbHBIA THI CUMMETpPHH) M BHeMHHe 060iod-
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K, ofpasyom@e HIapOBAJHOE TENO, ¢ KyOHYeCKAM THIOM
cammerpun. Hexoropsie Gakrepmodarm (GaxrepHaabHLHe BH-
pycH) eme Goiee CIOKHEI: TOJOBKA HX UpeACTABAAET HOJ-
HBE HKOCAa?fp, B KOTOPOM BAKIIO9YEHO TeHeTHIecKoe Bemie-
crBo BHpyca. H oxmoil M3 BepmIME HKocasfpa IpPHKpeIIeH
HONHE OTPOCTOK, OKPYKeHHHIH 9YeXJOM M3 COKPATHTEILHOTO
G6enka. Ha KoHme oTpocTka miacTHHKA B miecTh Hmrel. Kak
MH YBAJHM JajbHie, 3TO CJIOMKHO® YCTpOHCTBO o6ecmeamBaeT
BO3MO)XHOCTh BBeJIeHHA TeHeTHYeCKOro MarepHaga (ara
BEYTPh 0GaKTepHadbHOH KIETKH (CM. 3KCKYPCHIO TPeThI0).
Bupyc ocnohl, ator I'yanmeep cpem JMIROYTOB, yCTpoeH emie
Goxnee cnoxuo (puc. 6 Ha BRIaAKe).

Mu roBopwim, 910 apxXATEKTypa BHPHOHOB 34BHCHT OT
CBOMCTB HX COCTABHEHIX 49acTed, KOTOpHEe YKIagbBAalTCH B
6MHCTBOHHO BO3MOKHBIe (PHTYPH ¢ MAHHMAJBHEIM YPOBHOM
csobonmoii ameprun. Ilpm atoM mpomcxommr camocGopKa co-
CTAaBHHIX JacTeH BAPHOHA, B pe3yJbTaTe KOTOPOHX H HOJyda-
J0TCA reOMeTpAYeCKM HpaBHNbHEIe Puryps. OgEaKo Bo3MOMK-
HH H omraGKE B mpomecce camocOopkm, M Torga oGpasyioTcs
aHOMaJNbHBI® (HempapuibHEE) (OPMEH BHPHOHOB, 0COOEHHO
KOrjia pedb HAET O CNOKHO YCTPOeHHHX BupycaX. IlosBusa-
J0TCA HENOJHEIe BAPHOHB — IYCTHIMKH, JIMIIEHHEE HYKIOH-
HOBOTO COfep)KaHAA, HATEBHAHBe POPMH BMecTo mapoofpas-
HEIX, 9JUIRICOMALI BMECTO MKOCasnpos (cM. pmc. 6).

MHRpPOKOCMOC KHBOrO

Berpeuasacs ¢ pasHooOpasHWeM JKHBOrO MHpPA, KOTOPHI
HEePeRXKO C NepBOro BarjIANa KaKeTcA XaocoM (BeJHKHA Kiac-
cnpuraTop m cHcTeMaTHK JImEHEH 0603HAYAN BeCh MEpP MHK-
poOpraHa3MoB xaocoM!), HaTYpaJmcT NEITaeTCA HABECTH IO~
PAKOK B 9TOM Xaoce, PACKIAKLIBAA CXORKHEI® BHALI IO IOJXOY-
KaM, Kilaccupunmpya mx. EcrectBeHHO, 9TO TaKHe HOOBITKH
OpeUPHHEMAIAC, M B OTHOMIEHHE BHpycoB. Cmagala ®X
KiaccupHOUpoBaJd DO BHEAM WOpakaeMBIX X03A6B: BHPYCH
pacTeHmH, BHpYCHl JKHBOTHHIX, BHpPYyCH O0aKTepHid, BHpYCHI
mpocreiimmx. 3aTeM BHIACHANIH Gojlee MeJIKHe TPYNINH — BH-
PycH denoBeKa, BHAPYCH HpPHMATOB, BHPYCH TIpEI3YHOB
MT. o

(IIpaMuTHBESM H HecOBepIIeHCTBO JTo#l KAaccumKanmm
GRUIE ACHEI ¢ CaMOTO HAYANA, TAK KAK Y)Ke HA 3ape BHPYCO-
JorEE OBUTIO M3BECTHO, 9T0O MHOTHe BHPYCH MIOpaKalOT He-
CKOJIbKO BHJIOB X03f€B: BHPYC AIIypa BHI3bIBaeT sabonaeBammsa
poraToro ckora H d4eloBeKa, BHpYC KiemeBoro smnedagmra
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HopajKaeT TPH3YHOB M 4UelloBeKa, a BApyc (emeHcTBa — BCO
BHJ{EI MIGKOOHTAIOIMX. )

dareM cramm KiaaccHPHEUEpPOBATH BOPYCH OO CHMITOMAM
(mpn3maxaM) GoleaHeil, UMH BHSHBaeMEIM. Tax IOABHIAChH
Tpynna pecoEpaTOPHBIX BHPYCOB, TO €CTh BHPYCOB, BEI3HIBAaK-
mnax ga0odeBaHHA AHIXATEABHHIX IyTeH, rpynma BHPYCOB 9H-
nHedanuTOB, IpymOH BAPYCOB TEMOpPArMY9ecKAX JAXOPaROK
H Oop. U ara knaccepBEKauusa, yqoOHas AMd KIHMHELHECTa, He-
AOATO HpOCYIIecTBOBANa, TAK KaK, ¢ OfHOH CTOpPOHEI, pasHO-
poAHble BADYCH MOTYT BHI3HBaTh CXOfAHLE 3a6oJeBaHUA
(cpaBEHM HpOCTO OpPraHM3OBAHHBIA BHPYC KIeIMeBOTo 3HIE-
¢anmTa B CNOKHO yCTpOeHHEIH BHpyc GemremcrBa), ¢ Apyroit
CTOPOHKEI, OREH H TOT Xe BADPYC MOKET BLI3HBATHL Da3HHEIe
¢opmur Goneann. Hampumep, BEpyC MOTHOMHEIATA MOKET BHI-
3BaTh JIETKYI0 JHXOPafgKy WIH TA:KEJI0e MNOpakeHHe IeH-
TPaJIbHOH HEPBHOH CHCTEMHl CO CTOHKMMH IapajlnvaMH.

IlognmaEo Hayumas KmnaccEHKALAA BHPYCOB CTaja BO3-
MOKHOH TOJBKO HOCIe TOro, KK Y3HAIH 0 XHMHEYECKOM CO-
CTaBe W CTPOGHHMH BHPYCOB. IIOCKONBKY OCHOBY BCEro :KHBOIO
COCTaBIAIOT FeHETHYECKHE® CTPYKTYphl, TO M BHPYCH CTaJH
xi1accHPHIAPOBAT, IO XAPAKTEPHCTHKe MX HACJIEACTBEHHOTO
BeINecTBA — HYKIEMHOBHIX KHCIOT. IloaToMy Bce BHpyCH
moppaspenAsloT Ha fAse Gonbmme rpymmsi: J[IHH-cogepscamme
BUpycH (medokcuBupych) m PHH-cogepxamme BEpycu (pE-
O6oBupycH). 3aTeM Ka’KAYH M3 3THX rpyoOo NOAPa3feAAloT
Aajiee Ha BHPYCH ¢ OJHOHMTIATOH M JBYXHHTIATOM HYKIOH-
HOBLIMH KHcJIoTaMH. Chegylomai KpATepmid — THN CHMMeT-
PHH BHPHOHOB, HAJWYHe HJIH OTCYTCTBHe BHEmHHX 06oJo-
9eK | T. I

B raGimne npeacraBneHa cOBpeMeHHAA KiaacCHPHKAmER
BEPYCOB H IPHBEleHH B KaYeCcTBe HPEMepoB HamGoiee M3Be-
CTHEI® BHPYCHI,

Kaaccuguxayua eupycoe

1. JesoxcmBHEpYCHL.

1. JHK pByxHET3aTAafd.

1.1. Ky6uueckmit THI cHMMeTpHH.

1.1.1. Be3 sEemAux 060N09eK: aJleHOBHPYCH, NamOBAaBH-

PYCHL
1.1.2. C BHemENMH 060I0IKaMH: repoec-BEPYCHI.
1.2. CmemagHpi TAOD cEMMeTphA: T-geTHHe Gakrepwo-
darm.,
4.3. Bea ompefieleRHOr0 THIA& CHMMETDHH: OCHOHHLIE BH-

PYCHL.
2. JHK ogpomRHTYATASA.
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2.4, Ry6ugecknit Tan cuMMeTpHA,
921.1. Bes BRemHANX o6oa0uek: Kpucumwni# supyc Kmixa-
Ma, afgeHocarednnrsl, gar ¢X 174.
11. Pu6oBHpycCHL.
{. PHK aByxmuT9aTasn.
1.1, KyOndecKnii THI CHMMOTpHH.
1.1.1. Be3 BHemHHX 060T04YeK: peoBHPYCH, BAPYCH paHe-
BLIX OOYyXOJe# pacTeHmil.
9. PHR opmommT9aTasn.
92.4. KyOHdecknii THO CHMMeTpHH.
2.1.1. Bea BEemHAX 060K09€eK: NOIHOBAPYC, dSHTEPOBHPY-
CHI, pEHOBHEPYCHIL,
9.2. CnupajabHBIA THIO CHMMETPHH.
2.2.1. Bes BHemANX 06GoJ0ueK: BHpPYC TaGauHO#t MO3amKH.
2.2.2. C BaemEuME 060J09KaMA: BAPYCH IpHOOa, mapa-
rpunna, GemencrBa, oHKoreHHsle PHH-copmepsxa-
muEe BAPYCHI,

IIphBenennan Tabrana mMeeT HEKOTOpoe CXOACTBO ¢ Tab-
mane# Menneneesa — B mHeit Toxte eCTh He3amoJHEHHBIE MeC-
ra. Tak, HalpEMep, A0 CHX HOp HEH3BECTHHI Je30KCHBHPYCHI
co cpoiictBamMn 2.2 (opmommrounas J[[HK, compambmmii THO
cummeTpEE) mwin puGoBEpycw co cBoitcrBamm 1.2 (PHH
[ByXHHTYATas, COMPANbHLI TN cAMMerpHH). Moxter GbiTs,
rakgX BAPYCOB W HeT B NIPHpOfe, & MOKeT OBITH, HX eme He
orkpsinn. Henasmo paGosupycwm co cpoiicreamu 1.1.1 me GBI
Jim W3BECTHEI, HO 3aTeéM OKa3aJoCh, 9TO TAKHM CBOMCTBOM 06-
nagaloT PEOBHPYCH H CXORHBI® ¢ HEMH BHDPYCHl DQHEBHIX Omy-
xoneii pactenmit. To sKe OTHOCHTCA H K [[@BOKCHBHpycCaM CO
ceoscTBaMiE 2.1.1; OBE cTaNE W3BECTHHI COBCEM HEJABHO.

Bamaaimme Tromsl NOKAaKYT, peald3oBajia JH IPHPOXA
Bce BO3MOIKHBIE CXOMBI CTPOCHAS BHDYCOB HJIH HEKOTODHIC H3
AEx OKA3alACh HOKH3HEHHHIMA H [O3TOMY HepeaH30BaH-
HEIMH.

M3 TabmnEUM Tak3e BAMHO, 9TO pasHooOpasWe B LapCcTBe
prpycoB 3HaTuTeNbHO Gonee BHIpa)XKeHO, HeXeNH B PACTH-
TensHOM ¥ JKMBOTHOM IApCTBE, ©CJH 32 OCHOBY B3ATh XapaK-
TepHCTHKY TeHETHIeCKHX CTPYKTyp. B camom pmeme, Bce xm-
BoTHBIe H PacTeHHA — OT aMeGHl 0 TeJIoBeKa M OT GaKrepm:
io TBETKOBOTO PACTEHAA — MMEIOT FeHeTHUeCKHH MaTepHal: B
sage Asyxmariaroit [[HH. ¥V Bmpycos remermueckum mare-
pHAZOM MOrYT OBITH OJHOHHTYATHE M ABYXHHTYATHe OPMBI
o6enX HYKIOHHOBHIX KACHOT. C 3TOil TOYKH 3peHASA pasnHInA
Me;xkAy BHpycaMu HONHOMHENHTA H OCIBI ropasfo boiee cy-
IqecTBOHHE, He;KeMH Mexay Gaxrepueit m gemoBexom!..
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Mosker, mopa ye OTBEeTHTh Ha BOHpPOC: 9TO Ke TAK0®
BEpycH? MuI yike 3HaeM, YTo HE paamepsl, HA QEILTpYe-
MOCTH, HA Napa3HTH3M He MOTYT GHITh KpHTEDHAMHE A TOTO,
49T06H OTJIMYATL BHPYCH OT APYIHX MHAKPOOPTraHE3MOB. 3aTO
MBI 3HaeM TaK#e, 9T0 060 M3 BHDYCOB HMeeT B CBOEM CO-
CTaBe TOJNBKO M BCerfia ONHY HYKJIEHHOBYI0 KHCJIOTY — JHOGO
JAHK, nr6o PHK. B To e Bpemsa faie y caMbX NpHEMHTHB-
HEHIX OaKTepmii (MHEKOINA3Mbl, PHKKETCHH, XJaMHAMA) BCeraa
€CTh /[Bé KAHOHHYEeCKHe (POpPMEI HYKJIGHHOBHIX KHCIOT: ABYX-
puTaataa JIHK, xpasnTensHAna remeTAYecKoil mpdopmanmd,
n opmommrdarada PHK, sunonmsioman poms mocpepmmka =
HEeKoTopHle fipyrae GyHKOHMH, 0 KOTOPHIX MHl paccKasKeM IO03-
ae. Haitpga ommaxkpel atm HauGonee coBepmieHHLle QOpMEI
XpaEeHHA W OepefaYd reHeTHUecKoi mEPOpMammEw, mpHEpoAa
0CTajach BepHa HM Ha BCeM HPOTAKEHHH 2BOJIOOHH [0 Ca-
MEIX BHICHIEX OpM OpraHMYecKOro MEpA.

Xapakrep reHeTHYECKOTO MaTepHaja H OIpPENENsAeT, Be-
POATHO, TJIaBHOe OTIAMYHEe BHPYCOB OT HEBHpyCoB. Bmpouewm,
mo3)Ke MLl YBHAMM, 9T0 H 3TO OTJIHYHE OTHOCHTEJNHHO, UTO
€CT: HMHLIe, He MeHee CYINeCTBeHHEI® OTIHYAA BHPYCOB OT
APYTAX HpefcTaBHTENel OpPraHMYecKoro MEpa.

A Doxa 3ailiMemcA GuEHAKANIIAME COCEAMH BHPYCOB: CO-
CONAMM CHpaBa H COCEHAMH CJIEBA.

Banmaiimme cocenm

[lonroe BpeMA cocem: copaBa — XJaMHJNE, PEHKKETCHH H
OTIACTH MHUKOIJIA3MHEl CYHTAJHNCH KPYOHEIMH BADYCaMH HIA
BO BCAKOM ciyvae GopMaMy ;KA3HH, BeCbMa CXOJHLIMH C BHPY-
camu. [lance B MoBOrpadmax, seimeqmnx B cepense 50-x ro-
JIOB, XJIaMHA/AHH A PHKKETCHH PAacCMATPHBAJIACHE KaK BHPYCHI.

QuasrpyeMocTs H HeCHOCOGHOCTH Pa3MHOKAThCA HA HC-
KYCCTBeHHHX OMTATEIBHHIX CpeflaXx POAHHIA 3THX MEJKHUX
napasnTos ¢ sapycaMu. He yamenTennHO, 9T0 TeXHAKa Hccle-
AOBaHMI XJTaMHAHIl B PHKKeTCHH Gonee CXOMHA ¢ BAPYCOJIOTH-
4ecKoif, He)kenw ¢ Gakrepmosormueckoii. Jlmmb Gomee riryGo-
Koe HCCJIef0BAHHE XMMHIECKOTO COCTAaBA M CTPOGHHA 3THX
OpPTAHA3MOB YCTAHOBMJIO MX CXOJCTBO ¢ OaKTepHWAMH, a He BH-
pycaMH.

Mu yae rosopmnm, 9To mpHpoAa, cTodb ABbepaibHO OT-
HOCAIASACA K FeHeTHIECKOMY BelllecTBY BHPYCOB, YCTRHOBHJIA
CTPOTHEe KAHOHH IUIA BCeX ApYrux ¢opM KE3HHM Ha 3eMie.
ITOT KaHOH ¢Taj O6A3aTENLHBIM A XJIAMHAMN, DPHKKeTCHA
A MMKOILJIa3M.

22



Jlro6aa KaeTKa KABOTHOTO HJIHM pPAaCTOHUA OTHAENEHA OT
BHEIIHeH CpeAnl TOHKOH 0GolMoukoit — paByxchioiiHo#t meMGpa-
HOM, MOCTPOEHHOH M3 MONeKyN GenkoB W kmpoB. Yepes meM-
GpaBy HOCTYHOAT B KIETKY OATATeJbHEIE BEIIECTBA H KHCIO-
Poq, Yepe3 Hee jKe BHISAAIOTCA HPOAYKTH ofMena BemecTs.
Y BHpycoB HOT MeMGpaHEL.

Y pacTHTeNBHEIX KAETOK, BKIWYafA GaKTepHH, KpoMe MeM-
GpaHE, ecTh eme KIETOYHASM CTeHKA — IPOYHO® PHTHAHO
ofpasoBaHHe, cBOero poja HAHOAPH, B KOTOPHH 3aKiiodeHa
KleTKa. XJIAMAJIHA, PEKKETCHE H MAKOIIa3Mbl HMEIOT H MeM-
6paHy, H KIeTOYHYI0 CTeHKY (HHOI]a BecbMa pegyNHpPOBaH-
HY®, DOYTH HCUe3HYBIIYI0), B IO3TOMY HX OTHOCAT K (aKTe-
pHEAM.

BakrepEr pasMHOMXAIOTCA DOyTeM OHHAPHOTO JeNCHHA
(menemmsa momonam). Tak 1Ke pazMHOMKAIOTCA XTNaMHANHEA, PHK-
KeTCHE H MHAKomiaaMbl. Cmoco6 pasMHOKeHHSI BHDYCOB CO-
BEpIIeHHO HHOH, 0 HeM GyqneT HATH peds Jajblile, B OCHOBHOM
B Tperbeil aKckypcHu. TaMm e Gyner yKasaHO, UTO BHDYCH B
OTIHYHE OT BCeX ApyrnX (opM ’KE3HEH He HMEIOT cOGCTBEH-
HHIX CUCTeM, CHHTe3Hpylomuax GeloK.

Bmpycst mmeloT cocefeit cmpaBa, HO BTH cocefd — He HX
POACTBEHHHUKH, flazke HO CaMble JAJIbHAE PONCTBEHHAKH, MEMK-
Ay HEMH raybokas mpomacTs Ge3 MocTa: Mexkqy BHpycamH
H mpocTeAmaMEA GaKTepHAMH HOT HEepeXOAHBIX, IPOMEKY-
rouEKX (opm.

CocemE cileBa — THTaHTCKA® MONEKYJH OGHONIOrAYecKAX
DOREMOpPOB M HAaAMOJXeKyaApHbie oGpasosamma. Yeu! HNx mHer
B HEOPraHHYECKOM MHpe, HOTOMY 49TO CHHTETHYECKHE HOJNH-
MepH HMeT JANb OfHO ofmee ¢- BAPyCaMH — OHH, KaK H
COCTaBHLHE YACTH BADPYCOB,— HOJHEMEpPH. JTH NOMNMEPH HE
HIYT HA B KaKoe CpaBHeHHe ¢ pasHoo0pasdey BHPYCHHIX Ge-
KOB, TAK KaK COCTOAT M3 YHBUIO NOBTOPAIIIAXCA MOCJAEROBA-
TeXpHOCTeH Gollee MPOCTHX XEMPAYECKHAX COCNHHEHHHN, a CHH-
TeTHYeCKAe MONMHYKIeOTHAB], WIA HYKICAHOBHE KHCJIOTH,—
nams y6oraa aMETanAs Goraroro mEdopManHeil reHeTHIECKO-
ro MaTepHajla BAPYCOB.

Taxam o6pasoM, 3TH COMHATEIHHEI® COCENH OTHENEHH OT
BEpycoB eme Gosee mApoKo#l B riyGokodl MpomacThio, HeKelXH
XJAMAJAA HIH PHKKETCHH.

Bimxe k BHpycaM CTOAT HEKOTOpPHIe COCTABHEI® TAaCTH
KJIeTKH, KJIeTOTHbI® OpraHe/IK — PEGOCOMH H MHTOXOHADHH,

PrGocomMu — cBoeoGpasanie (abpukm Geaka, Omm mpen-
CTaBAAKT coGoif Texa sumAmcompmoil opMBL, cocTosmHe
H3 xByx cy6pemmmmn, HKampan cy6pemummama puGocoME
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opeficTaBiiger coGoii HATL PAGOHYKIeMHOBOH KHCIOTH, B3a-
HMOJleHCTBYOIIYI0 ¢ MOJNIEKYJaMA pasHHX pHGOCOMANbHBIX
GeNKOB, 9HCIIO KOTOPHIX MPeBHIIAaeT TPH AecATKA.

Hak e ara ¢alpmka paGoraer, kKak oCymecTBIAETCA
cuHTe3 Gemxa? Jlnm sToro BepHEMCA K CTPOGHHN reHeTHYE-
CKOro ammapara KieTkd. Mu He pas ymoMmmand, uTo BHpYC-
HE WIH KIeTOYHB TreHOM — XPAaHHTeNs FeHeTHYeCKOH HH-
dopmanmm. I'nmaBHOe HasHadeHWe 3ToM WHPopManUE — IpO-
rpaMMHApPOBATh NPOM3BOACTBO (eIKOB, KOTOPHE pPAasiNHIHK Y
pasHEIX GHOJIOTHYEeCKEX BHIOB, B Pa3HbIX KIETKaX OJHOrO H
TOTO Ke HHAABHAYYMA H BHYTPH KaKNOH KICTKH.

MoskBo Gea mpeysenmueHHsA CKasaTh, YTO BCE MHorooGpa-
sde ¢opM KASHE Ha 3eMie CBA3aHO C MHorooGpaswem Geix-
KOB, TaK Kak (eJKd BHIOONHAKT chequdmdeckue QyHKOAN
B KIeTKax M opraEMsMax: ofHH o0ecmeuyHBalOT CyMECTBOBA-
HAE ONpeNeNeHHBX CTPYKTYpP, Apyr¥e B3aMMOMEHCTBYIOT C
HYKJIEHHOBBIMHA KHCJOTaMH, TPeThHE CIy:KaT QepMeHTaMH, TE€T-
BepPThle — peryiafATopaMd ®H T. 1. VEausMAyansHOCTH GeakoB
3aBHCHT OT MOCAeAOBaTeAbHOCTH AMHHOKHACJOT B MOMAMIEOTHA-~
HO# menm. 3aMena Jae OQHOU M3 HAX MOKET Pe3KO H3MEHHTD
cBolicTBa Oenka.

HNoscaum ma mpumepax. MsBecrHo, uTo MONMeKysa remo-
raobynuaa — enka, NepeHOCAINEr0 KHCJIOPOX M3 JIETKHX B
KIIETKH BCOr0 OPranM3Ma, MMEeT CTPOro OmpefeNeHHELI aMH-
HOKHCJIOTHHH COCTAB H CTPOTO ONPE/ENGHHYI0 IOCAS[0OBATEb-
HOCTH AMMHOKHCIOT B IOJNOENTHRHOU HenH. B HekoTopmx
paifoEax TPONAYECKOro MOACA JIOAM HMEIOT reMOrio0yinH, B
MoJieKyJaX KOTOPOT0 3aMeHEHA TOJBLKO OfHA M3 HeCKONbKAX
coT aMuHOKHCJIOT. M BOT pesyibTaT: JOAH ¢ M3BECTHOH Moje-
KyJ0ii reMormo0yamHA CTpPajalOT TAKemoil GomesHbI0 — cep-
HNOBU/{HOK aHeMHWel (MAaJOKpOBHEM), HO 3aTO OHH MAaJOIyB-
CTBHTEJIBEH K MaJIIPHH,

Kampuit 6enok wumpmsmpyanen. KakEM e o6pasom
ofecneYwBaeTcA BX NPABHIHHEIA CHHTE3, KTO KAeT IPHKa3
Ha TNPOM3BOACTBO (elKa MMEHHO ¢ ZAaHHOU aMHHOKHACIOTHOI
HOCAef0BATEeAbHOCTHIO?

9T1a BenHKag TafiHa KMaHEM GEIa pacKpHTa B Hagaje
60-x roos, Korga OLTO YCTAHOBNGHO CYINECTBOBAHHE T€HOTH-
9ecKoro Koja, 3ammE(pOBaHHOTO0 B CTPYKTYpe Ke30Kcupubomy-
KIEemHOBOH KHCIOTH. Kakgne Tpm DociaenoBaTeNbHRIX HY-
Kreornga (rpmmnaera) B nemu JJHK oxasammesr kKomom pna
onuoir ma 20 ammmormenor. IlpocToil pacuer mOKasHBaeT, 4TO
H3 YeTHpEX HYKJIeOTHXOB MOKHO HONYdYHTH 64 pasHEIX TpH-
LIeTa, & 3TO 03HAYAaeT, 4To Kaxaad ua 20 aMAHOKHCIOT HME-
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A «IyaHMH—IHTO3AH» B3aHMOJOMONHAIOT APYT APYra, & CHH-
re3 HatTH PHK, xoropan HasnBaerca madopmanmonnmoit PHK,
mm PHH-mocpenmukxoM, obecneunBaercA cHemuaibHEIM (ep-
meEToM PHH-nonumepasoit. Hadopmanmonnas PHK mepexo-
AHET, MHETpHpyeT W3 Afpa B IHTOINIA3MY M NPHKpEIIAeTCH
CBOMM HepeJHEM KOHIOM K pmGocome.

K Mecty cHHTesa Gelka KOCTABIAAITCA AMHHOKACHOTH.
9Ty safavy BHIOAHAT CHENAANBHLHE BAAN PHOOHYKIEHHO-
BHX KHcA0T — Tpancmopranie PHK co cmoxmoit kondurypa-
nueii. K ognoMy ma Komnos takoit PHK npuxpemnena ammano-
KHCJIOTA, TOYHee, AMHHOKHCIOTHHE OCTATOK, a CepefiHHA ee
o6pasyer meTNI0, HA KOTOpOil MMeeTCA AaHTHKOMOH, TO €CTh
TPHIIET, KOMIJeMeHTapHLI TPHINETY, KOAEPYIOMEMY ompe-
JelleHHYI0 aMEHOKECIOTY. Tpamcmopramx PHHK cymecrsyer
CTONbKO, CKOJABKO KoOMoHOB (TpHILIeToB),— 64, mosToMy HA
Ka)KAYI aMHHOKACIOTY B CpeflHeM HOPHXORHTCA TPH TpPaHC-
nopranie PHE,

Korpa megopmanmornags PHH npukpemmrtca k pmbocome
CBOHM KOJIOHOM, C HMM HAYHMHAET B3aHMOAEHCTBOBATE T TPAHC-
noprEaa PHK, KoTopas mMeer xoMmaeMeHTapHHH aHTHKOMOH.
3arem mpomcxonur mepeasm;xeRue andopmanuonsod PHH ma
TPHIIEeT BOepeX, M ABa pPAAOM HAXOAAMMUXCA AMAHOKHCIOT-
HEIX OCTAaTKA COGAWHAIOTCA HmeNTHRHOH cBaspi. OcBoGomme-
masca or aMHEOKHCI0T TpaHEcmoprHas PHK cxommr co cBoe-
IO KOXOHA ORHOBPEMEHHO ¢ IpORBMKeHHMOM HHEOPMaUHOHHOK
PHK ma rpanzner Buepep,.

Tak mar sa maroM IDPOHCXOAHT CHHTE3 HOJHNENTHIHOMN
meom. Ha caMom fene aToT mpomecc HPOHCXOAUT 3HAYMTEND-
HO OBICTpee, He)KeJId YATASTCA 3Ta cTpaHHMNa. [asa cmHTe3a
6erxa ms 150—200 aMHHOKHCJIOTHHX OcTaTKOB Tpebyercs
He Gomee 2—3 MaHYT. ITO — NONAMHHHA BHXPH MeTabo-
Jm3Mal

Kax curTes magopmanmonnoit PHK, raxk u cmares Gemka
Tpe6Gyer satparn ameprmu. OTKyfma me omHa Gepercs, Kro ee
npefocTaBiasAeT? JHeprmsA BHIENAETCA B IpOLEcce pachajfa
HOKOTOPHIX COeqHHEHHH, MIABHHKM o0pa3oM agemosmaTpHdoOC-
data. B KneTKe cymecTBYIOT cHenmalbHBE 06pasoBaHAS —
MHTOXOH/[PHH, B KOTOPHX OCYINECTBJIAETCH 3ar0TOBKA CONH-
HeHHif, GoraTerx sHeprueit. MuTOXOHRAPHEE — cloKHEIE 06paszo-
BaHHUA, OpefcTapisomee coboil monne Tena ¢ ABYXCROHHEIME
MemOpaHAMHM H MMeOIAe pa3BeTBICHHBE BHYTPEHHHE Iepe-
TOopoRKkE. B MEHTOXOBApHAX OCYINECTBAAIOTCA HEOH B3aHMO-
CBA3AHHLIX GHOXHMHIOCKEX peaKINAd NpeHMyI{eCTBEHHO
OKHCAHUTENBHOTO XapaKrepa, B Pe3yAbTaTeé KOTOPHIX HAKAILIM-
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paerca afeHosmETpEdOcdaT B APYTrHe coefMHEHHA, GoraThe
SHEpruen.

MuroxoEApAE EMEIOT CBO reHeTHYSCKHH amuapaTt B BHJ
AByxauTyaTod mupkyaspHoir JIHHK ¢ Momdekynsapmoit Maccoi
oxono 10 mmuTHOHOB, cOGCTBeHHHE PHGOCOMHI M 9IaCThH C€O6-
creepasix TpancooprEsix PHR. Takam o6paaom, 8T0 A0BOIL-
HO aBTOHOMHEIE O0pa3oBaHAA M fAaXKe [eleHHe AX MPOHCXO-
AT HEsaBHCEMO OT [€N€HAA KAeToK. MHorme cumraior, 410
MATOXOHADPHHM — HOTOMKE GaKTepHi#, cTaBmAe CHMOMOHTAME
(COKHTENAMHA) KHBOTHEIX M pPACTHTOJALHHIX KJIGTOK H IIOTe-
PABIIAe CHOCOGHOCTh K CAMOCTOATONLHOMY CYM{eCTBOBAHEID.
B monnsy raxoro mpegmono:KeHHA CBHAETEALCTBYET GONBIIOe
CXOACTBO MHTOXOHAPMANGLHHIX pHGOCcOM ¢ GaKTepHANLHHIMH
pabocoMamMH, ropasno Gonsmiee, HeKeNd ¢ pEGocoMaMH LH-
TOILIABMH! JKHBOTHHIX H PACTHTEJLHLIX KJIETOK.

B 4eM e cxoAcTBO BEHDPYCOB ¢ 3THMHA ABYMA KJIGTOYHBIMH
opraneanamu? Hexoropoe c¢xoacTeo, HeCOMHEHHO, €CTh. Tak,
manpamep, PHH-cofepxamue BApycH THma BApyca TaGavHoit
MO3aHKHA WJIHA BAPYCAa IOJAOMHAENNATA, KAK B pHOOCOMBI, AMEIOT
onsorrTaatyioc PHR, saxmouennyo B dyrasp ms GenKoBHX
monexkya. CxofcTBo, mpaBAa, HeGOAbIMIOR, TAK KAK MOJEKYAH
pE6ocoMansHEIX GeIKOB pasHEIe, a MOJEKYIH BEpycHbX Ges-
XoB, B3amMofeicTByomue ¢ BEpycHo#t PHEK, ogmrakosm mas
Ka’K[oro W3 Ha3BaHHHX BApycos. Iio camoe raaBroe pasnmane
B TOM, 9TO BHPYC Be[IeT CaMOCTOATENALHYI0 KM3HB, TOTFa Kak
puboCOMBI BCerga OCTAlOTCA TACTHI0 KIETKH.

C remeTmueckuM MarepmadoM METOXOHApmi cxomma JITHH
QJIeHOBEPYCOB: OHA, KAaK M y MHTOXOHApHH, ABYXHHTIATA H
nepkyaapaa. Ha atoM cxopmcTBo xoHIaercA. CTpoeHHe MHTO-
XOHNIpHH He HMeeT HAWIero O0M[ErO CO CTpPOEHAMEeM BHpYCOB,
paxe ecau omm mMmeror cxoaayio JJHH. K Tomy ske MuTOXOB-
IpPHE B JyYIleM cIydYae 06lMafaloT OTHOCHTeNLHOH aBTOHO-
MHeil, TOrja KaK BHUPYCH BemyT ce0fi KaK CaMOCTOATENLHEIe
OpraEA3MBbI.

Crano GHTb, KI€TOYHHE OPraHENIH JAML ¢ Goabmoil Ha-
TAMKOH MoryT GHTH Ha3BaHH COCENAMH BHPYCOB CJeBa.

HepaBro OuiEm HaliIeHH DONJAHHHEE COCENH CJIE€BA — HMH
OKa3ajJIACh areHTHl «Me[JIeHHHX» Gojie3HEHd IKHBOTHHIX H
cBoeoOpa3HbIX Gosle3Hell pacTeHHH.

Y oBenm BcTpeuaerca GomesHs CKpemd — Me[JIEHHO WpO-
rpeccapyiomiee NereHepATHBHOe 3a00eBAHM® KEHTPAIbHOR
HepBHOI cacreMul. Boe3ns sapasna m smAfeMHYIHA, H IIO3TO-
My OBIE OpefUPHHATH HOONBITKA BHEIHTH €e Bo3byamuTe-
aa, UccnenosaTenaM yRamoch mepefaTh GojesHh MEBIMIaM ¥
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YCKODHTH ee TedeHHe, ITO obnertaer mayuenme Bo3GyxmTend.
U amecs BApycomoros NOACTeperanH HeORHAAHHOCTH, Bmpyc
OKagajicd IPe3BHUANH0 MEIKHM W HeoOLYaiHO YyCTONIABHIM
K BO3JeHCTBAAM — KANAYCHHIO, YALTpadHONIeTOBOH M HOHH-
sEpyolmeil pagmanmi. Ha ocHOBaHHE 3THX ONLITOB OHO Bpe-
MA OpeAnoNarajd, 9T0 aréHTAMH CKPOIH ABAAIOTCA... CAMO-
penponynapylomumeca MeMOpanKl MR fase yraesoan. Temeps
YCTaHOBIIEHO, YTO B POJH areHTa CKPEOH BBICTYOAeT HHABKO-
monekynapaas PHH, TecHo cBABaHHAA ¢ KIETOYHHIMH MeM-
Opamamm.

K cxoxuHM peaynbTaTaM OPHILIA HCCIEA0BATENH, H3ydaB-
mue Gyropaatywo Gonessp kaprodensa. Boabynarenn aroir aa-
pasHoit GolesH® OKa3aicAd HACTONBKO MAJ, 9T0 ero moGoAlAch
Ha3BaTh BHPYCOM W HasBaJl® BAPOMAOM. B nannHejmem Brisc-
Hiock, aro sapona — roraa PHK, nparom nosonnBEO Mammix
pasMepoB: MOJeKylApEaA Macca ee He npeBmmaer 100—
420 TRICAY, 11 MO PAAY CBOHCTB OHA 0YeHb CXOAHA C TPAHCHOPT-
moit PHK xnerox. Ha Taroii Manoi MolleKyne Heab3sa 3aKoAI-
poBaTh faXke ofEOro Genka, a mams noarmentaA u3 80 ammHO-
KMCIOTHHIX ocTaTKoB. U TeM He Memee 3Ta HyKIeHMHOBam KHc-
JoTa pasMHOMKaeTCA (HENOHATHO KAK; BO3MOMKHO, €6 pa3MHO-
AaeT KJeTKa) W Jake BH3bBAeT 3aGoieBaHHe paCTeHRIT C
9eTKO BHpa)keHHHMHA NPA3HAKAME.

Ho ecam sTo Tak, To 4To Ke aTo 3a cocepu? I1 me mpa-
BHIBHOE JH AX TaKKe HazBaTh BEpycamu? HepaxHo, 910 OHH
(areBTH cKpemm H BHPOHAM) COCTOAT H3 ONHOH HYKJIeHHO-
BOi KHCJOTH, K ToMy e HeGonbmo# mo pasMepaM. Baxmo,
9T0 OHE Pa3MHOKAIOTCA, DAPA3ATAPYIOT M BHI3HBAIOT 3aboie-
BaHAS X03f6B — CJIOBOM, BEXYT ce0d, KaK JKMBHE OPraEA3MHI.
N yR oHH-TO AEHCTBATEILHO HMEIOT COCefedf, KOTOpHI® pac-
monaraloTca eme Jesee: aTo Tpamcmopranie PHK, cpammm-
TeNBPHO HPOCTHe COSAHHEHAA, HX HOJABHO YAAAOCH CHHTO3H-
pOBATH XHEMMIECKAM IYTEM.

HKorga yamacresn pacmadpoBaTh XHMHMIECKYI0 CTPYKTYpY
BHPOH/IOB, MEI, BepOATHO, BIeDBHIe MOiiMeM, B 9eM pa3gHAma
MEXAy JKEBHM H HeOXHBRIM. MoKHO, KOHEYHO, BHDOHMH
o0BABATL He )KHBOH, a MEPTBOH CaMOBOCHPOH3BOAAMICH Ma-
repreii. Ho Torma mpmEAeTrcA IpH3HATH, 49TO Pa3MHOKeHHe,
HaCJeCTBeHHOCTh, H3MOHIABOCTh, IPHACHOCOGNAEMOCTE K Me-
HAIOIMEMCH YCIOBHAM CPefbl HEe eCTh IJABHHE NIPH3HAKA
’KH3HU.

Torga 9To ’Xe TaKoe KESHL?



Kro nx ponmtenn?

3nech HeT HEOGXOMMMOCTH NPHBOAUTL HOMHYI0 KiaccHpH-
Kanmio M3BECTHHIX B HACTOANEE BPEMA BAPYCOB, IACIO KOTO-
pHx npmGamxaerca K Teicade. I'opasfio Bad<HE® OTMETHTb,
9T0 CXOfHBIE 0 CTPOEHHIO BUPYCH OMHHX TPYIO — Iapas3dThI
OTPAaHHICHHOTO KPYra XO03fieB, JpyrHe — HOPAMKAIOT BHJHL,
danoremeTHIECKA fANeKHEe APYT OT APYra.

OrpaBmEdeHHBIA KPYT X03f6€B HMEIOT, K NPEMEpY, YOOMSA-
HyTHle paHee T-ueTmnie (harm co caoMHBIM cTpoeHHeM. Bce
OHA Napa3UTAPYIOT Ha GaKTepHAX KHOIeYHOH IPYNNHI A MO-
ryr OHTbL DpH3HAHH Y3KOCOeNHAJHA3HDOBAHHBIME (opMaMH.
K eme Gonee comenuammsmposannsiM dopMaM OTHOCATCA MeJ-
kne PHK-conepammue darm; mx MonexyxapHag Macca OKoO-
N0 Mmmnuona. OHE DOPaMaioT TONBKO MYMKCKEe 0COOHM KH-
MeYHOd MaNoIKE H BHEJPAIOTCA Uepe3d JKIYTHKHE Gakrepmi.
YnouuBasmuecs ye oaxorennsie PHH-comepxamme sapycst
nopaxaloT Gojee HMIMDOKAH KPYr X03f€B — IPECMHIKAIOMHX-
cA, OTHN ¥ MJEKOOATAIOMHAX, OXHAKO y3Kad CHeNMaAM3amus
TaKKe OYEBHJHA B CBA3H ¢ BePTHKAJbLHON mepefadeil m cmo-
cOGHOCTBIO COGAHATRLCA ¢ KACTOTHLIM FEHOMOM,

Y HeKoTOpHIX BHDYCOB OfHOM H Toli Ke rpynnosl mHabiaio-
JaeTca OPOTHBONOJOKHOE SABIEHAE — AX X03A€BA OTHOCATCSA
K OTAANeHHBHIM ApPYT OT ApPYra (MIOTeHETHIOCKAM TIpymIaM.
MpaMepoM MoryT cXyKHTh BHPYCH ¢ AByxcnapaasmoit PHK,
MopdoNorEIecKE CXofHBEe MeXKTy cofoil, mopa)apomuae weno-
Bexa (peoBHPYCHI) M pacTeHHA (BAPYCH pAaHEBHIX ONmYyXO-
neit). Bupycw rpynoel ocnel o0HAapyseHEI Yy UeNOBEKa,
MJIGKONHTAKIHAX, NTAN, pui6 1 Hacekomux. Eme Gonee pasu-
tenen npuMep PHHR-conepxamux supycoB, mMeomnx nyaeo6-
pas3Hoe CTPOEHHe: OHH HOPAKAlOT 4Ye/NOBEKA H KHBOTHEHIX
(6emencTBO, BE3MKYAAPHHI CTOMATHT), HACEKOMHIX (BHEpYC
Zposodmiabl) m MHOTEe BEAH pacTeHmil (MosamgHble GojlesHM
Kaprodens W 3JIAKOBHIX).

9BOMONEA B BHPYCH

IlytE sBonONEE OTAENHLEHRIX TPYNO BHPYCOB fAalleKo He
BCeraa ymaeTca mpocieautb. MosBo, HAnpEMEp, NOHATEL 5BO-
aonmo oBxoressnx PHH-comep:kammx BHpycoB: oHH H3Me-
HSUIACH BMECTe CO CBOMMH XO03fIeBAMH — OT LPECMLIKAIOIIAX-
CA 10 DNTAOD H MiIeKondralommx. MoXHo DoHATL JAake
SBOMIONAK PEOBHDPYCOB, HOCKOABKY BO3MOKHHIE HX Ipejme-
CTBeHHHKHM — BHPYCH DaHEBRIX oNyXxoledi pacTeHHil — mepe-
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AAOTCA WICHACTOHOTHMMH, CPefH KOTOPHIX HOABHJHCH KPOBO-
cocu. Ho TpymHO mpeactaBHTh, KAKHe SKONOIHICCKHE CBA3H
MOIJIE CAeNAaTh OpeACTABHTENCH OHOM W TOH ’Ke Ipynmel Oy-
NeBHAHEIX BAPYCOB Bo3GynurensMu Gonesmelt pacTemmE, na-
TEHTHHIM BHPYCOM HaceKoMoro H BoaGymareseM GonesHeil
XumARKoB. MokEO MMM DpefmonaraTh, 9T0 8Ta Ypes3BHYali-
HO JIpeBHAS IpyNIa BHPYCOB YAHBHTEJbHHIM oGpasdoM coxpa-
OAjia CBOII XapaKTepHEIe TEPTH HA NPOTHHEHAH MHJLUIMOHOB
JIeT SBOJNIONAHA B COBEPHIEHHO PA3HHX 3KOJIOTHYECKAX YCJIOBH-
AX (B TKaHAX HaceKOMOTO, JHCTHAX PACTeHHH, NOHTPAIbHOK
HEPBHOM CHCTeMe BHICIIMX KHBOTHBIX).

I'emeTHUecKmit MaTepMaj y BHpYCOB HACTOJBKO pasmoo6-
pa3eH, YTO BO3HHKAET COMHEHHEe B 0GIMHOCTH HX NPOHCXOMK-
nemdsa. Bonbme Toro, EeKoTophle HCCJAEAOBATENH CYHTAIOT,
9T0 OO 3TOH OpPHYMHE Yy Hac HOT OCHOBAHHA 06HeAHHATH HX
B oflgy cHCTeMaTHdecKyio rpynmy. OxEako 3aKOHE KOOHpO-
BAHASA TeHETAYECKOr0 MATepHaJa OXHHAKOBH y Bcex ¢opm
KE3HH, BKJIIOYaA A BEPYCH: OHH HONIMHEHHI KeJe3HOMY Ipa-
BHIY KOMILIEMeHTAPHOCTH OCHOBAHHA, MaKCEMAJAbHO HCKIIO-
9ameMy OMHAGKE KONMPOBAHNA M HANEKHO COXPAHAINEMY
TeHEeTHYCCKHH KOJ.

ITo moBogy mpoHcxomeHMA BHpPYCOB eXHHOH TeopHd MO~
Ka HeT, eCTh TONBKO THIIOTe3H, BHICKA3AHHLIEe PAa3HHIMH aBTO-
paMH ABa JecATKa JeT Hasaf.

CornacHo mepBoil M3 HHAX, BHPYCH — INOTOMKH JpeBEHX
noxnetodnsx ¢dopm xmsER. PasEoobpasde reHeTHIECKOTO Be-
I{ecTBa y pasHEIX IPynno BHPYCOB B 3TOM CIydae OTpakaer
9BOJIIOLIHI0 BEIMODPIIMX AOKAeTOYHHIX ¢opm KH3HHA OT OAHO-
compansnoit PHR mo asyxcmmpansmoit JHK, a yrpata Genok-
CHHTe3HpYlomux (yHKImil ecThb pesyiAsTaT AJMATENbLHOR per-
peccEBHOil (06paTHoii) 9BOMIOIMH, XapaKTepHO# AJMA Iapasd-
THIeCKHX opm.

CorznacHo BTOpOit TANOTe3e, BAPYCH — MOTOMKH GaKTepHit
HJIH JPYTMX ORXHOKJIETOYHHIX OPTaHH3MOB, AOCTHTIIEE riry6Go-
KOl cTemeHHM mapa3uTHaMa. YTpara UMH GeJoKCHHTe3HpYIO-
IMAX CHCTEM TaKKe HOCHT BTOPHYHLIA XapaKrep, a pasHool-
pasde TeHETHYECKOT0 ammapaTa OTpa’kaeT TAKKe MPOIEeCCH
perpecCHBHO#t 3BOJIIONNA,

CorracHO TpeTheit rEOOTe3e, BAPYCH — 3TO IPOAYKT 9BO-
aonuy cy6KIeTORHLIX CTPYKTYp: IPpyOI IeHOB, MATOXOHADHIA,
pa6ocom. Pasnmana reHeTHYeCKoro ammapaTa HX 3aBHCAT OT
HCXOANEIX CTPYKTYP, CTABIIEX aBTOHOMHEIMH. VIHaue rosops,
BHPYCH BEHIDUIE M3 KJETOK.

Ileppas rumoTesa mCXogAT M3 NPH3HAHHAA MOHOQHIETHIE-

30



CKOTO (M3 OHOrO0 MCTOYHAKA) IPOECXOKCHAA BAPYCOB: pas-
HEle HX (POPMH OTBeTBHNMCh OT OCHOBHOIO 3BONIOIHOHHOIO
CTBOJIa IIPOTPecCHBHON aBomionmd, TpeThd rMOOTE3a HCXOMHET
u3 moaAdmaeTHIecKOoro (MHOKECTBeHHOTO) NPOHCXOKICHHS
BHpYCOB: pasHEIe MX TPYNIOEl OTPAaKaloT pasHoofpasme Kie-
TOYHEIX CTPYKTYP, B3 KOTOPHIX OHH pa3BHBaNHCh. llpmamamme
nepBoil rEMOTE3H 03HAYACT W NPA3HAHME BHPYCOB IpeNcTa-
BHTENAME efuHO# KnaccEpuxanmomHo# rpyuntl. Ilpnsnamme
TpeTheili IHIOTe3hl HMCKJIIOYAaeT OTHeCeHHe BAPYCOB K TAKOH
eOWHOH rpynme.

Bropas rmmoresa momyckaeT ofa TONKOBAHHAA,

JBa necATHIETHA Hasaj rHOOTE3a KIETOYHOIO IPOHECXOK-
NeHAA BHPYCOB Ka3dalach HamMeHee y(eIUTeILHON M KOHKY-
PHDPOBAJIHA NPeAMYMECTBEHHO fIBe NepBie runotessl. llepras i
B HacTofAllee BpeMA COXpaHAET CBOKO yGemuTenbHOCTh. [lelcT-
BATENbHO, €CAH NPH3HATH, YTO SBONIONWA IIA OT OXHOCUH-
pansHOit PHK x peyxcompanvmo# JHK, To MHOrOe cramo-
BHTCA NOHATHHIM M B 3BOJIONMHA BAPYCOB, M B 3BONIONHE IO-
CleAyIOMuX KIeTOTHRX (OopM KH3HH.

Ilpapona pemko orGpachiBaeT HoNe3Hble NpHOGpETeHHS.
C nmossnemmem asyxcumpanbHoil JIHK-crpykTyph, Gomee Ha-
AeKHO ofecmevnBaiomeil COXPaHHOCTh FeHETHIECKOTO KOAA,
Hekenan opHocumpansEas PHH, mocnepmas coxpammna ponas
mepefaTYMKA TeHeTHIeCKOH HHEQOpMAIME, YTPATHB pOIb €e
xpanmrend. Taxkum o6pasoM, yie Ha 3ToHl CTafiMA pasBHUTHA
OpraHMYeCKOro MHpA MAEACTBOBAJ 33KOH PpeKANUTYJIANHEHA —
OOBTOpeHUA, WiM cyMMupoBamHA. [pesEHe (opMbI BHPYCOB
¢ FeHeTHYeCKHAM ammaparoM B Bufe ogaocmapambHoit PHK
coxpauuian o0e QYHKIUE — M XpaHEHHA, H Nepefavd reHeTH-
4qeckolt wAGopManmm; Ase Apyrue rpynos PHK-cogepskamuax
BHPYCOB CTAJNH CBOeoOpa3HBIMH OTBETBJICHHAMH.

Y BEpycoB ¢ aByxcmmpanabEoit PHK mociepmsaa mpocro
ABIAETCH COXpaHEeHHEM peIUIMKATHBHON crajdd, mad (opME
PHHK, xoropas =Bceraa asyxcmupaxbHa, B mymeoGpasHmIx
BEpycax (a Takke MHUKDOBHPYCAX H NAapaMHKpPOBHpYcCax),
umeomux ofHocmmpaabaylo PHH, pommrensckas HETH ciry-
AT XpaHATeNEeM reHeTHIecKoil mHEPopManmm, a HAPopMa-
LHOHAY0 POJIb BHINOJHAIT KOMIUIeMEHTapHKIe efi Kommm, XKo-
TOPHIe CHHTE3HPYIOTCA BUPHOHHOH TPAHCKPHNTA3OM.

B omxorennnix PHHR-comep:kammx BEpycax, kKak o6 aToM
6ymer CcKasaHO B JKCKYPCHE YeTBEPTOH, OCYIECTBIAETCH
rpaackpunnua PHK s JTHH.

Ecnm cmpasemnmBo mpepmoiioskeRnHe o0 3BOJIONHA IeHE-
trueckoro anmapara or PHK k JHK, 1o ciegyer mpusmath
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aToT cmoco6 TpaBECKpEnomm Bechma ApesmuEM. [lepBomavamsHO
o6HApYKeHHH# Y OHKOTeHHHNX BHAPYCOB, OH 3areM Owur Haii-
HeH H B HOPMANBHBIX KIETKAX, B YaCTEOCTHA B gMGpuoreHeae.
Onxorennsie PHHR-comep;kamme BEpycst Moryr 6HTEL Tarme
ceasyiomy sseAoM ¢ [IHK-conep:ramamn srpycamu, KoToprie
¢ To#i ’Ke [oNel BePOATHOCTH MOKHO CYHTATH HPOHCXOAAINN-
MH OT KIeTOYHHX (IopM ¢ reHeTHYECKHM MAaTepuajioM B BHJe
asyxcmmpaneaoit JJHHK. Taxamm o6pasoM, rumoresa mpowc-
XOA{IeHIA BHPYCOB OT HOKJEeTOYHHIX (opM KH3AE He HMeeT
JIOTHYEeCKIX HMPOTEBOpedYMii ¥ MHOrEe (aKTH B He® YKIAJhI-
BalTcA. TeM He MeHee OHa ocTaeTca He Gombmie YeM rEmoTe-
30Hf H He MOKeT IPETEeHAOBATh Ha POJb TEODHH.

T'mnoresa perpeccEBmoit 3BomlonEH GaKTepmit W ApYyrmx
OXHOKJIETOIHEIX OpPraHH3MOB AONYCKaeT @ MOHO- M moaaduie-
THYEeCKoe IpOmCXoAxAeHEe BAPYCcoB. Cpenm Gaxrepwmil, rpuGoB,
npocTeAmMAX MOKHO HaliTH HeMaso ¢opM, CTABIMAX CTPOrEME
BHYTDEKJIETOYHRMA napasaTaMd, J[ocTaToYHO Ha3BaTh IpyN-
Oy COOPOBHKOB Cpefd NpocTeHMHAX, PHKKeTCHE H XJaMBABH
cpexm Gakrtepn#i. CpeH OJHOKIETOYHHX OpPraHASMOB €CTh
caMGrornyeckde ¢opMu. JIBIDaAEEKE MO)KHO CYATATH HpH-
Mepom cuM6mosa rpmboB m Bofopocaeil. Y TepmMuTOB Gakre-
pRA-cAMGHOHTH CTalX;m C¢BOEOOGpaszHHIMA OpraHelIaMH, HOMO-
rAOOEME YCBAWBATE KIETYATKY.

Mu yke Kacamdch HpeAUONOMEHHAS, 9T0 MEATOXOHJDHHE —
3T0 IPOAYKT SBOJIONAE GaKTepHi-cAMOHOBTOB, HOCKONLKY
cHCTEeMH! cHHTe3a 0elka B HHX CXOQHH ¢ CHCTeMaMH IYpOKa-
pEOTOB (HH3NIAX KJIETOK) H OTAMYAIOTCA OT PEOOCOMANBHEIX
CHCTEM 3YKapaoTOB (BHICIIHX KiIeToK). Eci@ mcxoauTs n3
aTOM THHOTeSH, To JBa BEAa jaByxcmEpaasHoil JJHK y smpy-
cos (UmpKynApHasg B nuBeiHan) umpomcxoast or JTHK mpo-
KapHOTOB H 9yKapHoToB, Bolee TpyAHo HOEATH IPOHCXOMKNeE-
aee PHHK-comepxamuax BHpycOB, a Takke yTpary GeJOKCHH-
TesEpyromux cHcreM. C TOYKH 3peHWA 9TOfl TIHIDOTE3H
Hanbolee ¢A0KHO OGBACHATL NOABIECHHE pa3HO0GpAa3HEIX
dopM remeTHYecKoro MaTepHAJA, TAaK Kak TpeGyeTcA mpH-
3HAHAE 3aMeHH (olee COBEPIIEHHOr0 reHOTHIECKOro ammapa-
Ta MeHEe COBepPIIeHHHKIM, TO €CThb HE IPOCTO PerpecCHBHOM
PBOJIOLAA, a4 9BOJONEA B NPOTHBOMNONOMKHOM HAOpPaBAOHHH.
9T0 — cepbe3HOe JOTEIECKOe HpOTHBOPETHE,

T'EnmoTesa KJIeTOYHOro MPOMCXOMKICHAA BHPYCOB B HACTOSM-
mee BpemsA IpefcTaBAAeTcH ropasgo Gomee yGemurenanBoif,
HOReNH [Ba necATHaeTEs Hazap. Coriacmo 2To#f rmmoreae,
cymectpylomue GopMH BAPYCOB — 3TO AEPHBATH], a MOMpPOC-
TY HOPOROEHHMA COCTABHHIX YacTell KIGTOK, CTaBIIHE AaBTO-

32



HoMHEBIMA cHCcTeMaMH. CpefH COCTABHEIX JACTell KIeTKH MOMK-
HO HAfTH CTPYKTYpH, HYKJIEHMHOBble KHCJIOTH KOTOPHIX Ipex-
CTaBJAIOT OCHOBHEE THOH TeHOeTHIECKOTO AmmapaTa BHDYCOB.
lsyxcnmpansanie muBeitasie [IHK mpepcraBneHEr B Xpomo-
coMax, AByxcmEpaibsEbie napkyaapasie JIHK — B mATOXONH-
Apmsax, amEeiAne ofHocmmpaibAsle PHH — B pmbocomax, a
raxke B mEPopManmomEnx PHK, a B mociegmee Bpems B
Knerkax HaiifieEn E asyxcmapansEnie PHH. Opmocmmpans-
Hile nunelinne u nEpkyaapase [IHK moryr umers sTropmaaoe
IPOHACXOKAGHAE, H B 3TOM HeT JOTHYECKHX HIPOTHBOPETHI,
TaK KaK H3BeCTHO, 9To B AByxcmupaabEnx [JHHK jumnb oxma
HATH HMEET CMEICIOBYI0 HArpysKy (reHeTHYecKHH Kof), To-
rIa KaK BTOpasg — KOMILUIEMEHTAPHASA eifl — HETH GecCMBICIIen-
Ha H OCHOBHOE €e HasHAUYeHHe — cTA0WaMsanusa remeTHYe-
cKolf cTpykTypH. Taxam obpasoM, B cBeTe paccMaTpHBaeMoi
TEOOTe3H pasHooOpasme (OpPM reHETHYECKOT0 MATepHANA Y
BHDYCOB IOJIy4aeT oGbAcHEHHe,

Onma ma TpynHOCTEl 3TOll IMIOOTE3H 3aKIIOYAETCA B TOM,
4YTO OHA He [aeT 00LACHEHAA, KAKEM HyTeM 9JIeMeHTH Kier-
KH MOIIA CTaTh ABTOHOMHEIME CAaMOPENpOAYyNHPYIOMAMHE
CHCTeMaMH, 9T0 HAILIO OTPa)KeHHe B HPOHHIECKOM ee 0003Ha-
9eHHE KaK TANOTe3sl «BabecEBmmExcaA reHos». OgEAKO 9T0 IpO-
TABOpeYHe KaKymmeeca, TaK KaK MHOrAe KJIETOYHLHEe HaAMOJe-
KyJAspHBIe CTPYKTYPH 00a/]a10T OTHOCHTENBHOM aBTOHOMHEIH,
Ham6onee BripajkeHa OHA y MEATOXOHJAPHIi, KOTOpPHle HMEIOT
cobGcTBeHHBI reHOTHIeCKA# anmaparT ® (epMeHTH ero Komu-
pOBaHAA, BCIGACTBHe 9ero HHKI JeleHAA (¢pasMHOKEHH»)
METOXOHAPHIl HE3ABHCHM OT NHMKJIA JeMeHHA KIETOK H OIpe-
lensgercA mx MerabonmdeckuMu mnorpeGmoctamm. UasecTmoit
aBTOHOMHOCTBX0 OONAfal0T H TIeHH; BaKIKYeHHAA B HHX
resermdeckas MHEQOPMaOHA peajn3yeTcA ONpefel]eHHHM 06-
pasoM. BopoueM, B CyGKNeTOUHEIX CHCTEMaX BO3MOKHA pell-
amkanms ¢parmenror apepmoit {THK, xortopas obGnerzaercs
eme # TeM, 910 [IHK-pemnnkasa cuaTe3mpyercsa B IHTOILIAS-
Me, 3HAYATENbLHLHIE €€ KOJNEIecTBA OHBAIOT CBOGONHBIMH, He
cBA3aHHBIME Martpunell. CnenudmarocTs 8TOoro depmenrta He
CIMIMKOM BOJEKA, H I0STOMY OH MO’KeT KONHDPOBATH MaTpH-
Ib TeTePOTeHHOro (TyHepORHOr0) HPOMCXOMKACHHA, B TOM
9ACe CHHTeTHYRLKHE NEe30KCHPHGOMOMMHEYKICOTHAH. Bhmze
YKasHBAJIOCh O BOSMOKHOM JpeBHeM NpPOHCXOMAeHHE ¢ep-
MeHTa 06paTHOil TpaHCKpHNTasH. JT0T depMenT, 06HADYIKEH-
HHH B HOpPMAJbHKX KJIeTKaX, KpaiiHe BecmenudumieE H Mo-
’Ker TpamcKpuGEpoBarhs (mepemmcwmiBath) B JJHHK mourm
mo6ue Bapst PHH, a B orpensERX ycaoBmax — Tpamckpm-
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6aposate PHH B PHH. ITosroMy nossnemme asyx rpynnm
PHK-copepamux BEpPYcOB (DapaMHKCOBHpPYCH, OHKOreHHEIE
BHDYCH) ¢ pasHEIMH MeXaHA3MaMP TPAHCKPHONHM He BHOCHT
NOrAYecKMX OPOTHBOPEYMHE B PACCMATPHBAEMYIO IHIOTE3Y.

dtE ABe TpPyNOEl BHPYCOB, & TalKe HEKOTOpHe APyTHE
(apGoBEpycH, BHPYCH Trepmeca) HMeOT eIIeé OfHY BaKHYIO
ocoberHOCTh: (opMEPOBAHHE HX BHOITHEX 06GoJOYeK IrpoMc-
XONHT HA KIETOYHHX (BEYyTpPeHHEX H BHemHHX) memOpaHaXx,
OpHYeM y HapaMAKCOBAPYCOB M OHKOTeHHHX BHPYCOB BHeEII-
Bas 06onoTka o6pasyercs m3 MORHQHIAPOBARHOK KICTOTHOK
membpasn. Taxmu ofpasoM, coemEEYen Fume EX HyRIEo-
TH][, a BHeIIHE® O0OMOYKE — 3TO Pe3yABTAT KOONEPATHBHOIO
B3AMMOfIeCTBEA BHpyca H KieTkd. BeposarHO, mosToMy ecTh
ouens Goanmoe cXOACTBO B 00pasoBapWH KIETOTHHIX BODPCH-
HOK H BHPMOHOB MEKCOBHPYCOB H IapAMEKCOBHPYCOB H CTOJL
qacro Habmomaerca ofpasoBamMe HHTEBHNAHHX BHPHOHOB ¥
8TOH rpynmsl BHPYCOB, B TOM YHCIe HHTEBHRHHX oGpasosa-
AEH, He COeP/KAIAX IeHeTAYSCKOTO MaTepHaja (IyCThle HE-
). Takme HETH, coflep:KallAe B CBOGM COCTAB® KISTOYHEIE
H pApycHHe GeJiKH, PearmpyiorT ¢ BHPYCHHIMA M KIETOTHHIME
HMMYBHHME CHBODOTKEMH H SBJIAIOTCA YACTHIM IPOAYKTOM
Hec6aNaHCAPOBAHHKWX CHHTE30B, XAPAKTePHKIX A 8TOH rpym-
IKl BEPYCOB.

T'aooTesa NDpORCXOMKIeHHA BHPYCOB M3 CYGKIETOTHHIX
CTPYKTYpP HE TONLKO OTPHIaeT BO3MOKHOCTh BHIJGNICEHHSA BH-
PYCOB B CAMOCTOATENbHYI0 KIACCHQHKANEOHHYI Ipymmy, HO
H CTABHT II0J COMHEHHEe IpPAaBOMOYHOCTH OTHECeHHA HX K Op-
raguaMaM. C TOYKHE 3peHAA 9TOH FHNOTE3H BAPYCH — CBOETO
pona oGJIOMKH KM3HH M XapaKTepHHe JUIA OpraHuaMoB QyBK-
neE  (caMOpPeHpORYKOHNA, HACHENCTBEHHOCTh, HM3MOIYHBOCTH
H OpHCIOCOGIACMOCTh K YCIOBHAM Cpefikl) — 3TO JHAIIL pe-
3yNLTAT TOrO, ITO BADPYCH — JICPHBATH OPTaHH3MOB. A Io-
CKOIbKY OHH B 3HAYHTEJbHOH CTEIIeHH ABTOHOMHEI, TO H 3a-
KOHHI 9BOJIIONHA OPraHAYeCKOro MHpAa AeiCTBYIOT HA HHAX.

CymecTByiomue B3rAAAK HA MPOMCX0KAEHAE H HDBOIIOIHAIO
BHPYCOB He OCTAIOTCA TONBKO OOIMeGMONOTHIECKEME IOCTpOe-
gaamia, ORE MMeT OpAMoOe OTHOIMEHRHe K IOCTAHOBKe Ipo-
6nemsr Gopr6n ¢ BEpycHHME 3aGoneBammamm. IIpoGiema ata
HMeeT TAKTHYECKOe H CTpATermdecKoe HampaBiaenwe, HO 00
9TOM MEI CIIeNEANLHO PACCKAKOM B SKCKYDPCHH 3aBepmIaiomei.



Bupycs: EAR HHECTPYMEHT NO3HAHES
CYIIHOCTH KHSHH

IenTpansmoii mpoGnemoit Gmosormm 6ra ® ocTaercs
npo6iieMa OOpeAeNEeHEA CYI{HOCTH KH3HH,

ITourm Ka>kAWM KpYOHHIM y4eHHM (0T ApDHCTOTeNA H A0
mamnAx Anell) IpeAnoKeHH CBOH ONpefeNeHHA )KA3HH.

3nech YMECTHO YOOMAHYTH HEKOTOphIe W3 HHX. JTO IPeK-
Jile BCero KiaccHuecKoe ompeneinenme @, Imrenanca: «Husms
eCTh cnocol cymecTroBaHAA GeaKOBHIX Ten». HKuaBoe BHIENAA-
ercA Kak ocobasa ¢dopMa MaTepHHE ¢ DPHCYI[AMHA el CTPYKTY-
paMH B B3aMMOCBA3AMA H clenuduiecKEM cmoco6oM cymecT-
BOBaHHA.

Iloxanyit, caMoe SMOIHOHANbHOe ONpefeieHHe )KA3HE B
1949 romy man amramiickmii ¢guamk B. Ilaynm: «Hmsmsr —
3T0 TENJIOTa, H3MEHOHHe H ABM)KeHHe — HOUPECTAHHOe MeTa-
HHAS TY/|a U CIOfia, XUMHUECKOe COeARHEHAe H pacHaj, BKIIOTe-
HHe H BHOpDOC MOJIOKYJl M HOHOB B BONHEIH reiib, KOTOpHIX
MK HasuBaeM NpoTomnasMoii, HmaEe — 3T0 IOPAMOR H
ODPraHE3amAsa, CIOMKHOCTh, TPOMONAIMASCA HA CJIOKHOCTH,
3aIlyTAHHOCTH, BIJIETAIOMAACA B 3ayTAHHOCTb, O TeX IOP,
OOKA OPHpPOAAa CHCTEM MOMKeT OHITH HOHATHA TOJBKO IOCPeA-
cTBOM rpy0nix abcTpakmmity.

Boaee cTporo ocHOBELe IPH3HAKHA KH3HE IPH aHAIATH-
9eCKOM Hofxofe (EMeeTcA B BAAY IpPOCTOe HEpeYHCICHHE
CBOMCTB, a He oOpefeleHHe CYIHOCTH ABNeHHA) cdopMyiH-
poBaHN amepmraHCKAM GmomoroM K. Bmminm B 1968 romy:
«BceM mmBHM opraEmaMaM B Goanmmelr mim MeHbme#H cTeme-
HH CBOHCTBOHHH oupefeJeHHEEe paaMepu m dopma, obmex
BEemecTB, HONBH/KHOCTb, POCT, PA3MHOKeHHe H IPHCHOCO0-
JIAMOCTH).

CornacHo MHEHHI0 AMEPHKAHCKAX BHEpycoiioroB ¥. Crem-
an B J. BoneHca, BHckasagEOMYy HME B 1963 rogy, cymuocTs
JKH3HA 3aKANYACTCA, IO-BEIHMOMY, B CIIOCOOHOCTH H3MEHATH
H omOpefieAeHENWM 00pa3oM OpraHH3OBHBATH CPABHHTEALHO
IpocTHe eRAHANH B PyHKOUOHANLHO quddepeRnuposannnie ¥
OTHOCHTEJHHO CAMOCTOATENbHbIC H HO3aBACHMEI® «IEILHOCTHY,

Jipyrae npeanoKeHHHe K HACTOAIEMY BPeMeHH olpefeie-
HEA KASHH, KAK OPABHIO, PacCMATPHBAKT JHMb OJHO H3
CBOMCTB ’KHBOM MATEPHH, 1aCTO YHCTO BHEITHEE.

CymecrpenarM fedeKTOM GONBIIEHCTBA OHpefedeHHH
CYIIHOCTH KH3HH CJIeAyeT CIYATATh HMTHOPHPOBAHHE YDPOBHSA
oprammsanue o6nerra. IloatoMy npuMemmTensHo K Hambonee
IPOCTO YCTPOSHHHM JOKMCTOUHMM PopMaM, K KOTODHM OTHO-
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CATCA BEPYCH, IPHXORATCA HATH Ha pAjx ponymennii. Hanpn-
Mep, MEL 3HaeM, UTO BHPYCH He 06JafaroT caMOCTOATEIbHHM
obMenoM BemecTB. OfEaKo 06Men BemecTB H BHEPTHH MOJKET
Ha6mofaTheA B pAfe cHCTeM HeOPraHHYECKOH DPHPOAMI.
C nmpyroit cropomm, BApycaM NPHCYI] PEKOPJHO BHICOKHI
YPOBeHB pPasMBEO)KeHHMs, TOrAA KaK cpefA OPAKTHYECKH BCeX
Gonee CN0’KHO OpraEH30BaHHHIX (PopM EMeloTcA OecIofHEHIE
dopMEL, UTO He JiaeT OCHOBAHMS PACCMATPHBATH HX KaK He-
KABHIE.

IonsiTKa «mpEMEDHETH» OmpefeNeHHsT MKH3HA K TAKOMY
CPABHHTEIBHO TIPOCTOMY OO'BEKTY, KAKHM SABIAIOTCA BHPYCHI,
BHIABIAET HPOTHBOPEYHBOCTh CYMIECTBYIOIMAX ONIpeHejeHHi,
TAK KaK COIVIACHO OflHAM M3 HAX BHPYCH <OPOXORAT B KH-
BhIEe», B COOTBETCTBHH C JPYTHMH — OHH HEITO IOJNYKHBOE
H, HaKoHeIl, TPeThA BOOOMIe OTKA3LIBAIOT BHPYCAM B «IpaBe
HA JKHBHBY.

Taxoe mBYCMHICIeHHOe MNOJIOKeHHE BHDPYCOB B CTPOAHOM
3NaHHH HPHPOABLI MOPOAMIO CaMOe JAKOHHIHOe H B CBO@
BpeMs B 00meM-To MpaBHILHO® ONpefeieHAe, 9TO «BHPYCH —
370 BAPycH». B sTo#t myTKe, mpmHamNe:kameil ¢paBIyscKo-
My BaEpycoiory A. JIeBoBy, 3aRI09eHO YeCTHO® NpPH3HAHHE
OTPaHAYEHHOCTH 3HAHWi 0 BEPyCAX B caMoM HeHaJIeKOM
HpOINJIOM.

ComopHl 0 TOM, SAIBIAKTCA JH BAPYCH HPOCTO YCTPOGHHHIM
CYIIeCTBOM HJIH 3TO JHENIb 09eHb CJIOKHEIE BEMECTBa, BO3HHK-
M IIOYTH Cpasy ke HOCHe OTKPHTHA BHPYCOB M He NpeKpa-
mapTcA Ao Hammx AHeH. [IpMENEOAANBHEOCTD 3TOrO BOIpPOCA
BPAX JH CleRAyeT [OKa3HBaTh, TAK KAaK OT peNlIeHHA ero
3aBHCAT He TOJBKO METOMOJIOTHA HCCJe[0BaHMi, HO B CTpa-
terasn Gops6H ¢ Bupycamm. ITo-BEgmMoMy, Hambosee mpHeM-
JeMBEIM CJIeAyeT CYHATATh OTHeCeHHe BHDPYCOB K TPYAHO ompe-
ReJAMOf IPAHHNE KM3HA, OHH 3aHHMAlT MECTO Iie-TO Io-
cpeuHe MeXTY MOJNEKYJoil M >KHBRIM opraBmaMoM. OGpasHo
roBOps, BHPYCH Yy;Ke He TONBKO BemecTBO, HO eme H He
COBCeM CymecTBO. [{BOliCTBeHHOCTs HX HPHPOAH MOMKeT pac-
CMATPHBATHCA KAK JOCTOHHCTBO, TAK KAK MO3BOJSET HCUOJb-
30BaTh [ HM3YUeHAS BHPYCOB COBOKYIHOCTP METOMOB
6monormA, XUMAA M (PHIAKA.

IIpm paccMoTpeHHH KOBKpeTHHX GHONIOrAIeCKHX 00HEeKTOB
ONpefeNAIOTCA JBa KpaWEMX IOJI0CA — BHPYCHI H YejIOBeK.
Ecie ypoBEM opraEHsanEs NpeACTaBHTH B BHAE JECTHHIL,
TO BHPYCH HAXOAATCA HA HH3MIed ee CTyneHbKe, & dYel0oBeK
(kax mamGonee coBepmeHHOE H CJOKHO® OPraHH30BAHHO®
CYIIecTBO) YBepeHHO BAHEMAET MeCcTO Ha BepXHeil mIomagke.

36



Uem 6onplme CTAHOBHTCA H3BECTHOM NpHPOAa BHPYCOB,
TeM GoNbIle KOPPEKTHBOB, RONYCKOB H OrOBOPOK HPHXOAATCA
BHOCHTb B CaMO ODpefe/leHre CYMHAOCTH KH3HH, EcTecTBeHHO,
910 NMOA06HOEe OGCTOATENBCTBO POKAAET H3BECTHHIH CHOKTH-
nuaM, 3ech YMeCTHO IPHBECTH MHeHHe amramianpdHa H. Va-
IAHrTOHA, BHCKasamHoe oM B 1947 romy: «...B Gmonoram HeT
CTPOroro ompefieleHAsa nNoHATAA xuaEA. CymecTBoBaHA®
IpPOMEKYTOTYHEIX (POpM, TAKMX, HampuMep, KaK BADPYCH, ae-
NaeéT COMHHTENbHOH INOAOTBOPHOCTh HONEITOK cgopMyin-
POBaTh TaKoe IMOHATHE...»

910 6uno ckasaHo Goxee 30 et Hasas, Korna BAPYCONOrHA
eme He CTAJA HA PeNbCH MOJEKYJAPHOHX OHONOrHH H HA-
n6onee PyHmaMEHTANLHBE HCCIENOBAaHAA emie He Onuta mpo-
BEMIGHHL.

Temeps MH MOKeM YTBep:KHAaTh, 9T0 KAK pa3 Cym[eCTBO-
BaHHe BAPYCOB faeT B PYKH COBPeMeHHON HAYKH NMpeKpacHELl
HHCTPYMEHT Il PACKPHITHA CYIIHOCTH ;Ku3EA, He Gymem
BHOBb KacaThCA JAHCKYCCHH O TOM, UTO TaKOe BHPYCH — IIpO-
CTO OPraHM30BaHHO® CYMECTBO HJIH CJOMKHO YCTPOEHHOe Be-
1{eCTBO (XHMAIECKOE COCAHHEHHE).

OTMeTHM eme pa3, YTO caMa JACKYCCHA, rfe, H KaK 3T0 HH
napajoKcaibHo, 06e coopAmmAe CTOPOHH BO MHOrOM IpaBH,
BHI3BaHA [JBOMCTBEHHOCTHI0 HDHPOAH BHPYCOB (CTPYKTYPHO
BHPYC — BeI[ecTBO, PYHKAOHATLHO — CYIIECTBO).

Eme Ba 3ape MomexynapHOH 6moiormm aMepmKaHem
Y. CremnE TpeNIOKEN AAA BAPYCOB ONpeMielIeHHe, BIIONHE
oTpakalllee YpPOBeHb SHaEMi Toro BpeMeHH: «Bmpyc aro
HEYTO... HMepIee HUITOKHEO MAajable pasMepsl, cmocobHoe
OpOHHKATh B OPraHH3M M BH3NBaTh 3aloneBamme mourm y
BCOX JKHBHX CYI[eCTB H PA3MHOKAKOIEECH TONLKO B JKABHIX
knerkax». Hax «meuTo» BHpyC [0iroe BpeMsa YAOBIETBODPSI
BCeX.

Va3 storo ompefeleHEA BHITEKAET, MEKAY LHPOYHM, OXHO
09¢Hb HMHTEPecHOe CBOMCTBO BHDYCOB, HA KOTOpOe pAaHLIIe
He 06pamansm BHEMAHHA; NOCKOIBKO BADYCH pa3sMHOMAIOTCA
TONBLKO B KABHX KJIeTKAX, OHH MOTyT OHTh HHIHKATOPOM
#aBoro. B GynymeM B03MO)KeH (PaHTAaCTHIECKHH SKCOEpH-
MEeHT — HAIIE OTNAJIeHHHe NOTOMKA ¢ IOMOmMBI0 BHPYCOB
cMoryT nuddepeRmEpPOBATH KHBO@ OT HEOKHBOTO Ha APYTHX
mnagerax (?!).

CopaBeIHBOCTE pPafE OTMETHM, 9T0 ONpEJeJeHHA BHPYCOB
He CTONb MHOTOYHACIOHHH H IPOTHBOPEYHBH, KaK Ompeneie-
HAA CYMHOCTH XMBOH Marepmm. CTOHT IpOUMTHpPOBATH eIie
ogso ms HnX. B 1957 rogy A. JIbBoB paccMaTpEBaI BEpDYCH
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KaK «CTPOro BHYTPHKJIETOYHHE, NMOTEeHOHANHHO HATOreHHEIE
aresTH, obmajgaiomue mAEDexkoUOHHOH (asol, comep;KamEe
JHEbL ORWH THN HYKJISHHOBOH KHECJIOTH, PEOpPORYNHPYOMHAECc
B (popMe TEHETHYECKOTO MaTepHasia, HecHOCOOEbE K POCTy
H [AeJIeHHI0D,

9To JOCTATOYHO pPa3BepHYTOe ONpefeieHHMe MOAICPKABAET
cnenudEIECKAE YePTH CTPYKTYPH H QYHKIHE BAPYCOB H IO-
3B0JfieT BHIENHTL BMX B CaMOCTOATENHHOO LAPCTBO.

3xecs He pacCMATPHBAOTCA HATOreHHOCTh BHPYCOB, TaK
KaK 3TO CBOHCTBO IpPHCYINe H APYTHM KIaccaM NapasHTOB,
HO NORYEPKHEBAETCA HAJHIHe Yy BHDPYCOB BHERJIETOTHOR HEH-
dexnuonnoit Pasn (BEPHOHOR), uTO 00ecnewNBaOT HM He3aABH-~
CHMOE CYINecTBOBaHHE H JHeJaeT AX SKCISPAMEATAALHO NO-
3HABAEMHIM O06GHLEKTOM.

3a mcrexmme 15 Zer mBoOECTBEHHOCTH HPHPOAH BHPYCOB
mONy4IHNa Cephesfhle MOATBepKAeHHA. G TOYKA speHHA
CTPYKTYpHOE HamGONee IPOCTO YCTPOGHHN@ BADPYCH Hpefi-
CTAB/IEHH HYKIGONPOTeHNAMH, TO €CTh COBOKYINHOCTBHIO JBYX
MaKpOMOJNeKya — Gelka B HYKIeWHOBOH KHCHOTH. A BHpO-
A — 5TO Boobm[e OHA HACTONLKO HeGOIbIMIAA MOIEKYa CaMo-
penpoxaynupyiomeiica PHK, comep:amana oxomo 80 myxaeo-
TH/IOB, 9TO B Heli He Mo)KeT OWTH 3aKomEpoBaHa HHEPOpMAa-
nas faxe JiaA ofnEoro Geaxa (!).

XuMHAYeCKHHA COCTaB BAPYCOB H3BECTEH H HCHONB3YeTCA B
coBpeMeHHO# KiaccEPrKanun, 8 ux Mopdororayeckne ocoben-
HocTH M3yieHH. EcTh OcHOBamHA cYATATH, 9TO B 0603pEMOM
f6ynymeM OpOCTO YCTpPOeHHHe BHPYCH OyoyT HCKyccTBEHHO
CHHTO3MPOBAHH. Y’Ke Tellephb BO3MOXKHO BOCHPOHM3BOAHTH B
cHenAANLHEX PeaKnEAX HX reHoM, a B GecRaerognnx Gemox-
CHHTEeSHDYOIAX CHCTEMAX OCYNIECTBAAThE CHHTE3 BHPYCHEIX
OenxoB.

WNanMA cloBaMH, OPOrBO3APYeTCA BOCHPOH3BOJEHHE NpPO-
creiffliax (popM KHSHH «B NPOGMpPKe», 9TO HPAKTHIECKH MHO-
FO CJHOXKHEe, 9eM HONYYHTh «MHPEKOHI B HpOGHpKe» MM
¢XHMHAOTEPANEI0 B NpPOOHPKe», XOTA 3TO BHPYCOJNOTH Hejia-
0T B NOBCEqHEeBHOH NaGopaTopHoit pabore, MAHHIOYIAPYA C
KyJALTYPaMH KIeTOK.

Bume MH OXeHAIA BAPYCH CO CTPYKTYPHOM TOYKH 3pPeHHASA
(kak BemecTBO), CTONL Ke NPaBOMOYHO NOCMOTPETh Ha HHX
¢ PyEKOHOHANBHOM (KAaK Ha CYIIECTBO).

Ilomo6HO NPYTEM IREBHM OpraHM3MaM, BHPYCAM CBOIi-
cTBeHHN! (BcmoMEEM ompepenenne H. Bunnm): a) passepn m
dopma (Mopdosorma), orTaHIaomEecs GonrbmMEM DOCTOAH-
cTBoM; 0) pasMHOKeHWe, mpaBXa, COBCeM ocoboe mo cBoei
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cyra (06 3TOM MH pacCKadkeM Xanblle); B) HmpHAcmocoBiase-~
MOCTDb, WIH U3MEHIABOCTD.

Ho y BupycoB oTcyTCTByeT 06MEH BelecTB, MOXBHMKHOCTH
¥ pasfpa’XEMOCTb.

Taxkam o0pazoM, momxydgaeTcs COOTHOIIEHHE TPH K TpeM,
TO eCcTh IO MIAXMATHOH TePMHHOJIOIMH — HWIBSA.

Ecnia n panpme 3aHEMATHCA apHdMeTHIECKAMH HONCIe-
TaMH, TO MOKHO JOATH KO TAKHX MAJOMOHATHLIX ONpeleneHHH
BHPYCOB: ¢BelecTBa ¢ NPA3HAKAMHE CYIECTB» MJH, 9TO He Jy1-
e, «CyINecTBa ¢ MPH3HAKAMH BellecTB».

Hau6oxee Bakmde PyEKOUMOHANLHO® CBOMCTBO BAPYCOB —
9T0 MX CHOCOGHOCTH BEISEIBATh CIEKTp 3aGoJieBaHHEIl, OXHAKO
JA BOCIPOM3BEEHMs MATOreHHEIX NOTeRNHil BEPYCOB B 3KC-
mepuMeHnTe Tpebyercs coGIONEeHAe pANa YCJIOBMiA, a co3fa-
BaTh HX BechbMa Cl0kHO. CTPYRTypHAA jKe OpraHHM3ands BH-
PyCOB, KaK MH y’Ke TOBODHJHA, OKa3ajach HAacTOABKO CTa-
OmapHONl XapaKTepHCTHKOH, 9T0 OBIa HONXO0KEeHA B OCHOBY
X KiaccHPHKADHHE.

Wsyuenue opranEsanaa BEPYCOB IOKA3EIBAeT, UTO COYETa-
HHEe B HAX JABYX OCHOBHHIX KOMIOHeHTOB (6elKH B HyKieH-
HOBHIE KHCJOTH ), KaAblil 3 KOTOPHX B OTXEJILHOCTH HeAb3s
OPH3HATH KEBHM, OPDHBOXAT B KOHETHOM cuere K ofpasoBa-
HHIO 3J1€MEHTADHOE YACTHLIH — BUPHOEA.

KneTkm noiroe BpeMs paccMaTpHEBaluch KaK cyGcTpar
(EBaa mATaTeNbHAS Cpefa) AAA BOCOPOM3BeJeHHS BHDYCOB.
VopomesHO HMX CpPaBHHBAJIH C XOpOII0 O00ODYNOBAHHHIMH H
OCHAINEHHEIMA GHOXMMAYECKEMH JIAGODATOPHAMHA, B KOTOPHIX
OCYIEeCTBIAITCHA CIOKHLE peaknuW, HeoOXOZEMEE A BOC-
NpOu3Bef[eHAA BHPYCOB.

910 ynpomenue 6nut0 meiecoofpasHo, Tak KaK OHO MO3-
BOILAJIO BEUJIGHATh H M3YIHTh, HaHGONee CIOKHEe MpoLecchH
pasMHOKeHHA BUPYCOB.

Onmakxo paccykpaeHEsa Ha Temy: «Bmpyc — aro Bmpyc,
KIIeTKA — BTO KJETKa; OHH BCTPeYaloTcA, 06INaloTca M pacxo-
JAATCHA, 3aHMMAA B XO03AUCTBE MPUPOAH KaXKIK# CBOe rOTOBO®
MeCTO...» — MAJIOIONe3HH!, KOrfa MH CTAJIKABAGMCA ¢ CHTYA-
nHeil, rie BADYCH K KIOTKH BEICTYNAIOT KaK HEKoe neioe.
A nono6HHe CHTyanun 9acT0 HaOJMIONAIOTCA NPH XPOHAIECKHX
nEfeKmHUAX, a TaKKe JEKAT B OCHOB® BHDPYCHOIO KaHNepo-
remesa.

Bupycu B 3TOM ciiylae MOTYT PacCMATpPHBATHCA KaK CO-
¢cTaBHAfA 9aCTh XPOMOCOMHOrO ANIapaTa KIETOK, 9T0 JejlaeT
HX B pyKaX SKCIepHMEHTAaTopa, mo caopaM Crenn: m Barenca,
¢«TaHHHMHA AareHTaMW, CHOCOOHBIMH BLIBEATh y KACTKA Te
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CBefleHIA, KOTOpHe OHAa OOLITHO CKPHLIBaeT OT HA30iIEBOTO
MobonsITcTBA denoBeKa».

Her coMEemuAa, 4To BHPYCH eme Roaro OymyT Hrparthb
ponb MoJenH NPH M3YyIeHHE CYMIHOCTH JKH3HH, TaK Kak
HUMEHHO ¢ HUX HAYAHAETCA HAa HAIUIAX raasax oGpaTHHE OyThb
OT MoJeKyn K opragmaMy. Mm wmMeem B BERY paGory moO
FeRHON HIMKeHePHH ¥ H3YICHHIO CBA3M MeKNYy CTPYKTYpOd
u pynrnnei.

BBIIEPKKHA
A3 OBBHHATEJBHOI'0 3AKJIIOYEHHUA
(Hemonunil coHCOR vepHMX jen)

BrnaencTBO Tella COCTOHMT B 3H0poBne, Oia-
JKeHCTBO yMAa — B 3HAHHH,
Dasec

Ecan 6sl MH DOOHITANHCh NEPEYHCIHTh TOJBKO Ha3BAHHA
Goneaneil, BHIBLIBAEMEIX BHPYCAMH, TO 3TO 3aHAN0 OH HpH-
Gnusmrenpno 6 crpammn Bamed KEWrH. Mpr cumraeM, dro
Doflo6HEIl mepeYens BPAA MM yMeCTeH, TAaK KaK Hamla 3afaga
HE MyraTh YMTaTelNfd, a COOKOHHO paccKasaTs 0 eRmrolopcTse,
KOTOpoe BedyT YYeHhle C BHPyCaMH — HEBHAAMEIMH K rpo3-
HEIMM BparaMi 49eJ0BedecTBa.

K macroamemy BpeMerm oTKpeTOo okomo 500 Gonesne-
TBOPHLIX BHPYCOB, YACJHO KOTOPHIX HOCTeNMEHHO NPOROJKaeT
HapacTaTh 3a CYeT 0GHADY;KeHASA BCe HOBHIX Pa3HOBHAHOCTOIL.
Cpenm «ocof0 omacHHX UPECTYNHMKOBY — BHPYCHI OCIHEI,
rpanoa, OGemeHcTBa, eJNTOM JUNOpPagKd, MHOAMOMHENHTA,
sEnedanmTa, ANIYpa, renaTaTa H Ap.

B Tabnmme npepgcrapienn! HAKOMJEHHEI® K HACTOAIEMY
BpeMeHH cBefieAMA 00 OCHOBHEIX CBOiicTBaX GO/NIE3HETBOPHHEIX
BApyCcOB YeNoBeKa H KMBOTHHX. OGparaTe BHHMaHHe Ha
Avanasod 3a0oneBaHmil, KOTOpHIe BHI3LIBAIOTCA BHPYCaMH.
3mecs m Tak HasnBaeMble reHepajH30BaHHEE Wudexknun
(rpuno, kops, GemreHmcTBO, CBHHKA, OCHA K Jp.), M MecTHELIe
OopajkeHdf KOKM ¥ CHM3HACTHIX (repoec, HAOMIIOMH), H
GonesHN OTAENBLHHIX OPraHOB M TKaHei (MHOKAapAMTEHI, rema-
THTHI, Jeltko3l), B, HaKOHeN, 3Jl0KavecTBeHHEe 00pasoBaHEA
(pak, capkoma). Taxkoit yHHBepcaiuaM B COYETAaHHEA ¢ Y3KOi
cHen@anu3andeil xapakTepeH AJAA BHpycoB. VcmoisaoBamme
aHTHOMOTHKOB DPe3KO0 CHH3MIO, ¢ ONHON CTOPOHH, THCAO 3a-
Gonepanmii, BRI3KIBaeMbIX OaKTepAAMH H INPOCTEHIIMME, HO,
¢ JpyToif — OHO HpPHBENO K TOMY, UTO yAeAbHMLIH BeCc BHPYC-
EHX mHEQeKnAl B OATOJOTMA YeN0BeKa HAYaX BO3pacTaTh.
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Boaesuersopanie CBOHCTBA BHPYCOB YENOBEEA H JKHBOTHHIX

H‘“““ggng%'enm ® | Imcno mpen- BuaBaeMue sa0onenanen
1 2 3

Bupyc ocuml Bonee 300 |Ocma d9enoBeKa @ KHBOTHREIX,
CTOMATHTHI A JIp.

Brpych repmeca 30 |Tepnec, Gonmesmw raaa (xepaTm-
THI, KepaTOKOEBIORKTHBHATH ),
GoNe3HA KOMH, BO3MOXHO ONY-
XOJH

AnleHOBADYCH 55 {Pecmmpatopusie madexnan, omy-
XONH }KABOTHHIX

IMamaaroMaBHEpyCH 12 |Tlanmnanomut (GopopaBkd) gemo-
BeKa H KEBOTHHIX

ITomaomaBRpyCHl 4 |dmnedaromaTaE dejoBeKa, Omy-
X0NHn 00e3bLAR B KPONHKOB

PeosmpycH 16 {IlopaxenHe BEpPXHHX JHIXATElb~
HHX mnyTeil, nwappes TeXAT H
Muumefi, reMopparmueckag Go-
Je3Hb oxeHed m JIp.

JleitkoBHpycCHI Oxono 60 |3noxagecTseHENe HOBOOOpaso-
BaHHEA (pak, capxoMa), Goje3mm
KpoBm (Melixo3nl y ueloBeKa H
KHABOTHHIX)

ITapaMEKCOBEpYCH 9 | Kops, cBEAKA, mopajkeHAe BepX-
HAX JHIXATENLHHX myTell | Ap.

OpToMHKCOBADYCH 5 |TpaEnm y 4enoBeKa H )KHBOTHHIX,
uyMa Kyp

Pa6poBaEpycH 8 | BemencTBO, Be3HKYNAPHHE CTO-
MATHT H Ap.

®napapycH Bonee 20 |Mentas Jmxopanka, ANOHCKAN H
KiaemeBod oHnehandr, JeHre,
KpacHyXa # Jp.

ArndaBapycH Boaee 10 |JmmedamoMmexmTnl Jomanei

PruoBEpYCH 7 |AAmyp, «Mamele» pecOHEpATOpP-
HHe HHpeKnnH

JBTEpPOBHPYCH 6 |IlonmoMmesmr, DapaxwdR®, Me-
HEHTCHT, JHEXOpanoYELe 3abome-
BaHAA, MEOKAPAETH H Ap.

Herxaccudanuposan- ? |HAedexnmommuit rematmT (6O-

HHIe nesHs BoTkEEA), CHIBOPOTOTHELIX

TreNaTHT, ¢MO/UICHHLIO BHAPYCEHIY

HamGonbmee pacmpocTpaHeHWe NOAYYHIHM TIPHANO, KOPb,
rEQEeKNEONANI TremaTHT, TPOOMIeCKHe JHXOpPajkH, repmec X
apyrue BHEpycHHe Gonesmm, Cumraercs, uro mpH cpemHei
OPOROJIKATENLHOCTHE KHIHEA denoBeKka B 70 jer m3 mEx 7 jer
OH (oJleer BEPYCHHIMHA 3a60NeBARAAME.

W3 BenmKoro MHOeCcTBa BHADPYCHHIX WHQPEKORA MH BH-
GepeM caMule «3maMeHATHe» H omacEse., Haumem c¢ rpmmma.
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Saraaxn rpanna

Yerpeprs Beka BAa3ajg.. UeTsepTh BeKa Ha3a[y Iepex
BApYCoJOTAei Gbll MOCTABJIeHH BajKHEIE 3afad® — Gophba ¢
rpuamoM u Gops6a ¢ mONHOMHEENHTOM.

I'punno — He cToMb Y3k TAMenasa GonesHp, ogHAKO M 0o-
NeOT €KerofHO MHOTHE MHJUIHOHH JIOMel, a mepEORHYecKA
BOSHEKAKIIHE naHAeMHEE (HOBANLHEE JSOUAEOMHAA) YHOCAT
HeMajlo KA3HedH.

B 1886 m 1887 romax rpmmm 6mUI 3aperacTpEpOBaH B
Poccun; nerom 1889 roga B Byxape akTusHOCTE: BO36YnATENA,
Mo-BEAMMOMY, HOBHICHIACH, & IMO3Hee B TOM e roxy HHPeK-
IOHA pacIpOCTPaHMIACH M Ha ApPyTHe paitoER Poccum u B
3anagayio Espony. Tak mazanacs mamgemma rpuoma 1889—
1890 romos. Ilpm BTOpOit M TpeTbeil BONHAX YACHO CMEpPTEINb-
HHX C/y1aeB IPOTPECCABHO yBenmimBajioch. Camad snoBemas
gepTa 3TOR SHAJEMHH COCTOAIA B TOM, ITO OHA, IO-BHIEMOMY,
AAJIa TONIOK KAKOMY-TO Hpoleccy, ¥ Temeph IPHOH ¢ HAMHA He
paccrTaercA, WiHM, KaK IOHcCaJ JUHEeMuonor I'pHHBYR, «HaM
HEKAK He yJAaeTc BepPHYTh yTpadeHHHe MO3HITAH».

B 1918 romy, mociie oxoHYAHHA HepBOt MHPOBOH BOMHEL,
paspasdnach He(HBajad DaHKEMHEA TPHONA, HOXYIHBOIETO
HazBaHAe <¢HCIAHKH».

AMepuKaHECKHE COJMATHI, CXOAUBIIHe ¢ KopaGae#t B Boc-
ToHe, 9TOOHI HANPABHTHCA HA OBPONMEACKAH TeaTp BOeHHHIX
melicTBHII HmepBO# MHMPOBOH BOHHLI, CTanlH HEPBOH KePTBOX
«ucHaBKa». «['enmoTpomHEE NMuaH03», cBOGOGpasHAA CHHIOMI-
HOCThb, OGYyCNOBJIeHHAA PE3KAM KACJIOPOAHEIM TOJOKaHHEM,
BHI3BAHHKIM 37I0KATeCTBEHHO NPOTEKAIOIIEM BOCHAJGHHEM Jer-
KHX, CTal Kak Gnl JHOOM 5TOH TIpaHTMO3HOE IPANIO3HOK
OaHeMHH.

3a moxnropa roja maHXeMHAA OXBATHJAA BCe CTPaHH, mOpa-
3uB Gojlee MEULTHAD/A TeNOBeK. Bolle3ns mpoTeKana MCKIIOUH-
TEJIBHO TAKENO: OKOJNO 25 MHINHOHOB 9YeN0BeK mormbao —
Gonbme, YeM oT paHeHHE Ha BceX ()pOHTAX HepBo# MEPOBOI
BOMHH 8a 9eTHIpe rofa.

K ToMy, uTo mpOMCXONHNO B TO CTpPANNHOe BpeMs, HpH-
OKUMH CJIOBA IIOATA:

...JIOMAHYTHO MEPTBHX HOCAT,
Y cremanms sRABHX
Bosamaso Gora mpocaT
YeuoronTs gymu ux!
HoMuryTHO MecTa Hafo,



W Mormau Memx cobok,
Kaxk mcnmyramHoe cTano,
Huyrea Tecno# wepenof.

A. C. Dywurux.
TImp BO BpeMA TYyMH

Huxorga mnosike TIpEON He BH3HBAJA CTOJb BLICOKOM
CMEDTHOCTH: CMEepPTHOCTh OBhUIAa HEBHICOKOH BO BpeMs BceX
mocleAYIOIIAX ?NHAeMHA H NaEgeMHuil, XOTA...

Jla, sgech MH JOMKHH CHEJNATH OTOBOPKY: XOTS HPONEHT
CMEDPTHHIX CIyYaeB IPH IpHONEe HEBHCOK, MaCcCOBOCTH 3alode-
BAHAA IpPHBOMHET K TOMY, 4TO BO BpeMa KaKHoit Goarmoit
SMHU/IEMAH IPHIIIA OT HEI0 YMHPAIT THCAIA GOJbHMX, 0c0feH-
HoO cTapEKoB H feteill. Ho aro eme me Bce. OTMedTeHO, UTO BO
BpeMsa BIAEMA PesKo IOBHIIAETCA CMepPTHOCTH OT Golesnei
Jerknx, cepAaua # cocyfoB. Bes rpumma stm aofm Morim Onl
OpPOKETHh eMe HEeCKONbKO JeT, HO 3a0olleBaHWMe TIpHOLOM
HApyIIaeT HeCcTOHKoe paBHOBecHe H oOphiBaer TOHKYI0 HH-
TOYKY KHSHH.

Cramo OHITH, IpEON He CTOML YK GeaomaceH, KaKAM OH
Ka’KeTcs GOJNLIIEHCTBY.

Ho BepmeMca k Kommy 40-x m mawamy 50-x romos, Korga
mepeli BEPYCOJOTaMH CaMa KMSHb IOCTABAJAA 3a1a9H GOpBOLI
¢ rpEOEOM B moixmomEexnToM. O rpEONe MH yite rOBODHIM.
Teneps HECKOABKO CJIOB O HOIAOMHAENHTe — HE(QEKIHOHHOM
JleTCKOM Hapaidde. JTO TaAKeldoe 3aboleBaHme, 0T KOTOPOro
YMHpDAJH THICAYA JieTeil, a JeCATKH THICAY OCTABAIHCH
KaleKaMH Ha BCIO 'KH3Hb (B cJegyiomeM pasjelie «IOJABHIHY
3TOr0 BHpYCa ONHECAaHH nopapoGaee). CpaBHATENBLHO pefiKoe
npe)knie saboneBanne, NOJMHOMHEIAT HAYaJ BEI3KIBATL Cephes-
HYI0 TpPeBOry, Tak KaK 3a007eBaeMOCT: HM MefJeHHO, HO
HEeYKJIORHO BO3pacTaja.

BcenommnanoTca HaydHele AucKyccmE Tex Jer. IloGena
HAJ[ FPHONOM Kasalach TorAa GaHskoi. BHIH OTKpPHITH ABa
OCHOBHHIX B030yamTensa rpEoma — BUpycH THma A m B.
B ommrax Ha KEBOTHHX 6HiIa MOKa3aHa BO3MOMKHOCTHL Bbl-
3BaTh HEBOCODHUMYABOCTh K IPHNNY — HMMYHHTET, HaKOHeX
6nma paspaboTaHa TEXHONOrHA NONXYIEHHUA GOMBITEX KOMM-
9ecTB BAPYCA, B TOM uMcle oclabaeHHOro, He cmoco6HOTO BHI-
3BaTh 3a60jeBaHNe, HO CTHMYJHPYIONIEro PA3BATAE HMMYHHTE-
ra. OcTaBanoch caeiaTh HEMHOr0 — HCOHTATH TPHNNO3HBIO
BAKIEHE Ha JIOAAX M NPACTYNHTL K MACCOBOH BaKIWHAI[HH.

Topasno Menee o6rafe;KEBapomel 65Ta CHTYaMHA ¢ NONHO-
muennToM. Tpu BupYyca, BHI3bIBaIOINAE JTY (0le3Hb, ¢ TPYAOM
YAAIOCL BHIENATH, 3apakaa Mosr oGe3nan. Hommenrpamma
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BHpPYCA B MO3TOBOi TKaHH 06e3nAH GHLTA 0UeHBH MalNa, METOMH
ofesBpe;KABAHAA BApPYca, 3AMAIIEHHOTO MO3TOBOl TKAHLIO,
ObL1m KpaiiHe HeHafeKHH. Tak 4TO HePCHEKTHBA HOXYdeHHA
HHAKTABAPOBaHHO# (y6HTOH#) BaKIEHH HPOTHB IOJHOMHEJIH-
Ta ObIa BeChbMa TYMaHHOH.

Yepes OATH JieT MOJMOKeHAE Pe3Ko HaMeHHI0ch. B magane
50-x rofoB aMepuKanckEil BEpycoior [k, Daaepc paspaboran
MeTOl BHpDAINEBAHEA KIETOK >KABOTHHIX H YeJOBeKA BHE
OpraEd3Ma B BEAe CILIOIIHOTO CJIOR B Cpele, cofep:Ramiei
AMAHOKHCHAOTH, NyPHHOBHE H NHPHMEAMHOBHE OCHOBAHHA,
BATAMUHEH. B Takmx KynbTypax KIeTOK, KaKk MOKasaid ero
HCCIOIOBAHNA, MOJKHO YCOEHIHO BHPAINABATL BHPYCH IOJIHO-
MAeanTa. BrsniBaeMoe HMM paspymeHHe KJIETOK MOKHO BH-
JeTh B MPOCTOM MHUKDPOCKOI® HJIA [iayKe HeBOODYKeHHHIM IJia-
.80M, KOTAA HOBPeKKGHH NeCATKE H COTHA HAXONAIAXCA
PATOM KJIETOK.

Eciid HOKPHTH KJIETKH TOHKAM CJIoeM arapa, To HOPasKeH-
Hee ovard GyAyT BHIIAAeTh B BHAe HATeH, 0ojee mpospad-
HHX, HEReMH CJlIOH HemOBPeKAGHELX KIEeTOK. BEpycoxorm
OOXYYHJIH B CBOH PYKH OPOCTOH H HaJ@)KHBIH MeTOJ]] HAKOIIe-
HHA BAPYCOB M KOJAIEeCTBEHHOTO RAX ONpefeiieHHA (THTpO-
BaHAA).

Ho 3T0 6510 He Bce: METOX HEraTHBHHX NATeH (OH IO
HeAOPa3yMeHHI) Ha3BaH Y HAC MeTofoM GaAmer) Obul MCmoxb-
30BAH AJIA NMOXYYeHHs YHCTHX JHHHEA BHpYCa, TAK KaK Ja’Ke
OflHA ;KH3Hecmoco0HAA BHPYCHAsd YacTHOA MOKeT BHISBATH
OpH PasMHOKEHAH B BOCHPHAMYHBHIX KJIeTKAX MOABJIEHHE
geratdpHOro marHa (6asmxm). Bosgeiictsys Ha BEpYyCHY™O
NOMYNANHI0 PASHEIME CpPeACTBAMHE, MOKHO HOJXYYHTH BapH-
QHTH ¢ HOHEVKeHHOH BHDYJEHTHOCTHIO, & MeTox OnaAmex
HO03BOJNAET 0TOGPATH YHCTHE JHHHA TAKHX ociablleHHNX BH-
pycoB, He sarpgsHeHHHe ONACHOH HIPHMECHI) BHPYJAOHTHHX
60s1e3HeTBOPHEIX YACTHI,

Orkpurre [k, Jufepca (3a KOTOpOe OH 3aCHYKEHHO NO-
ayenn HoGenesckyw npemmio) 6rui0 HesaMeIHTENBHO HC-
H0JIb30BAHO B {BYX HANPABJIGHAAX.

k. Conx paspaGoran MeTOf DPHrOTOBJIGHHA HWHAKTHBH-
pOBAHHOM BaKOAHN moxuommennura, a A. Ce6mE BCKOpe mO-
Ay4dEn ociableHHRe BAPYCH HONMOMHAENATA, KOTOPHe HAILIH
OpUMeHEHAe B HPOH3BOACTBO KUBOH IOJTAOMMONHTHOH BAK-
TOEHEL.

Haganace smomesa Gopb6H ¢ HOAHOMHEIHTOM, KOTOpas
MeHee 4YeM 3a JecATHJeTHe 3aBepIIEJach ero JHAKBHfam@elt
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8 CCCP, CIIIA » muorux apyrax crpagax.. Mu eme BepreM-
cA X mpobieMe GopeOH ¢ NONHOMMEIATOM.

A xak e obcrosno B sro Bpemsa c¢ rpmummom? Ilmoxo,
04eHb NJIO0XO...

MaccoBrie NpEBABKE HOpOTHB rpunna, KOTOpHe IITHPOKO
nposoamanck B 50-e rogst y Hac m B CIIA, mpmsenm k me-
OKEAHHO CKPOMHHIM H Jaxke Gollee 9eM CKPOMHBIM pe3yilb-
rataM. B CIIIA npaMemannch HHAKTHBHPOBAHHBI® BAKIHHHI,
NpPHUroTOBJeHHKe B3 cBexux BEpycoB rpunna. B CCCP mamnm
npuMeHeHHE }KHBHE BAKINWHEI, PUTOTOBJIGHHEE H3 RTTEHYH-~
POBaHHEIX BHpycoB rpmmna, J¢ddeKTHBHOCT: TeX H JPYTHX
BaknHH Gpa onWHAaKOBa: OHH CHEHKanH 3aGoieBaeMOCTL B
moiTopa-fiBa pasa, a B OTAeAbHEE roAn 3¢deKTHBHOCTL HX
6rLIa HYJIEBOI.

Nrax, Goprba ¢ rpmomoM Befercs y’Ke MHOTO JeT, H
mupovaiimaM PpoHTOM, HO KaK 6 To HE GEIIO OH €/KEerofHo
cobEpaer ¢ 9JemoBevecTa AaHL MHOTHX H MHOTHX MHJIHOHOB
pabovEX NHell, nOTepAHALIX B pesyabraTe GomesnH. MuokecT-
BO CEKPETOB MHKPOCKONHYIECKOTO Bpara HaXOXHTcA MoKa 3a
CeMbI0 MEYaTAMH JJIA COBpeMEHHOH Me[HIHHCKOH HaYKH.

B 1969 — mavane 1970 roga rpunm Bcex Tpex BEAoB A, B
u C cBupenmcTBoBam Ha semMHOM mape, 3abmEpasch BMecTe
¢ KOCMOHABTAMH Jlajke B KOCMHYECKoe IPOCTPAHCTBO. B onHOi
TOJIKO AHIIHA B TeYeHHe HOBOTOAHEH HefleNH OT TpHONA
morn6yo Gojlee Tpex THCAT 4eNOBeK.

A momer Gurh, 970 He rpmnn? IlonmTKE BHENHTH BA-
PycH rpmmma fajleko He Bcerga 6nutm ypavHnME. OcoGeH-
HO B IlepHOAN, KorAa He Gmuno Gompmmmx snapemmii. Bmpye
rpunna Kak 6 Hcuesan m CHOBa NOABIAJICA BO BpeMs BIH-
JieMuit,

Hceneposarenrm H paBEbme AoragnBainch, 9TO HOJ [AHA-
THO30M TPHOOA CKPHBAKTCA CXONEHWe 3a6oMeBaHHA, BHIHBA-
eMble DasHEIMH BHpDycaMm, & HEKOTOpHe H3 HHAX Hake He
BApycaMu, a Gaxrepuamu, OgEaxo BEPYCH 3TH He YAaBaJoch
OTKDHTh, TAK KaK Ja6opaTopHhe >KHBOTHNO H KypHHHE
aMOpHOHH He ABAAWTCA Cpedoit, GiaaronpmaTHOA A HX
pa3MHOKEHHA.

Meron xmeroumnix KyasTyp B TKaHell, paspabGoramEHik
Ji>x. OBpepcoM, mpamencs mo Ayme BupycosoraM. Bmectq
TOTO YTOOH 3KCHEPHMEHTHPOBAThH Ha CAMHX >KHBOTHHIX, BHI~
6op KoTophx GHUI OrpaHHYEH, BHPYCOJNOT MOl Tellepb KyJb-
THBAPOBATH J06yl0 TKaHL AKGOro XKMBOTHOTO, H NPENKNe
BCEr0 TKaHb YeJOBEeKA — STy ©CTeCTBEHHYIO cpelly of6HTaEMsA
Ui NOPsKAIOMHAX ero BEPYCOB.
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PesayarTaTH HE 3aMeJIMIAM CKA3aThCA: IOMUIH OTKPHITHA
HOBHIX BHPYCOB.

Oxasanoch, 9T0 3a0oleBaHHA, CXOXHHE IO TEIYEHHMIO C
rpEONOM, BHI3HIBAIOT NAapPAMAKCOBAPYCH (naparpHonoaHkbie
BHDYCH), aJleHOBHPYCHI, DPEOBHDYCH, DPHHOBHDYCH, KOPOHA-
papycsl. B Hacrosmee Bpema ussecTHO Gonee 100 Bmpycos,
BEIIeJeHHBIX 0T GONBHEIX rpENnonoRoGHLIME 3afoneBaRmAMA.
CoBepmieHHO fACHO, UTO HAKAaKag BaKOWHA, cHAelaHHAs H3
BHPYCOB TpHONA, He CMO)KeT mHpexympefquts 3aGomepaHmii,
BHI3BAHHEIX COTHE#l HErPpEOIO3HKX BHPYCOBI..

IlpaBna, He Bce 3TH BHPYCH OAMHAKOBO 9ACTO GHIBAKOT
BHHOBHMKAMH rpEImonono0Hnix saboxesammit, OmEm H3 HEX
BHI3HBAIOT NPEeAMYMIECTBOHHO dNHeMAIECKHEe BCOMIIKA, APY-
rEe — efAHHMYHHe 3a00NeBaHHA; ONHA HOPAKAIOT JAINe BCEro
nereil, Apyrme — TaKKe H B3POCIHIX.

Ecnm caokuTth Bce aTh 3aGonesanna (a oHM HaGaomaroTca
Kpyramtil rof, oco6eHHO B XOJNOAHOe BPEMA), TO B CYMMe OHE
OpeBBICAT 3aboeBaeMOCTh IDANIOM — 0COGEHHO B TOMH, KO-
rxa Gonpmue 3UHAeMAN WIA NAHJEMHE LDOCIETHEr0o He peru-
CTPHPYIOTCA.

U Bce sxe rpunm ocraerca «xkopoinem» smmuaemumii. Ha ogma
GonesHh He MOKeT 3a KODOTKOe BpeMs OXBATHTEH COTHH MHJ-
JHOHOB JIOfeH, a IPHONOM BO BpeMd HaHAeMHEll 3aloleBalo
6onee mmanuapaa genosek].. Tax GbuI0 He TONEKO B maMAT-
myio nagaemnio 1918 roma, mo m cpaBHATENLHO HENABHO —
B 1957 romy, wxorga paspasmaach NaHAEMHS «a3HATCKOTO»
rpunoa, 7 B 1968 romy, xorgja mOABHJICA «TOHKOHTCKMIA»
rpanm.

dnuxeMEHM IrpEONa NepHOAWIECKH PACHPOCTPAHAIOTCA MO
3eMHOMY IIApY, NPHKOBHIBAA MHAJUIAOHEL JIIOfEH K NOCTeNH,
OpPMIMHAA rPOMAfHEIR 3KOHOMAIECKA! ymep6 M YHOCA COTHH
THICAY TenoBedecKux xuaHedl. Ho oTKyna mosmmusercs BEpYyc,
BHI3HBAKOIMW dnafeMHA0? I'le oH mpAYeTca MeXKAy smHTEMA-
yeckEME Benonmkame? IlogeMy BEpyc rpanna Ka:kAblid pas He
OOX0K HA CBOEr0 NPOAMIECTBeHHHMKA, KA pa3 CTONb
OTJIMYEH OT HOro, IT0 cBofogHO 06xopET Gaphep HMMYHOJIO-
THIeCKO# 3amuTH Jeii0oBexa? Bce 9TH BOIpPOCH emme He CHATHI
C ¢NOBeCTKA [HA» COBPEMEHHOH BHPYCOJOTHH.

OTkyna B Kag noAsafercA FpEAN? ¢ASHATCKHE» B <roH-
KoHrcKmii»... Caygai#ino na xaKaeii pas peds muer o6 Asmart-
cKOM MaTepHke? BeAp fae HCTOKH ¢HCOAHCKOIO» rpHONa
HMCTOPHKA HAXOAAT B A3mm, rae-to B Hurae, otkyna om mpm-
men B EBpomy. ’

dnHaeMMH H DAaBJeMHH IpHONA B CaMOM Jeie 9acTO Ha-
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gpHaoTcA Ha Asumarckom Matepmke. Ceiitac, xorma cymecr-
BYeT CeTh BUPYCONOTHIecKHUX aaboparopwmii, moANep:KABaeMbIX
Bcemnpnoii oprammsanmelf 3agpaBooXpaHeHHsa, HCTOKH JMHBe-
MHEli rpEOOa ygaerca mpocienuts. OKasanoch, HampaMep, 9TO
ABe mociaefHHe GoNMbIOMe 3MUAeMAM rpuOma Havaaacs B Boc-
TouHO A3mu, onATs B paitome Kurasa. Orciona m masBaEme —
4a3HATCKAM», «TOHKOHTCKHIIY.

IloueMy sxe 3TH paifoHH 3eMHOro IIapa ABISAIOTCA HCTOY-
HHKaMH HaHfeMuii W omEpemmit rpmooa? Ha aror Bompoc
OTBETHTL TPYAHO, H MOKHO HOKA JIMMb BHICKA3aTh IPEeAmoo-
skegEe. B gacrHOocTH, Takoe: B Bocroumoit Asmm Ha orpa-
HHYeHHOH TEPPHTODHE KUBET GoJiee TPeTH 4YeJ0BeYecTBa,
a 3HAYHAT, H SMAJeMHIECKEH Ipomecc — MUPKYIANAA BAPYCOB
rpunna — 3fieck Gollee HHTeHCHBHEIA, 9eM rae-1u6o B ApyroM
MecTe 3eMHOro mapa. Hpome Ttoro.. Buopouem, o rpmmme
JKHBOTHHX MH HOTOBODHM Ho3Ke, & ceifiac paccKasKeM, Kak
OOABIAETCA I'PHANM.

Menas opexnpy.. Hampan BoBam Gonpmas snmpeMmsa
rpANOa BH3HBAETCA HOBEIM €ro BAPHAHTOM, HOBOi pasHO-
BHAHOCTHI0. HakApii pas BApyC rpAnma BHICTYHAaeT B HOBOH
omgexkne. I sT0 me obpasmoe cpasHemme, ne MeTadiopa. [leit-
CTBHTEJBHO, BHDPYCH TpHIIA 9acTO MEHSIOT CBOI0 OAEKIY.

Ha pnc. 5 mokasano cTpoesme BEpyca rpmnna. BayTpen-
HAA €ro YacTh — HYKIeOTHA, HIH CEpANeBHHA, CONEPIKHT
BUpYCHYI0 HyRJIeuHoByio kuciory (PHH), sawiiouennymo B
6enkosriit gyraap. to maubonee crabuabHAg YacTh BHpYCA,
TaK KaKk GeNKoBHi QyTAAp OfHHAKOB y BCeX BHPYCOB rpHINA
OHOTO0 M TOr0 jKe THIA, 4 STHX THIOB BCEro TPH: COOTBeT-
CTBeHHO BHpPYCH rpunma Tuma A, B m C.

N3 Bux aump rpunm THDa A — BAHOBHUK NaHAeMuil,
T'puno B BcTpewaerca peske u pH3EBaeT Gollee orpaHMYeH-
HBle snufeMuy, a rpunn C — eme peske.

Hrak, «rnapEmit repoii» — rpmon tEoa A. Hackonsko
crabnieH H HeH3MEHEH ero HYKJEOTH[, HACTOJALKO H3MeH-
YHBH BHEImHHe 000J07KM, coAepiKalHe fBa IIaBHHX Genaka
BHpyca rpmmma — reMarcaioTeEdE (I'A) m HeilpamMueHERjasy
(HA).

Korjla BApyc rpunma cTajd# BHIpAITABATL Ha 0GOIO0YKAX
KYPHHOTO 3apOAHINa, HCCIeAoBaTeNH o0paTHIE BHMMAHHe Ha
rakoii ¢axkr. Ecam 3apasuts kypmEHi 3MGpHOH BHpPYCOM
rpuIma, a 3aTeM 9epe3 CYTKH HJIH [BOe BCKPHITH €ro W Iopa<
HHTH COCYJl, TO BRIXOAAINAA H3 HEro Kpossb GhicTpo obpasyer
KYUKH CKJICeHHHIX (arriOTIHAPOBAHEHYX) sparponuTos. Oxa-
SHIBAETCA, HX CKJIeuBaeT BUPYC T'pUOOa,
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OTKpHTasA PeaKNHsA reMarTAIOTHHANAE CTAla OXHAM H3 Ha-
n6osiee TPOCTHIX K HANEKHEIX METOAOB OCHADY/KeHAA M KONH-
qecTBEHHOHX ONEHKA (THTPOBAaHHA) BHpyca IpHnOa. B mans-
mefimeM OLLTO BHACHEHO, YTO TeMAITIIOTHHANHEA BH3HIBA-
eTca OCOGEIM GenKoM, COCTABIAIINEM HAPY/KHYI 06010TKY
(«omexmy») BHpyca rpumma.

JipyraM Hapy:KBHIM GenKoM ciy:KHT depMeHT HelpaMUHA-
gasa. OH pa3phIXiifieT M YacCTHYHO paspymaer 060J0IKy KieT-
Km, oflerdag MPOHAKHOBEHHE BAPYCA TPHONA BHYTPh KIOTKH,

VMenHO ¢ 9TEME AByMA HOBepXHOCTHHME Geaxamm — I'A
7 HA — BcTpevaeTcs opragnsM gJesoBeKa, 8apaKeHHHI rpan-
moM. IlpormB EHMX B DepByl odYepeAs BHpaGaTHBaercsa 3a-
MATa — OPOTHBOTPHNNO3HEG HMMyHHTeT. OR JOBOJIBHO CTO-
eK, Aax<e o9eHb cToeKk — mMMynHTeT Opotas I'A m HA. Om 61
MOT 3aIQUTHTH TeJ0BeKa OT 3a6oNeBARAH IPANIOM HA MHOIHE
rogsl. Mor 6u1, ecim Om 97H Genxm GEIE Tak ke cTabHMILER,
KaKk GelKH HyKIeoTHJA...

Ha caMoM [fiejle OHA H3MEHAIOTCA, M [OBOJLHO GHCTDHIMA
remoamu. B 1933 rogy 6ein oTKpHT BHpYC rpHEnma, BHeJeH-
HEe TOTAA BHPYCH J0 CHX HOp COXpaHAKTCA B JaGopaTopmax
7 ux obosmazanT camBonoM HoN; (remarrmormann Ho, Heiip-
aMmaEgasa Nj).

Bexope mocie BoitEH, B 1947 romy, Havadace Goxpmias
SIHJeMAs TPANNA, PACHPOCTPAHHBINASICA IO 3eMHOMY INa-
py. Ona Obura BH3BaEA HOBHIM BapHamTOM BEpyca — H{Nj:
HefipaMAHAZA3a OCTAJACh HpeKHeil, a TeMATTIXNTAHEE H3Me-
Huaca, [TamaTras manmeMns «asmatckoro» rpunma B 1957 ro-
Ay 6bura BHI3BAHA BHDYCOM, B KOTOPOM GLUIM cMeHEHH 06a
6exxka — ero ¢gopmyna HoNo. M maxomen, smpyc I'omxomra,
BLI3BABIIMIA HOBYID HaHAEMMIO, CMEHHAJ CBO reMAarTAKTHHHH,
ero ¢opmyia HsNos.

Oreyna Gepyres HoBuie Genxn? Ha sToT BOompoc moka Her
orsera. Ho ecTs mpegmonoxenne.

Bapycs rpaona mopasKaOT He TONBKO YelI0oBeKa, HO H
MABOTEHX. Jla B OTKPHTH OHE GHUIM CHAYANA Y JKEBOTHHIX,
a y;K MOTOM Y 9YeJIOBeKa. 3a rof A0 OTKPHITHA BApPYca rpaENNa
genoBeKka (B 1933 roxy) ot cpumeit 6uur Braenen (B 1932 ro-
Ry) cxopmmmii BEpPyc. A eme pampme, B 1902 romy, 6ua1 BH-
NeleH OT Kyp BHPYC, BHIBHBAIEE T/KeNkle PHEAASMHA
B OTAYHEM IIOT0JOBBe ¢ BEICOKAM Hafe;KOM NTHANH. Bonesms
TOrJa HA3BAJIM ¢KYDHHOHI TyMoif», XOTA YyMa Kyp He HMeeT
HAEZero o6mero ¢ YyMoil rpH3yHOB W JI0Aeil, BH3HBAeMOi
Gakrepmama. JImme mecKONBKO MecATWIETHH cOycTa GHUIO
I0Ka3aHO, 9T0 KYpPHHAd YyMa BH3HIBAETCA BHDPYCOM IpHONA.
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A 3aTeM CTANH OTKPHIBATH BCe HOBHE W HOBEE BHPYCH
TpRUOa KUBOTHHX, HMx Bufeama:m oT cBuHeH, Jomagei, co-
6aK, TelAT ¥ MHOTHX BAJOR AOMANIHAX H A¥KEX ITHI.

Horna 6:nm geTansEo WSYydeHH ITH BEPYCH, TO OKA3aJ0Ch,
4TO CymecTBYeT BOCeMb BHIOB HelipaMmHmpmaswl B Goxee mByX
HMeCATKOB BHMOB reMarrmioTeraEa. M BotT 1To WATepecHO: obe
HelipaMAHHA3K BHPYCOB IrpHOIA dejioBeKa  o6e HedpaMu-
HANA3H BHPYCOB IpHONA Jomagei 6xua o6Eapy:KeHH y OTHN,
a4 KpoMe HAX — eme 49eTHpe HelipaMEHWAA3H NTHILHX BH-
PyCcOB IpENNa, KOTOpPHe y APYTAX ;KHBOTHBIX IOKAa He 06ma-
PY/ReHH.

Ho 370 emie He Bce. B oTuuHe 0T HeipaMEHHAA3H reMar-
TIOTHEARH BAPYCOB TIPHEONA PasHHIX JKEBOTHHX pA3HHE:
Y BHPYCOB IPHINA YeJ0BEKA CBOW reMarrJlOTHEAHH, Y BHPYCOB
rpEOna Jomafgei — cBOH, y HOTHYHPHX BHPYCoB — cBoH. Ho
eCTh H HCKJINUEHHS, IPATOM BechMa 3HaMeHaTeJdbHHE. Bapyc
rOHKOHICKoro rpEona moapmicsa B 1968 romy. A sa 4—5 mer
10 ero NOABJeHAA GHIE OTKPHTH ABa BEpPyCa IPANNA — YTH-
goro Ha YxpamHe m nomapusoro B CIIA, y xoTopmx remar-
rATREAH (370 6RO YyCTAHOBIEHO HO3e) CXOMEH ¢ reMar-
FIOTEEEHOM TOHKOHICKOro BHpyca. MTak, BHpyc dwenomexa
noasmiaca B 1968 roxy, a ero Geakm yxe Geulm E paHee y
CXOAHHX BADPYCOB }RHBOTHBHIX...

TaxeM o6pa3oM, CTANE HAKAIUINBATHCA NAHHHE O IEPKY-
JMAKHA BAPYCOB IPHONA CPOAH JOfAed H KABOTHEIX.

Oco6enro «ypokaiiHnMA» Geuta 70-e rogu. Coerckme
ACCeN0BATENH BHASAMAH BHPYCH rpEnna I'omkonra oT Kyp,
cobak, TexAT, a aMepHKaEUW — or cBuHel. Eme B magame
3TOr0 CTOJIeTEA MHOTHe HCCIENOBATeNH clelaln HablaomenHe:
OOYTH KAKOAA SMANEGMHA TPHONA CPERd LIOeH COMPOBOMKAA-
oTcA SMH300THOH CXORHWX 3a60/eBaHEi CpefAH >KHBOTHHIX.
Tenepr 2T0 HabiOfeHHe NOATBEPAMJOCH TOYHHMH [aHHH-
MH — BH/IeJIeHHeM BAPyca IPENONA YeN0BEKA OT >KHBOTHHX.

Ho mpoTHBomoO/0)KHHe JaHEHE NOKa CKYNHH, HAKTO eIe
He Habalopan, uTo6W BUpyc rpANOA >KWBOTHEIX BHI3HIBAJ
SMHfIeMHI0 cpedH Nofeil. Jlake B 0DHTAaX ¢ HCKYCCTBOHHBIM
sapakeHHeM OKA3aJOoCh, YTO AaJeKo He BCe BHPYCH IpHOIA
JKEBOTHKIX ¢HOCOOHH BH3BaTh 3a60/IeBaHAA Y AIOMECH.

Bopouem, m aTH mamEHe yie ycraperu. B 1975 roxy B
@opre Iukce (CIHA) cpeae moBOGpaHNEB BO3HHKIA SIHE-
MEIecKasg BCORIMKa rpannma. Opme HoBoGpamenm ywmep. Ot
Hero H Jpyrmx GoabEHIX GeuIH BHeNeHH BHPYCH TpHINNA,
KOTOPHE OKA3ANHCh... BHPYCAMM, IOPa)KAIIAME CBHHEd H
mEpKyiauposaBmmME B 310 BpemMa B CIHA. Orpgennmne
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CIIy9Tad 8apaj<eHHs Jiofiel STHM IPEIONOM HaGaORaMUCEH paHee,
HO HA 9TOT pas 6huia menas BCORIITKA, OXBATHBIIAA HECKONL-
KO COT YeiioBeK. MraK, rpunn ;KUBOTHHX MHOTAA Hepefaercd
AIOKAM,

Bce okasanoch 04eHb, 0YeHb HempocTo... M ToNmKO TOH-
KHe MCCIe[IOBAHHA N0 IreHeTHKe BEPYCOB rpANNa GpOoCHAHR &yd
Haf{e’KEH PAsrafaTh CIOKHYIO 3aTAKY, OPAOYMAHHYIO LpH-
poRoik.

Heofuuman resetera. Mo;RHO JH CKpeIMEBATH BHPYCH?
CaMa DOCTAHOBKA BOLIPOCA MOKeT IIOKasaThcA Hexemoil. Beas
BHpycH GecmoJH, a pasMHOKeHHe HX Majo I0X0Ke Ha pas-
MHOZKeHMe BHICIINX opraEmsMoB. IIpanfa, MK yiKe paccKask-
BaNH, YT0 BEPYCHY® HYRIOHHOBYI0 KHCIOTY MOMHO OHeETh
Gexxom mpyroro BEpyca. Ho ato He ckpempuBaEMe, TAK XaK
B IOTOMCTBe BCerfia Gyfer ToT BEpyc, YbS HYKIEHHOBAS KHC~-
noTa Bomuna B cocraB rEGpmna. M peiicrBmTensno, MEOroIHC-
leHHHE ONNTH NOKA3aJ¥, 4T0 GOALIMIMHCTBO BHPYCOB He
CKpeHI¥BAIOTCA.

BonsmmucTBo, HO He Bce. I Kak pas BHpyCH rpHOOA
CKpemuBaOTCA 049eHb Jerko. Eciim, ckateM, BBeCTH B KIeTKM
IBa BEpPyca IPENNA ¢ PASHHMH reMAITAIOTHHHHAMHA H Heip-
amuaEnfasaMu, HanpaMep HoN) (mepsrnk BEpyc 9enoBsexa, KOTo-
puii 6un oTkpur B 1933 rony) m HsN; (Bmpyc I'omkonra),
TO B HOTOMCTBe MH HOIXYIAM He TONBKO HCXONHHE BEPYCH
(HoN; = HsN;), Ho H fBa BO3MORHEIX pexoMGuEanTa — HoN2
® HsN;. B neppoM ciiyiae peKOMOHHAHT HMeeT TeMATTIIO-
THHEH CTAporo BApyca H HelipaMumEmpjasy Bapyca ['OHKOHTa,
& BO BTOPOM — IeMATTIIOTHHEH BHpyca I'omkomra M meiip-
aMHHEHEJA3Y CTAPOrO BHPYCA.

Jlonroe BpeMst 3Ta 0COGEHHOCTH BHPYCOB I'DHIHEA OCTABA-
Iach HENOHATHOH#, HO 3aTeM BHACHMWIOCH, uTo remoM (PHK)
BHDPYCOB IDANIIA COCTOHT H3 KycKoB. VX ceMb, M KasKAni m3
HAX HeceT ONpefelieHHkI reH, Ha KOTOPOM 3aKONHPOBAH CHH-
re3 6enka. Orasanoch gajnee, YT0 PpArMEHTH (KYCKH) reHOMa
BHPYCOB I'DHNIA MOYXHO HEPECTABIATH, BAXKHO JHIIL, ITOOH
Bx 6w moaHEDi HaGop. JTHM H OGBLACHAETCA BO3MOMKHOCTH
ofMena reEaMm HeiipaMHHHAASH H IEMATTIOTHHAHEA H OO-
MyieHAEe BCEX BOBMOKHEIX HX KOMGHEAMW IpH 3apaskeEww
KIeTOK DASHHMH BHDYCAMH.

Orcofa B DOABHAOCH MpefNOAOReNEe, UTO HOBEIC BEPYCHI
rpEONa 4YelOBeKA — PeKOMOHEAHTH H YTO peKoMOHAamAA
OPOHCXONAT IJie-T0 BHE YeA0BEIACKOI0 OPraHHsMa, B IPHPOJE,
Kyfia ¢HEIpAET» BAPYC H BOIBDAN[AETCA ¢HOEpPEOfieTHil» B HO-
BY10 ofie:xRy. B HoBOH offerme, a TouHee, ¢ HOBHIMH TeHAMM,
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BEDYC JEeTKO pacOpocTpaHAeTCA B BHAe SHHAEMHA ¥ HaHAe-
MEH, TAK KaK HOBHE@ 0elKH mO3BONANT eMy IpeofojeTh HM-
MYHHTET y JIOfeH, cIOKABIIMNCA MocAe MHUHyBIedl smmpe-
MHH, H CHOBA HAYaTh IyTEHIECTBHe L0 CTPAHAM H MATEpH-
KaM...
Koraa ke Gyner mobempen rpamn? BeposTho, He CKOpo.
Torga, KOrfa MH HaYTHMCA CACAHTDH 32 €ro <IepecAeBaHHEM),
HAYIHMCH DPefCRa3hBaTh, KyAa OH ¢HHPAET» H B KAKOM BHJe
«BHIHEIPHBAET», KOTla ML HAYIHNMCHA BCTPEYATh HEpPEBOILIO-
meHHHH BHPYC CO BCeM AapCeHAJOM BO3MOJKHBX CpeACTB
OporEB ero HOBo#E opxexpe. Ho...

B 1977 roxy A-npam (H;N,), acuesnysmmi B 1957 roxy,
pHOBh HosmBEycA Hocke 20-nermero orcyrcrsma. [{o cEx mop
HeACHO, moYeMy on Hcued 20 Zer Hasaf M MOYeMy BHOBb
nogBEacs. MeKHO mpefjuonarats, 9T0 AHGO OH COXpamENCH,
IEPKYAAPYA CPefE INHBOTHHIX, JIAG0 NMOABHJICA B PE3YILTATE
nponeccoB pexoMbmmanmm (ckpemmBaEHA). Bamkso, ogmaxo,
Apyroe: HOBTOPHOe HOABIeHHe €XONHOTO BHDPYCA YKA3WBaeT
HA TO, TTO YHCJIO DHEAEMHICCKH ONACHHX JIIf YeJOBEKA
BHDYCOB OTPaHEYeH0. A 3HAYHT, H I{eJfb — HOJyIeHHSe YHHBep-
CaIbHON BAaKNAHH NPOTHB IPEIIA — MOMKET ORa3aThes Golee
6ma3RoA.

A 1nora Boepemu Gomsmas m KpomoTiEBas pabora, cxon-
Hag C paboTok KPHMHHANHCTA, TEPHENHBO NPeCAeAYIHIero
OPeCcTYNHAKA, OCTABJIAINIET0 MAaJ03aMeTHHEe H He BCerjaa
HOHATHHE CIeAHl €BOHX MepPeBOHJIOIeHHil.

Beemwpnste yGmiimst
(ll‘[[z:n E (@OPTPETAM» HEROTOPLIX
60 OHACHMX DPEeCTYHHNROB)

B cmmckax BceMHpHHX yGHiD Hapamy ¢ XOnepoi, wyMoik,
raaME JaNero He NOCAeNHe® MECTO SAHWMANT BHDPYCHHI®
sapasEne GonesHH.

CpenctBa Goprbn ¢ GarrepmampaniME EupexmmaMm Gia-
rogapsA NOABNGHHN AaHTAGHOTHROB H CyJTb(aEmIaMHXHRX
OpenapaToB NOHOJHWIACH MOIHHHM HACTYNATEIHLHHM OpY-
JKHeM, KOTOpoe, K CORAJIeHE, 0 CHX HOP OTCYTCTBYe?, KOTHA
peus HAET O BAPYCaXx.

Buecre ¢ TeM poxs BEPYCHHX GonesHelt m mEdexnmornOi
NATONOrHE YeJOBEKa IO Mepe OFpPAHMYCHAA H JHKBAJANEH
6arTepHAIBHEX H IPOTOSOHHHX (BHSHBAGMEX IPOCTEHIINME)
rRdexnuiE mocTOABHO Bospacraer. Ha cerogas monasaamomyait
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nponeAT HEPEKNHOEAOH NATONOTHE YeI0BeKa NIPHXONETCA
HMeHHO Ha Jomo BEPycHHX HE(exmuii. OxHa TOABKO KOpb
naer 23%.

Yeruipe u3 nesata aEdernmil, nonagaomux Mox feficTBHe
MORIYHAPOARLIX CABATADHHX HOPAaBEA HIN MOJJIeKamu|x
MeXKIYHAPOXHOMY Ha/30PY,— BHDPYCHHE HHPEKOHH: >KeaATasd
JAAXOpajfKa, ocHoa, rpunn, moanoMuennt. H xota smmgeMaoNo-
rAvecKAe H KapaHTHHHHNEe MEPONPHATHA, BAKIEEH H CHBO-
POTKH HOSBOXHIM JOGHTHCH CYIIECTBeHHHX YCHEX0B, peHlH-
TeJIbHEIe CpasKkeRHA B Goprbe ¢ GoneamerBOPHEIME BHPYCAME
eme BIepenu.

Ocna. BosGymnTens ocnM — KPYHOHEI, CI0KHO YCTPOEH-
BEnit papyc. On comepxur JIHK; smexrpommag muxpockomms
OKa3aja, 9T0 OH HMeer (POPMY KHDIHYA ¢ 3AKPYTICHHEIMH
KpafMHE H OKDYIALIM BO3BHIICHHeM B HeHTpe. Bupyc pas-
MHOKAeTCA B IUTOILIa3Me KIETOK, Iie 06pasyeT XapaKTepHHe
BRIIOYEHHA.

Ocma — onmo B3 pApeBHeimmx saGomeBammit. Ommcamnme
ocIHl HAILIM B erEmercKoM mammpyce Amemodmca I, cocras-
nerHoM 3a 4000 xer mo mameii spu. OcneEHHe DOpaKeHAA
COXpaHMJHCh Ha KOKe MyMHH, 3axopoHeHHoX B Ermnre sa
3000 ner mo Hamreil 5pH. YIOMABAHHE OCIH, KOTOPYIO KATAai-
O HA3HBANA <AAOM M3 MATEPHHCKOH TIPYNH», CONEPKATCA
B JpeBHeillleM KHTAHCKOM HCTOYHHKe — TpakTaTe «Yey-Um-
yda» (1120 rox mo mameir apu). IlepBoe Kiaccmaeckoe
omHcaHHe OCHH Jiajl apaGckmii ppau Pasec (IX Berk mameit
opul). A BoT y I'mmmoxpara HE ONMCaHHMA OCOH, HA YHOMH-
gaRHd 0 Hell MH He HAXOJAMM.

Ocna B HponuioM Onja CAMRIM pPACOPOCTPAHEHHEIM U
caMHM ONacHHM 3afonesammeM. Ee omycTommrennmas cHAa
¥e ycrymaia cmie wyMn. CroleTHAME oHa BJAcTBOBANA B
Asnm, oTkyaa B VI Bexe mamelfl 8pH capauEHH 3aBe3NH ee
B Erpony.

Cpoeit manmGonpmreff yGmitcTBeHHOH CHIE oCHa JOCTHUTIA
B XVI—XVIIl Bexax nammeii 9pH, KOTAA KaKAeli Tpermik
peGenox ymmpaxn ot Hee. Ocna 6pula TWHPOKO pacHpocTpaHeHa
B BOiiCKaX, IepeMemaIach ¢ HAMA H CTpAIIHee APMEii OMyCTO-
masa nexsle obxactd. B orqemsBrie ronst B Espone sa6oxena-
Io ocmoif 12 MEATHOHOB YeJoBeK, H3 KOTOPHX 1,0 MEmLIHOHA
oorm6ano.

HcroprdecKHe XPOHHKH CBHeTeIbCTBYIOT: 3afoileBmmx
ocmoif BACHILHO CAKAJIM HA TeJerd W OTHDPABIAIH B HB0JH-
poBaHEHe Gapakm, rme GoXpmEHCTBO HX — H3-3a Gonesmn,
rpssH, CKy4eHHOCTH, HOROCTATKA NHMA — yMupano. Te, KoMy
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yAaBajoch BH3OPOBETH, MOTIH MOKAAYTH 6apak, TOALKO MOR-
BePrHYBINACH «MHASMATHYECKOH AesHEPeKIAR».

COpocrB BCI0 ofie:kAy, BH3AOPOB¢BINIHe BHATANe OGMEIBA-
MM Bce TeNO «BONOM IKASHE» (KHOA9eHAA BOAA C COJBIO,
IBOSMMKOR B HPACOBHM NOPOIIKOM)., 3aTeM NDPOXOREIH B
repMeTHYEeCKE 3aKDHTOE mOMemeHHe, e CTOIA TPH RapoB-
HU, HAOOJHEHHHE pacKaleHAHME yraauMd. Horga mome Bxo-
REIE TY[Aa, CMOTPHTeab Gpocan Ha yrim HEeCKOALKO ropcrei
«CHafiKoro GIaroBOHMA», KOTOpPOe HPeACTaBALNO coboii cMech,
COCTOABIIYIO H3 PABHHX dacTelf ceps, CMONH, MHPDH, Xaja-
HA, KAPKA30HA  MATH. JIOIE ROMKEN GHIE BIHXATH AyMH-
CTHIf IEIM B TedeHHe BPeMeHH, HeOGXOMUMOro VI mPOYTeHHA
moxaTB «Otge Ham» B «Boropommmei». Ommako H3-3a cepm
H 3TH HeCKOJIbKO MHHYT TAHYIHCh MYYHTEABHO JOITO;
GoMBNIYyI0 YACTh HAXOAHBIOIMXCA B KOMHATe CO (CHANKAM
61aroBOHEHEM» BHTACKHBAJH HADPY’KY HOJNY38H0XIIHMHECH.

Oco0eEBO CBHpeImCTBOBANA OCIHA HA TEePPATOPHEAX, KyJAa
oHa mpoHEKana pmepBile. B XVI Beke KOBKHCTAOpH 3aBe3-
JA ee B AMepHKY, H LOXO07Ke, IT0 HCIOOIL3OBAJH €e TAM B
KauzectBe GakTepmoyormyeckoro opy:kua. Ilo kpaiimeir mepe
COXPAHHIHCH CBefIeHAS O TOM, IT0 HMHJEHNaM IpefHAMEPEHHO
OCTABIANA OfeANa OT GoNBPHNX ocoofl WIH paSBeIIMBAJIR HA
HepeBbAX pyGaxm, mpomATAHHERE OCHeHHHM THOEM.

B 1576 rony Tonbko B Ilepy morm6ao cBpime 2 MEJIHOHOB
9eN0BeK, cTpaHa Omnna omycromena. Bo Bpems saBoeBamms
Mexcnkr B 1520 roxy morméio or ocou 3,5 MEANHOHA Teno-
BeK. BuMmpanm menste nnemMena. OueBHAUN DHCAIH, YTO
«HECMETHO® KOIAYeCTBO... TPYHOB BAJANOCH B JIECAX».

ITepBoe ymoMmBamme 06 ocme B Poccmm orHOcHTCE K
XV pexy. B 1610 rogy medexnua 6sura sameceHa B Cabaps,
rfie BRIIMEpJa TPeTh MeCTHOTO HaceaesHs. Jloxa Gexxann B Je-
ca, TYHAPY, TOpH, BHICTABIANN HMAONOB, BEUKETAJE Ha JHIE
mpaMH HamogoOme ocmmH, YTO6H OOMaHYTH 3iI0TO AyXa,—
Bce GHUIO HAIDACHO, HAYTO He MOTIO OCTAHOBHTH (es)KanocT-
HOro y6miimy.

Cro ner Hasag »xypHan «Bectak Esponn» nacax: «Ocma,
mo cmx mop Gonee Bcero saMerHas B llerepbypre, rme ew
nepe6oeno o 4,5 THICAYH TEIOBOK, H3 KOTOPHX TPeThA IacTh
yMepia, B mocleRHee BpeMsa Ona 0CoGeHHO CRALHA B HO-
KOTOPHX MecTHOCTAX HapcrBa Ilombckoro: Tak, B SImoBcKOM
yesge JIobnsmckolfi ryGepEEE B TeueHHe NepBOX Hefenn
nexabpsa 3abomeno 847 dgesoBex».

B cpepame Bera or 50 mo 75% caemmx morepanm spemme
B peayAbTaTe MOPeHECeHHOH OCIHL.
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THcAZeNeTAAMA dYeNoBeIecTBO OHUTO, MO CymecTBy, Gecs
cuibEO Nepef arnoM anafemmil, Illmpoko pacnpocTpaneHHHIR
B CPefiHHe BeKa peHeNT OPE BOSHAKHOBEHHH OCHH pPEKOMEH-
moBan:«cito, longe, tarde» — «6mcrpo, namexo, Hoaros,
NpeAnECHBAg YOHpaThcs mOGHCTpee, mOaibHIe H MOAOULIIE
He BO3Bpamarbcd. [[pyroe mpaBmEIO He MeHee KpaCHODEIHBO:
«fuge, recede, redi» — «Germ, orcTymait, yxomus.

OmHaKO DONKTKHA 3AIIHTATHCH OT OCHH CTOJH K@ APEBHH,
KaKk ® caMa ocna. B ocroBe mx mexano maGmionenue: AIOARE,
onHaKAN HepeGonmesmme ocmoii, Gosrme me Gomemxm, H ocHa
MOKeT NPOTEKATH OYeHb JEerKo — «xopomias ocmay. Hakr
samermn H, @, Tamanes, «He BHAA HOIB3H OT CTPEMIECHHS
ms6excars 3apasH, 9eJ0BEYECTBO IEPENUIO K HPOTHBOIOHOM-
Hoji KpaliHOCTH B CTaJ0 HCKATh €es.

IpaMeps BapHOAANHAH — HCKYCCTBEHHOTO 3apasKeHEMA Aer-
Koil dopMoii ocTH — MH HAXOEM y MHOTHX HapojoB. Bpax-
ManH [lpesneit Wague 3a 1000 xer mo mamelt spu ogeBam:
mereit 8 pyGamkm, cMOYeHHHe THOeM JerKo GoaprHoro ocmoff.
YacTo HCIONB30BANH METOA, NONYIMBITHE BIOCIEXCTBHE
HasBaHHe UIOTIAHACKOrO, KOIla CMOYEHHOH OCIHEHHHKIM Ma-
TepHaJIoM HHTKOX M3 IIEPCTE UePEeBASHBANE CJerkKa omapa-
DaHAEYI PYKy peGeHKa.

HKaralimu depes 6aMGyxoBmie TpyGouKH BAyBas® B HO-
COBH@ XOAH AETAM H3MEJIbUeHHLE OCHeHHLHE KOPOYKH, apa-
6H fmaBaNd feTAM INTh HACTOH OCHEHHLIX KODOUeK, CIABHHE
cTerajE NMPYTHAMHA, CMOYCHHKIMH B OCHeHHOM rmoe, Ha Has-
Kase NPUBHBKHE JeNajil HIOJKaMH, CMOIYEHHHMHE BHIeJeHHA-
MH HyCTYIL.

Toproou MupHM ToBapoM B OTTOMaHCKO# mMIepEHE mo-
KyIOajE B FrapeM TOJNbKO JIeBOYeK, ¥ KOTOPHX HMeJcA HA pPyKe
paa Gepe IIpaMAK OT OPWBHBKE OCHEI, TrapaHTHPYOIMME
coXpaHeHAe RPacOTH HX JHNa.

B HKomcramTmHOmONEe B CpefHHE BeKA CIOAKHAACH CBOe-
o6pasmas mxoxa Bapmoasnun. OTciONa CBOJICHEA PasiAIHH-
MB nyTAMA Docrynandm B Eppomy. PoMamTHYecKag HcTOpHSA
CBA3aHA ¢ HMeHeM Jea® MoHTerw, jKeHH ARTAHHECKOTO HOCIa
B Homcramrunomone. B 1747 roxy ora nmpmemna ocomy cBoeMy
CHHY, a fepe3 4 roga — fodepn. Ilo ee pexoMeHmamum Gruno
npoBefieHo HclnTamme, Korga B 1721 roxy ocma Grura Gma-
ronoJyIHO DPHBATA WIECTH HOpecTynHEKaM B Hblorerckoi
TIOpbMe.

Hspnasra cymecrBoBai B EBpome opHrEHanbHEIL cmocol
SAIMUTH OT OCIOE — IOKYIKa OCHH. 30pOBLIi peGeHOK RaBa
6oabHOMY oCHOil HeCKONIBKO MOHeET co ciioBaMHu: «fl moxymaw
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y Tebs ocumy». B ApaBmH TamKe HOOKymaiXH ocHy, IpHIEM
IUIATRNH 33 Hee He MEeHLTaMH, a H3IOMOM HIN BAHHHMH ATO-
fAaMu. YARYHHE IAIIATAH H3BEMIAJH O OPOfiaiKe OCI.

Jror Meto «mpol B ommEGOK» aBaX HHOTNA IOJNOYKHTENb-
HHe pesyabTaTH, HO B IeJIOM CaMOReATeNbHAS BaPHONANHESA
6mna KxpaliHe PHCKOBAHHWM AelIOM, B (oJbIIOM HpPONEHTe
ciIy9aeB OHA HPHBOJHIA K TparmuecKoMy mcxopy. 1loatomy,
HOCMOTPA Ha OYEBHAHYI0 NONL3y BAPHOJNALNMH, B KOHIE
XVII] Bexa HmOUyAAPHOCTs HPHBHEBOK Jerkoit dopMH ocOoM
yHaAa DOYTH A0 HyJAA.

3nanm o BapEoiAnEE u Ha PycHm, HO sgech OHa IIHPOKO-
ro pacOpOCTPAHEHHA He IOJYYA/a, XOTA OHKT 6e yAAYHOIO
opamenenns 6wa: B 1796 rogy mMneparpume Exarepmme m
eo CHAY GRUIa DpPHBHTA «XopomIas ocmas» (o6nuHag ocma, Ko-
TOpasd, KaK y:Ke roBOPMIOCH, IpH ONpeRelleHHHX YCJIOBHAX
nporekaer aerko). K mpaBEBKe «xopomeil OCHEI» IOCTOAEHO
opaGerasiym B BOCHETATENBHRX JOMAX Aufg Nofkugumed, Ectn
cBefleHEA, 9YTo Pagmmes B CHGHEPCKOE CCHUIKe NPAKTHKOBAJ
BapHONANHIO,

Hicropra Gopb6H ¢ ochoi BCTymHIAa B HOBYK 5Dy BeCHOH
1796 rona, xorga amramfickmii Bpau JaBapa JiKeHHep IPHEBREI
B Bepram «xopoBpw» ocry Mambumky [imemcy @momcy. He
Ges Goph6H BakmmEanga (OT vacca — KOpoBa) OHCTpO
PacOpOCTPaHHIACH IO BCEMY CBETY.

«OrxpurTHEe [IKemnepa,— nmmyT aBTOpH KHETA «Vcropmsa
smupemmit 8 Pocemu» K., Bacmiares m A. Cerax,— mpomsseno
Gombmoe BhevaTNeHHe, H BOKPYT HET0O pPasropeiicAd ropsamit
coop. IIpOTHBHEKE He CKYDHAHCh HA BCeBO3MOKHHe ¢am-
TacTEIecKHe HOPEANOJOKeHEA H JoMuCcHH, Tak, manpEMep,
HSBeCTHEIA JNomgoHCKEH Bpad Mosenr mmcan: «UYro mmoro
MOKHO OKHJIaTh OT KaKoil-TO CKOTCKOHX GONMe3HH, KaKk He HO-
BHX W y)KacHHIX Gonesmedl. HTo B cocrogmEm mpegycmoTpers
rpaEAON ee PHE3ATEeCKNX H HPABCTBEHHHX ciaexcTBmit. Momx-
HO JIH He ONACATHCH, UTO Y BAKIEHMPOBAHHHX BHPACTYT PO-
ra?» Jipyroit jxe yBepsa, 4TO mocje BAKNUHALNHHA ¢09b OHON
llef® Havada KalUIATh, KAK KOPOBA, H BCA 0GpOCaa BONOCAMHY.
IlogBAaHCH KAPEKATYDH, B KOTOPHX MPHBHETHX H306paskam:
ofpocmmEM® BONOCAMH, ¢ KOPOBPHMM pPOTaMH H XBOCTaAMHD».

Ilepras Baknmmamusa oporus ocoH B PoccEm Grima mpo-
BefleHA B TOP)ReCTBeHHO# oGcramoBke mpodeccopoM Mockos-
ckoro ymmBepcHTera Edpemod Myxmauu B3 1801 romy. Pe-
GeHKYy W3 BOCHHETATENbLHOTO foMa B MockRBe Geua DpEBETA
oclia 0 A;KeHHEePOBCKOMY cocofy B B Y6CTh BTOro MPHCBOGHA
dammnnas BaknEEOB, mOKATOBAHO JBOPAHCTBO H ICHCHA.
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C 1805 no 1840 ron B Poccunm Guuro BAKOHARPOBAHO Y3ke OKOJMO
ofmoro MmunmoHa, a ¢ 1824 mo 1847 rox «ameno mmamennes,
KOTOPHIM OhUIa OpPHBATA OCHA.. MOCTHIIO 24 MHIIAOHOBY.

HKomeuno, mOCKOABKY He BCe IIOTOJOBHO HACENOHHe MOJ-
BEprajioch BAKNHHAIMWH, BCEIlA COXPAHMANHChH YCJIOBHA Ui
BO3HHKHOBeHHA H passatHA snufemuidi. Tak, B 70-e roms
OpomIoro BeKa BO BpeMA ¢pamKo-nmpyccKoit poirasl B Espone
moru6J10 OT OCIH HeCKOJABKO THICHAY YEeNOBEK.

B Pocceuu cpasy mociae pepoaionun, a mMenso B 1919 roay,
6nui0 sapermcrpupopaso 186 805 (mammme O. B. Baposma)
ciygaeB 3a6oneBanAsa 0cHOM ¢ JOBOJNBHO BHCOKHM NPOMEHTOM
CMepPTeNbHNX HCXOMOB.

10 ampens 1919 ropa B. . Jlemmn noammcan mexper o6
06A3aTeIbHOM OCNONPHBHBANMH, YTO HOJIOKANO HAYAJNO0 Mac-
COBHM IPHBHBKAM,

B 1924 rogy Gnaropaps IIaHOMEPHOMY OCYINECTBIGHHIO
Mep 0 MACCOBOM IPOTHBOOCHEHHOH HMMYHH3ANEN HACETeHHT
3a6oneBaeMoCTh ocnoil pesko ymembmmiack. K 1936 romy B
CCCP ocna 6huta HOJHOCTHIO JIMKBHAAPOBAHA.

PaccnefioBanne caydaeB «3aBO3HOH» OCIH MOMKET IMOCHO-
path ¢ $abymoli WHOTO [eTeKTHBHOTO pOMAaHA, JMAAEMHO-
NOTH NepexofAT OT ONHOTO KOHTAKTHOrO Hmm saGomepmero
K ApPYTOMY, YTOOH YCTAHOBHTHh HMCTOYHHK MH(EKOHH U B3ATH
mox HabaioeEHe IO BO3MOKHOCTH BCeX, KT0 XOTA OH mpef-
DOMOKATENABHO MOT ¢ HMM compHKacaTheia. Ilens B aTHX ciry-
qafAX OfHA — IpeceYb pAacCHpOCTpaHeHHe WHPEKIUH; CIOCOGH
NMOCTHKeHAA OSNH — B30NANAA KOHTAKTHHX JINI H COS/JAaHHE
6aphepa M3 BaKKHHWPOBaHHHX.

Tax, 4T06H OCTAHOBHTH BCONMKY ocnK B DBpaiitome
(Amrmma), 6mno msonmmposamo Ha 16 mmeir 3600 wenosek,
BafATo Nox HaGxoaerde 18 THCAY B BAKWHHHPOBAHO B MOKAp-
HoM mopapke okoimo 150 TeicAu. 3aboneno 29 wenoBek m
nmora6ao w3 max — 10.

Teneps Bce 3T0 — mpoILIOe, XOTA U HeJaBHEe,

B 1958 romy omum m3 aBTOPOB 9TOH KHHTH, BO3TJIaBiIAB-
mull COBETCKY0 Aeleranuio Ha BecemMmpHoit accambiee sgpaso-
OXpaHeHHs, BHeC Ha PAacCMOTPeHHe accaMGieH mpejioKeHHe
Coserckoro Coio3a NpHCTYNHTh K JHKBHOANHE OCHH BO BCeM
mupe. IIpennioskenne 6HII0 eTEHOAYIIHO OIPHHATO HeNeraTaMu
BCeX CTPaH — WIeHOB BceMuWpHO#l oprapMsamam 3[paBOOXpa-
Hemna. Hama cTpaEa ABEAAaCh HE TOJNHKO MHHIHATOPOM IPO-
rpaMMH Tr06aJbHOTO HACTYILIEHHA Ha OCOly, HO H OKAa3ala
MaTepHANbEYI0 HOAAEPKKy BceMHpHO# opraHH3anma 3ApaBo-
OXpaHeHHMA H OTHENHHHM CTPAaHAM, BHJEeJIWB B HX pac-
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nops)KeRde KpyDHHe HapraE Baknwae *, Ha pemaompx
YyIaCTKaX BUEMHDHOH NIDPOTHBOOCHEHHOH NIPOrpAMMEH TPYNH-
JACh MHOTHE COBeTCKAe CHemUANMCTH. I BoT — ycolex:
moCHeHAA O9ar «IepHOX ocou» 6xn MEKBEAEpoBaH B BaH-
rnagem B 1975 roay, a mocnegEmit ozar Gomee moGpokawe-
cTBeHHOM «Gemoli» ocmel Gewn 3apermctpmpoBaH B Comanm B
1976 rony.

YemoBeqecTBo, 00heUHAB ycmians, ofepxano mobexy Ham
crpamurM HeayroM. IlpmMep, mocrofimnit moppaskammsl

HKops. Uncto wemopedeckas GoMe3Hb — KOPb TaKKe H3-
BecTHA ¢ TIy6oKo# ApeBHOocTH. Ee paccMaTpmBam® Kak ONHH
#3 BapEanToB B ofmell rpynme chnEnx Gomesmeil. Pasec
THCAYY JieT Hasa]l OOACA] ee 09eHb NOOPo0HO KaK pasHOBH[-
HOCTH OCIH.

B cpennme Bexa Kopp Onina sameceHa B Amepmky. Toraa
OHA 3aHEMAJA IIePBOE MECTO [0 PAcHpOCTPAaHEHHOCTH CPeNH
meTeff Muagmero Bo3pacTa, NOCTOAHHO OOTOHAA B CcBOeM
CBHpENOM pasryne Takmx y0miim, Kak cKapiaTmHa ® gadTe-
pus. Cexyer 3aMeTHTH, 9TO KOPh U9eHb MeIEHHO ¢AaeT CBOM
nosmnun. HulHe 0CI0KHeHHR OT KOPH H CMepTHOCTh DPesKo
CHASHIHCH, ONHAKO eme HEABHO B HamIeil cTpaEe €KeroXHO
GomenH Kopp0 [0 MBYX MHJIMOHOB JeTeii.

Ha pomo xopm B o0mieit mEpeKOROHHON DATONOTEM HpH-
XOAHTCA MOYTH OXHA TETBePTaA JacThb.

YemopeK Ipe3BHYAKHO TYBCTBATENOH K KopH. 95% mioneit,
MOBCTPETABIIACH ¢ BHPYCOM, €CJIM OHU He EMME0T HMMYHHATETa,
TO ecTh He NPUBATH HAH He Hepefoienrm Kophio paHee,
HempeMeHHO 3aGomeBaior. I mpomcxofuT 3To, KaK HpaBHIO,
B paHHEM HAETCTBe; TOIBKO B MBOIHMPOBAHHHX [OCENEHHAX
MOKeT BHIPACTH IOKoJNeHHne, nabe;kasmee Taxoit yzactn. Tem,
OXHAKO, omacHee NJIA Hero Gymer KOpb, €CIH OHA HACTHTHET
€ro IOTOM: B3pOCJHHE HAMHOTO THA’Kejee HepeHOCAT 3abome-
BaHHe, YeM JeTH. Tak 4To caydaii 3aGoneBaHHA KOpPBIO
¢yr6onbHolt KOMAHAH, ONNCAEHEIX B IIMPOKO H3BeCTHOH
moBecTH Jlarmma, OKoHUMICA GIaTONOMYyYIHO He MHAYE KAK B
pesyabTaTe BMemIaTeILCTBA BeeMorymero XorTabrraa.

Hcropmueckae mpuMepH BCIBINEK KOPH CPENH B3POCIOIO
HaceJieHHA Hepefko MHoro rparmanee. B XIX Bexe B Espone
34PETHCTPHPOBAHO HECKOABKO dmmpemmit xopum. B 1846 romy
usdexnua Gena samecena Ha PapepckEe ocTposa, Iriie KOpH
He Gpro 65 mer. Ua 7782 genoBeK, maceAAmHAX OCTPOBA,

* C 1960 mo 1978 rog CCCP mepepman Geasosmesafno B GoHA Gophe
6L ¢ ocooit oKkoNo 1,5 MAMAHADAA 03 BAKIHAKL,
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saGonexo 6000. He saGoxens amms Te, KTo mepeboies Kopbio
B OpeABIAyOIyo dnafeMan B 1781 roxy.

B 1951 ropy mopmo6moro poma wenoBewecKas MONyJIALNAS
ciroxmnach B I'pernangun. B peaynrrare ciywalimok madex-
IHHA 38 TPH MecAna mepeGoxeno oKoxo 4,5 THCAIH TEIOBEK —
OPAKTHYECKH Bce HaceleHHe 3Toil Teppuropmm. IIpwuem y
B3pPOCALIX 3aGoleBaHHe MPOTEKAJIO ropasfo Taxenee. Hecmor-
PR Ha NpAMeHeHHe AHTHGHOTHKOB A JIEYCHHA OCJIORHO-
Hmif, a qua npodmaakTEkm saGomeBaEEs — raMMariofyrEHA,
cMepTHOCTH mocrariaa 18%.

B 1952 rony xops, 3aHeceHHAA AeThbMH HHOCTPAHHOIO IIep-
COR&Na, IOpasHia B paitoHaX KaHafcKoi Aprrarm 99% Ko-
PeHHOTrO HaceNeHHAS,

Brpycmas npuposa KopE ycTamoBiema eme B 1911 rony,
HO BHJIeJIATH BEPYC KopH yAajoch mumb B 1954 roxy, ncooan-
80BAB METOX KYALTYPH TKAHH (CM. BKCKYPCHIO BTOPY®).

BosGymurers kopm copmepkar PHH m mmeer sHemmmb®D
obozouxy. TEm cmmMmerpmr BEpyca — cnppamsnmit. Ilpomu-
Kad B KJIeTKA, BAPDYC BH3HBAEeT 0Y6HH CB0O60OpAsHHe HX HO-
POKEHHA — B Pe3yNbTaTe CAMAHHA HECKOJHLKAX COCONHHX
KHeTOK 06pasynTca rHraHTCKHE KIeTKH ¢ MHOTOTACHGHHRIME
ANpaMA — TaK HA3hbIBAGMHEe CHMILIACTHI.

B camoe mociemHee BpeMs IONyIeHH HOBHE HNAHHE,
SHAYATENBHO pPACIIHPAIOIEEe HAINM NPEeACTABIEHHA O pPOJH
BEpyca KOpH B maToiormE denoBexa. IlogpoGHee 06 sToM
HOrOBOPHM B YeTBEPTOH 3KCKYPCHH.

Brfenenre BHpPyca OTKPHIO WIYTh COSJAHHS BAKIAHH
OPOTHB KOpH. YUeHHe H MeAHNWHCKAe PaGOTHHKE HAKOINEIIK
y:Ke Goapmoil ONNT ee NPAMEHEHHS B MaccoBOM Macmrrabe.
B Bameit crpame paspaGoTaEa H BHEpeHA B IPAKTHKY
JRiBaA BaKIAHA H3 OCHAGIeHHOrO BAPYCa KOpH.

Ho Baxn@Ha IpOTHB KOpH BCe edie COXpaHAET ONpeReieH-
HEe HefocTaTKA. Ilpeskae Bcero, oEa CPaBHATENHHO, KAK MOBO-
PAT Bpavd, PEAKTOreHHA, DPEeaKNHA HA BBelleHAe BAKIHHK
BHP&)KAETCA B OCHOBHOM KDATKOBPeMEHHHM NOBHIIEHHEM
TeMIepaTypH.

HeroTopHe cHemEANMCTH BHCKAagHBAIH MHEHHS, 9YTO
BAKNEHANAA OPOTHB KOPH — 910, IO CYIIeCTBy, IPHBHBKA
OUeHb JIerKO# KOpH, HHKOrXa He Jalilell OoCIOoiKHeHHH,
ofsanx mpE KopE ¢mmkoiis. Ilomckm Gowee coBepmermOk
BAKIEHH TPOAOIRANTCA.

Kag 6H T0 HE OUl0, HO MHJUTHOHH [eTelk B pasHEIX
CTPaHAX MHApA HONYYaKT HPOTHBOKOPeBHE NDPHBHBRH, KOTO-
PHe 3aIQAIIAI0OT UX OT JOCTATOYHO TAKENOro HEQEKNEOHEOro



saboleBaRMA, B NPOTHBHOM CIyIae IPAKTHIECKA HerHabex-
Boro. B ofmeii cacreMe meueGHHX H NPOTHBOIMHEMHIECKAX
MepoupHaTEili B Gops6e ¢ KOpHI0 NPHBEHBKH IPOYHO 3aHEMAa-
10T OfHO A3 NMEPBHX MECT, H KOPb IOCTENEeHH(O CAAET CBOH IO-
SHNEA.

Hommoumeanr. ITonroMmesMT (CTApoe HASBAHWE ¢HeTCKHE
napanEy») — BHDYCHOe 3a6ozesamme, mpH KOTOpOM mOpasKa-
eTcsl cepoe BeleCTBO IEHTPAAbHOH HEPBHOH CHcTeMH. Bos-
GyRETeN: NONMOMHONNTA — MENKHHl BEDYC, HO HMeWDIH
BHemmHe# oGomourm m cofiepkammit PHHK. Ero Bupjesmam
Jlaspmraitaep ® ITommep B 1909 roxy Meromom sapastesms
06e3bAH pacTePTHIM MO3IOM YMEpHIEr0 0T NOJHOMHEIHTA pe-
6enra. B 1959 rogy BEpyc yAaioch HOXYIHTh B OUBIReHHOM
H KOHIeHTPHEPOBAHHOM Ipenapare.

B cmay cBoeit ¢noco6HOCTH BHSHBATH cHemAdTISCKHEE
IOpayKeHAA KOHEIHOCTell NOoNHOMEeNWT HMeer Goratymw ap-
xeonornw. B 1900 roxy METYel H3y9an ermmercKue MyMHH,
Ilpr HcchenoBaBHE OAHOK AOCTATOYHO XOPOMO COXPaHHB-
mefica MyMuH OB OOHADYKHN HBMEHEHHA KoCcTed, Xapaxrep-
HHE JIA ITOAHOMHENHTA.

B xpame Gormam mronopopus Acrapre B Memdmce obna-
py’eHO BumoxHeHHOe 3a 1580 mer mo mame#t spH B HEEe
ITEpOKO H3BecTHOe H3oGpaxende pema ms Cmpmm Pymm,
HMeoINere THOHYHOE HOpAYKeHHe HWIKHeH KOHOYHOCTH, KO-
TOpPOe MOr BH3BaTh, N0 BCe BHAWMGCTH, TONLKO IOJHO-
MHEJIHT.

XapakrepEne H3MeHeHHS KocTell OnaE BHalileHN npH
packonkax B ['pemnamgum Ba CKeJerax, OTHOCAMHEXCH K
500—600 romaM mo Hame#r spum. IIpmMepmo TOrmA Ke —
B IV Bexe fjo Hamei 5pn — 'HOINOKpaT ONHECAN BCOBIMKY IO~
amoMHEennTa Ha ocrpoBe Papoc.

XoTs HCTOpPHYECKH NOMHOMHENHT H3BECTEH AABHO, €r0
SIHIeMHICCKAH XapaKTep 6Ll OKOHYATEAbHO BHABIEH TOAL-
Ko B npomuoM Bexe. B 1836 roay amramiickmit maromoroama-
voM Yapnas Bean orMermn pap ciydaeB JIeTCKOTO mApamAda
B HM30JNHDOBAHHOM HACEJCHHOM IyHKTe Ha ocrpoBe CpsToi
Enenn, monaras, 9YT0 3T0 CKOIUICEHAE CIYIa€B ¢3aCIHYHHBAET
BHsCHeHHS». BuamMo, 5T0 Nepnoe MTOROBPeHHEe O BCHHIN-
Ke momEoMHennTa, lleanHoe ONMCaHMe NMOAMOMHENHTA AR B
1840 romy Taitme.

B 50-e rogs Hamero cToNeTHR pe3aKoe yBeamueHme 3aGo-
NeBaeMOCTH INOAMOMHEEARTOM oTMeueRo B pafe cTpan — CIIIA,
Kanapge, crpanax IOmmoii Amepnkm, Cxamgamasmm, Ilem-
rpanbHoii EBponmn. C 1949 mo 1953 rox 3 CIIIA nepeGoxeno



mommomuEennToM 200 tHeaz genopek. Ilo mammuim 1956 rona,
B CIHIA sapermcrpEpoBamo Goaee 300 THcAx mHEBaNEROB
moche MAapANATHIECKAX OCHORHGHHH moxmOMHeNmTa, Ecnm
ydJecth, YT0 Ha Kakpoe 3ab0jeBaHHe ¢ HapaJAIOM MPEXONAT-
ca or 100 pmo 1000 cuyuaer GeccuMnTOMHOK HEperHCTpH-
pyeMoii HE(QEKDHE, TO NOXYyIaeTcd, 9T0 HHPHIHPOBRHHIO
HO{BEPrajIoch MPAKTHIECKA BCe HACEIGHHEE CTPaHH,

3a6onesaeMocThs HMOMIHOMHENHTOM OTIHYAETCA PAAOM Xa-
pakrepunx ocoGemBocrel. IlonmoMmesnnT pacmpocTpandercsa
no TEny Kumeunux nudexnmii. IloBumenme caEETapHOrO
YPOBHA JKHSHH HACEJIOHHA CYIIeCTBEHHO CHE/Kaer 3afome-
BaeMOCTh, ONHAKO mpoTeKaer mEPermEA TaKexee. IIporcxonar
9T0 HOTOMY, UTO IPH BHCOKOM YPOBHE CAHWNTADHE JeTH He
sapa’Ral0TCi B PaHHeM Bospacre, HO HE(pHIEpyOTCA HO3’Ke.
Tloxmommenar Kak GH Bapocieer, a Y B3pocianx sabosieBamme
OPOTEKaeT SHATATENHHO TMRenee. Hexoropwe crnemmanmeTH
BHAGNAAIT AKe deBpomelickmiiy B «adpEKaHCKEH» THOL
3a60I6Ba6MOCTHE HOIHOMEEINTOM, HONIEPKABAS pPOAbL CAHH-
TApHO-TATHeHMIECKOro (aKTopa.

Ceoeofpasuang 8aGonepaeMOCTs IOJNHOMHENHTOM HaGurio-
KaeTcA HHOTAa B BOMECKAX YacTAX, IOHAfalolEX Ha HHO-
CTPAaERY® TeppETOpEW. Cpe® COXfAT BOSHEKAKT BCIHMNIKK
NONHOMHENATA ¢ 4YacToTol, Gombmiel, YeM B HX pOEHEX
MeCTax HIE CPefH MeCTHOIO HAaCeleHHA HA 3aHATON TeppH-
TODHHE.

B 3T0M ciIygae «BOCHHHE ACHCTBHAAY IPOTHB TY/KE38MHEIX
BONCK BeAYT MeCTHHE IITAMME BEPYCa NOJNHOMHENHTA, HOBHE
IS CONRAT, KOTODHE OKASHBAITCA (BOCHDHAMIHBHMH HM-
MHETPAHTAMH). .

Caryanua 50-x rofoB Tpe6oBaia pemETENbHNX B 3Pdex-
THBENX Mep GoprbH ¢ moamommenuroM. HeomemEMym poas
B ycmexe 5TOH OG0phOH CHIrpaJ, Kak MH yKe rOBOPHIH, Me-
TORX KyJNLTHBHADOBaHHA TKaHell BHe oprammsma, B 1949 ropy
dunepcy ynanoch MAOGHTHCA pasMHOMKEHHS BHpDYCa MOIRO-
MHENHTA B KYyALType KIeTOR SapOfHINa YeI0BeKa.

B nanrmelinteM Ha KyahType TKAaBH OHla moXyIeHa Bak-
IEHA NPOTHB NOJHOMHOIATA H OPraHHSOBANO €6 MACCOBOe
npomgBofcreo. CHavasia 510 GhUla y6HTas BaKmuHa, 8aTeM —
Gouee spfeKTHBHAS KEBAA BARITHHA.

Paspa0oTKa ¥ IpOHSBOXCTBO NOAHOBAKNEHH — DASHTENL-
Aull ODpEMep BSAMMHON CTEMYJNANNE METOAWIECKEX HCCe-
AopaHmi W mpakTHYecKEX morpeGmocreii. IlomBmemme MeToma
RYJALTYPH TRAaHE SBHJIOCh, B CBOX OUEpelb, HEOOXOMEMBIM
youopmeM IONyYeHHS BAKOWHH DPOTHB HOJHOMHEeNmTa, HB-



TQHCHBHHE HCCIOJIOBAHHA B 3ToK 06AacTH, Heo6XOmMEMOCTH
pasBePTHIBAHEA HPOH3BOACTBA BAKNUHH B MIFPOKAX MACIITA-
6ax pesko NPOABHHYJM BIepef SHAHUA O KyJAbType THKaHH.
Umenno B 3T0it paGore GELIM 3a/0)KeHK OCHOBH HHIHEINIHEro
COCTOHHHA, KOTXA KYJAbTYpa TKAHH CTana ONHOM M3 BeLyINHX
METORIYECKAX OCHOB COBPEeMEHHOH BADYCOJOTHH,

C 1955 mo 1959 rop cnoxmiach ceppeaHas 0GCTAHOBKA IO
saGomeBaeMocTH moamoMHeamTOM B Hameil crpane. CoBercruM
BHAPYCOJNIOTAM M MEAWKAM YRANOCh B KOPOTKHI CPOK OCBOHTH
TEXHOJOTHI0 IPOHSBOACTBA BAKIHHK H OpPTaHH30BATbL MACCO-
Byl HMMYHHSAIHI Hacejenmsa. HoMy He maBecTHH Temeph
KoE(eTKA-ApaAe ¢ 'KHBoi moamopakmmHof! 3acayra coser-
ckex ygemnx M. M. UymaroBa m A. A. Cuoponmanesa Grurm
orMeuenH JleauncKofk npeMneii.

B cBoeit kamre «Mrorm moxysexoBod Gopr6ul ¢ mAPeKnH-

aur B CCCP» O. B. Bapoan orMevaer: «Ilocnenoparensno
OCYI[eCTBJICHENE MEpPONPHATHA 00 BaKnuEauam Hambomee
BOCIDHEMYHBHX BOSPACTHLIX IPYNH KETCKOTO HAaceJeHHA BHA-
qage y6mroit paxmmmoikx Conka, a ¢ 1960 r.— ;RmBoit Bakmm-
Ho#t Ce6mEA mpHBeNM K AMKBAAANUA 3TO0if HHQEKNAH HA Tep-
puropar CCCP. Bea mpeyBenmueHHs MOKHO CKAa3arb, 9ITO
‘jpemaromuM (aKTOPOM JFHKBEJANNHA 3TOTO TAMKENOro 3saboxe-
BAHASA B CTOJNb KOPOTKEM CpoK 6hlna cHCTeMa OPraHHSaIUy
COBOTCKOTO 3[paBooxXpaHeHAs. UTo6H HpeNCTABHTH MacioTa-
Oul oTOlt paGoOTH JOCTATOTHO CKA3ATH, UTO 3a O JeT He TOMNb-
KO GHUIa OCBOGHA TOXHOJNOTHA MACCOBOTO HATOTOBJEHHA 3THX
OpenapaToB, HO H GHUIO IOCHE/OBATENBHO BAKOWHHPOBAHO H
PeBaKNEHAPOBAHO CBHINe 70 MIH. TeJI0BEK?.

B pesyibTaTe MaccoBOii BAKIEEANAA 3a601€BaeMOCTL B
1965 rogy mo cpaBmemmio ¢ 1958 romom cmmsmmack B 50 pas
H B JanbHelimmeMm Gelna mepeBefieHa Ha YPOBEHL CIOpagHge-
ckax ciayuaeB. CoBerckas BakmEHa ycmemrHo «paforana» Ha
NHKBUAAIMI SOEREMAl OOJIAOMUENATA B PARe 3apyGeKHLIX
CTpaH, B YacTBOCTH B SImomum.

Bopp6a ¢ HOIMOMHENHTOM — fpKasg CTPAHELA BHPYCONO-
run, [IpuMeneHHe NOJIMOBAKIMEN HOSBOJMIO GhCTpo H 3ag-
$eKTABHO racATh SMEAeMHdecKAe BCOHINKA HWH(EKIHH, pes-
KO CHH3HJACH 3a6oneBaeMoCTh, yIeHEHE HAYAIA HCKATH OYTH
DOJHOTO HCKOPEeHEHHA 3ToR MEJeKnEH.

Onuako ciefyer EMeTh B BHAY, YTO BAKNWHAIHA JRABOR
BAKIAHOE — 3T0 HO JHMKBAAANHA BHPYCA-YOHHNL, a TOABLKO
38MeHA €r0 HCKYCCTBeHHO oclabieHBRM JaaGoparopHmM
mTaMMOM, 6e300acHHIM A delopeka. Hak moaro sTor ocaa6-
JMeHHH INTAMM COXPAHHT CBOH CBOSiCTBA, HOKA’KeT BpPeM.
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Bemencrso. Bemenctso — madiexmmonnoe 3abonepanme,
nepefanieecs IQIOBeKY HPH YKyCe HIM KOHTAKTe CO CJIO-
HOl GonbHOTO MKHBOTHOrO, Walle BCero cofGaKd, BOJNKa, JACH-
nsl. OnquE B3 GpocalomMuEXCcA B Iiasa MPHSHAKOB Pa3BHBAOIIe-
roca GemencTBa — BOJ0GOA3Nb, KOIfa y GONBHOro sarpyaue-
HO IJIOTaHHe )XHAKOCTH, PA3BHBAKTCA CYMOPOrH IPH HOIBITKE
math BopRy. IlosTomy 3aloneBamme 49acTo HA3WBAOT THAPO-
Pobreit.

Brpyc Gemencrpa comepxar PHK, yiomennymw B myxieo-
KalcHA COAPAJbHOH CHAMMETDHEH, HOKPHT 000M0uKo# m mpm
Pa3aMHO)KeHHH B RIETKAaX Mozra obpaayer cmemm@mIecKHe
BKIIOYEHNASA, 10 MHEHHEIO HeKOTOPHX HCCIegoBaTeNel,— «KIaj-
6mma BEpyCOB», BOCAmHE HassaHue Texen BabGema — Herpa.

BemencTBo H3BecTHO OueEr AaBHO. Prcymrm [{peBmero
Ermnra RomocAaT no Hac m3obpaxenus Gemremsix cobGax. Omm-
canme 3aGoneBaHmil )REBOTHHX, He OCTABIAWINGe Y HAC C€O-
MHeHHE B TOM, 9TO pedb HAeT O GemeHcTBe, MO/KHO HafiTH y
Jemoxpata m ApmcToTens, a 3afouepaHEe y YeNOBeKa OIH-
cax B I pexe mameti sput I{exse.

Bonors 10 KOHIa NPONLIOTO BeKa HAYTO He MOTXQ CIACTH
genoBexa oT Gemrencrsa. UssecTHO, 9TO0 Kamuet saGonepmmi
GemencTBOM mormbaer, a H3 YHCJIA YKYMOHHHX H HeJle4eH-
HuX 3aboneBaer ka:RAuit BTOope#i. Taicawtm mxer GemremcTBO
HTPajio RH3HHIO 9YesioBeKa. ERHHCTBeHHNHM UIpHOMOM, KOTO-
PHli PeKOMEHMOBAJH emje PEMCKHO Bpadd, GLuI0 mpH)RETaHHe
PaH KaJeHEIM )KeJIe30M.

CoppeMennnit aran Gopp6el ¢ GemmeHCTBOM HAYANCH B
1881 romy, xorpa sennkmit ITacTep cO CBOHMH COTPYRHAKAMH
Py m IllamGepnamoM NpHCTYNHI K HM3y4eHHI0 BO3GYHHTENH
6emrencrea. 6 moaa 1885 roma x Hacrepy npmeemm Hozeda
Meiicrepa, MarEYRKa B3 JiIb3aca, yKymleHHoro Gememoli co-
6axoir. C 7 mo 16 mions ManbYAR MONYYHJ MEPBYR AHTHPa-
6mgeckyl0 NpWBEBKY (PHKCHpOBARHHHM BHpPYycoM GememcrBa
mo paapaboranromy IlacTepou merony.

Yepea nonropa ropa, B koane 1886-ro, yxe 2500 wenoner
6rnE 06A3aHE 3TOMY MeTOAy MH3HL, Gmaromaps mpupHEB-
raM Ilacrepa m3be)xap MyuHMTeNbHOH H TAK HeJABHO HOMHAHY-
emofi cMepTH OT GemremcTBa.

B mame BpeMs cerh yupemuermi, Bexymux 6opsby ¢ Ge-
IIeHCTBOM, OXBATHBAET GONBIIMHCTBO PaiOHOB 3eMHOrO IMapa.
ApTRpabueecKue, AIA HACTEPOBCKH®, CTAHIME BeAyT Habiio-
Nenre 3a GenreHCTBOM Y AHKHX H JOMAIIHHX RMBOTHLIX, IpH-
HAMAT MepH K IpeAynpemjeHHI0 salorepamEA y nwopel.
Eme me Tax RaBHO GemeHCTBO permcTpEpoBaioch B 89 crpa-
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Hax. B Teuenme rojla BCEMHEpHAA CTATHCTHKA Y14 HECKOALKO
COTeH ciayuaeB rueiad Jofeil, YKyIIeHHHX GeNIeHHIME >KH-
BOTHHIMH H He HoiyJaBmmax npmeaskd, Cpefim Tex, KTo mo-
Xygan aETHPaGHUECKHe YKONIH, CMEPTHOCTh B RECATKH pas
mmwxe, B 1964 romy, manpmmep, coobmasocs 0 rufenn Jmmors
64 dvemoBeK, HmOXYYMBIIAX AHTHPAGHMUECKHe HDHBHBKH.

Ha seMgrle cymecTByer pap paiionoB, cBoGommnx oT Ge-
NIGHCTBA, KO 3MPABOOXDAHEHWA M BETEPHHAPHH TH{A-
TeIbHO MOAJIeP/KABANDT HX KAPAHTHHHHMH MEPONDEATEAMH.
BemeBcTBa HeT B AHIIHH, B ABCTPANNHE H Ha PAfie OCTPOBOB
THXOrO0 OKeaHa.

Pyccxue yuensie mMeror Goratme Tpagummm Goprbu ¢ Ge-
meHcTBOM. Bropas B MHpe macreposcKas cramimma Guaa oT-
KpHTa B 1886 rony B Omecce. ¥V KoaniGens Opranmsanam cH-
cTeMH GoprOH ¢ GemeHCTBOM B HANIEH cTpaNe CTOSNH BH/A-~
omueca cooredectBeHEMKE — . . Mevanxos x H. @. I'a-
Majres.

TocynapcTBenBas chcTeMa Goprbm ¢ GemieHcTBOM RaeT
ceor mronu, Hampasep, MHOTHe rogil He perscTpEpOBazach
saGonesaemocTs GemencTBoM B IlpnGantriickux pecoybankax.
Onmaxo no cax mop B CoBerckom Coloze mOKa emje peracrpH-
pyerca Brog io 40—50 cxygaeB aToro BEpycHOro 3a6oxeBanmA.

dnupemmvecknil remarmr. JnEpemudeckmil (EHPEKHEHOR-
HEIi) remarat, aan Goxesmp BoTkmma,— BEApycHOe HME(exnm-
oHHOe 3aoleBaEHe, HPOTEKalI[ee ¢ NPEAMYINECTBeHHEM 10~
pakeHHEeM IeYeHH H COOPOBOKAAIINEECH 3ATACTYIO KeATYyHI-
HBIM OKpAaIIMBAHAEM KOKH, CAHSHCTHX, CKIep.

HecMoTpa Ha HacTOMYHBLIe YCHIHMA yIeHHX MHOTAX CTpaH,
BHpYC BO3GyMTeNb IemaTATa YeJIOBEKA elle He BhpedeH. TeM
He MeHee MHOTHE ero CBOMCTBA HAM M3BecTHH, B ommrax Ba
RoGpoBoNBIAX MOKABaHO, UTO saGolieBaHHe SIAAEMUICCKEM
TeNATATOM MOKHO BHI3BATh, BBOA B 3A0POBHIA OpraHASM CH-
BOPOTKY KpoBm miam (pexaxmm GoabHOTOo, 0CBOGOKIEGHHHE OT
6axrepmii. IlpefBapaTenpraas o6paboTka MaTepHaiga yAbLTpa-
JHONeTOBHMA JNyYaMH, OOPAKAOIAMA HHPEKIHOHBEYID HYK-
JIGHHOBYI0 KHCIOTY BHPYCOB, IPeOTBpPAIaeT 3apasKeHHe,

HaBecTHO, 9T0 BHpYC remaThTa o0nafaeT BHCOKOH yCTOii-
aaBocTHIO. OB MoKeT roflaMH COXPaHATHCA B BEICYNIeHHOM Ma-
TepHAJe OpH KOMHATHOH TeMIeparype, BHAEPKHBATH KHIA-
4eEWe B Teuemde J) MEHRYT M KpaTKOBPeMeHHYX 06paboTky
oOLYHEME JesAEQEUHEDYIOMAME CcpeAcTBAME. Bapyc mau-
TeJbHOe BPeMA COXpAHAETCA B BOJe M BUIeJNeHNAX GOJLHOTO.
PasMmoiRaeTca OH TONLKO B OpraHEsMe del0BeKa — BT0 00-
JEraTHEE (00A3aTeNbHEI) HAPASHT T6I0BEKa.



OnupeMuuecKuft remaTur wW3BecTeR B MBYX (PopMax: cober-
BeEHO HEQEKOUOHBNIl remaTT, IepeAAINANCA OT YeJ0BeKa
K 9el0oBeKy KK KameYHaf HB(eKmHA, B CHBOPOTOYHEIX Tre-
OaTHT, NepPefaloIIuiicA NOAAM OIPH OTPOBOCHHHA HeperaBaBmi
KpopH, yKonax B T. A. B 1888 rogxy DBorkewm npEmex K 3a-
KIIOYERHI0, YTO «KATAPAJIbEAA JKeJATyXa», KAK TOT/la HA3HBa-
JE BHDYCHE remaTHT, ABAAETCA CAMOCTOATNbLHHM BHEPEK-
OEOHHNM 3860JeBaREEM.

Nadexmmonnnil remaTET 9YacTO OTMEYAJA B apMHAX BO
ppeMa Boiin. PacopocTpanende ero B BoeHHOE BpeMA OTpa-
WwaeT Ccrapoe HagBaHHe OolesHH — ¢coafmaTcKag GonesHb»,
RIE KeJITyX& BOGHHHX fleficTBmils,

Tenwusstk cxygail saGoresanus onBcan XeMHHETYSH B po-
umane «[Ipomait, opy:xnes.

B 1806 ropy B apumn Hanoneoma B Ilpyccem m ITombme
3aboreno exTyXolk Cpasy HECKOALKO NECATHOB THICAY de-
JIOBEK.

CuBopoTouHHii remaTaT vacro GEBaer y qEAGOTHKOB, HAp-
ROMAHOB H APYIEX NOfell, HOCTOAHHO AeNamAX cefe HABOK-
I[HE, 8 TAKUKe y JA0HTedel TATYHPOBOK,

CroeobpasHas mpobmeMa BOSHAKIA HPH IPOBEREHHHA MAC-
COBHX BaKmuHanuit. Bmepsme cepnesHoe BEEMAHHEe HAa 3TO
06CTOATeNbCTBO OGPATHNIH BO BpeMs HpPOBe[leHHS HPHBHBOK
IOPOTHB KeJTOH JNEXOpajKA, IOCIe KOTOPHX HEPEeAKO BO3HH-
KAl cuBoporounksit rematar. Mesray 41939 m 1945 ropamm B
CIIA rm Aarmmm 6mno gapermcTpupoBaso 10 THcaY caydaes
remaTATA, KOTOPHIk TaKk H HASHBANA: KEJTyXa IMOCTe BAKIH-
HAIEH IPOTHB KeJTOM JHXOPANKH?.

Jero GpI0O B TOM, 9TO B COCTAB BAKIOHHK BYOJHIH He-
GoXpIMe KONMMYECTBA CHBODOTKE 4YeJ0BeKa. B HeKOTOpHe
OapTHA BaKNWHH HONAJA CHBOPOTKA HOCHTeNAA BEpyca. Oxa-
3aJI0Ch, 9TO JuA TOro ITo0H BH3BaTh 3afoxemamme, AoCTa-
TounO BBecTH Beero 0,01 MmLIAIATpA 3apaMenHOf CHBOPOTKH.

CHBOPOTOYHHIl remaTAT BOSHEKAN IPH NPHBHBKAX HpO-
THB KOpH, OCIIH B CJXyU8e, eCJIH B COCTAB BBOHMOIO MATepHa-
Ja BXORANa YenoBedecKam maMda. Crepmamsamua genoBeze-
cKolt cHBOpoTKE dmiprpanmell yRansna GaKTepHHE, HO BHpY-
CH 0CTaBAIHCH!

Kax mpapmio, mpH BEHDYCHOM TreIAaTHTe PErECTPHpPYeETCH
umepricokag cMeprHOCTh. Ho BoT B 1947 rogy B Homemrareme
B Basene mpoHEsomIa BCIOHIIKE DIHAEMHEYECKOTO IeNATHTA
CpefH NORIIHX JReHIINH ¢ TAYKEINM TeYeHHeM H HeoOndIHO
BHCOKOX cMepTROCTBIO (10 20% ).

Yuer 3a60nepaeéMOCTE BHPYCHHM TredaTHTOM B IDEPOKEX
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Macmralax crajE BeCTH CPABHHETEJIBHO HEJABHO; HAIpHUMep,
Bcemmpras opraEmsamus sfpaBooxpanemms — ¢ 1950 ropa.
Y BusacEEAGCH, 9T0 HaGaOAaeTcA MOBOIBHO AKTHBHHIA POCT
sabonepaemMocT® remararoM. B CIIA ¢ 1950 mo 1955 ron
oHa Bhripocaa B 20 pas, B Hopserzm — B 12 pas, » lammm —
B10pasmr. ;1.

Ecnm 3 1950 ronxy ma semae sapermcrpupoBaHo 30 THICAY
cayiaeB 3afoneBaEAS BAPYCHEIM remaTHTOM, To B 1956 —
6onbme 200 Trca, B 1960 — Gonpmre 300 Thicaa, a K 1965 ro-
ny ata nudpa opaGIH3ENACE K DOAYMALIHOHY.

BoaMoyxHO, uT0 Takoifi GHICTPHIE pocT CBA3AH B Ompefe-
NeHHOHl CTeNeHH ¢ YIyJYIIeHHOM AUArHOCTHKE M PerACTPANHE
saGoneBanma. B TaroM ciygae MH [0 CHX IOp emie He 3HAEM
ACTHHHHX MacITa(oB Hopa’KeHHsd YeI0BeYeCTBA BHDPYCHHIMHA
remaTHTaMH.

TBepRo yCTaHOBIEHO TeM He MeHee, 9TO IO THCAY BHI3H-
BaeMHX cMepTeli Ha CErONHAINHAN JeHb rematdT (IpeHMY-
IMeCTBeHHO CHBOPOTOYHHI) BHIIEJ HA OfHO M3 MOPBEIX MeCT
cpenu mEdexnuOBELX 3afoneBanmii m 910 mpofaeMa remarm-
Ta OPEBPAIIAETCA B OfHY U3 BeXYIIHX B COBDeMEeHHO# BHDY-
COJIOrHH.,

HepapuuMue CTpAXHE OPHEPOAR
(apGozmpyemt)

TamHcTBeHHRE CTpaK, HeBHNHEMEI H Gecmomjammuid, Be-
KaMHE OXPaHAJ 3aIMOBefHHE YrOJKE IPHPOAN. JTo apboBHpy-
CH — BHPYCH, KOTOPHE MepeflaloTCAi YeNO0BEKY H KEBOTHHIM
OPH yKyce KPOBOCOCYIIEMH HACEKOMBIMH: KOMADAMH, KieIna-
MH, MOCKHTaMH.,

I9TH BHpYCH MOTYT 09¢HBb [JOJI0 CYMIeCTBOBATH B IPHPOAE
HE3ABHCHMO OT HPHCYTCTBHA YeJN0BeKa, MUPKYJIEpPYA B OpH-
ponEHX ogarax. IIpm Bcrpeue ¢ JMWOABMH, IPH HanafeHHH HA
Jes10BeKa HHQADHPOBAHHKX KPOBOCOCYIMX HACEKOMHX 9TH BH-
PYCH MOIyT IepeflaBaThCH YeJIOBEKY H BHISHBATH ero saGoxe-
panud. [lomagaa B HmpHEpOAHEI 09ar, TeJIOBEK MOMKOT BKIIO-
9aThCA B eHb MHPKYIANHEA BEpYCa.

IIpo6neMa ap6osupycEnx mE(exnmmi, Kaxk DpaBaio, BO3-
HAEKaJa 0co6eHHO 0CTPO BO BpeMA OCBOSHHA HOBHX TeppHTO-
pHii, BHeApeHHA YeI0BEKA B NHKYH HJIH A0 TOTO NAHHEIM
KOJUTeKTHBOM Jiofielk HeoOmuTyw mpupoxy. IIpoGaema ocsoe-
HASA HOBHX 36Mellb BCErja CTOMNA mepej] HAIIEM TFOCYRAPCT-
BoM. He ymmBuTennno, aro mMenno B CCCP Goxnee 40 mer
Ha3aj, B HepHOJ] MOMHOr0 NOABEMA HHAYCTPHANASAIMH, AKA-
nRemukoM E. H. ITapnosckaM GBLIO CO3AaHO 3aBOEBABIIEe HBI-
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He MHApPOBoe NpH3HAHHEe Yy4YeHHe O HPHPORHOA OYATOBOCTH
Gomeaneii.

B mxymrasx IOmxmBoli Amepmkr m Ha ocrpoBax Mupmome-
sum, B decax EBpons, Asur ¥ Ha AJpHKaECKOM ROETHHEH-
Te — BCIOAY, I'/ie JeJ0BeK COMpHKACAEeTCA ¢ AUKOK NPEPOAOH,
yuerne IIaBioBCKOrO CAY)RHT Hafe/KHHIM KAIWOM IS HCCIe-
nomarenelf, crasamux mepep coGoil 3amady SaIIHTH YeN0BEKa
OT HeM3BeCTHHIX OMAaCHHIX 3aGoseBanmil.

IIyts K 3mamm0, ogBaKo, Guln moaraM. Om ycesam Gecamc«
NeHHLIMA ;KePTBaMH.

CoTaE ner HaBofmia ykac Ha KodomHcroB Homoro Cmera
# MuccEoHepoB Adpukm ;renTas smxopafka. Vs-sa mamsmpun
B Kearofl jmxopagkm 3anamEy®w AQpEKy DposBand ¢MOrm-
noit Genoro wemoseka». C 1793 mo 1900 rop swemram muxo-
panka mopasuia He MeHee 500 THICAT TeNOBeEK.

Bnepsue ¢ snumpeMmeit sxenrot mmxopamkm B 1648 romy
HOBHAKOMHENHACH kaTenH moixyoctpoBa IOkaram. #ap, 6pern,
PBOTa, 9acTo ¢ KpPoBbI0 (IepHAd pBOTa), Goam B ciHHEe, TONOB-
Hhe 601 — TaKoe Ha9ajNo0, KAK NPaBHEJO, NPEBORAIO K HOpa-
MeHHI0 WeueHH, iKeatyxe m THGeam aaGomesmero. Ilo Topro-
BHM OyTAM JAXOpafKa GHICTpO pacmpocTpaHHIach Ha CeBep
# or mobepexba Amepmxu, a sateM B Espomy. 3a 47 uxer
TonbKo B ['aBame GonmesHs ymeciaa 36 Teicaw kETeneir. B pe-
8yJLTATe NPOHEKHOBEHHA JKeITOd JIMXOpPAKH B HEKOTOpPLIe
paiioHH TaM saGoneBamo m mormGajo Tak MHOro JIOAel, ITO
KU3HD HA BpeMs 3aMEpaja.

MHorme H MHOTHe BHTYSHACTH (e3yCHemTHO NHTANHCh
PackpuTh Talimy aroiét Tpommueckoit Gomesmwm. B mawame ma-
IIero CToNeTHA B HepaBHENL (ol ¢ 3arafoOYHLIM BpParoM BCTY~
NENA <BeJHKAafg YeTBepKa», pyKoBomuMmas Prmom. 3aGomen
JKeqTOH JHXOpPafKOA B yMep ORHMH M3 HCCIemoBaTexel —
k. Jlesmp, morm6 moToMy, 9TO He COTHAJX ¢ PYKH 32pasuB-
Imero ero XoMapa, He COrHAJ COBHATENbHO, TAK KaK y:Ke Obl-
JIA NORO3PEHHs, 4TO HMEHHO STM KOMApH IIC€PEHOCHT CMep-
TeIbHYI0 3apasy.

Ilenoit ;kmaam yuyenoro mepenocymK Gun Hafimen. Bckope
6nna moKasaHa BHpycHAA mpmpona Bosbyawrens. Tak maua-
Z0ch H3yyenne apGoBUpycHHX AEPeKIMiL.

Xora B peayinbTaTe 60pLOE ¢ MEPEeHOCYEKAMHE KOMapaMmE
KPYHOHLI® OYArH JReATOH JMXOPAAKHA JMKBETEPOBAHH, MBIKHEe
ogarm 3a6oNeBammsa CymecTBYIOT H IO celi meHb, ocoGeHHO
B NeHTPaIbELX paitonax IOmoit AMepuxm.

Ectb menrras muxopagka u B Agpaxe. B 1940 rony B Hy-
6miicKMX TOpax SOENEMHA OXBATENAA 15 THICAY UeNOBEK, Ka=
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Muuii nocATHE u3 Hux ymep, a B 1960—1962 rogu smentasm
nAEXOpajKa pacmpocTpaEHRach B ddpmonmw. Ipexne wem sma-
JeMHI0O YHalOCh OCTAHOBHTH MACCOBOH BaKOEHaNPeill, OHa
y6una okono 15 TeicsY wenoBek. CMepTHOCTH mocTHrana 80%.

Co BpeMeHH OTKDHTHS BHDPYCHOH NPHPONH KeNTOH JHXO-
pajke rpynna ap6osapycos GHETpO pacmmpsaaach.

Ilepan Kpynmas smapeMus amoHcKoro sEmedamuta Ghi-
na 3aperucrpuposana B 1924 romy. Torna B Toxmo 3aGoxneno
ceume 6000 genomsex m 3800 ymepno. Bupyc Gmn BHenen
ToAbKo B 1934—1935 romm.

B 1935 rogy B CIIIA (mrare Mmccypu), Bcneimka ap6o-
BADPyCHO# HHE(eRIME mOpasuia CBHINE THCAYA IeN0BEK, Gonee
200 =3 mwx morméro. 3aGonepaEHMe HANOMEHANO THAMKENbLLE
rpunn. Brpenemwmit BEpyc Tax ® Rassarm — «pEpyc Cam-
Jlym». llupoko pacmpocTpammBmascsA BCOHINKA 310l HEPEK-
oue npouaonuia B CIIA B 1964 rogy.

B 1938 rogy B CHIA 6rina sapermcTpHpoBama KpymHeii-
mag 3OEAEMEYecKAS BCOHINKA CPefd Jollajell, OXBATHE-
mag 184 ToicAum XuBOoTHHX. 3aoJeBaHHe OPOTEKAIO C BH-
coxoir, no 90%, cMeprmocThio. Tak mccaemoBaten® mosHa-
KOMMJIHNCH ¢ JOMIAgAEHMY drnedamommenuranmn. B 1941 rogy
Bo30yauTens samagEOro dEMedasOMHeNATA JOMIAMeH MOPASHI
B CIITA 6oxee 3000 wemonex, Bu3pas rabens or 8 no 15% 3a-
Gonepmmx.

B 30-e romm 8 CCCP 6mu smpenen omwm w3 RanGonee
OmacHHX Bo36ymETeneif, ¢ KOTODHM JIOAM MOTYT BCTPeTHTH-
cA B HEOGKATEHIX TaeKHWX paiioHAX,— BHPYC BOCeHHE-JeT-
Hero Kiemesoro sHnedannra. McropHa ero OTKpHTHA m H3-
Y96HHY IMMPOKO M3BeCTHA. BAPycomOTH BCero Mupa mo AOCTO-
MHCTBY OIEHWJIHN HOABHT COBETCKHX ydYeHHX. Ceifttac HE ofHa
OapTHs TeoJIoroB, HM ONHMH OTPAA paGoYEx He OTHPABIANTCA
B 10N, HO 3AaMMIIeHHLHE OPOTHBOIHMedANHTHON BaKIWHOMN.

Ho me cpasy mosBmaach Bakmwaa. 'ofsl TAKeIoro TpyAa,
MHOTOYHCJGRHEE DKCOCNHOHE H Jake rubeqb MX yJaCTHH-
KOB — 3TO ORI HeJerKuil, HO CIABHELA IyTb.

Brinenenre BHpyca KiemeBoro samedasmTa HATANO MHO-
TONIeTHION) BOMHY ¢ HepeHOCIMKOM — KiemoM. Ecam pamee
KJIell OPeACTABIAICA AWINL HENPEATHHM KDPOBOCOCYIIHM HA-
CeKOMEHIM, TO Teleph B HEM CTAJNH BHXETH JRECTOKOro Bpara.
JanpBeiimnae HCCIOMOBAHAA IOKA3AJH, YTO HE TOJNLKO TAeK-
HHe, HO ¥ MHOIYe ApPYyrme BHAH Kiemell B Jecax, CTeOAX H
OYCTHHAX T6PEHOCAT FHQEKIAH.

O6nnrmeM ogarop aaGonesammit magapHa oramiarTca Ca-
xasmn, Xa6aposckm#i u Ilpamopckmit xpas. Kienyesolt m
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AnoHCKEX sANedaTAT, reMOPparAdecKHe JUXOPAKE, BHIKBae-
MHe BEpycaMm, coceficTByT ¢ Ky-imxopaakoit m amxopan-
KOH IymyraMyInW, BHSHBAEMEIMA GNH3KAMHA COCefSIMH BHDY-
¢0B — PHKKeTcuaMA, OHH TaK/Ke IEPEHOCATCA KIION{AMH,

YenoBeK, KaKk mpaBmino, 3afoneBaer, TOXbKO DOOAB B 30HY
HAOAeHHA 3aPaKeHHHX HACEKOMEIX. JIHXopajka mymyramy-
[N, HEAYe HABHBaeMasg KyCTAPHAKOBHM TH(OM, OTIHIAETCA
HACTONBLKO YETKO# 09ePYeHHOCTHI0 094aroB, UTO HCCIE0OBATE-
JIH HASBAJNH HX «TH(DOSHEIME OCTPOBAMHY.

HaBecTHH cIyvam, ¥orjma JOQE DONAKANH B ogar m 3a6o-
J1eBAJIH, TOTAA KaK HX COCENAM, PaCcHONOAABITAMCH BCETO B 6~
CATKe METDOB, HO BHE ¢0CTPOBA», OIACHOCTH He YIposKaJa.

«TadozHEe 0cTPOBaY MOTIE CyImIeCTBOBATH KOJATOe BpeMd,
TAK KaK KIeIME cHOCOOHH mepefiaTh PHKKETCHH CBOeMY DO-
TOMCTBY KaK GH IO HaClIefCTBY.

Kcrara, cpoiictBo mepemaBaTh BOsGyaHTeNs HIOTOMCTBY
XapaKTepHO TAKKe IR Kiemedk — HocHTenedl Gomeamernop-
HEIX BHPYCOB.

Jlo BOiiHH AHXOpaAKy HyMyTaMymin CYHTANH PefKHEM 3a-
OoneBaHHeM, HO OHA NpHOGpesa HeYaNbHYX CJAaBy HOCIHe
TOT0, KaK BOHCKa COI3HHKOB HmoTepanHE Gomee 20 TeicAY de-
N0BeK, 3a60MeBIIAX KYCTAPHHEKOBLIM TH(OM.

Tonbko Temeps MH MOMEM B JOCTATOYHOH Mepe OIeHHTbH
MYKeCTBO OTBAKHOTO BKEmama ¢«MaHwKypas, cTo JeT Hazajn
OCHOBaBIIeT0 BragHBOCTOK, TepomaM NepPBOOTKPHIBaTeJeik,
BerperrBmaxca Ha [lanpEeM Bocroke ¢ HemaBecTHO# H Bpa-
mpe6Boii mpmpopoil, rposameil cMeprealbHHMH 3aGoneBa-
HAAMH.

ITpapopusie ouarm Gonesneit mapecTHH B B pafionax Cpen-
meii Asmm. B cenemmax Tammmxmcrasa m TypkMenram ms-
JaBHA SHAOT MecTa, OOHIHO 3a6pomeHEHe IMHHOOMTHHE
IOMa, ODemepH H Ip., 0 KOTOPHX B Hapofe XOAmMJIa AypHAsR
caapa. JIIofH, OTBa)KEBIIMECH SaHOYEBATh B HTHX KRJIHINAX,
HeOpeMeHHO TAMeno saGonesama. IlpuaEna GomeaHE Tamaach
B KiIemax, HACeAABIIAX PasBadEHE. OHH MOTNHE JOJArHe LOMbI
coxpaEATh BOsOynHETeNnecH saboneBaHMA, DOXOxero Ha tad, B
nepefaBaTh HX NOPH YKYCe TeJOBEKY.

Comcor mambonee pacmpocTpaHeHEHX apGoBApYCOB, BHI-
SHBAIIKX 8aGoseBaHMA UENOBOKA, BKIIOYaeT BHPYC MeHTe,
Jluxopagxa Aenre, WIH «KOCTOJOMHAS JAXOpajfikas, KaK ee
HASWBAKT ABTAAYAHEe, BOEPBHe BCTPeUaBIIHECA C Hel DpH
KOJIOHM3AUA TPONHIECKAX 3eMelb, PAaCOPOCTPaHEeHA B CTpa-
Bax IOmuoit m IOro-Bocroumoit Asmm. Bupycw, smshBaio-
INHe ee, MePEHOCATCA KoMapaMmu. JImxopaiky AeBre cImTaNH



CPaBHHTONLHO JerKEM safoleBaHMeM, HO, ONPABANBAH CBOO
Ha3paHWe, BHSHBAafA CHIbHefimae Goim B RoCTAX PyR H HOT,
OHa Jumaia paGoTocmocoGHOCTH wenoBeKa HA CTONL NOH-
roe BpeMsA, 4TO MBBECTHHIl AHIAHACKHA e€CTeCTBOMCHHTA-
renp [lagmm CraMn ynoMwHAeT KOCTOJNOMHYI JEXODajgKy Ha-
PARY ¢ TAKHEMH ¢BCeMADHHMHE yOH#maMm», KaK ’KeJTas IH-
XOpafKa | IOIHOMPENNT,

B koHme mpomoro mecATHIETHA ¢ BEPYCOM JeHTe CTANA
CBA3KIBATEL 3a(olepaHHe, MMeWmee HOBHe, Golee omacHE®
npusraka. Oso mossmiocs Ha PEamnumEax, a sareM H B Apy-
rax paiioEax IOkmo¥ Asmm, IpPoTeKalo ¢ IPO3HHIME CHMITO-
MaMM IMOBHINEHHOH KPOBOTOYHOCTA H HepeJKO HMENO TPard-
qecKHEHl HCXOf.

Tox ot rogy wacToTa TAIRENKX CIyIaeB BO3pacTana, IpH-
geM Gompmiei 9acTei0 CTpajafim getd. Bce 3T0 sacTaBEIO
BceMEpHYI0 OpraHHsammio 3qpaBOOXpaHeHHA oOpaTHETH 0CO-
Goe BEAMAHME HA H3YYeHHO JHXOPAAKHE JEHTe.

Yarareas yme saMerma, 9To apGoOBEpYycHHe NH(PeKIHE
oco0o omacHN jgns Jdiofell, BIepBHe HONafalINEX B 3apajieH-
HbA pafion. /leno B ToM, YTO HacelleHHe, HpOKABalIiee B
ogare WH(peKIHHA, B Pe3yabTaTe JIMTENLHOTO KOHTAKTA C Ma-
NHIME [03aMH Bo3fyamTena mpHobperaer ompefeleRHYI0 He-
BOCHPHUMYABOCTH K HE(PEKIHA.

Hau6omsmme BCOHMKA HaGmoaamoTcA, OHAKO, HE TOMBKO
KOTJia HOBHE JIOAE NONAfJaloT B apeal PacOpOCTPAHEHHA ap-
GopmpycHoif mEQeRIAH, a TOrNa, KOTA B CAIY TeX MM HHHX
OPUPORHKX ¥ KWIHMATAYECKHX YCIOBHHA CABHraercs, 8aXBaThl-
Bag HOBHIe HaCeNeHHHe 00JacTH, caMa IpaHHAIIa apeaa.

Tak, pacmpocTpaHeHEHe KOMapoB, WePEeHOCIAKOB BHpycCa
HeHTe, 38 IPAHHMNE OOHYHOIO apeala MOIIO RABATH PefKHe,
HO MacCOBHE BCHHIINIKA, OXBATHBABIING MALIHOHH JOfel.
Taxue sumpeman Habmionanu Ba cesepe CIIA B 1922 rony,
B Ancrpamua — B 1925—1926 ropms, B I'pemmm — B 1927—
1928 roput, 8 Amommn — B 1942—1945 romm.

Ilo-macToAmeMy OHMeHATH, KAK IIMPOKO PACIPOCTPAHEHH
ap0OBHPYCH, OKA3aJ0Ch BOBMOKHHM TOILKO HemaBHO. [lo-
0TATOYHO CKa3aTh, 9T0 H3 Gomee wem 300 mspecrHnix cefifzac
mpencTasATenell Tof caMol¥ MHOrOYMCIeHHOM IpyUIH BHpY-
COB, MOpPA/KAIOIIHX TeJ0BeKa, Golee ABYX TpeTek OTKPHTO 3a&
mociemade 15 aer.

HeparHo Goula BcoHmEKA smEfeMHEE (¢ GoJbIIAM IpOIMEH-
TOM Tpar#iecKmx ciayiaeB) B 3amagmoit I'epmammm. Ee BH-
3BaX HeMSBECTHHIl BHPYC,3aBeseHHHI ¢ 06eanrAHaMu H3 YTaH-
Iu. Bujenenre mHoBRIX ap6oBHEpyCOB HpoNomKaercd H cefigac.
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B nocnemmEHEe ToAM pRA BEpycoB nuinenes B CCCP — sve Bm-
pycu Cymax, Tonenmii, Oxorexwit B xp.

BHEpYCH %aCTO HABHBAJIH [0 MECTY BEIIeNGBHE, H HOTOMY
MHOTHe W3 HHX HOCAT 9KS0THUYECKRe HMeHa — BymhaBepa,
Hran, Kyu6a, samas Tepmenns...

Hexoropne ap6oBmpycn massaEH no cummrroMy GoxesHE,
Hanpamep, B A¢pmKe pacmpocTpaHeE BEpYe SHKYHTYHbBA,
9TO B HepeBofie O3HauaeT «bojesEb, crufammmas CycTaBuly.
Heficrearensno, ma-sa cmabHEX Gomelr B cycraBax saGoxes«
TIHe JIeKAT C COTHYTHMHE KOHEYHOCTAMM.

ApGoBEpycn of6mTamT B AWGOM paiioHe 3eMHOTO mIapa,
HO KayKOBOi Xo3miiAwgaer Ha cBoell Tepparopma. OcoGemHO
MHOTOUYHCIGHHH OHH B YKBATODHANBLHHIX cTpaHax. [lepeme-
maAch ¢ HACEKOMBIME, OHH MOTYT SHAYMTENLHO PACHIMPATH
cBon BuafieHds. IIpEENUOAANBEHO BAKHYI0 pOAb B IepeMe-
meHny ap6oBEPYCOB HTPAKT NEpeNeTHHE HTHH.

JToT BOOpOC B HIOCHeAHHE IOAN HPHBIEKAET caMoe OpH-
cTanbHOe BHHMaHHe, Hamm MAINe NTHYKA, OepesdaMOBaB B
KAPDKEX CTpPaHAX, BOONHe MOTYT BOPHYTLCH OTTYAa, Heca B
KPOBE HMIH ¢ HACEKOMHIMH, KOTOPHX Bcera JAOCTATOYHO Ha
TeJie OTHIH, BAPYcH-posGynmreau. Homeuno, aTobu ofocmo~
BAThCA HA HOBOM MeCTe, BHDYC NOJMeH NOHACTh B Giaro-
OpHEATHEHE KIAMATHYECKHe H PKOJOTHYeckHe yciosHa. 1 B
aToit mpo6neme Goibmie BONpOCOB, Y6M OTBETOB. TeM He Me-
Hee MepeJeTHbie NTANH B IOCIefHNE TOAHN HPHSHAHK BaK-
HEIMH (DaKTOpPaMH DEDPKYIANWH apGoBHEpPYCOB.

Mu ocBamBaeM HOBHe 36MIH, BOSBORHM 3IEKTPOCTAHIHA
Ha JAJeKHAX peKaX, OTKPHBAEM MeCTOHAXOMAEHHA MOJe3HBIX
HCKONAaeMEX, fo6uBaeM yroums, pyny, Hedrs. Ilpempme uem
THCAYE Mofefi mpupyT B Tafiry, rops, cTend, TyAa OTIpAB-
anwtca Bupycomorn. Ha paseenky. Yro6m Tpyn dwemoBera
6run GesomaceH, 9TO6M HEKaKHe BEPYCH He YTPOJKANH eMy.

N raxpad Taxag pasBegKa — BCTpeua ¢ HEH3BECTHRIM,

Buons OoTEpBITHE..

HoGenesckan mpemus mo memmmune B 1976 roay Gmaa
IpHCYKAeHa 8a [{Ba BAXKHKX OTKPHWTHA B BEpycodormu. Ilep-
BOe OPHEHAMIOAKAT AMEePHKAHCKoMy 6moxammEKy Bappm Baam-
6Gepry H Kacaercs BADPYCHOIO reHaTHTa, BTopoe — Haparouy
Taligymexy, To/ke aMepHRaHIy, BEPYCONOTY, COBRATENR yde-
HAA 0 Me/IeHALIX BEPYCHHX HHPEKIHAX.

CyTts paora BramGepra cBopmres K oOHADYeHHD Tak
HA3HBAGMOr0 ABCTPAIHMACKOrO amTETeHa (BHepBHe OGHApy+
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sKeH y aGopHreHoB ABCTpaiHE). ARTHTeH, KAK OpPABHIO, I0-
ABIANCA y JOAe#, KOTOPHIM MHOTOKPATHO IEDEJIB&NH JOHOP-
CKYI0 KpPOBb, H BCera CBHAETOILCTBOBAJI O NAPKYAARHA
B OpraH@A3Me TAKHX Jofe# sapyca remarura B. Hax remepn
TBePAO YCTAHOBJIEHO, DTOT HeyaoBmMEE (@0 paGorm Biam-
fepra) BEpyc upesBHNAfHO IIMPOKO PACHPOCTPAHEH Ha HA-
me# mnamere. Ero, kak B c6eperaressHOll Kacce, XpaHAT B
cefe HECATKE MWJIAOHOB TAK HASHBAGMHX BHPYCOHOCHTE-
neli. CpapHETENLEO HEMHOTHe H3 3THX Jjiofe# Gosmelor rema-
TATOM, HO BCe OHH OPEACTABIAIOT CEPHE3HYIO NOTeENHNANLHYID
OmACHOCTL NIA OKPYAHAIIHX, TAK KaK ABIAITCH He UeM
WHHM, KaK XO[TIAMHA pe3epByapaMu HHQPeKIHD.

OTkpuiTe BaamleproM apcTpaamiicCKOTO aHTHreHA KO3~
BOJIRI0 paspaboTars HOBYIO »PdexTHBHYI0 B cuenmrdEIECKYIO
Peaxnuo, IPATONHYI0 KAK i AHATHOCTHKH remataTa y 6omn-
HHX, TAaK H, 9T0 0CO0GEHHO BAKHO, BHABICHASA MHOTOTHCIEH-
HEX pEpycoHocuTeneit. Ilpesrme Bcero, Taxme mOgE He MOTYT
6HTHL MOHOpAMH — MX KPOBh HEOPETOXHA /A MepeIABAHHA.
HKpome Toro, Kax OKasaloch, BEADYC remaTeta B oTamsaercd
Oonnmo#f yCTOMIHBOCTHI0O H HPOCTOe KHNAYEHHE XHpyprade-
CKHX HHCTPYMEHTOB, INOPAIEB H HTJ AAf WHLEKOuH, panee
OpEMeHABIHeeCA IS CTEPMIA3ANNH, 3TOT BHPYC MOKeT He
y0RTE. J70 OGCTORTENLCTBO MOTPeGOBaK0 HCHONH3OBAHHA AB-
TOKJABEDOBAHEA (CTOPHIM3ANMA NAPOM IOX JaBICHHEM) JAH
rapaETHPOBAHHOIO YHHYTO/REHHRA BUpPyca. A IIa WHBLOKUHE B
mociefHee BpeMf BCe IMHPe HCUOIB3YIOTCH ILIACTMACCOBEIO
IIOPHEIK OFHOPASOBOI0 HCHONLIOBAHHSA. JTH MOPONDHATHA B
COYETAHNYN ¢ ROHTPOJIEM AOHOPCKON KPOBH HA ABCTpaimicKEd
QHTHTeH MOSBOJAHIM 34METHO CHHSHTh 3a60IeBaeMOCTh rema-
rarom B. Taros npaxTezeckmit cMHca oTkpuTEsas BramGepra.

3acayro#t Talixymexa seiamerca pacmmdpoBka 3arafgod-
goro 3afoleBaHEs ¢ SK30THIECKHM HaspammeM Kypy. Ham
OOKa3ajl yYeHH, 3TO KIACCHIOCKAA MONJIeHHAS BHDPYCHAH
mHpeKnHAA, KOTOpDAS XApaKTepHayeTéa AelicTBHTeNBHO O0YeHB
MeIIOHHHM TeYeHHeM (HHOTKA MHOTO JIeT) H BCerfga NpHBORHUT
K daTarpEOMY HCXOAY. BosesHsr mopastaeT TY3eMIeB ILIeMe-
mr Qope — xETeneit ocrpora Hosas I'pmned. Cragana y Goms-
HHX HApPYIIAaeTcd NOXONKA, 8aTeM MOABIAETCA [POKAHHS
TOJMOBH H KOHeuHOCTell, mamoMmuEawmee o03H06. Ha Goxee
NO3NHNX cTAAUAX 38607eBaHEA GONBPHHE TEPAIT cHOCOGHOCTH
XOHUTh, TOBOPHTH, CAMOCTOATENBHO ecTh M mormfaloTr oT Mc-
Tomenud. Ialifymex, mpoBes MBoromeTmHe HabaomeHHA,
NPeRNONORII BAPYCHYI0 OPEPORY Kypy M CBS3aJ 3apa’KeHHO
CO CTADHHHLIM PATYANLHHM o6rruaeM mwieMenm Qope moeAaTsh
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MOSr yMepmero comneMeHHEKa. CTporHe SKCIOPHMEHTANb~
HHe AOKA3aTEeJBCTBA TepPefaYH BHPYCAa TAKHM HyTeM Onurm
TOJMYIeHN ¢ NOMOMbI0 TPYAOGMKHMX ONHTOB HA IMAMIAaH3e.
3a6onesarme BaumHANOCH BHOTRA GoJiee 1eM depes 3 roma (1)
nocie BBeXeHHA B MO3r 00esbAH pacTOPTHX KYCOUYKOB MO3Tra
mora6mux oT Kypy jiopeli. Passarme Gomesmm mHaGaopamoch
OpHE TAK HA3HBAEMHX IAaCCa/KaxX, AIH HOPEHOCe MATEepHaJa
or Gombanx o6e3baH 3A0poBHM. B mpomecce Takmx maccaskeil
yAaJIOoCh COKPATHTH IEPHOJ OT 3apa’keHHsA A0 Havaja 3aGoxe-
BagEHg no ropa. Ilocae Toro xak rTysemnu mnemerm ®ope mo
pexoMenganan [aiifymexka oTKasajEch OT mAryGHOro JIIOA0-
efickoro o6rruasg, saGoneBaHAe Kypy HIPAKTHYeCKH CONLIO HA
HeT.

Pacmmdposka aToro B 06meM-To dK30THYecKoro saGome-
BAHHA, OOACHOr0 mpaGamsATeNbHO AEmL AAA 30 THCAT Ty-
86MIIeB-TIDAI0SH0B, HMela 09eHb CephesHOe 3HaUeHHe JUIA I0-
HEMAHAA ApPyrEx Mmemiemshx madexnud, IIpm mccremoBanEm
TOJIOBHOTO MO3ra YMepPIIHX OT Kypy Onuo o6HApY:KeHO, 9TO
B pesyibTaTe HOCTOHNOHHOHN rmGeld HepBHHX KIGTOK OH CTa-
HOBHTCA LODHCTHIM, Kak ry0ka. 3aGoxepamma mopo6HOoro Tm-
04 DOXYYHIH HaspamHme «ry6KooGpasEnx sEmedasomarmis.
Bcero B macTosmiee BpeMa maBectHO 14 Takmx saGonesammi
B JOKAasaHO, UTO0 BCe OHH NPHHANIERAT K MeJNeHHHM BH-
PYCHBIM EHPOKIHAAM,

PaGorst BaamGepra m laligymexa mpuBiekin BHEMAHH®
yieHHX K Gojpmofi rpynme XpOHHIYECKHAX BHPYCHHX Goses-
Hefl, KOTOphle KaK-TO OCTABAJIACH B TeHH, XOTA 3TO COBEPIIEH-
HO He COOTBETCTBYeT HH TAKeCTH STHX GoamesHeill, Hm Mx pac-
OpOCTPAHEHHOCTH.

TeM, KT0 X0ueT EMeTh GOjlee HMIMPOKHe WUPEACTABJICHHSA O
¢«MeJJIecHHKX HWH(OKOAAXH, COBETYeM NpPOYATATL HOPEBOCXOA-
By10 KEary B. A. 3yesa «Tpermit auK», BHIeEAUIyI0 B H3fKA-
rexbcTBe «3HaHme» B 1979 rony.



TPEBOKHBIE HAXOXKH

Hexnt noaARENa, BHMIAB nepeR ofemoM era~
KaH BHHA, HADYTCTBOBAX ©I0 TAKHMH CIO-
Bava: «He odeHr-T0 pacmoxaraidcs — BCO
paBHO TeGe mpEFETCH LMOTECHHTHCAD.

C. Hlangop

Bypasit nporpecc BEpyconorsd B 80-x rofax mpEBex Koe-
HOro K MEICHH, 9TO BCe CTPAIIHHE H CMOPTENLEO ONACHHE BH-
PYCH y/fe OTKPHTH. A eCiIH Iie-T0 H eCTh emje He ONOSHAH-
HE@, TO OHE CKPHTH B 38MKHYTHX 09arax ¢ YHEKQTbHEEMN
JCROBHAMH, OTKYNa MM HHKOYRa He BHITH, He pasopBaTh
JKeCTKHe OKOBH 9KOJOTHYeCKON HEIIH.

I'pou rpaayn B 1967 ropy. B stor rox 3 ®PT, B Map-
Gypre m ®pasxdypre, a Taxme B IOrocnasum, B Bearpape,
saboneno 30 coTpyAEEKOB HAYYHO-HCCIEOBATEICKEX YIPEK-
fenmil. 3a6oeNH Te JMIOME, KOTOpHE HCIOAL3OBAIH B CBOGX
paoTe TKAHE H KIETOYEHE KYALTYDH, HOXYIeHHHE OT 3eje-
HEIX MAPTHIIeK, saBeseHHHX 3 Adprxu. Cemepo saGoixen-
max morabio.

Eme xye 6510 TO, 9TO Cpeii MeMIIAHCKOTO IEePCOBAJA,
yXa:KEBaBINero 3a GOMLHHIMHA, a TaKKe cpefE GIH3KOro OKpy-
sReHHA 3aloneBmAX BOSHEKIO 6 BTODHYHHX CiIyuaes HH-
dexnum.

TmarexsHOe OGCAOROBAHME® YCTAHOBANO, UTO BCOEIIKA
Onia BH3BAHA ¢HOBHM», He H3BECTHHIM DaHee HayKe BHDY-
COM, KOTODHIi NIOXyYEA HaHMeHOBAHHe BHEpyca MapG6ypra.
¥ Exaxporo Tpersero 3aGomepmrero mE(PEKOEA COMPOBOK-
RaJach TAKENHMHA KPOBOTOICHAAMH,

I'eMopparmgeckae BAPDYCHHE IMXOPagRH (reMopparag —
KpOBOTeYeHHe) E3BeCTHH NABEO. O HOKOTODHX MH yKe rOBO-
pund. ‘CHEAPOM KPOBOTOYHBOCTH OTMEYAETCA UPH OCIe, Ko~
Toff JsMxXopapKe, a TakKe HpE mEQeRmEAX, Bo3OymETenm
KOTOPHX BHeJNeEH B mociexare 30—40 aer — nenre, TAKyH-
TyHbA, KPHMCKasd H OMCKa# TreMOpPparHiecKas JHXOPajKa,
KHACCAHYpCKaA NecHasd Gonesms, amxopagka ROAHEH Prdr
H Ap.

PacopocTpaHeEW reMOpparddecKHe JIHXOPAAKA B OCHOB-
HoM B Asmm, Jlarmuckamit AMeprke, Adpprxe. Hanpamep, nH-
pyc amxopank: nonupn PEdr BHSHBaer Ta)Kemoe 3abodeBa«
HHe opel B Kpymaoro poraroro ckora. B 1951 rogy B Keumm
mora6ro 100 000 ronos kpynmoro poraroro ckora m saGoxeno
oxono 20 000 genosek. K caactsio, y moneit sro sabonesanne
NPaKTHIECKH He BHBHBAGT CMOPTEIbHRX HCXO/O0B,
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Yame Bcero reMopparmiecKHe BHpycHHe HHpeKmUA me-
pefaloTeA IPH YKyce KOMADOB HIW Kiemed, a Taxxe mocie
KOHTAKTA ¢ GONBHEMEA KHBOTHHMH. V3 paHee H3BeCTHRIX
TONBKO OCHA IepefaBaiach HeNOCPEACTBEHHO OT YeJOBeKa K
9eJIOBeKY.

M Bor Temeps — BEpyc Map6ypra. Kro on? Kamgmpgar Ha
BO3HEKINYH BAKAHCHAIO HA MeCTO NOGEKIeHHOTO BHpYCa
ocoul? Bos6yamrems BEpycEoro Mopa XXI Bexa? Iloka mm
MoykeM B3NOXHYTH cBoGoamo: ¢ 1967 roma Gonee He oTMEIOHO
cTy9aeB pacmpocTpaHeBHsS BHpyca Gomesmm Map6ypra B
Espome, B0 B Boctounmoii Adpuke pApyc MUPKyIHpyeT H BH-
swBaeT saforeBaEna o6espan u MONeH.

JanbHeiimee passETHe COOGHTHE IOXTBEPAHEAO, KaK rOBO-
pHETCA, ¢caMHe CMeJIhe ONAaCeHHA® B BOOpoce O BO3MOJK-
HOCTH 06GHapy:;eHAA BADYCHHX HH(eKmumil, CIOCOGHRX BH3H-
BATh BCOHIIKH TsRejleimmax saGoleBammEfl y amopedl m mepe-
RABATHCA OT YEJIOBEKA K YEJ0OBEKY.

B 1969 rony B Afpuxe mormGna MegHIOEHCKAHs CECTpA
XpHcTHAaHCKOH MuccHH. YXa:KABaBIIAg 3a Hell MefcecTpa TaK-
’Ke 3abonena m normbna. Tameno saGonend eme Tpoe COTPYA-
HHKOB, AMeBIIHe KOHTAKT ¢ IEPBHIMHA >KeprpaMH HNH o6paba-
THBaBlmMe XabopaTopHsni Marepuan. Tak pEpycomorz peTpe-
TIAACH ¢ JExopanKol Jlacca.

O6napyxenue HOBoOX adpHEKaHCKOE IHXOpagKA NORHSLIO
MHO?KeCTBO TPEBOKHHIX BOIpocoB. HaKkoBa smMgeMmosorna BH-
RexeHHOro BEpyca? Kakue eme omacHOCTH TaATcd B AeBCTBEH-
HEX rry6uaax adpEKaHCKEX necoB? Boamo:kEO nE ycHIeHH®
DEQeKOHOHHNX CBOKCTB BApPyca OpH Imepefade OT YelJoBeKa K
qeqoBexy? Hauamock TmarenmnHOe msydende BoaGypmreins.

B 3anaguoii AfpEKe B TeueHHe IOCTOAYOMEX S JeT GH-
a0 sapermcTpupoBano Gomee 100 crygaeB aToro saGomeBaHHA.
OcoGoit omacHOCTH HOABEPrajicA OOCHY;RHBAIOINME MOXHUIAH-
cKmit nepcoBan. 20 sabomeBmmEx 6LUTH MeAUEECKAME paboT-
HEKamMe, 9 m3 max ymepam. K 1977 ropy wEcio Benmmex
aaxopagkm Jlacca Boapociao #o 49, B 27 ms mmx Omuo sa-
($EKCHPOBAHO BOBJIEYeHHe MOAHMIEHCKOro mepcoHana. Cmepr-
HOCTh OPH HEKOTOPDHX BcORMIKAax mocrmrana 67%. Hcros-
HEKOM BEpyca Jlacca OKasaJHCh IPHBYHR — MHOTOCOCKOBEI®
KPHCHL,

Briacamaocs, aro Gonesms Map6ypra m amxopaxky Jlac-
ca BHSHBAIOT HOPOACTBOHHK BHpycH. Bapyc MapGypra Geur
Gam3or pabuopEpycaM, H3BeCTHHM HPENCTABATENEM KOTOPHIX
sBaAsercA BEpyc OGemieHcrsa. OpHAaKO POACTBEHHLI® CBA3H
BEpyca Map6ypra mpocTynaldd JHIIL OTHOCHTEIbHO. Boxee
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ompexenenHoe poficTBo Onino oGmapy:xemo y mupyca Jlacca,
OH OHJI OTHECOH K apeHABHDYCAM, CPEH KOTODHX Yye Ha-
BeCTHH B0306yAHTeNm apreHTHHCKoX B Gonmem#ickoli remop-
pATEYeCKHX JAXOPAMOK.

Boarmme onaceHAS BH3BAJ BOIPOC 0 BOZMOKHOCTH TPaH-
CHOPTHPOBKE ME(EKNHHE B HemopasKeHHHe 06macTH, 3akpem-
JieHHsA H PACOPOCTPAaHEHMA BHpyca B HOBHX chepax. Bocems
pas GompmEbie amxopamkoli Jlacca HOABAANECHL HA TEPPHTO~
pur CIIA = crpam 3anagnoit EBpont, Ho HH B OTHOM CIYyu8e
He GHUI0 YCTAHOBIEHO BTOPAYHOTO 3apakeHud. CoBpeMemHLI®
TPAHCIOPTHHE Cpe/iCTBA NO3BOIAKNT COBEPIIHTH KpPYTOCBET-
Hoe myremecrsume 38 CYTKH. IIpmGerrEe B cTpamy GoamHOro
amxopapxoit Jlacca omacmo, HO eme Gonee omacEO HpPHGLITHO
Ha BAQ 3K0POBOrO YeJ0BEKa, KOTOPHIi yie HHE(PHNEDOBAH B
HAOXONHTCHE B WHKyGAIWOHHOM mepHofe.

Hacropo:xeHEoe BHEMAHHe MEAIWHCKAX PAGOTHHKOB II0-
3BONEAO pacmmdpoBaTh CIyIaH 3arafoYENX HEQeKImA, KO-
TOPHEe paEee MOrAE OHTh HponmymeHH. Tak, manpamep, sa-
Gomen Bo Bpemsn myremecTBEa mo IOmmolt Adpmke TypHCT.
Y GoanHOro pasBEIACH T/AXKeNad AMXOPAafKA C HapyIIeHHEM
$yHKIAM meYeHH H NPOABIEHHAMHA NOBHIIEHHOH KPOBOTOYH-
BoctH. 3aGonesmuit morm6. Bckope cXOfEEe CEMITOMEI BH-
SABHJINCH y €ro CIyTHAKA H MEIUNAHCKOA cecTpu, Koropas 06-
cayxmBaia 6oabHEOrO.

Heckonsko ser Hazax B HORXOGHOM ciydae BpaZ CKOpee
BCOro mocTaBma OH AuArEos KenaTod Jmxopagkd mme Gprom-
Boro tuda. Hume 6rno samopospemo mmcde. Beck Mepgunmn-
CKHil HepcoHAJ, KOTOPH KOHTAKTHPOBAX ¢ GoXbEnM, G
H301EpoBaH. [lambHekniee OGCTAy)REBAHMe NIAaHEHTOB INPO-
BOXHIOCH ¢ IPHMEHEHHOM HCKIKNYHTENLHLIX Mep SAIIHTHL.
B ycaoBEAX CTpPORANMIAX Mep MPENOCTOPOKHOCTH GHUIO mpo-
BO/IHO HCCHe[OBAHMe MATEpHANA, B3ATOI0 Or mHOrmGmmero.
B pesymbraTe ypanoch BHJIMTh BHpPYC — BEpPYC Gomesmm
Map6ypra.

B asrycre — moabpe 1976 roma BcnmxEyma reopparm-
gecRag amxopagka B Cyaame m 3ampe. 3aGoxeBaHMe mpoTe-~
KQJIO TAXEN0 H ¢ BHCOKOHE cMeprHOCcThIO. BomesHn aaxma-
TA/IA MeJANWHCKAN IepCOHAN; MEOTHe BPAYH H Me[RIHHCKHEE
cectpu mormbam. PacopocrpameBre RHQeROEA IPEEAIO CTOND
cephesHE® MacmTalh, 4TO MECTHHQ OpPraEH SHPABOOXpaHe-
HEA o6paTHIACH 38 HOMOMBI) K eMHADHO# OpraHH3alHH
3PABOOXpPAHOHHS.

YcunMs rpynmel SKCIEPTOB HS COCTABA ME:KKYHAPOX-
Boit kommccam BO3, coTpyaEEHZABIIEX CO CHeNEAIH3HPO-
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BAHHAIMH BHDPYCOJOTHIECKAMP jalopaTOpEAME, HOpHBEIH K
yenexy. CnenmadECTH BHAENIAIE H «YCTAHOBHJA JHTHOCTHY
BHHOBHAKA TpareaAum — BEpyc J6oxa, Mopdonoraaeckn He OT-
AEIAMBIE OT y’Ke 3HaKOMOIo HaM Bupyca MapGypra.

HNadernna d6ona 6xna BOCHPOA3BEEHA SKCIEPAMEHTANb~
HO Ha ofe3pgHax. Y KHBOTHHX, KOTOPHM BBOAWIH BHpYC,
pasBEBAJNACh TA;KeNelimags MEQEKHMA ¢ AHXOPagKoi B Kpo-
BOTOYHBOCTHI, JKHBOTHHE Pe3KO TepAJH B Bece H 4epes H—
8 cyror mHeoTBpaTuMO mormbasm. MHoKecTBO BHPYCHEIX
9acTHO OCHADY!KHJIH B JOrKHX, cejieseHKe H ocofemHo B me-
qeHd,

Tax sa 10 mocaegaEx ner Ha Pome GieCTAIEX HOCTHKe-
HEX MONOKYNAPHOX M KINHEIOCKOH BHDYCOJOTHH, a MOMeT
6biTh, B CymeCcTBeHHOH Mepe MMeHHO Oyarofpaps pasBHTHIO
TEOPeTHYECKHX H NPHKAAXHEX BHDYCONOTHIOCKEX HCCIEAo-
BaEd# Ha APpPHKAHCKOM KOHTHHOHTE GHLIM OTKPHITH HOAPAR
TPH «HOBHI@» OHaCHHe HE(EKIRA.

Mu B3N CI0BO ¢«HOBLIe» B KABHYKH CO3HATENHHO, ITO-
6H eme pas NONYEPKHEYTH, ¥TO 9TH WHPeKnHm, HX Bo3CynH-
TeJIH, KOHeYHO KO, MHOTMe IofH CYIMeCTBOBAJH B IPHpOJE H,
oo Bceil BHRWMOCTH, NOpaKadH Hacenemme. Ho Bmpycosormsa
CMOria pacHoSHATh HWH(EKIHI H 3aBeCTH HA 3apasHoe Ha-
9aJ0 «OacHmoOpT®, TO ©CTh HAGHTHQHNEPOBATH €ro, TOJNLKO
ceituac.

Bcem Tpem Bo3GymmrensaM — Bapycam Gomesmm MapGyp-
ra, amxopapka Jlacca B D6ona — mpEcymm ofmme wepTHL
Bce OHEH BHSHBAKT reMOpPpPaTEYECKHe IHXODARNKE ¢ Kpaiine
THIRGNHM TeTeHHEeM, HCKIIOTATONHHO BEHICOKON CMEPTHOCTHD,
H BCO OHH MOTYT HepefaBaThCA OT T6I0BEKA K TEJIOBOKY.

B MexammsMax pasBRTHA 9TEX EH@eKHEN eme MHOrO He-
Acuoro. HescHo, mpempe Bcero, IeM, coGCTBeHHO, BEI3BaHA
BHCOKafl T/AKecTh saGoleamma, 4ré mpasercA mpudhnoH
TOKCHKO033, TAKEIOT0 HOp&)KeHHA MO03ra, HOY6K, CepAeTHOR
Mumns. TeM He MeHee O0HApy/KeHHe Bpara yKe WOSBONAET
NPEHEMATL HeficTBeHEHE MepH KOHTPOAA, OpeAOTBpPAmMATh
PacopocTPpaHeHHe TPOo3HON ONACHOCTH, SANHIATL MEPCOHAN,
paboTanmuil B yrposkaeMoM perHoHe,

Maauie smnopgnEEs Goasmmax Gen

HaTeBcEBENe paGoTH mO COSHAHHIO, COBEPIIOHCTBOBA-
HAN H MEPOKOMY OPHMEHEHHK) BAKIHH BMECTe ¢ IOCTOAH-
HHMH OPOTHBODIHAEMHYECKHMHE MEpONDHATHAMHE OPHBENIH KR
TOMY, 4YTO JeTAM ceHduac B 3HAYHATEJNHLHO MOHbIIe# wMepe
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yrpomaer paudrepmitHOe YHYIIRe WM TXKeNlad HHBANHN-
HOCTb.

dra Gompmas mnofena EMena CBOEM CHENCTBHEM TAKKO
H To, uTo Gosblmee BHEMaHMe CTANH YNENATH TAK HASLIBAGO-
MBEM MQJHM JeTCKEM HHPOKIAAM, CPeE KOTOPHX BHPYCHEI®
saoneBammA MrparT (PAKTHYECKH BCO NEPBEe DOJIH.

Ham6onee vacThie — smEeMAIecKHdl napotdaT (CBHHKA),
BeTPAHAA OCHA K KPAacHYXa — H3BeCTHH, BHANMO, GYKBaJIb-
mo BceM. He Bce, oqHaKo aHANWT, 4TO OpefcTaBleHHe 06 sTAX
HHPOKIAAX KaK O JerKnX H BHAMAHUWA-TO He 3aCHy)KABAI0-
omx 3a0neBaHAAX B mOCHeAHee BpeMA CHABHO H3MEHHJIOCH.

Berpamas ocma ®H DApOTHT 3aHAMAIOT CPeXH OTCKHEX
aEgeKnER COOTBETCTBOHHO BTOPO® W HmATOE MecTa. Berpamky
RONTOe BpeMs PACCMATPHBANH KAK BAPHAHT OCHOH HATYpPaib-
HON, H TONBKO B KOHIe HPOILIOT0 BOKA 3apepIOHJCHA B8aTs-
mysmmfica ga 200 Jder cmop, B peaymbrate KOTODOIrO «CyBe-
PeBHTeT» 2TOH -AeTCcKoH GonesHM GHUI OKOHIATENLHO JOKASAH.

CaMo HasBamHe (onesHE momuepKEBaer ee mamGomee xa-
paKTepHOe CBOHCTBO — (PABTACTHYECKYI0 SapaBHATENLHOCTH.
Henapou B OTHOWORAHE BeTPAHKE NPEMEHAIOT TOPMAEH «J1€-
Tysang mEQeKnHA», «ieTyumit BEpyc». Bmpyc, KoHeumo, caM
He JIeTaeT, HO 3apa3HTHCA BeTPAHOH ocmoii, noOKHBaB B ABYX-
Tpex AecATKAX MeTpoB oT GONBLHOrO, B APYIo# KOMHATE M Ha-
e Ha APYTOM dTaXKe, CIYIAeTCA BOBCe He POAKO.

Hosopoknennsii samumen OT 6ore3HE MMMYHHTOTOM,
DOXyYeEHHM OT MATEDH, HO 4Yepe3 NOJTofla 8Ta HEBOCHPHAM-
YABOCTh IOCTENEHHO Taer. 3aGoneBamMe Yame NPOHCXOLHAT
B XO0JOTHOe BpeMA rofa H 0cofeEE0 GoNbIIHe XJIOMOTH HpH-
HOCHT, KOTJla PACHPOCTPaHAETCH B MOTCKAX OTHENICHMAX KaR
BEYTpHGONLEHYHAA HHPOKIHSA.

910 mambonee nerxoe B3 RHGeKIMOTHKIX 3a6oneBammil ToM
He MeHee MOReT flaBATh MHOKeCTBO ocao:kHemmd. IIpmmep-
HO Ka)XAbIl THCAYHE GoxbHOX mepeHocHT SmEmedaxdT, Kamk-
Hbllf OBYXCOTHIH — BOCOQJIGHHe JOrKHX, & YHCAO CIy4aeB,
KOrjja BeTPAHKA HIpaeT pojb KI0Ya HIH, CKOpee, OTMbId-
KH, B3laMEBalme# mDpoTHBOMBAKpOGHYI0 000pOHY OoprammaMa
R OTKpHBawme# M0pory THOMHEIM OCIOKHOHHAM, M TOrO
6onbme,

Or opmoro fo marte Ba 10 Thesu saGoreBmmx morm6axoT.

Bor BaM n nerkas mrdexmasn!

BoabynaTens BeTpAHOK OCHH — BHPYC BAPHIENIH — H3-
BecTeH faBEO. OH CPABHHTENHHO JOTKO Pa3MHOMAETCHA B KYJIb-
Type KIeTOK, 9T0 HO3BOJNAET HAMEATHCA HA COSHAHHE BaKIH-
HH, IlepBeie marnm B 3TOM HADPABJIGHHD Y:;Ke CHEXAHHL.

i



ITapanoxcanbEO, HO 9TOT BHCOKO3apa3HLHt BO3GYAHTENH
09eHb HECTOOK B OKpy:xalmpeil cpeme, Onictpo rmbmer Kak
OpH HESKOM, TAK W HpE OONYHON TeMmepaType, 9TO TeM He
MeHee He MEIIAeT eMy BH3HBATH OfAHY M3 CaMHX ¢HeyImpas-
ageMmux» wa@eKDmi,

Hpyraa Manasg Rerckasg mEQeXmEA — SHHeMATECKHH ma-
POTHT, HJIH 3ayINHHIA,— H3BECTHA AIOAAM ¢ TIyGoKoH gpeB-
HOCTH H PeRKO0 CMeIIMBAJNACH ¢ APYrAMU 00Je3HAME rIaBHHM
ofpasoM W3-3a THNHIHON NOKaJM3amEd nopakeEEs. OxHAKO
aapasHEIf Xxapakrep OojesEM OHJ HpPH3HAH CPABHHTEILHO
MO3AHO, & BOT BOCHPOH3SBeCTH HEQeKNmMI0 Ha 0GesbAHAX, HpH-
BHTHIX MAaTepHaNoM 0T GONLHOTO CBHHKOH Yej0BeKa, YAaloch
H BOBCe Jumb B 1934 rony.

Mu yike roBopuaM Bmmie, ITO CBEHKA — OJHO M3 CAMKIX
MAaCCOBHX JeTcKnx saloiepammii. B mocuemmme rome, xorma
BAKOWHANEA CTala CHHKATH 3a60JEBAEMOCTh KODBIO, YHAldb-
HE BeC IIAPOTHTa eme GoXee BO3POC.

Hponmueckoe oTHomen®me K 3TOMy 3a0oNeBaBHIO AoAroe
BpeMsA COXpaHANOCH Aaske B cpefie MegukoB. Y. B. Tpornkwmit,
pycckmi spag, B 1883 rogy nmcan B «Mareprarax K yueHHo
o6 smupemmieckoM mepEmaporHTe»: «CpaBHEBas snmgeMn-
YeCKHil HepHOapoTHT ¢ ApPYTEME (OpPMAMH HOBAILHEHX 6ones-
Beil, TerK0 MOKeT mMOKA3AaTHCH, 9TO OH MPOACTABIAET CIHIIKOM
HEeBWHHOE CTPaJaHHe JJIA TOTO, YTOOK O HeM MHOTO pasroBa-
pEBaTh. Takoe sawmoueHme TeM Gonee Moxer GHTHL ompaB-
AaEO, 9T0 caM HmuMeliep B H3BeCTHOM PYKOBOACTBe K 9acT-
HO# MaTOJIOYME H TepannH, ONACHBaA dNHeMEIeCKHE mepAna-
pormT, mpaGaBuger, aTo GonesEb 914, He B HNPHMEp IIPOTHM,
BHI3LIBAGT CO CTOPOHH BPAYA H OKpPYKADiAX GOJBLHOrO CKO-
pee yanbKy, 9eM TyBCTBO COCTPAaHHAY.

B macrogmee BpeMa MeQEOEHA pAacHONaraeT NaHHKIMH,
HEOTGDHE 3HATATEJLHO NPOSCHHNH BOIDOC O POIH CBAHKA B
naroxormE veiopexa. IlapormT — GonesEs KoinekTEBOB. I,
HaY@HAA C Aciell,— Of|HA H3 CAMHX PACHPOCTPAHOHHHX LpPH-
wmH kapanTuHa, CMeDPTHHE CIyYam HpH CBHHKe BCTPETAlOTCH
He Jame, JeM LOPH BEeTpPAHKe, HO BOT HIHTeALHOCTH 3aboxe-
panus... IToarm 8% Bcex mpomymeHBHIX B mIKOJe SAHATHHE —
HA €COBECTH» CBHHKH. Jl y BOeHHOro Bpaua [JUATHO3 ¢ONH-
ReMEIeCKHH mapoTHT» BPAN JH BH30BET YAHOKY, Begb CBHH-
Ka — GomesHn, Hambosee TacTo BHBOAAMAA H3 CTPOS HOBO-
6parnes. Kak-to B oqHOM H3 XafeTCKHX KopmycoB I'epmanmu
naporaToM 3aGoneno cpasy 90% socmmramamkoB. B amepn-
KAHCKOHl apMHE B TeUeHHe IepBofi MEpoBOH BoiHL saGoxeno
cemukoit 8200 conpar.

.



He BCcoM H3BECTHO, YTO, HIOMEMO TOff IOKaXmsanmM, Gxa-
rofapa Kotopoil, cofeTBeaBO, B NOABHEIOCH HA3BAHEO CBHENRN,
B036yaATeNb OBOALHO YACTO HOpaKaeT NEHTPAUBEYID Heps-
HYI0 CHCTeMYy, BHSHBAg dHnedamdTH. Y B3pOCEHX 3a0607neB-
X 389aCTYX0 B IPOIECC BOBJIGKAIOTCH MOAOPES OPTaHH, ITO
MOKeT UPHBECTH K CTOPHALHOCTH MY)KUHH W, BOBMOKHO, K
GecIomuio sKeAMAH.

Yro ke mpepcraBiseT coboii BoslymamrTear cpEEkE? Ba-
PHOH BIHf{eMHEYeCKOro mapormTa cofep:kEtr PHK, ameer cnm-
PATHHEE THH CHMMOTDHE H JOBOJBHO XOPOIIO pasMHOMaeT-
c¢A B KyAbTypax KIeTOK BHe OpragmsMa. Bmpye ycroirims
OPE HE3KOH TeMmepatype, Ho Oncrpo rafHEer mDoa Bo3-
ReiicTBaeM remua, yasrpadmoleroBmx aygeli, Gopmoll xac-
JOTH, PACTBOPA MAPTaENOBKH H APYTEX Ae3NHQHIApPYIOHEX
CpeAcTB,

JIna mE@eKnuoEEOro MapoTHTA, KAK M JJIS MHOTHX ApYy-
FHX BEDPYCHHX HA(eKnH, pacnpoCTPARAIIAXCH BO3KYHIHO-
KaleJbHLIM IyTeM, XapaKTePHA Ce30HHOCTH ¢ MAKCHMYMOM
3a6oneBaeMOCTH B X0NOHOE BpeMs Tofia. Memsmie Bcero Bepo-
ATHOCTh 3a6oleTH NAPOTHTOM B aBrycTe. JloCTHTHYB [ABYX-~
JleTHEr0 BO3PacTa, KOrma MONYyIeHHH OT MaTepH HNMMYHH-
Ter mpoxomHT, B cpenHeM 6—7 mereit ms 10 cramoBATCH BOC-
OpHAMIEBHME K NaPOTATY.

B «mofpmie craphie BpeMeHA», KOINA NOCTHIKGHHA IHBH-
JA3ANAN He HAKJIARHBAIHE €e CTONb APKOTO OTHEYATKA HA
0c0GeHHOCTH PACHpPOCTPAHSHHEA MHPEKNHil, CBEHKA OepHOAH-
YOCKH IOcemaja TY MiM HHYI0 MOCTHOCTh CIYCTA HECKONL-
KO GIArOUPHATHHX HeT, PH3HEBAA SIHJEMAYECKHEe BCIBIIIKE.
Ilpugem saGomeBaEHe CYHTAJNOCH, ©CAH MOIKHO TAK BHIpA-
SHTHECHA, HO COBCOM METCKHM, TAK KAK OXBATHBAJO SHATHTENDb~
HOe YHCJIO He HMEMINUX HMMYHATETA B3POCIHEIX.

Hunme TpamcHOPT B CKYYeHHOCTh HACEJIeHHA HO IIO3BOJMA-
JOT MaJIeHbKOMY YeIOBeKY, BHINERUIeMY H3 IODH HOBOCHDH-
EMYHBOCTH, GyKBaIbHO BIHTABHON ¢ MATOPHHCKHM MOJOKOM,
oTcEfieThcd TNe-HEOYM> B YeNEHOHHOM HepeBHe, KyAAa paHb-
e mapoTAT 3aHecTH GwUIO mpocTo HeKomy. CBHEKa BCTpe-
gaercd Temeph Beafle H CABHHYJACh HA MJafIIAe BO3pPacT-
HEe IPyNOH.

M Bce Ke BIMANEMHONOrHYIECKH® KASYCH BCTPOYANTCH H
B same ged. B Ilerep6ypre (me B mameii Cesepmoii Ilams-
MHpe, & B MaJeHbKOM — 27 THICHY Y6NOGBOK HaCe/leHEd —
ropogmmke mrara Maccatycerc) mocne 17 zer orcyrcrBEa
cBHHKA mopasuna 1182 wemomexa. 1o cayamnocs B 1941 ro-
ny. Ha Qapepckmx ocrporax B 1927 rogy mocae 30-mer-
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Hero mepepsiBa HapoTHT oxBarma mmouts 60% Hacememmsm.
Takan ke 3a60lleBa6MOCTb CBHHKO GBlIa BO BpeMS COBCEM
HepaBmeir (B 1965 romy) scummkm ma ocrpoBe Cs. T'eoprmsa
B BepurarosoM Mope. BEpyc mapoTHTa He HOcemal OCTpPOB
58 mer. 21 mam HEexnuIO 3aHeCHE Ha OCTPOB IPHEsKaB-
ImMHe HA KAHMKYJH IMKOABHHKH. UYepes Hefed NOABHAHECH
nepeute Goababie. K ceBTA6Gp0 Ha ocrpose mepeGonemn dax-
THYECKHE BCe BOCHIPHHMYHBEI® JIIONIH,

¥YiKe maBHO yUeHHe-BHPYCOJOrH M Bpau# paboTaiT HaR
HCCHe[0BAHHEM CHOCOGOP HOBHIIeHHS HEBOCHPHAMYHABOCTH
K IapOTHTY KOJUIGKTHBOB, B LepBYI0 OYepeNb NOMKOMLHH-
KoB B mKoasHEHKOB. C 1945 mo 1955 rox aa pyGemom Gwulo
npepioxKeno 13 MEAKTHBHpOBAHHHX BAKIMH OPOTHH CBHHKH.
B macTosmee BpeMsa CO3RAHH M YCOBEPIIOHCTBYNTCHA ’KHBEIE
BAKOMHH H3 OCIa6ueHHOTO BApyca. MokHO noixaraTs, 9TO
€O BpEMeHEM 9TOT OYTh OyReT HCIONL3oBaH FufA dfdeKxTHB-
HOTO CHH/ROHEA, & BO3MO/KHO, H JNWKBHjanumm 3aGoiepaeMo-
CTH BOHAEMAYECKHM IAPOTHTOM.

Haxomen HecKONILKO cIOB eme 06 ORHOl 4YHCTO ueOBe-
geckoii mudexguu, BuausaeMoit PHH-comepmamum mmpy-
COM,— O KpacHyXe,

KpacEyxa — ogEO M3 caMHX Jerkax WH(EKNHOHHHX 3a-
Gonepanmit. Cioygam cMepTE OT KPacHYXH MOKHO UYyTh JH
He 10 majbuaM mepecanTaTs. OCIOMHEEHS OTIAIANTCH KoG-
POKATECTBEHHOCTHI0 H OTMeIAKNTCA Ppefiko. M Brce ke Her,
BHAMMO, Apyroit madexnEw, KoTopaa Moria 6w cTOaL He-
O’KH/IAHHO, HE3aMEeTHO M HEOTBPATHMO BHSHBATH TAKeIHE
Gennl. Bupyc KpacHyXH — OAHH H3 CAMHX KOBAPHHX.

M=Borme rogml KpacHYXy BooGme He OTHeIANH OT KOPH,
moka B 1881 romy Me:xmymaponmnilt megmaTpHYecKHH KoH-
rpecc B JlomoHe He HmpHBeX K o0m[eMy HpH3HAHHI0 CAMO-
croATenpHOCTA BTOM Gonesmm. B 1938 rogy 6mna moxasama
BHEpyCHAaA NPHPORA KpAacHYXH, HO BHEMaHHe Ha Hee oGpama-
IE IO-Impe;KHeMY MHHEMAJIbHOEe B CHIY ee Kpalimelt m;erxo-
cte. OgEako maummas ¢ 1941 roxa oTHomeHHe K KpacHyxe
Pe8KO H3MEHHIIOCE,

Odransmonor ma AsctpmE I'perr ycTaHOBEN, 9TO Kpac-
HyXa MOX<eT NPHBOAMTHL K NpepHBaHHI GepeMemHOCTH, K
ruelH IJIOKA H MOABICHHI0 MHOTOYACAGHHHX IOPOKOB pas-
patasa. Jlerkoe saGonesamme GepeMeHHHX )KeHIIHH, ocoGeH-
HO ecJiM sapaykeHHe KpPACHYXOll IPOMCXOAHT B IepBEHIe MecCH-
O GepeMEeHHOCTH, MOKeT NPHBECTH K TMeJefimEM mopa-
mMemnAM y peGenra, «Hecepreanaas perckas uadexnua obep-
Hyaach TparmiecKoi nmpoGnemoii.
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ViHTeHCHBHOCTL HCCTOMOBAHENR IO KpacHyXe pe3KO BO3-
pocia, W Temephb MHOrOYHCIGHHHE KOJUIOKTHBH CIeIHAJHA-
CTOB Kak 3a py06e)<oM, Tak ¥ B Hameli cTpaHe BAHATH H3yJe-
mAeM 31oif mEgexnmm. Hpacmyxa o6mamaer cBoeoGpasHoft ®
OOKa He OYEHL HNOHATHOH ce3oEHOCTHI0. HamGompmee wmcio
cryuaes 3a(o/leBaHHA IPEXONUTCA HA KOHON SHMH H HaYa-
710 BeCBH, 0COGeHHO Ha ampeis.

IToutr kakpsk mecarwii saGonepmmdt HMeer BO3PACT OT
20 mo 40 ner, HO ocHOBHaA Macca GOJBHKX — fieTH, DpAIeM
BapANy ¢ ABHHMH KIMHHYeCKH BHIpQ)KeHHHMH (opMaMm Go-
NeaEH B GONBIIOM 9¥cie CAyuaeB BCTPeIANTCA CTEpPTHe, HO-
BHpaKeHHHe POPMH H GeccHMITOMHOe HOCHTENLCTBO. M3-3a
3TOro MEQEKNHA NOBOJALHO JETKO HIPeo/osieBaeT mMPOTHBOJIH-
ReMAdecKkHe GapheépH H pPAcHpOCTPAHAETCA LOBCEMECTHO.

Kak m y apyrax madexnuit momo6uoro pona, y KpacHyxa
TOKe ecTb cBom ocrposa. IlompoGHo msyueHa BCHBIIKA HH-
dexnmn B 1963 rony ma ocrpose Cm. IIaBma. 3aGonesamme
TakKe GHUI0 8aHECOHO ITKONLHAKAMY, OpPHEXAPIIAMH HA Ka-
HUKYJIH. 3a BpeMg HeMHOrEM Gonee nByx Mecames mepeGo-
NeNa MOYTH NOJOBHHA HACENeHHA OCTPOBA.

HexoTopue HccileoBaTeH HONIEPKHBANT HeOOHMAKHYIO
GEICTPOTY pacCHpOCTPAHEHHS KPACHYXH, HPEBOCXORAIIYI0 DO
aTOMy HOPH3HAKY faxke Kopb. [locTraToumo GHUIO ABYX HHKY-
GanHOEHKX HepHOAOB (BpeMs OT 3apa)kKeHHA RO Havajla 3a-
Gonesannn), YTOGH OXBATHTH BCEe HACENEHNMe HEKOTOPHIX [O-
cenKoB AihckE, KyAa mEfexuma 6mula ciysaiHO 3aHeceHA.

IlocTeneBHO BHACHEMINCH HOKOTOPHE AETANH MeXaHH3MAa,
Gnaromaps KoTopoMy IposBiAfeTcH CTpammHoe pRelicTBue BH-
pyca KpacHyXH Ha pasBHBAIOIMMACA OPraEHE3M, Kasaloch O
TAK HAaJ(e)KHO YKPHITHIL B Telle MaTepH.

Oxazanocsk, 9T0 BAPYC KPacEyXH cmocofeH cmemauaecKm
H H306HApaTeNbHO BAEATL HA reHETHYECKHN AammapaT KJIETOK,
MORABIAS JelieHHe KIETOK B TKaHAX sapogmma. flcHo, uTo
YeM MeHBbINe BO3pacT ILUIOMA, TeéM ryGHTembHee 9TO AefcTBHE,
TeM rpyGee HapymemHs, TeM Golee BHpa)keHN OHH BIO-
cieficTBHY. AMepDHKAHCKH® ydeHHe YCTAHOBHIH, YTO €CAH He-
peHeCeHHAS MATEDPHIO B TeIeHHe IEPBHX YeTHpex Hexexsb Ge-
PeMeHHOCTH KpacHyXa HPHBONHT K HOpayKeHHI IJIOfa B IIO-
JIOBHHE CIy3aeB, TO IOCJHe YeTHPexX MecAmeB GepeMeEHOCTH
19 n3 20 mepeGoeBmEX ’KeBEIMMME POARIA HOPMAALEHX AeTel.

Eme opEuM HenpmaTEHM mociencrsmeM 3abonemamms
MaTepH KpacHyXoff MoskeT GMTL Bpo)KHeHHAam KpacHyXa pe-
GemKxa, IpE KOTOpOX OpraEEsM HOBOPORAGHHOIO IHTENLHO,
mopo#i HeCKOALKO MecAIEeB, MOKET BHJeNATh BEpyc. M pmeno
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sfecb He TONBKO B TOM, 4To Goawbmoit peGeBOK CTaHOBHTCA
HCTOYHAKOM HH(EKNEH. AHTHTeNa, HPHCYTCTBYIOIME B €r0
OpPraHE3Me, OKAZHBAITCA €fBa CHOCOOHHMH BAIIATHTL 3A0-
poBue Kiaetkn. OceoGoxaenne oT EEPEKOMH HACTYHAET TOJIb-
KO TOTMla, KOrfla BCe MH(PHIMPOBAHHEI® KIeTKH mOrHOHYT.

Ocosnanne KpacHymHON WH(EKINE KaK CepbeaHol omac-
HOCTH TIOCTAaBIJIO BONPOC O paspaloTke HaNeREALIX CPEACTB
6opr6u ¢ meio. Iloucka afecs BefyTcs Bce GoXee aKTHBHO H
CaMBIMA Pa3HOOOPA3HLIMA METONAMME.

Ceifgac MH yKe MOMKeM CKasaTh, 4T0 coajfanme addex-
THBHOTO IPHBHBOYHOr0 HpeNapaTa HOpPOTHB KPacHYXH sBIA-
eTcH PeaIbHOCTHIO, XOTA, KOHOYHO, feTH ¥ Ges TOro meperpy-
MeHH NpOPMIAKTAYECKAMH NpPHBABKAMH, YTO CTAHOBHTCA
Bce Gomee cephesHHM MPENATCTBHEM Jis BHeJPOHHA HOBEIX
saxnun, Onpenexennre HafieKIH — H, Hajlo cKa3aTh, He Gea-
OCHOBATEJLHEI® — BO3JIATalOTCA HA IACCHBHYI0 samuTty Ge-
PeMeHHKX KOHINAH ¢ HOMOMbI0 raMMariaoSyamaa,

JxoBOMHEIeCKEe 3AONCH

Amyp. Yuersie gaBEO H IIyGoKO HHTePECYIOTCHA AIIYPOM.
Ero BoaGyamTens yaEKalieH — AMEHHO OH mepBHM 6Ll H306-
JHYeH KAK BHEHOBHUK 3aGoneBanEil mmsoTHHX. OTKpHTHE
MHpa BHpYCOB Boo0me M BEPYCOB DACTeHHA B YACTHOCTH Ha-
qaJoch ¢ B086yquTens Ta6auHOM MOBAMKH, OTKPHITHe BHPYCOB
HUBOTHRX — ¢ Amypa. OIUH M3 CAMBIX MEJIKHX BHADPYCOB, 3TOT
YALTPAMHKPOCKOIMEICCKHHE KOMOK HHMBOH MaTepH#, COREPIKAT
B ¢Boeil rry6uHe CBEPHYTYIO COHpaNh PHGOHYKIEHMHOBOH KuC-
JIOTH — HOCHTENA BCeX ero HEPEeKNEOHHELIX CBOMCTB.

Jlropm xpaiine pepko GouxewT smypom. Ho mer gpyroro Ta-
Koro 3aGolleBaHHEA JKABOTHHX, KOTOPOe PAacHPOCTPAHANOCH GH
cTois GHCTPO, TAK IHPOKO H IPHHOCHIO BACTOALKO 60Jb-
moli 3KoHOMEYecKHl ymepl. YIHBHTEALHAS CHOCOOHOCTDL BH-
pyca Amypa K pacOpPOCTPAHeHHI0 BHTEKaeT M3 YpeaBhYaii-
HO¥ yCTOHYHBOCTH BHPHOHOB AINyp& BO BHeImHei cpene, cmo-
cofHocTH HHPEUEPOBATH OPTrAHA3M UYepes HeHAOBPEKACGHHYIO
Koky. Kpome TOro, nng sapaskeHHA JOCTATOIHO MHHHMAIb-
HOl 0osH BoaGymaTeNA

Apabu B XIV—XV mexax, a H0TOM HTAIBAHIHN B HATAJIE
XVI perka moppo6HO onEcand 3apasHyl 6olesHL KpPYIHOTO
poraTtoro cKoTa — suryp. TaK Tel0BedecTBO y3HANO 06 eme
ogHOM B3 (ECKOHeYHOr0 MHOZKECTBA 3apofuOmell HOBaJbHHX
Gonesmeil, KOTOpHe, COTIAcHO Ierempe, L 3anAIeHH B
IpEeBHOCTH BCEMOTYyIEMH XAlfleAMH B Xpame AMNONLIOHA K



OTTY/la JIeTKOMHICIIEHHO BHIOYIMeHH PAMCKAMH JErHOHePaMH,
pasrpabuBImAME xpam.

Haunsas ¢ mpomiaoro Bexa smyp GyKBaAbHO CBHDEICT-
BOBAJI BO BCeX eBpoHelickAX cTpaHax. JlOCTaTOYHO CKA3ATE,
9T0 TOALKO BO BTOpoii moioBHHe XIX Bexa mo 3amapmmoii EB-
polle HPOKATHNOCH CeMb SMH300THE (HOBANBEHX Goxesmeit
HBOTHHX) amypa. B Poccan B 1891 —1895 rofax mepeGome-
J0 ANypoM He MeHee 5 MEJUIHOHOB )KHBOTHHX. A AmMYyp Bce
eme He NpHBIEKa]I K ceGe mpmcramsmoro BHEMamuA! B maua-
Jle BeKa SHIOHKIONeAWYecKmit ciopaps Bpokraysa m Edpona
oEcal 0 Amype, 9TO B OTHONIEHAH CMEPTHOCTH OH ABIAETCH
O[{HOH H3 CAMBIX HEONACHLIX 3IA300THIL.

Imbexp XABOTHHX, CHW)KeHHe KagecTBa HepefoleBmiero
CKOTa, PacXois HA fe3mHE(ERNHI0 B KapAHTHHHEE MePOIpUA-
THA — BC® JT0 CKIAfHBAeTCA B MHOIOTHCAYRKeE YOHTKH.
AuMepukanckne @epMepu cumTaT GoNee BHIONHEM 3a6m-
BaTh NepefoJiePMIAX >KABOTHLIX, TaK KaK ANYP HACTONLKO
H3HYpsAer HX, 9TO JHIIAET TOBAPHOTO BHAA.

CrnefyeT 3aMeTHTh, 4TO yi<e B IPONUIOM BeKe HaGmoxams
AMmypP ¢ KpailHe TAKeINM TeueHWeM H TIPOMAHOE CMepTHO-
crei0. B IllBeiimapun Taxk HasmBaeMuii «uepeGpansHEnl THDY
omycroman nacréuma. B 1879 rogy B PoccEm GHUI THAtexnI
Mop, B UepHHroBcKoit ryGepamm morm6ao 95% 3aGonesmero
cxota, a B Hypckoit — 80% Bcex safoneBmmMX SRHBOTHHIX.

Hax nnaMs pasgysaeMoro moj<apa CTAHOBHTCHA BCe IpO3-
Hee H rPO3Hee, TAK H BHPYC AIypa B XOfe SNH300THH HaGH-
paer cBow rybureanmyio cmry. H cepefEHe Hamiero BeKa
AMyp OPeBPATHJICE B MEPOBYI mpobieMy.

YesmoBe1ecTBO, COBEPIIEB TPAHCHOPTHYM PEBONINHI, B
THCAYE Pa3 OGNerYmio H yBeJHMYmI0 BO3MOKHOCTH
qaiimero pacmpoecTpaEeEEa Beadeckoii mEgerman. DepMepn
H CKOTONPOMEIINIOHHHKA, CTPeMACh K MONYIeHHW) CBepXIpH-
Onineif, CTANA MepeBOSHTL CKOT HA JANleKHe DPACCTOAHHA B
OOHCEAX BHTOJBHX PHEKOB cOuTa. BeJel 8a 3ele3HOXOPOK-
HHM TPAHCIOPTOM CTAJH HCIOOMb30BATH ABTOMOOHIH H, HAKO-
HeIl, ABHANAN, & HOCKOILKY Ae3WHPOKNHA TPAHCIOPTHEIX
CpeficCiB B IEPeBOSHMOr0 CKOTA TPYHAOeMKAa H [[OPOrOCTOAIa,
TO NPONOPHAOHANHHO CKOPOCTH H MAHeBPEHHOCTH TPAHCIOP-
Ta AErKo H GBICTPO PACHPOCTPAHSICK ANLYP.

OnsrM KapaHTHHOM OTPAHMYETH pacHpocTpaHeHHe 3a6o-
NeBaHAA TPYAHO, & 3aYACTYI0 HpPOCTO HEBOSMOKHO. Bmpyc
HAXONAT TAKHe OYTH, 3AKPHTH KOTOPHE® HEHMOBODHO CIOKHO.
Hanpamep, o MoxeT JIETeALHO COXPAHATHCA HA IPHIYHAX
H ITHHAX, KOTOpHe, caMd He Goles, mepeHOCAT BO3OyXHTeN:
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Ha JAaJIeKAe pACCTOAHHSA, BHIZHBAA BOSHAKHOBOHHE HOBRIX
BCIHIIEK.

HccaenoBanna NOCAeXHAX JeT MOKA3add, YTO BUPYC ANIY-
Pa MOKeT CBASHBATHCA C HOKOTOPHIMH NPHCYTCTBYIONIAMH B
mouBe GAKTepHAMM H, Kak 6N IOPEKPHBIIACH OT BHENTHAX
Bo3feficTBuil, MecAaAME COXPAHATH CBOX HADEKOHOHHOCTE.

Taxensle mepsnie Mecanu Bemmko#t OrevecTBemHOft BO#-
BH morpefoBasm 3BAXKyamMH He ToAbKO Jofel @ o6opynoBa-
HEA, HO ¥ TPOMAJHOTO KOJIWYEeCTBA CKOTA. Bemmmkm smypa
pacmpocTpaBEWIACh B Iay0h cTpaHH, ewme Golee ycyrybuas
TATOTH HAYAJA BOWHHI.

Brpyc antypa ovens maMeHYMB, 3THM OH B KaKO#i-ro Mepe
HaIlOMHHaeT BApPyc rpEnma. HHoraa 9ro6m mperpaguTh 0PO-
TY pPacHpPOCTpaHeHMIO ero HOBOH pasHOBERHOCTH, Heolxomm-
MO CO3aTh BAIMATHEIA IMOSIC MACCOBEIM NPHMEHEHHEM BAKIIH-
BH. OnepaTiBHoe moxryvenne GOJBIMAX KOIHIECTB HOBHX pas-
HOBHJHOCTeH BAKIHH, TaK Keé KAK M CO3JaHHe HAJEKHOTO
KapaHTEHA, BOSMO/KHO TOJALKO UPH NpAMeHeEHH MaciITal-
HBIX, TOCYAaPCTBOHHEIX MOPOUPHATHIA.

HuckonbKo He IpeyBeIHYABAA, MOKHO CKA3aTh, 9TO BH-
pyc AOIypa — OfMH H3 CAMBIX JKOeCTOKHX SKOHOMWIECKHX 3O0-
nees. BupoueM, B 8iojieiicKoli KOMDAaHAM PAKOM ¢ HAM HeMa-
A0 M JPYTHEX CTONL )Xe OmacHHXx BApPycoB. Cromr masmath
BHEPYCH, BHSHBAKIIEG IyMy H JefiKosH Kyp, HHPOKNHOHHYIO
aHEMHI0 Jiomajeif, ocTphif EmE(QEeKNHOBHLII KaTap KPYIHOrQ
pOTaToro CKOTa, 9HmedaNoOMUeIMTH Jomage# ¥ T. 1. ¥ T, IL
Hemansii ymep6 mpmmocHT BEpPYyC mICeBRoGemmeHCTBa, HIH
6onesEr AyacKm, mopakamuili AoMamHEmit ckor. 3aGomeBa-
HHEE BHISHBAET Y ;KHBOTHEIX HECTOPHHMEIA 3yJ, MOBOAAGIHIA
HO TOro, UTO YKHBOTHHE MOTYT HAHOCHTH cefe MOBpeKNeHHS,
mapamag M Kycag syaamue Mecta. Hemapom mncespoGemen-
CTBO HA3HBAKT 6eayMHO# YecoTKOI.

BonesBeTBOpEHEe BHPYCH MHBOTHHIX — Cepbe3HHI mpo-
rasEAK, Ha ero cuery MEOroMEaimoHHEbIe yOLITKH, BRIMepIIHe
cTaja, HoTepd CHpbA, GenKkoBrl roXox.

Bapycn mporus pacrennii. Oxuo M3 paHHEAX HCTOPHYECKHEX
YOOMHHAHHA O BHDPYCaX PacTeHHIl MH HAXONMM HA IOJOTHAX
PemGpannra. Mso0panesHie HA KAPTHHAX TIOALIAHH HMEIOT
XapaKTepHYI HOJIOCATYID PACIBETKY, HECOMHOHHO YKASHBAIO-
INY10 HA BapaKeHHe BHPYCOM.

K comanemuio, nelicTBEe BHPYCOB pacTeHmi# HEH B Koeif
Mepe He OTPAHHYHEBAETCA IBETAMH TIONLIAHOB.

BupycH 9TH HaHOCAT OTPOMEEILL ymep6 celbCcKOMY XO3fi-
ctBy. I X0TA HA CerogHAImMEH{ fileH:L ONHCABH COTHH BHpY-
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€OB, MOPAKAIIIAX PACTEHHS, H CIOHCOK 3TOT BO3PACTAeT H30
AHEA B OeHb, HAINW 3HAHHS O BHDPYCAX PAcTeHHil NajeKo eme
He AOCTATOYHEL

«Ilo BHpaKeHAI0 OXHOrO BHAAIINEroca BHAPYCONOra,—
ommer aHrmiickmit yuemmit K. dmaproc,—mao6ofi wemoBex,
xoTA 0bl MOBepXHOCTHO 3HAKOMAHIM ¢ TeM, KaK 5TO KeJaercs,
MOKeT, 3aiiig B CBOE caj yTpoM, eme N0 3aBTPAKAa OTKPHITH
HOBHI BEPYC PacTeHHI».

IlporrKas B pacTemdf, BAPYCH AKTHBHO PA3MHOMKAITCA
B PA3NAYHAIX €r0 JaCTAX, Pe3K0 H3MEHAIOT KA3HECHOCO6HOCTH
H ofMeHHEIEe Mpomecchl PACTEHHA, COKPAMIAIT CPOK €ro yKua-
EH, 3aMeJJIAI0T POCT, CHIKAIOT yposKall, yXyAIIaloT KadecT-
BO CeJILCKOX03AMCTBeHHOR NPOXyKIHHA.

ITo ymep6y, HAHOCEMOMY TAKAM MEHHHIM INHTATENHHEIM H
CephesHLIM KyJAbTypaM, Kak Kaprodenb, 606ul, cBerina, Tabak,
caxapHHIl TPOCTHHK, 3JIAKHA, BEPYCH YCTYIAT TOXLKO IATO-
reEEHM rpE6aM. [{locTaTouno cKasaTh, 9TO ypokam Kaprode-
i1, NOpasKeHHOTO BEPyCcaMH, B 3—4 pasa HEKe.

Ilpr BceM MBEOrooGpasEE BHDYCH, HOpaKAKIIEE pACTe-
HHA, MO;KHO PasfeiHTh Ha ABe Gomemme rpynun. OmHEE BH-
SHIBAKT HAPYIIeHAe PABHOMEPHOCTH OKPACKH IACTHEB — 3TO
Mo3aEKH. JIpyrEe 3aMejIfl0T M HAPYIMIAKT POCT PACTEHMIA,
OPHBONAT K CKPYYHBAHHIO JHCTHEB, 06ecHBeYABAIOT HX — 3TO
HEATYXH.

K manmGomee BpPeOHOCHEIM MO33HKAM OTHOCAT MODIIHHH-
CTYI0 H IOJIOCIATYH) MOBAMKY Kaprodens, MO3AMKYy M CTPHR
ToMaTa, Ta6aUHY MO3aMKy, MO3AHKY CBOKIH. V3 Kexryx
HaEGOMLIMEYE ymep6 NpHMHOCAT BHPYCH KeNTYXH CBOKIH, 38a-
KyKIMBAHHA BJIAKOB, CKPYIHBAHHA JACTbeB Kaprodeas.

Or pacTeHHA K PacTeHHI0 BEDPYCH UEPEHOCATCA MM MeXa-
HHYeCKE, WIH HX NEPeHOCAT HACEKOMhHle, & TaK/Ke 4YepBH.
IlpraeM Me:RTy BHPyCOM H HACEKOMHM MOKET YCTAHABNHBA-
Thca cBoeolpasHas csase. Hampmmep, ma acTpax, sapaskem-
HX Kama@opEHACKAM BHPYCOM ReJTYXH ACTD, XOpOHIO pas-
BHBAKTCA HEMPH HEKOTOPHX BHAOB NHKAMOK, KOTOPHE BADYC
B mepenocar. Ha SAOPOBHX pacTeHHAX STH HACOKOMESe rE-

Bops6a ¢ BApycaME pacTeHH# OYeHb HempoCTad 3anadqa.
Oneo s Hampamiemwit Goph6H CBOEETCA K MOAyIeHHo Ges«
BAPYCHHX pacTeHHi, B acTHOCTH GesBmpycHOro Kaprodens.

B GonbHEIX pacTeHHAX BADYC pACIpefeleH HepaBHOMeEp-
Ho. Buicrpopacrymme Bepxymikm creGielfl OKasHBAlTCA CBO-
GomaniME oT MEKpooprammsMoB. IlpmumEa STOre IO KOHHA
eme HAKOMY He moHATHA. BoaMo;kHO, 9TO pacmpocrpamenme
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BHpPYCa HECKONLKO OTCTaeT OT pocTa crebua. Bupyc B pacre-
HHH pacOpoCTPaHAETCA OGLYHO IOCTATOYHO MEIJICRHO —
ONEH-IBa MEJUIEMETDa B CYTKH, MoXomue 30OpoBNe KIETKH
BepXyIIeUHHX vYacTel cTebiiA, MepHACTOMH, Kak OW IOCTOAH-
HO «y6eramT» OT 3apaKeHHA.

OnEa W3 CymecTBeHHHIX TpPyAHOCTelli uomydemwsa Geamm-
PYCHHX paCTeHHH — CJHOKHOCTh OTHeJNEHHA MHKPOCKOmAIe-
CKM MAJILIX He3apa)KeHHHX KYCOYKOB BEDXYIICUHHX 9JACTEH
crebug. Ho mano BhEeNIATH KycouKm 3spopoBoik TKanum. Pe-
MHTH OpobieMy — 3HAYHT, A3 MAKPOCKONEIECKEX Kpox crel-
IA BHPACTHTH B3POCHOe PacTeHHe. JTOT CIOKHEILA KPONOTIH-
BHil TPYQ 8aHAMaeT MHOTHEe MeCAME,

Ilonyuenue GesBHpPYCHHIX pacTeBHii OTKpHBAaeT DYTh.R
TMPOH3BOACTBY (e3BHpPYCHBIX CeMAH W pE3KOMY LOBRIICHHIO
ypoiXKasa KyabTypul. B Bekoropsix ctpanax, manpmmep B flmo-
HHH, HAIAKABAeTCA CHCTeMa NONyIYeHHA (Ge3BUPYCHOTO CeMeH-
HOro MaTepHaiza B MacmraGax, Koropue Mormm Gl obecme-
YATH NOTPe0HOCTD HMEedLX paioHOB.

IxoHOMHYECKHH ymep6, IPEHOCHMEI BEPYCAME pAacTeHHH,
orpoMen. Mu ceiigac efBa Jim MoM<eM TOYHO OIpe/eNHTH, Ka-
KHe YPOBHH YDPOKAHHOCTE MOINHE 6 OHTh NOCTHIHYTH, €c-
J OH 3 CeNbCKOX03ANCTBOHHOTO NPON3BOMICTBA ITOT OrPAHH-
auBaromuil Paxrop 6un mcknoueH. Ilo pasgHM omeEkaM BH-
PYCH pacTeHHH CHH;KalT MHDOBOH ypomall cerbcKoxo3miicT-
BeBEHIX Kyabtyp Ha 27—70%. Bopn6a ¢ Bupycamm, mopaia-
OIEME KyJbTYpHEE® PaCTeHHA,— MOMHLINA pesepB MONBEMA
YPOKaiHOCTH.



Oxexypens sropan OPYKHE YYEHBIX
(MBerpyMeBTH HAYKH)

B Ra)KAOM IONO/KEHHH OTHIMETCH UTO-HE-
6yaL yTeIMTeNbHOE, 6CHE XOPOWIO IOHCKATD.

Hanuess Jepo

Hemuoro ECTOpER

BronorEm Bcerna Onula cBOACTBeHHA TOHAGHNEA K CEETO-
8y MeToR0B. HariagenM IDpAMepOM BTOTO CIYMKHT BEPYCOIO-
TAS — O{HA H3 CAMHIX MOXOAHX GHOJOrHIOCKEX HAYK, POBOC-
maHa XX pexa.

Cryuminocs TaK, 9T0 BEPYCONOTAA OTHOYKOBAJNACH OT MHK-
POGHONIOTEE H mepBoe BpeMH OCHOBHHE BHDYCOJNOrHYecKHe HC-
chenopaHds GEUIE CBA3AHH ¢ ODPAKTHIOCKOH MeXUIHEHOM, rXe
POJb BUPYcOB 0coGeHHO 3HATHTEJIHHA.

Bcexope o6mapy®miocs, 4T0 MEKpOGHONOrEYecKas TeXHH-
Ka JHIML JacTAYHO MOrTa GHTHh HCIOAB30BaHA NPH pabore ¢
Bupycamn, CopaBeIMBOCTE Pajd OTMOTHM, YTO TaK®e ofIrae
HOMXONK, KAK HCIOJNH30BANEE NPABMJ ACONTHKH, HONYIeHHE
YHCTHX JHHANA, MeTONH THTPOBAHHA H, HAKOHEN, BAKIWHAHAA,
DOCHYKHJIH MOTOROMOTEYECKO# OCHOBOM NI PA3BATHA BHpPY-
comornn. Mzyuenue HamGonee KapAWHANLHEIX CBOHCTB BHDY-
COB 33CTABHJIO YYeHHX pPASBHBATH COGCTBOHHHE BHDYCONOTH-
YecKme MeTofhl. Tak, cnocoGHOCTh BEPYCOB IIPOXOXHTH YOPes
GaKTepAANbEL® (PRABTPE CTAKA HCIOXL30BATHCA A OIpe/e-
JeHHss pa3MepoB BHPYCOB (MeToX yabrpadmasTpameEd) B HX
ouncTrd. Jlambme — Gonbme: Majmse pasMepHl BUPYCOB IO~
TpebGoBamm paspaboTkm Gollee COBOPIIOHHLX METONOB MWKPO-
CKONIIAE (9JeXTPOHHKI MEKDPOCKON).

Hecmoco6HoCTh BHDPYCOB pPABMHORATHCA HA HCKYCCTBOH-
HHX IOATATONHHHX CPefaxX ABHAACH CTAMYIOM IS paspaboT-
KH ¢eCTeCTBeHHHX» HCTOYHHKOB INTaHHMA. BHagaxe 210 GhLmm
9KCIOPHMEOHTAJIbPHNE JKHBOTHHE, 8 I03)Ke KypHHHE IMGpHO-
HH H KyJbTYPH KIETOK.

Hsyuenne cocraBa BEpPycoB moTpe6oBalo IIHPOKOro Mc-
HONb30BAHMA APCEHANA XMMAYECKAX METOMI0B.

ITocnepoBaTeasHO® OTKPHITEHE BADPYCOB, HOPAKAKIIEX Pac-
TEeHHSA, ;KABOTHHX, Y6J0BeKa M (arrepmm, mOSBONHIO cPop-
MYyAMpOBATH O0IEii BRIBOK O CYImIECTBOBAHHEA 0coforo mapcr-
Ba BHDYCOB, IPENCTABHTEIH KOTOPOro OOIafalT TONLRO HM
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OPHCYIIEMH OTAMYHTENbHHIMHE CBONCTBAMH, O KOTODHX MK
yKe TOBOPHJIH BHIIe.

B mponecce MOCTymaTeAbHOTO Pa3BHTHA BHEDYCOJOTHH IIpO-
HCXOJAN0 HAKOINeHHe WH(OPMANEA 0 MeCTe BHPYCOB B IpH-
pofie H HX POJIK, B 9BOJIOIUY OPrAHWIECKOro MApA.

PasseTHe BHpyCONOrmH KAK HAYKH OPOOLIO CO BPeMeHR
orkpurasa papycoB Ji. V. HBaHOBCKAM TPH OCHOBHHIX mepHO-
A2, KayKOf A3 KOTOPHX BAaHAJA B CPefHEM IO ABA JeCATH-
NeTHs.

ITepsrtit meprmox 61N CBA3AR ¢ OTKPHTHEM BHEPYCOB H [0~
KasaTeIbCTBOM HX ABTOHOMHOCTH H MHOrooGpasms.

HMernno Torma 6sure paspaGoTaHH MeTORH BHENCHHA,
HaKOIUIEHAA ¥ HAeHTHPHKAIME BEPYCOB H BHICKA3aHE! OCHOB-
Hble rHIOTeSH 06 MX NpoHCXoMHeHWA H HpHpofme. B KoHew-
HOM HTOT® OCHOBHHIM pesyABTATOM 9TOr0 mepHoma GOmUIO
CTAHOBJIGHH® BHDYCONOTHH KAK CAMOCTOATeNbHOH HayKH C
cOGCTBEBHEIM apCceHANIOM MeTON0OB H OGBEKTOB HCCIeN0-
BaHHA,

Bropo#t mnepHOx 03HAMEHOBAJACA OTKDPHTHEM OCHOBHBIX
rpynn BEPYCOB, AANbHEHIIAM pacIIEpeHHeM apceHala BHPY-
COJIOTAY6CKHX METOROB H YCTAHOBAEHHEM DOJIH BHPYCOB B Ia-
TonormH. J[na sToro srama GHA XapaKTepeH OpraEH3MeHHBI
YPOBeHb HCCJAEMOBAHAN (dKCIEepPHMEHTaJbHLHE IRHBOTHHE),
BCJIEAICTBEE 49ero NONYyYeHHHe JaHHEHE HMeIA B OCHOBHOM
onmcaTexbEEI Xapaktep. K xomnmy mepmoaa Geino mpemroxke-
HO HpAMeHeHHWe KYpPHHKX BMGDHOHOB, YTO ONpeReIHNO Ie-
pexof K CAefyomeMy STamy.

Tpermit nepHoOp CBASAH C IEPEeXONOM Ha KIETOYHHI ypo-
BeHb HCCACfOBABMI H pacCIEPAKIAMCA DPEMEHeHHAEeM B BH-
PYCONOTHHE KYILTYpP KJAeTOK H TK8He#, JTO He TOILKO MO3BO-
A0 BONOTHYI HOROHTH K H3yueHWI0 yHNaMeBTAXbHHX 3a-
KOHOMepPHOCTEell pasMHO’KeHHA BHDYCOB, HO H OIpefel’iIo
Ka9eCTBEHHHI CKAYOK B pAfle NPAKIANHBX ACIHeKTOB BHpY-
coorun (AMArHOCTAKA BHPYCOB, OTKPHTHEe HOBHX JIA HAYKH
apenosapycos, sapycoB ECHO = np., paspaGorka HoBoOl Tex-
HONOTHE IPHrOTOBJIEHHA BHPYCHHX BAKIOWH, OTKPHTHe HH-
repepona u T. A.).

C 50-x romoB HAgaJICA YETBePTHE HepHOJl, KOTOPLIA Mo-
ser GHTH HASBAH MOJEKYAApHO-OmoNOormYeckuM. BEpycH Te-
Oeps 3aHAAH BaXKHOe MecTo B ofmieil cmcreme Gmomormzec-
Kox sHammd. Brio HakoHen ycTaHOBIEHO, 9TO CTPYKTypa H
OpraEdsanUs BAPYCOB HAXORATCA HA MAKPOMOJEKYIAPHOM
YPOBHe, IpHYeM OHH HIPEACTABIAIT 0G0 IeNOCTHYI H CO-
XpaHAIYIOCA BeIHYHNHY ¢ HOCTOSHHHMH HmapaMeTpPaMH.
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TIo cyrm nena, HE OgHO BelHKOe OTKDHTHe B GHONOTHH
mocieHero BpeMeHH He GHUIO cflelago §es MPAMOTO MIH KOC~
BEBHOT0 HCHOAL30BAHHA BHPYCOB,

K macrogmemMy BpeMeHH BHEPYCH KaK OOGBOKT HCCIIeRO-
BAHHEA H3YYeHH MOCTATOYHO HETANHHO, & CaMa BHPYCOJOTHR
mpeBpaTEAACh B OTPACAL SHAHMS, XOPOUIO BOOPY;REHHYIO
TeXHFYECKHE H ITHPOKO MPEMEEAIONYI0 METONH XHMHAH, MHK-
pOGHONOTEH, UATONOTHH, GHOPMSHKH, reHETHEKH, MOJEKYIAp-
HO#i GHOonOrHEm H ApPYrux GHONOrAYeCKHX AHCHAIIAH. JTO, B
CBOI0 OYepefb, OHpefeNiAeT CTPEMHETeIbHEIe TEMIH PasBHTHA
BHPYCOJIOTHH,

Bynyum ¢ nepsux maroB CBOHX HAYKoOH dKCIOepHMEHTANB-
HOl m paspWBasch Ha Gase Gosee «CTapHX» GHONOTHIECKEX
HayK, y9eHHe O BHPycAax HpOMeNaN0 GHICTPYI SBOJIONHIO OT
He3HAHAA K 3HAHWK. BHpycH B cHNy cpaBHATeNhHON cBoelt
IPOCTOTH OpraEmsanu® ¢ 50-X rofioB CTajH BrpaTh poib TOH-
9ailTAX HHCTPYMEHTOB B H3y4YeHEHE HamGonee ¢ympamen-
TaIBHEX 06meGmonoraaeckEx mpoGaeM: cTpyKrypa reHa, Te-
HeTHYIecKHil Kojfi, mepefada MHQOPMANHH, 3aKOHOMEDHOCTH
6GHAOoCEHTe3a HYRJICHHOBHX KHCJIOT H Genxos, ofparHas TpaHC-
KpHNOAA A T. A,

CacTeMHEOCTL OpramMsalAE BEPYCOB H OTIHYHE HX CTPYK-
TYPHHX KOMIOOHEBTOB — §eIkOB H HYKJICHHOBHX KHACJIOT —
OT COOTBETCTBYIINAX CTPYKTYP KIETKH KAIOT BOBMOKHOCTH
H3y1aTh 3aKOHOMEPHEOCTH GHOCHHTE3a BEPYCHHX KOMIIOHEHTOB
M BOCHPOH3BOACTBA POAHTENLCKAX CTPYKTYD. Henbas me corana-
catbes co Crennm m Bamemcom B TOM, 9TO ¢...BHPYCH HaIOT
HAM ©JHHCTBOHHEI B CBO6M POM® KINY K NOHEMAEHI0 QYHK-
IFH HYK/IGHHOBOH KHCJIOTH, & BOSMOKHO, I K HOHEMAHNTIO
IPHPOAK CaMOi KH3EH?.

Ecim ygecTh cymecTByOmuil HayuHH NOTEHOHA] H TeM-
IOH BHPYCONOTHYECKHAX HCCJHeNOBAHME, TO B HIOCJHefHEH TeT-
BeprE XX BeKa MOKHO 0/KHAATh 3HATHTEILHOTO YBeANICHHA
o6peMa sHAHMI B 9TOl OobMaCTH.

Ha crpamEmax 3Toii KEHrH yKe ofcy:Rmamach HamGoiee
Ba)KHHE HANPABJICHHA TEOPETHIECKEX H NPAKIAfHHX HC-
cilefioBaEHi. 3mech ;Ke HaM XOTeJNOCh HNOAIEPKAYTH, 9TO, €
OJ[HO# CTOPOHEI, Pa3BHTHE BHPYCOJOTMH TecHeHmmM o6pasoM
CBH3AHO ¢ APYTHMH HAaYKaMH, pemieHAe GOJILIIEHCTBA BHPYCO-
JAOTHYECKAX Npo6ieM NPOBOJHTCA KOMIUIEKCHO; ¢ APYroit cTo-
POHH, IpOrpecc B CMe;KHHX BHpycojorsm obuxacrax, ocoGen-
HO OpH H3Y4YeHHM TAKHX (yHAAMEHTAJLHNX BOOPOCOB, KaK
CTPYKTYpa H GHOCHHTe3 MAKPOMOJEKYJ, XpaHeHHe W Iepe-
flada reHeTHIecKOd MEPOpPMANAM, peryIANEA NpPONECCOB
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TPAHCKPHINHUM H TPAHCIANME H T. X., KaK OpaBmao, 6aaro-
TBOPHO H 0Y€HH GHICTPO CKASHIBAETCA HA BHPYCOJOTHH. B ka-
JecTBe IpEMepa 3BONIONMA BHEPYCONOTHIOCKAX 3HARME MOYKHO
npmBectn 20-TeTHIO HCTOpHI0 Haydenus mETepdepona — of-
HOH M3 caMhIX WHTepecHHX HpoGxeM ofmeii BEPYyCOJOTHH.

fisnerme mATepdepeRnEM (B3aMMHOTO NONABNEHHA) BH-
pycoB 6uno Bnepsue ofmapymero B 1937 romy. Ommaro Me-
XQHH3M €T0 OCTaBaJcA HedACEHM fo 1957 roma, To ecTh RO
HACTYINIeHM KJIETOYHOTO S5TAla B PABBHTHH BHPYCOJOTHH.

ITo cyrm mena, o6mapymenne mHTepdepoHa GHIO TYTH JH
He IOCIeSHEM KPYDHHIM OTKDHITAEM, CASJAHHKM C IOMOIILI
9HCTO BHPYCOJOTHYECKOM TexHUKH. OMEako 9To6H oTBeTHTH Ha
BOIIPOCHI: 9TO Takoe WHTepdepoH, Kaxk OH ofpasyercAa H Heii-
CTByeT, ReoGxoaumo O6LLI0 IMHpPOKOe NPHBIEYCHAE XHMHIE-
CKHX, IHTONOTHYECKAX M TeHeTHYECKAX HCCIENO0BATENILCKUX
MeTOJIOB.

Or BamEn o cmEXpodasoTPOHA

BoepBre mpEKacagch K HEBeOMOMY, BEeTXO3aBeTHHH
AnaM DONB30BAJICA BechbMa NPAMATHBHHIMH METOAMH HCCJIe-
poBamna. Hakmx-nm6o mpEGOpOBR MM HHCTPYMEHTOB Y HEro
He 6mNo fgaske B mpoerre. IIpemmer mccaemoBaEdA OKasaiCH
TOpPLKAM, ia H Bech BKCIEPEMOHT IpPOINeN, MATKO TOBOPH, He
OYeHb YAATHO, XOTA HMEN [JajleK0, BeChMa JAIEKO mAyIHe mo-
CIAeACTBHA.

OcHamerHe ApeBHEX JalopaTopHili He OTAMYANOCH CIUONK-
HOCTBI0. ApXEMeRy, JIA TOTO YTOGH OTKDHTHL 3aKOH, KOTO-
PHii Ha THCSIH JeT NPOCIABHJ eI0 MM, HoTpeGoBanach Bce-
To JHINh HANONHEHHAS BONOH BamHA. HBITOH, COriacHO Je-
resfie, Rax B Axam, oGomencs abaorom.

C Tex mop MHOrOe H3MEHHJIOCH, H HOPASATEILHOTO YCIe-
Xa B CBOEM PASBATHH 9eJOBETECTBO HOOGMNOCH B SHAYHTENL-
HO# cTemeRE Grarofiaps M30GpETeHHI0 COBEPIIGHHHIX METO/OB
HCCIe{OBAHHASN.

Yuemne XX Bexa, YTOGH JOTAHYTHCH [0 IUIOKOB ApeBa
NO3HAHHA, MOMKHH WMETh MOIIHBIA APCEeHAJ) MAIIHH, NpPH-
Gopop, anmapaTos, oGecneuEBalMuX HeoGXOgAMEE METOXH-
gecKHEe ycropus, UenoBeR KOHCTPYHpYeT KOCMHIecKAe KopaG-
aa ® cmaxpodasorporn. On nobmica mpefiensHOR TOTHOCTH
B H3MEPEHHY HENOCTH/KEMO MAJIHX OTPESKOB IPOCTPAHCTBA
B BpemenH. Maofpea SJIeHTPOHHEI® MHKPOCKONE, AAIOI(AE
yBeXM4eHHEE, KOTOpOe MIOBBONMIO OH HACCARHpPY peficoBOrO
camonera Mocksa—Bnagusocror Ges Tpyga 9YATATL pasio-



MeHHYI0 Ha semide raszery. Cosafan MaTepHanH, H3 KOTOPHX
MO/KHO HSTOTOBAATL HCKYCCTBEHHHE CYCTABH, KPOBEHOCHHS®
COCY/H, HOYKH, Jerkme, cepane. O Haygunca B aaGoparop-
HHX YCHOBHAX BHPAINABATH JKHBYI TKAHb BHICOKOPA3BHTHIX
OpraEA3MOB.

XoTa BHpycomoras OTHOYKOBAJach OT MEKpOGHOIOTHH,
Jld A3yIeHAS BHPYCOB HPHILIOCH CO3AATh HOBHE OPHIHHAJL-
Hue MeToqsl. Temeph-To MH 3HaeM, 9YTO BHDYCH HeJb3s BH-
HeTh B OGHYHHE MHKDOCKONL — OHH OY€Hb MAJNH; BAPYCH
He pacTyT Ha HCKYCCTBeHHHIX HATATENbHEX Cpefax — OHH
gepecTyp pas6opumem B mame. O6GeaEHiE MAcHO#E GynbomH,
KOTOpH ycTpaumBaer GonbmumucTBO Gakrepmil, ana BEpycoB
He rogurcA. M Hy:REH ;KHBEHe KIOTKH, H He Ji00He, a CTpo-
TO ompefieleHENe. BHagale, y CAMEIX HCTOKOB BHPYCOJIOTHH,
Bce 3TO eme He GRLIO A3BECTHO, W, ECTECTBEHEO, M H3yde-
HAEA BHEPYCOB GHUIE HCHONb3OBAHLI OCHOBHHE HEH MAKPO-
6momormn. Ho BcKope of6mapysmioch, 9T0 GONBIIMHECTBO Me-
TOJOB, MONXOAAMEX JUIg A3ydeHAA GaxTepuii, B BAPYCONOTHH
HenpEMeHEMH. B menoM 510 6HI0 miIoOXo, BO «HET Xyna Ges
mo6pa». Orasamoch, ITO PAJ HCHOIbL3YeMHX B OTHOIIEHHH
MEKPOGOB MaBEMIYJNAMMH N03BOAAET OTAENMTH BEDYCH OT MHK-
po6os. IogcaEM 910 mpocTHM mpEMepoM. IIpexmomosxmM, BE
CTONKHYJIHCh ¢ ABHO MHPEeKNHOHHEIM 3a60N¢BaHHOEM, TAKHM,
KaK TpHION, KOpb, jKelTad IAXOpajka, Gelmencrso, H BaM HH-
KaK He yJaeTcA YBHAETh IOJ MAKPOCKOLOM HJIE BHIPaCTHTh
Ha HCKYCCTBeHELIX IHTATeNbLELIX cpefax Bosbymutean., To-
TRa BH BOpaBe AyMaTh, 9TO 3Ty GojesHr Bm3Ban BHpyc. 3TO
paccy:KJieEHe MeTO/IOM HCKINYEeHHA HJIH JOKA3aTENbCTBO OT
mporesHOTO. Ho ecTh M cTapoe mpaMoe JOKA3aTeNLCTBO.

Yuemnk Jlym Ilacrepa IllamGepnam B 1884 romy npmay-
Max PuIbTp B3 rIMEN MIA sagep:kKE Oaxrepmi. Ilo mapgy
$EALTP HANOMHHEAN CBeTYy, H IOITOMY OH NONYYHJ HA3BAHHO
«cBeua IllaMGepaama», CymecTByer MHOTO cHmocoGoB cTepH-
Jmsanue MarepEana. Ux mexs — y6uTs GakrepEm. [Ias srero
TORATCA NpPOKAJHBAHHe, KHNAYeBMe HIH 06paGoTka mapoM
HOJ AABIGBHEM B CHENHANLHEIX FepMeTHIECKH 3aKPHBAEMEIX
KoTnax (aBToknaBax). Tak mo cmx mop o6paGarmBaercs ome-
pANHOBHHI H mepeBsAscYHHI MaTepmaia. Ho Bce arm Meropu
He TOAATCH JNIf CTEePAIN3ANHA GHONOTEIECKAX KEIKOCTEH, CO-
mep:kamux Geaxw m BaTaMunn. A cBedn IIlamGepnama mpo-
OYCKAXT KAAKOCTH, HO 3a/iepRABAIOT GaKTepHHE. SHAUAT KA~
KOCTb, Ipomemmas 9epes (PHEALTP, CTAHOBATCH CTEPHABHOM?
Ja, ecim oHA He cofepxuT BEpPYcH. B aToM cyTh OTKpMTHEA
NsamoBckoro. CxasmBaercsa pasa@ude B pasMepax. Bapycu

o1



Mensue Gaxrepmit mpuGnmsurenvEo B 100 pas. Hamkro ms
PasyMHEIX Jiofielf He CTaAHET IHTATHCA OPOTONKHYTh B HIOMB-
HO® YIIKO ameJbCHH HJIH Nax<e TOPOIIMHY, a HATKA OPOXOAT
gepe3 Hee cBoGommo. IIpEMepHO Ta ’Ke CHTyamms CKIajbl-
BAeTCA H B ciiydae ¢ PHIBTPOBAHHEM Yepes CBOUH.

Texumueckmit apceBa] BHpycosormm oforamancs mocTe-
IeHHO, B Ka)KA0e TeXHHIEeCKOe HOBIIOCTBO BIEKIOo 3a coboik
CKAYOK B Pa3BHTHH Hameill HAYKH.

ONeKTPOHHENE MAKPOCKONSI BHICOKOH paspemalomeif cmo-
co6HoCcTH, Aalomue BO3MOKHOCTb YBMAETh MONEKYJH 6moio-
IA9eCKAX MONEMEpPOB — HYRJIEMHOBHIX KHCJIOT H GelNKoB; yiIb-
TpanenTpapyTH, ycKopaiomae ABmKeHne gacTEn Ao 200 TH-
CAY YCKOPEeHWH CHIH TAKeCTH H NO3BOIANINHE TAKHM IyTEeM
PA3NeNHTh CMeCh YACTHL M MOJIEKYJA, HMEIOIIAX DasSHYK Be-
Jmanny, ¢opMy H IJIOTHOCTH; PAfiEOAKTHBHEE WN30TONEI, MO-
3BOJIAIHe MOMOTHATH OTAENLHEI® MOJEKYJH H HSMEPATh HX
KOJNHYeCTBO, BHpaskaomeecds MILUIAOHHHIMH JOJNfMH IDaM-
Ma,— BCe TH H MHOTHe APYTHe NPEXHASHOHHHEe (CBEPXTOU-
HE€) MeTONH H CJO/KHHE NPAGOPH NPHNLIA B BHPYCONOTHIO
H [ajd eif HOBHE TONYOK JyUid pasBATHA. B Teuenme ABYX ge-
CATKOB JIeT MH ysHaNAH GoJbIle 0 OPHPOAe BEPYCOB, HeMKeJIH
sa mpeasigymue 60 Jer co BpeMeHRm OTKPHTHA NEPBOTO BH-
pyca.

Ho m BEpycooras He octalach B OATY...

VY4eHHM COBMOCTHHIME YCHAIHAMH YAAJNOCh H3MEDPHTh H
B3BeCHATH BHDYCH, OLHpPeJeIATh BX XHMHYecKEil cCOCTaB, 3aK0-
HOMEDHOCTE DA3MHOKEHHA, M6CTO B HPHpOAe, PONE B BO3-
HEKHOBeHHH Gomesmei, a Tarme paspaborate 3PpdeKTHBHHe
MeToxH Goph6H ¢ BEpycaMHE H fayke HONYIATH HOAB3Y OT He-
ROTOPHX H3 HHX.

Yr1o6m mpomenats BCIO 8Ty paGory, moTpeGoBamock OpE-
RKYMaTh METONAKY BEPYCONOTEISCKHAX HCCISROBAHMA B KOBECTH
ee N0 (PHIATPAHHOrO MACTEPCTBA. Y BHPYCOJNOTOB HpPONLIOTO
OBLIE OYeHh OrpaHMYeHHHE BOBMOKHOCTH IA IPOBeJEHHS
HceleRoBaHm: GakTepmarnEne (PmILTpH fga JaGopaTopHHe
/KABOTHHO, KOTODHM BBOJEIH IONO3PHTENbHLIN MATOPHAN, &
3aTeM IO KapTHHe 3aboneBaHAs CYMWIH, KAaKod BHEPYC ero
MOT' BH3BaTh. DOJNLEHX KABOTHHIX 3a0HBANH, MOPAYKEHHHI®
Opramn PACTHPANH, (PEABTPOBANH H BBOAEIH 3AOPOBHM KH-
BoTHHM. Ilomo6HHe MHOrofHeBHEHE, TPYAOEMKHe, JOpOrde H
Hopoli OMacHHE 9KCIePAMEHTH MOTIH AaTh JHOL OYeHb Orpa-
HAY6HHEYI0 HHQOpPMAIHIO 0 BEPYCAX.

I10BOPOTHHIM MOMEHTOM CTA/l0 MCIOJH30BAHH® KYPHHBIX
oMOpHOHOB AN PA3MHOKGHHA H BHENeHHA BHEpycoB. Hak
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HM3BEeCTHO, JUIA NOHBIGHHS M3 Alina IHIJNeEKa Tpebyerca
21 nemn. B sM6proBe ecTh Bce meobxopmMoe, ITOGH B3 3apo-
ABOIA B CTONb KOPOTKHE CPOK PASBEUICA MOJNHONEHHENI Opra-
EE3M. BoabImmBCTBO BADYCOB TaKag IHNIa BUOXHE YCTPaH-
Baer. OHH DpeKpacHO PasMHOMKAIOTCA B KYPHHHX sMGpHOHAX,
HaKAIUIABAsich HOpoli [0 SHAYHTENLHHX Koamiecrs. Hanpm-
Mep, HeKOTOpHe rpanmono/io6HNe BHPYCH [JOCTHTAIOT KOJH-
YecTBA, PABHOTO OAHOMY MHJINWApAY 9acTHAN B Ky(GmiecKoM
caHTEMeTpe. JT0 jeiicTBATeNbHO damTacTHIecKas mnudpa,
€C/IH YIeCTh, UT0 KayKAasd JACTHNA H3 HTOT0 MEJLIEADAA MO-
sKeT BWBBATh 3a00oeBanmde,

Onpsaxo KypmEHe MODHORH OKasaldWch NMOAXoAAmed mA-
meit aNeKo He /IS BCeX BAPYCOB.

Tlomckm npopommanmcs.

Yro evour Geccmeprme?

Boepsuie B koEme XIX Bera pycckmit yuesnii CxBopmos,
a 3aTeM B Havaje HAmero cToJeTHA amrTimYaEmH Happex mo-
Ka3ajl BO3MOKHOCTH NOAJIeP/KaHAA JRASHE TKaHedl BRe opra-
HE3Ma OPH YCIOBHH CBOEBpPEeMeHHON MOAATH HTHATATEIbHHX
BeIIecTB M KHCAOPO/Ia H YAaJeRds NPORYKTOB ALIXaHHEA H
ob6mena. Ileppre pesyabTaTH KasadMch CKOpee Kypbe3HBIMH,
9eM NePCOeKTHBHHIME, I GELTH BCTPeUeHH CRenTmIecKH. Kyms-
Type KIeTOK BHEe OPraHMaMa OpPeACTOAN0 NpoliTH ANEHHELL
OyTh PA3BETHA H J0paGoTOK, MOKA ee 3HAYEHHEe He BHIABH-
JIoch B IOJHOR Mepe.

ABTEGHOTHKY IIOMOTIW OTBeCTH OT KIETOYHHX KYJNBTYP
HOCTOSHHYI0 YTpo3y GaKTepHAILHOTO BAPAKEHHAS H TeM Ca-
MEIM CHOOCOGCTBOBRJIM INPEBPAIIEHHI0O KIETOYHHX KyJAbTYpP B
MeTO/l, KOTOpHI CerofHA HCHOAB3yercA B GHONOTrHM efBa JH
MeHee INMUPOKO, 9eM IeKTPOHHHE BEUHCAATEJbHEe MAIIMHE
B MaTeMaTHKe.

Bragane sTa paGora He MMelNa HMKAKOIO OTHOIIGHHAH K
papycoioran. lleaso ee 6mn0 yBEAeTh HOJN MHKDOCKONOM,
KaK MEBYT M PABMHOMKAIOTCA KIETKH, KaK OHH OCYIIecTBIid-
10T CBOH (PYHKIHH, KAK PearHpyioT HA PasHHe BOsJeHCTRHA —
¢JIOBOM, 5T0 OHLIA MONHTKA CMOMEIHDPOBATH KHSHB B mpo0mp-
Ke. 3ajava oKasajach HempocTol, m paGora mpoasdraiach
Kpa#He MeJJIEeHHO.

Bo-nepBHX, pua DoAfgep:HaEHA KHM3HN KileTKaM TpeGoma-
JACH DATATENbHHE CPeH OY€Hb CJIOKHOTO cocTasa. Onn nox-
JREH GHIHE colep:RaTh KOMOHHALHIO coJeilf, aMEHOKACIOTH,
BUTAMEHH H PAX APYTAX KOMIOHEHTOB.



Bo-BTOpHX, KIeTKE MOTJIM PACTH JHIIL B YCIOBHAX HOJ-
goit crepmapHOCTH. [[0 HOABIEHAS AHTHGHOTHKOB pEmIATH
o1y sajaqy 6muro HempocTo. UTo6H yGepeur KIETKE OT MHO-
#ecTBa Gaxrepmil, mpEXoAEAOCh (HILTPOBATE CpeRH, CTe-
PHJIH30BATH BO3AYX, KHENATHTh HHECTPYMeRTH. PaGora mpo-
BOHNACH B CHOENHAJLHKX, TEPMETHISCKH SaKPHBAIIMAXCH
Gorcax — cJIOBOM, feNaloch BCe [JIA aceNTHKH. Ecam mepe-
tpesEpoBaTH ¢J0BA IO3TA, 3TA THTAHAYECKaA pabora Hamomm-
Hama no6GHITy pagdsa — «B rpaMM fo6EYa, B rox TPYAH». Hax-
REll mar BpHepen AaBajcA TrofaME OOMCKOB, JImme dwepe3
30 ner mocne Havana MCCMeAOBAHM yueHHle HAYYHIHCH LOA-
REePIRUBATE JKUSHB B NPOGHPRe IHTENbHHIA CPOK.

Kak sto nemaerca? Tkamm mmBoro oprammsMa obiamanoT
TOHKEME B 6e30TKAgHO peryJIHpyeMHIMH CHCTeMaMHd, mojmep-
JKABAIOIEMA IOCTOSHCTBO BHYTpPeHHEH .Cpefsl, B KOTOPOil Cy-
IMecTBYT KIeTKA. JHATHTeAbHO TPyAHEe cO3NAATH mOKOGHEIe
OXHOPOAHEI® YCIOBES MCKYCCTBeHHO. BO3HWKaeT MHOMKECTBO
IpPOTHBOPeYRBHX npo6iaem. Hanpumep, uTo6H mETaHEe Kite-
TOK GHLUIO DaBHOMEDHEIM, HX HAJ0 Pas/e/dTh, PacOpeflelnTh
OTHAGNFHHMHE eIHHANAME, HMEOIIAMHE OfMHAKOBHI JOCTYO K
OHTATeNLHOM cpefe, B TO 7€ BpeMA KIeTKE HeoGxomaMo
06beIMAATD, TAK KAK XOPONIO H3BeCTHO, ITO HaHGodee SKH3-
Hecnoco6HOe co06mecTBO — 3T0 MONYAANHAA KJIETOK.

He GyneM yToMaaTh 9ETATENA MIAHHHM OINACAHMEM KpO-
OOTIMBOTO TPYAA, B pea3yAbTaTe KOTOPOro OHNE HaieHH
CIIORHKE® COCTARH HATATENBHHX Cpef, mpefelll TeMIepaTy-
PHl, KOHIEHTPALMA COJTell W BOXOPORELIX HOHOB H Ip., B KO-
TOPHX TOXBKO H MOTYT CYIIECTBOBATH KYJLTHBEPYeMble KierT-
KH. EcTh pasmoBEmHOCTL KOKTeitnelt, HaswIBaeMHX «Goyiucs.
T'oBopaT, 9ro 91H KOKTeHim cmepBa Hajo HAarpeTh, 1To0H mO-
TOM OXJIAJHTH; BaKDPEOHTh, YTOOH pasGaBATH; IONCIACTHTD,
9rofs1 mpEMemaTh ropeus. HeuTo moXoKee HPOHCXOMHT H
IpH KyJXbTHBAPOBAHAH KIETOK.

HcrourmkaMa KAeTOK CIyKaT MABHE TKAHA, KOTOpHIe
PACIIeINIAIOT Ha OTHeAbHEIe KIeTKH, ofpabareBas ¢epmen-
raMi. HireTkn nepeMemmBaiT B OHTATENLHOR Cpefie H moMe-
ITAT B IMIOCKAE CTEPHIbHEIe, FePMOTHIECKH B3aKDHTHE CO-
CYAE — TAK HASHBAeMbIe «MATDPACH», HA XHO KOTODHX OHW
nocrenesHO ocefalT. OceBmme KJIETKE PACcHIACTHBAITCH IO
CTeKNy, 00'beEHAIOTCA APYT ¢ APYIOM, HAYHHAT JENATHCA
E BCcKope 0o6pasyioT Ha HOBEPXHOCTH CTeKNA CILIONIHOR CJIOK
REBOll TRAHE TOAMHAHOK B OfHy Kiaerxky. Horma Kierkm moa-
HOCTHIO IOKPOIT BCe HO COCYAa, HX CHEMAKT CO CTEKIa, Ie-
PeHOCAT B JBAa HOBHX CTEPHALHHX ¢MaTpaca», RoGaBiAOT
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cBe)Keil NHTATeNnHOM CpefE, W BCce HAYHHAGTCA CHATAJA.
9ToT Hpomecc HASHBAaeTCA NACCHPOBAHHEM, IIepPEBHBAHAEM
KJIETOK.

Hagr poaro MoxHO HOBTOpATH 9Ty omepanmi? Bceerma mm
DacCHPOBaHMe KIETOK HPOHCXONAT TAK HPOocTO M Ge3 ocnosm-
Hemm#i? Ha 3TH BOIPOCH MH OTBEeTHM HECKOJNLKO MO3Ke,

TepesnBacMpie KnerEH ® paE. CpefHAA WPONONKATEND-
HOCTD JKASHE JeJi0BeKa B pafie crpad 70 mer. Cryuaercs, wTo
OH KEBET ® Jiodnme. A BOT KIETKH, PasMHOKAIOMIAECH B HMC-
KYCCTBeHHHX YCJOBHAX, OCTAIOTCA ’RHSHECIOCOGHLIMA B TeTe-
HA® CKOJb YTOAHO HOJTOro BpeMenw, He ropopdar au 370 O
TOM, 9T0 B JaGOpaTOPHH A KMSHH KIETOK CO3NAHH YCIO-
BHEA Gonee onTHMAJBHKE, YeM B KEBOM OpraEmsMe? JTOT Ha
mepBHii BSMIAR abCTpPakTHEIE BONPOC HATANKABAET HAC HA
paccMOTpPeHHe BeChbMa CBOeOOpasSHHX CTOPOH B IOBECHHH
KYJbTHBHEPYEMHIX RIETOK.

Oxaszanocs, 1ro mocie 12—413 maccaskeit Kierkn, moxyden-
HHe H3 JREBOM TKAEH, PeSKO CHHKAIOT KESHeCHOCOGHOCTD,
GonpITAHCTBO BX rHGHET.

Ilpm mccnemoBaHME 3I0KAaYeCTBEHELHX OmyXodell (mpmam\
BO3HHKHOBEHHS, CBOMCTB, METO/IOB JIeIeHHA) KYJIbTYPH Kie-
TOK — KAK HOPMAJbHHX, TAK H NEepPepORUBIINXCA — IpHAME-
HAWTCA O9eHb pasHocTOpoHHe. TpyaHO mpencTaBETH Goiree
yno6HyI0o Mofiesnb fiA H3ydeHHsa ocoGemHocredi o6Mema omy-
XONEeBHX KJIeTOK, HCCIEXOBAHAA MEXAHASMOB KAHIEPOreH-
HOTO JeHCTBAA BADPYCOB, PANHALNAH, HOKOTODHX XHMWYECKHEX
BeIIecTB, HCIKITAHAA MPOTABOPAKOBHIX IPEAPATOB.

Kopma pas mmpycoB. Ilockoabky mis BHDYCOB HYKHB
JREBHe KIETKH, & HX yAaeTcA mOJyIaTh B HpoGEpKe, BOSHHEK-
Jla eCTeCTBeHHAS MELICAh 3apasUTh STH KIETKH BHpycoM. Bm-
PYCH COTIIaCHINCH HA TaKyl mmmy. Jto Gmuta moGepa, HO HO-
poroil meHO#l, ¥ B CYI[HOCTH IepBOEe BpeMS OHA He HMENA
mpeEMymecTB nepeR paboroit ¢ xypmaHME 5MGpmomamu. Ha-
7o 6mno msobpecTE uro-ro Apyroe. M sro 6o chenano B
Havajse 50-x rofioB Hamero BeKa.

Kixerks HayImauch KyJALTHBHPOBATh, KAk MHKpOOH — B
ao6oM KoImdecTBe W ¢ TAPAHTAPOBAHHEIM ycmexoM. Merox
HasBaa® KyabTypoii TKamd. Ceiflgac OH HacTONBKO o6mempH-
HAT, 9T0 TPYAHO HOBEPHTH B CTOAL JONTHH H €JIOKHHIMA IYTh.

ITon MWRpocKOomOM XOpOImN0 BHAHH OTHEIbHEE KIETRH
(puc. 8 Ha BRIaAKe), cofepralle XaPAKTEPHEE KOMIIOHEH-
TH (ADPHIOKH, sAApa, DMETOWIasMy, o0omouxm). Ecam taxme
RJIEeTKE 3apasATh BEPYCOM, TO B 3aBHCHMOCTH OT TOrO, Kaxoff
BHPYC B3AT, 1epe3 OHmpefeleHHOe BpeMaA MORHO HabaopaTtsh
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gne rafenb KIeTOK, WiId CIAAHAE KJIETOK ¢ ofpasoBaHHeM
ETAHTCKON MHOTrOSfepHON CTPYKTYpH. B HeroTOopmX cay-
gaax mabamofaercs 8IOKAYECTBEHHOe LIEPEPOKAeHAE KIETOK,
0 YeM MH y/Ke YUOMHAHAJA R NOAPOGHO HOrOBOPHM B cHenH-
anbLHOI raase.

CoBepmeHHO ©CTECTBEHHO, 9TO METORA KYyJAbTYp KIETOR
IpOH3Be] PeBONIOHEK B BHpycoiormd. OH IOBBONMA ITPOBO-
RETh 9SKCOePHMeHTH HA YPOBHe KIETOK, Rl BO3MOYKHOCTD
HemocpeacTBeEHO HaGmwpaaTs paspymuTtenbmoe AeficTBae BH-
pycoB. MeTol I03BONHEI OTKPHTL HOBHE, AOCele HEMBBECTHEI®
BHDYCH H, 9TO, HaBePHO®, CAMOe Baj;KHO®, C IOMOIBI KYyJb-
TYP KJEeTOR CTalo BOSMOKHLIM HAYATH H3ydeHHe IJaBHel-
meif npo6aeMn BUPYcONOruE — mpo6iIeMs B3aHMOOTHOIIEHMIX
BApPYCA H RJIETKH.

3nech yMeCTHO CHOBa HANIOMHATDH, 9TO BAPYCH HEBHRHME,
O6 nx cymecTBOBAaHHH MOKHO CYAHTH JHIIb L0 TEM CJIERaM,
KoTophle OHE ocTaBusiorT. CTporo rosops, OCHOBHOM CJef,
WIH, OpaBHAbHee, Pe3YAbTAT MAEATONALHOCTH BHDPYCOB — DTO
GonesHA, KOTOpHe OHH BHSHBAKT. Bo MEormx cryvasx Go-
Jle3HH NPHBOAAT K ruGen® 83apaskeHHOTO OpPraHH3MA. JTOT
mpomecc Jerie Bcero HaGMIOAATh B KyJAbType KIGTOK. 3apa-
MOHHH® H NOTHOMEe KIEeTKH OTAHYAITCH HOJf] MAKPOCKOIOM
oT HOpMansHKX. CoGCTBEHHO, HAa 3TOM H OCHOBAHO ONpefele-
HEe KOJIMYeCTBA BEPYCOB.

Boaorrepn. B 1949 rogy, sa rop no momBieHma pabor
AMOPHKAHCKOr0 BHpPYCOXOTa bnnepca, HO/IO/KMBIIAX HAYAJI0
nepeBOpOTy B BApycONOrEH, Grno masecTHO Beero 80 cmenm-
JuIecKE JenoBedecKEX BEDYCOB, celraac mx Gonee 500.

BrpeneEEe HOBHX BHDPYCOB — TOIBKO HAYANBHE STl
Gopr6nl weloBeKa ¢ BHPyCHHME WE(exmaaMu. Topaspo 66an-
IIHe HOCNAeACTBAR HMeN0 HPHMeHeHHe KYALTYP KIeTOK &AA
HONy4eHAs NPOTHBOBEPYCHKX BAKNWH. Boabm®ECTBO BAKUEH
IOPOTHB BAPYCHLIX 3aGoxeBaBHil B HAIIE NHHE IOPOHSBOAAT, HC-
OonL3yA KYNbTHBHDyeMHe BHe OPraHM3MAa KJeTKH. Jmomes
6opr6H ¢ MOMMOMHENAHMTOM, 0 KOTOPOX MH Y:Re paccKashBa-
IE, pa3paGoTKa TKAHEBON NPOTHBOLONHOMHAENHTHOR BAKIHHE!
OKA3aJACh A BADPYCONOroB Hacrommel mKomofi paborm ¢
KyJALTYypoii THaBH.

Hayuaa BosGynmTenelf 3apasHOr0 HACMOPKAa, ABTIAYAHO
OOCTABHIH MHOMECTBO OHHTOB HA ROGPOBONBIAX H3 YHCIA
BoeBHOCHY:;Ramux. OfHEaKO TPYAHO HANTH KeJANIEX HCOH-
vaTh Ha cefe fleiicTBHe BHPYCOB KeJTON JAXODAaAKH, GemeH-
C€TBa, KiemeBoro sunedanmTa. A Kaxk pas JacTO0 BOSHAKAET
Heo6XOMUMOCTh HIPOBOAATL HCCAEOBAHHA HMEHHO HA TeJIo-



























BEYEeCKHEX KNMeTKaxXx. KyJALTYpPH delioBeUeCKHX KJIETOK B TAKAX
clTydafx He3aMeHEMH, MHpHajs HCKYCCTBeHHO BHpaIIABae-
MHEX KHBHX KJIOTOK IOMOTaIdT BHPYCOJIOraM BHOBL H BHOBB
OpOHAKATh B TaMHHI MHD CMepTeNLHO ONAaCHHX HEBHIHEMOK.

Kaeroushie niamramas B 3asoan. Mxrtmomory mam Gora-
HHEKY [0CTATOYHO OHBAeT HECKOABKAX DPefKHX 3K3eMILIAPOB
pHO HAE pacTeHH# AAA TOTO, YTOGH COCTABATH CPABHATENDb-
HO NIOJHOe IpefcTaBleEHme 06 BX cTpoeHmH, ofpase >KH3HH,
¢usnonormm. CobceM IO-APYTOMY CTOHT BOHIPOC, ©CJH BH 3a-
HEMaeTeCh HaydeHHeM BApycos. Cnemmdmueckas ocoben-
HOCTb BHDPYCOJIOTHH 3aKNIUaeTcd B HeoGXOJEMOCTH MOCTOAH-
HO pafoTaTh ¢ MaccaM¥ BHPYCHHIX Y&CTHN, ¢ BEPYCHEIMH II0-
oyasquamu. Ilomygenne ob6beKra HCcAef0OBaHHA — 5TO AA
BAPYCOJIOra CJIOKHAMA, & WHOTNa IPOCTO HepaspemmMas 3aa9a;

Mexmy Tem ee pemeHHe 0CO6eHHO AKTyalbHO B HAINA
AHE, Korfa Tpelylorcs Bce HOBHE H HOBHE BAaKINWHH, KOIAa
KOpeHHHIM 00pa3oM H3MEHWICH YPOBEHb BHDYCOJNOTHIECKAX
ucciaenosanmii. IlpmMeneEme coBpeMeHENX (HSHIECKEX H
XAMAYECKAX METON[0B MOJEKYAADHOU 6HoiorMm 3acTaBider
HCKATh OYTH HONYYEHHASA MACCOBHIX KOJHIECTB OYeHb YACTOTO
BEpycHoro Marepmana. OpgmE KyGmdeckHd MMLIAMETD — HE
CHHIIKOM MHOro AiA HoApo6HOro GHOXMMHIECKOTo HCCHeo-
BaHAA, HO HECHOMHHI HOJCIeT NOKasHBaeT: YTOOH mOTy-
9HTHh TAKO@ KONHAIECTBO BHpyca, Heo0XonuMo He MeHBLIIe
10 MANIEADAOB BEICOKONPOXYKTHBHKIX KJIETOK.

Jlerae, ecim Heo6xXomEMO EMeTh GONBIIYI0 MAcCy BEPYCOB
pacTeHMii,— TOrAa KKK JHCT BOCOPHEMIABOTO H COOTBET-
cTByOmAM 06pasoM 3apa’KeHHOTO DACTEHHA NDEBPATATCH B
¢$abpaKy, NpOHIBOAANIYI0 BEPyCHEHIe JacTHOH. B Komme Kom-
NOB, /IS NPOH3BOACTBA BHPYCOB MOKHO HMeTh HeJAyW INaH-
ranuo. MHEOro ciokHee, eclIA HAKO PAsMHOMKHTL BHEPYCH KH-
BOTHBIX H 96JI0BEKA.

IIpo6neMa mpoHM3BOACTBA BEpYCA NPEBpAIlaeTCA B HpO-
6neMy npomseopcTBa KieToK. B HacTosmee BpeMsa yueHEie
yMe0T yCHemEO H B GoaplmEXx MacmTabax KyIsTHBADOBATH
KIeTKA pasAMYHHX /REBOTHHX H YeJ0BeKa. BuparmsamoTcs
HACTOAMHAE HeGONLIIME (HOlNfA» JRHBHX KIETOK, 38KIIYEH-
HBe B CTEPHIbHEE COCYRH ¢ MATATENbHONR cpenoi H pamomme
«yposkait» pupycoB. Takau o6pasoM NoayIanT GOALMIMHCTBO
BHPYCHHIX BAKI[HH.

Ho ana nonyueEHA JRUBHX KAETOK B IPOMHILIEHHHX
MacmTafax KyAbTYpH HA HOBEPXHOCTH CTEKIA OKABAJNHCH
HeOCTATOYHO MPOH3BONHTENHHEIMH. YUYCHHE HCKANA HOBHE
OyTH, HOBHE CHOCOGH KyAbTHBHDOBAHHA KIETOK.
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IlpwanEn pememmsa 3amaum G6BLT MOACKAsaH IpEpomod.
Ecam B GpoIIEY0 IOZOCTH MEIOA BBECTH OCOGHE B8iOKaTe-
CTBEHHHE PaKOBHE KIETKH — KIeTKH ACHHTHOH KapOUHOMH,
TO y)Xe Uepes HECKONbKO AHOH Beg GPOMMEAA NOJOCTH M-
BoTHOro Gyner samomBeHa rycToif BsBechio Gesynmep:kmo pas-
MEBOKAIOIMEXCA KieToR. OKasaloch, 9TO HEKOTOpPHE APYTHE
RJIETKH MOTYT PacTH BO B3BECH W BHe OPTaHH3MA, B HCKYC-
CTBEeHHHX YCHOBHAX. BoT OH myTh — B3Bech Heymep:KEMO
JeIAIEXCA KIeTOK. 37leCh B COBe ¢HOY/GP/KEMO» H peIe-
Hue OpobieMH, H... ONACHOCTH, HO 06 3TOM mO3Ke.

Tloxa mpemcToANo CMORENEPOBATH ¢MHIIKY®, HOCTPOHTS,
HMCIHTATh B 3aOYCTHTH B IPOW3BOACTBO. TOMLEO BOT 00BeMH
ee HaRo GHUIO CHeNaTh OTHMIL He MHIIEAKE — JHTPH H Ae-
CATKH IATPOB.

PeaxTopH, poneHHEE COBMECTEWM TpPYAOM Gmoiaoros =
KOHCTPYKTOPOB, BOHCTHHY BOCIpPOH3BONAT MHOTHe (yHKIHE
'KHBOTO OpraHE3Ma. B EHEX paGoTamwT: HCKyCCTBOHHHSe Cepana,
NeperouAIONHEe PACTBOPH, NepeMOIIABAIIIHEE KIETOIHYIO FKH-
BYI0 B3BECh; HCKYCCTBEeHHHEE JIeTKHE, TO €CTh CHCTEMH], KOTO-
pHe o0ecmeuHmBAaOT PerylHpyeMyi0 IOAaYy ra3oBOil CMecH;
TMATATEABHHEO CHCTOMH, TOPMOPETyINHPYIONMe CHCTEMH, 8BTO-
MATHIOCKH® SIOKTPOHHEI® CHCTOMH — MO H HEPBH ycTa-
HOBOK,— CJIOKHHN KOMIUIEKC, OPHSBAHHKG CO3HATL W [IH-
TeJbHO, HENENAME M MeCAIAMH, COXPAHATh YHEKANbLHHE YC-
JIOBHAl, B KOTOPHX TOJLKO H BOSMOMKHO 9T0 OyiicTBO MEBOR
Tkae. He Gysner mpeyBexmuenmeM cKasaTh, YTO HONAEpRa-
HAe TAKHX YCIOBHI He MeHee CIOKHO, YeM OanaEcmpopamme
Ha OCTpHE HOMXKA.

CosnaEde PeaKTOpPOB A KYALTHBUDOBAHHA KIETOK BO
BSBEIIGHHOM COCTOSEMH a0 B PYKE GHONOroB MELTHADAH
KJIeTOK, PasMHO)KeHEHX BHe OPraHEmsMa, TO eCTh BIUIOTHYIO
IOfIBEJIO K MACCOBOMY IPOM3BOACTBY BHDPYCHHX IpPeNAapATOB.

Y Knerok ectp saefimmit Bpar — 0cofHe MEKpPOOpPraHE3-
MH, O KOTODHX MH Yy/Ke YNOMHHANH,— MAKOIUIASMH. 3a-
IPASHAA KYALTYPY RIETOK, MEROILIASMH CHEIMKAIT ¢ypPOXRail»
BHPYCOB, 9acTO HPOCTO YOHBAWT KIETKA H, YTO 0CoGemmO
HE)KEJIATENbHO, MOryT IONAAaTh B BAKIWHAKE NpEeNapaTH.

HaTepecHo, 9T0 MO PAAY CBOMCTB MAROLIASMH HANOMH-
HAOT BHPYCH. XapaKTePHHIM B 9TOM OTHOIICHAN CIYMHT
npEMep E3yYeHHA BO3GYNHTENA ATHIHYHOrO BOCIANCHEA NeTr-
Kux. Jlo mociegEEx ;er Bo30yMHTeNAMH IHeBMOHHW CYHTAa-
NMHCh HCRIOYATENHEO PAsiTHIHEe BAAH Gaxrepmit. Besycmem-
HBEe HNONKTKHA BH/CIATH, NPH ATANHIHOM BOCHAJNCHHH JIOKHX
MHEKpoGoB-BO30ysaTeNefl HpPEBENH JAajKe K HOABIEHRIO cCile-



MEATHLHOTO Ha3BaHAA — abakrepmansHoft mEeBMonmm. Ilopmy-
MWBAJIA W O BHEPYCHOH srmomormm 3alonesamma. W Tombko
CPABHHETEJIBHO HeJABHO CTAN0 ACHO, 9TO BHHOBHEK 3aloxeBa-
HAA — MAKONIA3Ma, HEIHe NTUPOKO M3BECTHHIM, 0co6erHO Ccpe-
I deTcKAX Bpadeii, arentT Hrona.

Baknuwen, BBOgEMHe JOAAM, rapaHTHPOBAHH OT JNROHX
sarpAsHeHHi, B YACTHOCTH U OT 3arpASHEHAI MAKOILIA3MAMH,
Ho pmofuThes 3TOr0 yRANOCH MOCJE TINATENLHOrO A KPOHOTITH-
BOTO H3YYeHMA MEKOILIa3M, HX GHONOTAE H MeToNoB GophOH
¢ HuMA, KpoMe TOro, HaJ0 y4ecTh 4TO MEKOMIA3MH BH3HBA-
0T 3a60NeBAHHA He TONBRO YEJOBEKA, HO H CeAbCKOXO3Ai-
CTBEHHLIX XHBOTHHX H NTHN. VIaroToBneHme BaKOHH, KOTOPHE
HCHOXB3YIOTCA B CONBCKOM XO03AHCTBe, ocO0eHHO HyMmRAaeTcA
B cnocofax 0cBoGOKAeHAEA KISTOK OT MAKONNA3M.

Mu saTpoEyNE IHmML MaXyH UACTH BO3MOKHHX INyTel
OpAMEHeHHS KRIETOK H TKaHe#. B muTONMOrME H reHeTHKe,
B OHKOJOTHR B (HOXAMHHA, B BAPYCOJOrmM W GOTAHAKE METOX
KYXbTYP KJACTOR SaJOKEN OCHOBY AAA HOBOH HPOrpaMME Ha-
yIHHX paspaboTox, HemoCpeACTBOHHO KacaINXCA BOHPOCa
CYIIHOCTH KHSHH. Paccy’kmasg O BHPAIMHBAHEE KICTOK M
TRaHeif, MK He rOBOpEM O BHpammBaHmm opranoB. Ho Mu n
He rosopmM, I¥0 3Toro He Gymer muworga. IlomoGHEle yTBEp-
JKIeHER ceffeac OMACHH: He HCKIIIEHA BO3MOKHOCTH OKa-
3aThCA JUKempopokoM. JlaHHEIe HEROTOPHX SKCHEPHMEHTOB
IIO3BOJIAIOT YCTAHOBHTh B TAK HA3HIBAGMBIX OPraHHKX KYJb-
Typax AEdPepeHNAPOBKY KIETOK BHYTPH OTAEIBHHIX KycOd-
xoB TKaEH. J{rddepernuposky, 6.|maxym K eCTeCTBeHHOA M
o0yCNOBICeHHEYI0, HECOMHOHHO, CBOHCTBAMH JKHBHX KICTOK.
Ho sro eme He m3BefaHHHI IJIOX ApeBa NOSHAHHA, K KOTO-
pOMY TOHKMIA M YAWBHUTENHHEI METOJ HCKYCCTBEHHOIO KYJIb-
THBEDOBAHAA MBHIX KIETOK TONLKO HaMedaeT TPYQHHI n
ROJNTAH# OYTH.

COBEPIHEHCTBOBAHHWE OPYIKHA

Yynoca HayHM €OBPeMSHHOM AANOKO HPeBOC-
XORAT wyReca ApenHedl mmgonormm.
Pasvg Ixepcon

Kax ysnpeam mesmpmmoe. [IpnGamamrensno depe3 50 mer
[OCIe TOr0 KAK BADYCH Y7Ke GLUIE OTKPHITH M B CYIeCTBO-
BaHHH NX HHKTO He COMHEBAJICHA, YY6HHM YAAJIOCH BIOEepBHe
HX YBHAETb. 3M16Cb YM6CTHO BCHOMHHTD, ITO B CIydae ¢ Gim-
MaifilIAMH COCEflAMH BHPYCOB 0 MHUKDOMHPY — GaKTepRAME
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pce 6mao HaoGopor. Cravana JleBeHryr yBmaen HX ® ommcad,
a AL ropasfo Do3:e HAYAJNOCh HX ILIAHOMEpHOe HSyIeHHe.
Kax 910 GHNO?

300 mer Hasax roANaEACKMNE IpOmaBen CyKHa AHTOHH
JleBeHTYK chenan yAHBATENbHOE OTKpPHTHe, ofeccMepTHBIIee
ero WMa. JTOT YNpAMHE Yel0BEeK HMeX OfHO, Kak Temeph
rosopaT, x066u. Ha mocyre o ymopmo ¥ HacTOHIHBO INLIH-
dopan crexna, OB MeYTaX HSTOTOBHTH YBEIHYATEILEOE CTEK-
o TaKoli CHIE, B KOTOpoe MOKHO 6Hil0 GH pasragfers caMue
KpoImeYHHe YacTAUN, Ero TpyR yBemuaica GIBCTaTeabBRM
ycIexoM — OB OTKPHJA HeBeOMHI [ocele MHDP MEKpOGOB.
ITepBuit mar wenoBera B MEKpoKocMoc 6min cpmemanm. Ilepen
HOpasKeHHHM B3TJIAKOM HEPBOOTKPHIBATENS B HpPOCTOR Kallie
BOAW BOSHHKX YNXHBHTEeNBLEHM H NOAHHNA XHSHH CKasOYHRIA

«C BenmualimmM HASyMIeHHeM,— WHCAX JleBeRryK,— A
YBHRENI B Kalllle BEJIMKOe MHOAKECTBO MeIbYai{ITAX 3BepIomIeK,
OKHBJICHHO JBUTAIOIAXCA BO BCEX HANDABICHHAX, KaK NIIyKa
B Bofe. CaMoe MeaKoe M3 9THX KpONIEYEHX JKHBOTHHX B
THCATY pas MeHbIme Ia3a B3pociol BmHY.

A pupycu? OBE TaKk MaJhl, 9TO HX y’Ke HeJbSSl CPAaBHH-
BaTh ¢ UeM-ERGyas BAAUMLIM. BEpycn maMepsmioTca Clem:-
anxpHOM MEPKROH, KOTOpas HAaSHBAeTCH MHEIIAMHKDPOMETDPOM.
MuaaeMBKpOMeTp — 3TO OfHA THICAYHAA MHEKpPOMeTpa, a
MHEKPOMETD — OffHA THCAYHAA MHLIAMeTpa. MBELIAMAKpO-
MeTp HACTOJBKO sKe MEHbIIe MHJUIMMETPa, HACTONBKO MELIH~
Merp Menbime kmaoMerpal Ilpegmonaraercs, 9ro ¢ mosBienH-~
eM Golee CIOKHHIX OPraHA3MOB BHDYCH HpECHOcaGimBaxmch
K POCTy ¥ DIapasHTHPOBAHHMI0 B HEX. TaK BO3HHKIH BHDYCH,
mopayKaloll¥e PACTeHAA, 6aKTepHW, HACEKOMBIX, NTHN, MIEKO-~
OHTANOIMAX, 7eX0BeKa. HoxmaecTso BEpycoB Bo MHOrO pas mpe-
BOCXOJHT THCAO BCEX PACTOHHA W KABOTHHIX, BMECTE B3fTHIX.
CymecTByer, HaBepHOe, pAMasA 3aBHCHMOCTb MeMAy pasMe-
paMH OPraEMSMAa M KONHIeCTBOM ero ocofeil, HacCeJAMOIIHX
pamry mwrapery. VIsBecTHO, 9T0 YHCIO JNIOReHd B HacToAmee
BpeMs cocraBiger mpmbmmsmrenbEo 4 mapn. Takoe xoxm-
gecrBo BHpycoB Ges Tpyma mnomemaercd B 10 kammax
ONTATeNLHOR Cpefl W NONYYHTH ero B xabGoparopmm He co-
crapnger TpyAa. Ha Komenm Eroxkm cBoGofiHO pasMemiaercsa
CTONbKO ’Ké BHPYCHHX YACTHI, CHOILKO GoleNbIEKOB Ha
OTPOMHOM CTaJHOHe BO BpeMfA BCTPed MONyIAPHHX Pyr6onn-
HEIX KOMAHM,

Kak MH OTMeTAIHE BHIIE, JOJT0€ BpEMA O CYIIeCTBOBAHHE
BHDYCOB CYAMJIH TONBKO IO TeM H3MeHCEHAM WIH clefaM
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paspylieHHs, KOTOpPHe OHH OCTABIMIH. YUeHHe HEORHOKDAT<
HO IHTATHCH YBHAETh KPOIIeYHHX yO6mily mos MAKPOCKOIOM,
B0 yBenmieHAe B 1500 pas, KoTopoe MOKHO HONYyYHTh ¢ HO-
MOMBI0 OOWYHOTO ONTHIECKOTO MHKPOCKONIA, GEUI0O ABHO He-
ROCTATOYHEM,. YBHACTH BAPYCH OKA3AJI0CH BO3MOKHBIM TONb-
KO ¢ HOABIeHAEM CIEeNUAJILHOTO JMEKTPOHHOTO MHKPOCKONA,
KOTODEIY IOSBONAI HpeomoNeTh Gaphep BAAMMocTH. BHauane
YAAN0Ch ONpefelHATh TOYHHE PASMEDPH BHPYCOB H MX ¢BHeI-
mEll BARY, a 3aTeM H HSYIHTH OTHAENLHHE NETAJH HX CTpoe-
AL,

HaTepecHo, 9TO DOATOTOBATENREAR paboTa K 9lIeKTPOHHOK
MHKPOCKOIIME 3aHHMAaer ropasfgo GodnITe BpeMeHH, YeM caMa
MEKpockomas. CHavasa HY/KHO OOXYIHTh YHCTHIH KOHIEHT-
pPEpOBaHHEIE mpemapaT BHEpyca. (s 3TOro BHPYCH ¢OTMLIBa-
10T B CeMH BOAAaX®» ¢ MOMOmEBI0 MOIMHHX CynepmeETpadyT
H ¢UACTAT® B KOJOHKAX C PA3NHIHHIME HOHOOOMEHHHKaMH.
3aTeM DOAYYeHHHH BHpPYC HAHOCAT HA TOHYAHIIYIO CETKY,
OOKPHTYI0 ILTeHKO# Koinomus mnm (popMBapa, H <OpPHOYI-
PHBAIOT? OYeHb MENKO® MOTANIMYECKOM MNLUIBIO, H TONBKO
moclie 3TOr0 NpemapaT MOKHO pacCMATpWBATH MOJ MEKPO-
CKOIIOM.

Cefivac MH MOMKeM IpPOBECTH CBOEOGPA3HEIE ¢KOHKYpC
KpacoTH» CpefiE IpeJicTaBATeledf HApCTBA BHPYCOB. ¥YBONH-
9eHHHE B JECATKHE M COTHH THICAY Pas, BEPYCH MOPaKaiOT
npocroToll B HagmecTBoM (OPM H BAKOEYEHHOCTHIO OTHENIKH.
BenEKag 3KOHOMHSA OPHPOAH CKA3ANACH B TOM, ITO B COCTABE
BHDPYCOB HeT HAYEro JHIIHEro.

Bapycnas Gyxranrepma. Kak Toapko y4eHHe mepecraind
COMHEBATBCA B CYIIECTBOBAHHM BHPYCOB, TYT /Re BCTA] BOIPOC
0 mopcYeTe BHAPYCHHX YACTHIL.

Onsaxko CYETATH CAMH BHPYCHHE YACTHOH HAYTHIHCH
ropasfgo IO3Ke, NOCJHe BHEAPEHHA B BHDYCONOTHI) METONOB
anexTporHO# MmKpockommu, IlepBre momcuerm Kacaxmch
qucT0 PYHKIMOHANLHEIX NOHATHX B YIATHBANHE He CAMH BH-
PyCHHe YAaCTHIH, & X AKTHBHOCTb.

JT0oT mepBOBAYANBHEE HOYThH OKA3AJCA TeM HE MEHEeo
ouens aPeKTUBHEIM, a IIaBHOe, BechMa NolesHHMM. Jlocra-
TOYHO CKasaTh, 9To H celfvac BApPycosoros ropaspno Goxpure
HHTEpecyer HMeHHO MOACIOT AKTHRHOCTH BHPYCOB, 4YeM TOTHOO
SHAHWE YHCIA OPHCYTCTBYHIIMX B TeX HAR HHNX npobax
$HsHIECKRX BEPYCHBIX YACTHI.

TloraTHO MO3TOMY, YTO MPARTHIECKH BCe METONH IOACYETA
BHEPYCOB — 3T0 MeTOAH OHpefeeHusA 1Ol AJIE HHOH HX AKTHB-
HoctH. THNN DpPOABGHAA AKTHBHOCTH DA3IHIHEL JTO MOMKOT

101



6HTH peaKmusg THOA ¢BCEe KA HATErO», MOKET YIHTHBATHCH
BpeMA NOABJIEHAA PEAKNAHE Ha BHECORHEe BHDYCA, HAUPHMEp
BpeMs HOABICHAA y Ja6OpATOPHOTO KMBOTHOTO CHMITOMOB
sabonesaEnss. MoXHO HOACYHTHBATL M OYArW HOpaKEHHA,
AHAYNMPOBAHHEE BAPYCOM.

Mu yKe TrOBOPEIM O TOM, 9TO KONH4YeCTBOHHOE oOmpefie-
HeHHWe BHDPYCHOM AKTHBHOCTH HA3KIBAeTCH THTPOBAHHEM BH-
pyca.

MerofioB THTPOBAHEA BHDYCOB Ha CErOANAIMEHME JeHb
cymecTByeT Mmomecrso. Omnpepensmor cmocobmocTh BHEpyea
CKIeMBATH (arrIOTHHEPOBATH) SPATPONETH (KpaCHHE Kier-
KH KRpOBH), BHIBHBATh NOpa/KeHH® KAETOYHOrO0 IJIacra B
npobEpKe, HEQANAPOBATH OPraEWSM MEINed HIH APYFEX
AABOTHHX, sapaaTh KypREHi aMGpHon r T. 1.

HauMennmiee KOAHYECTBO BHPYCA, coocobmoe BHISBATL
YIETHBAEOMYH PEAaKIH, TPHHAMAKT 38 EHPOKIAOHEYI eXA-
aany. HanpaMep, MEEAMANEHO® KONEIECTBO BEPYCE, C KOTO-
poro HaYAHAETCA pasBETHe HE(QeKIEE B KypmEoM sMGpHOHe,
BasusawT M — smbpron-EEQENUpPYIOmei N030l, & BHIHBA-
pmee nopamenme Kietoxk B npobmpke — TIIIN] — Tranesas
OETONATOTeHHAR N034, H T. I.

Nedexnuonnan efMERNA ¥ BEPYCHAA JaCTHIA — 9TO, KaK
YCTAHOBIEHO, AaJeRO He OMHO M TO Ke. B saBECAMOCTH oT
THEOAa BEpyca ofHA WA(EKNWOHHEAA EJUEUNA MOMKeT Comep-
#ATH OT HECKONBRKAX BHDYCHLIX YACTHI] N0 AECATKOB THCAY
BADPHOHOB.

IIapoKo HCHOABL3YIOT BAPYCOJIOTE METOR THTDOBARHSR BH-
PycOB IPH TOMOIM HOJCYETa OYAroB HOPasKeHHA, RIH, Kax
ero HasHBAIT, MeTop GaAmIeK mOX arapoM.

Yrobu DpoBeCTH THTPOBaEMe N0 GasmiaM, HeoGXommmo
PHAYANR NOXYYATH HA CTEKIe CTEPAIBHHX (UAKOHOB KIETOY~
HHO KyALTYPH, KaK af aToM pacckasmBanoch panee. [loxyqen-
BEHe KIeTOTHEE NOJA 3apa;kaloT HOCIeJOBATEILHELME pasBe/ie-
HAAMA HZYYAEMOTO BEDPYCA, TO OCTh BHOCAT BCO MeHBIIHE
H MEHbLIIEe eJ0, JIOAH.

B raspmii duexon kak GH BampaBIfeTcs JeCaET AEBEp-
canToB. ONycwanck Ha KIOTKA, BEPYCH TYT ’Ke HPECTYIANOT
K paspymwreukiok pabore; yHEUTORAH TapEHSOHH KAOTOK,
ofpamas «B GBOM Bepy» KIETOTHHE MOJCKYIH M HACHONLSYS
BX Iug OpomsBoficTBa ceGe mopoGrnx. Berope BMecto onmoro
NpEIIeAbI@ BHPACTAIT NONYHINA JHBEPCAHTOB.

B 3aBECHMOCTE OT CTeNeEW pasBefileHHMA B KaRAnM d¢aa-
KOH ¢ KyANTYpoll monajaer pasiwdHOe THCAO' PHPYOHBIX TaC+
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Tan, B ogER (UIaRKOHK HX BHOCAT MRJLTHOHE, B JPyTHE —
THICAYH, B TPEThE — GNHHAMEL

B OOGHYHENMX YCHOBHAX BHDPYCH, Pa3MHOMKAACh, OHICTPO
popasman 6H Bce KieTkH, ecni# GH He XATPOYMEHHI cmocob
mabexats sToro. Kierrm mocie sapaskeHHs BEPYCOM IOKDH-
BAalOT NHTATENHHHM BEIECTBOM — arapoM, XOTOpoe, OCTHBaf,
mpuobperaeT IIOTHYI0 KOHCHCTEHIHIO.

Tenepp BEpYCH He MOTYT GecHpensiTCTBeHHO pa3ryiIHBATh
HO BCel KIEeTOYHOM KyIbType, & BHIHYKAGHH NpoGHBATHCH
OT OJHOrO TapHA30HA K COCEHEMY — OT KJIeTKH K KIeTKe,
B ToM MecTe, Kyna moman pwpyc, ebpasyerca ogar mopake-
HHA,
Yepes napy nmeli mociie 3apaskeHAd UCCACNOBATEND MOMET
BHACHETh KAPTHHRY GesMonBHOfi OETBH, mpoTeRammel BO
BIamEON TemHOTe Harperoro mo 37° rTepmocrara. C orol
nensl0) HCHONBSYIT KpPacKy, KOTOPYK CHOCOOEH BOCHDHHH-
MATH JWIDG JKE3HECHOCOOHHe KaeTKA. Ouarm more6mmx Kixe-
TOK OCTAIOTCA HEOKpalleHHKMH, oOpasywrca Gamamre — Gec-
IBETEHNE 0YArH IOpaKeHuA.

B rex duaromux, Kyna GhUIE BHECOHH MEJUIAOHH BHDPYCOB,
odars Nopa’KeRWsA COJBIOTCA B CILIONIHOX cloX mopajKeHHA.
Tau, rme BEPYCHHX 093aroB HEMHOTO, HX MORHO HOHCYHTATB
HeBOOPY’KeHHHM ria3oM (puc. 9 ma BKuajmre).

QOOnapyienaHe BHpyca, ompefie/ieEMe NHHAMEKHE 6ro pas-
MHOKeHHA, ARTEHCHBHOCTh FHAKTHBAAA BAPYCA IOJ BIAAHH-
oM Ne3EE(ANEDPYOIHUX BemecTB, YPOBeHL HOXABRICHHEA BEDPYCA
IPOTHBOBHPYCHEIMM  [peNapaTaMu — 06JacTh NpAMeHeHHd
OIMECANHO# HAMHE METONWKH HeoOHJIaifHO mmpoxa.

Ilo xapakrepy BH3HBAaEMHX NOopa)kemmil, mo dopue H
pasMepy ONsileK MOKHO pasiM4IaTh BAPYCH H BHDPYCHHE
mraMMEl. Boree Toro, mocKonbKy Kaxkmas Gasmira ecTb pe-
BYNBTART PA3BHTHA ORNHOH-ewHCTBeHHOH HEPexnmomHOX gac-
THEOH BHEPyCa, MOKHO HONY9YaTh THCTHE JMHAHE — IIOTOMCTBO
OXHON YACTHME!, HJIA, KAK 6ro HasHBAKT, KIOH.

C mcnonbsoBaBEeM MeTomuKH Gammroo0pa3oBaBEA B RIC-
Hupopannsa GHIM MONMyJYeHH HHTepecHeHIIHe pesyibTaTH OO
reHeTAKe BHPYCOB. Beflp 3Ta MeTONHKA IOBBOAAET B3 TPOMAj-
soff momynAmEE BADPYCOB, COAep:Kamed MANTHApAR TACTHIY
¥ DOABOPrayTolft KeficTBHI0 RAKOro-Imbo BeIMecTBa, BHOCANIOro
H3MOHEHES B BACIOACTBeHRYN mEQopManim (MyTameH), mo-
AYYETH HOTOMCTBO YHEKANLHOTO MYTAHTA,

Tax 6EIA mOTyYeHH MHOTHe BAKHAHHEE INTAMME ONAC~
HHX G60NesHETBOPHNX BEPYCOB. BufieneEEme m8 OGuaamexr
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MYTQHTH OKABANHCH NPAPONETEONAME BAKNEH, 3aI{ATHBIIEX
THICAYE H THCAIH YeJ0BeK.

Jlio6as cepbesHag HayKa HAURHAETCA TaM, Iie BOBMOKeH
TOYHME KONHYeCTBeHHHE yver. Byxrairepms Bmpycoxorum
DOCTOSHHO PpasBHBAETCHA, HPHOGpeTaer HOBHe HaOpaBieHHA,
CTaEOBHATCH Bce Gonee ToHKoE M Towmodi. PammoaxTmBEEIE
H30TOIIN HO3BOJNAKNT DEPeMeCTHTh YPOBeEbL HOACIETa eIme
ray6ace: y:K N0 9ero MeJOK BHPYC, HO CYHTANT JAa’Ke He €ro,
a ero MOIEKYJH, JacTH STHX MONEKYX H JaKe CKOPOCTh HX
obpasoBamus.

Henrprpymeuk napx. Hano crasars, aro nemrpadyra
HCOOABSYKNTCA He TOIXLKO JIIA TDPEHHDPOBKH KOCMOHABTOB.
IenTprdyraposanne — 8T0 rIaBHNM o6pasoM cmoco6 paspe-
leHES HEORHODONHHX cMecell Ha COCTABHHE WacTH ION Nei-
cTBHeM meHTpobexsolt cEIN, npmpopma B gHsHuecKas cym-
HOCTh KOTOpOX H3BecTHA KakfmoMy eme co mxoasl. IIpasna,
9T00H PasfAeNNTh B OYHCTHTH KPYUHKE MOJeKyAApHHe H HaJ-
MONEKylAApHEe 00pasoBaHHA, OUPefe/ATh MHAPOKEE CHEKTD
HX XQPAKTePHCTHK, HeOGXONEMH TaKHe CKOPOCTH BpalieHHA,
opa KOTOPHX HeHTpobexxHAas cHia npeswmana 6 seMHOe
TATOTEeHHEe B AEGCATKE THCAY pa3. Jlng cpasmemma: 14—15 =
= KpaTHOe OpeBHINeHHe 36MHOI'0 TATOTEHHA — IOYTH Hpejel
JUIA Yel0BeKA.

YcrpoiicTBa ¢ TAKAME THTAHTCKEMH CKOPOCTAMH Bpaine-
HHAA HASHBAIOTCA yAbTPa- IR cymepneHTpadyraMu.

¥YaprpanesTprdyrApoBaHHe JAaBHO OPHMEHHAETCH B MONe-
KyaapHo# Gmonormm. Jler 15 rasam HapARy ¢ MAPOKAM BHeA-
penHeM MONEeKyAAPHO-GHONOrHIecKHX METONHK B BHPYCONOTHIO
B #a60paTOPHE BHPYCOJOTOB UPHILIA H yAbrpameBTprdyrH.

CoBpemennnie NeBTpEPYra — CAOKHHE H COBEPIIeHHHEI®
npHEGOPH, KOTOPHe, MOMAMO BLICORHX CKODOCTel BpamieHAs
(a TouHee roBOpA, HMEHHO AiA ofecmeYeHHMSA HX), MOTYT
COSMABATH BHCOKHI BAaKyyM, yAep;RHBATH 8alaHAYIO TeMmOepa-
TYpY BO BpeMs paGOTH, aBTOMATHYOCKHE BHIED/KABAIT BpeMs
® pemuM neaTpudyraposanma. Cuemyer cKasaTh, 9T0 HA
puc. 10 (BKnagka) mpencTaBieH o6mBEi BEA YyAbTPameHTPH-
¢yre, a rawKe ee Hambouee BaKHHX paGowmx peraned:
poTopos B nentpEdykEEX mpo6EpoK. Bmpycosorm mamGoxee
9aCcTO MCOONL3YIT POTOPH ABYX THIOB — YTIOBHe, MO3BOJNA-
pmue paGorath ¢ AocraToTHo Gomsmmamm ofbeMaME BHpYC-
COfiep7RAIIer0 MaTepHANa, H TOPHSOHTANLHHG, HIH, KAK HX
elme HABHBAWT, GaKer-poTopH, KOTOPHe HCOONLAYIOT mig 6o~
llee TOHKAX AHANHTHIECKHX omepammil.

Jlumeitnag ckopocts Ha ¢obome» poTopa YIALTPANECHTPH-
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$dyrE npeBsOmaeT CKOPOCTL HONeTa MHCTONEGTHOR NyiH,
B ycaosEAX Korga ORMHOKOmeeYHAA MoHeTa BecHT Godbmre
IeHTHepa, MACCA BHPYCA efBa IPEBHINAeT ONHY JeCATHTHI«
CAYHYI MHKDOTPAMMA, TeM He MeHee JTO Y/Ke [O3BONHET
OCafHTh BAPYCH H3 PACTBOpPA, a B JakbHeRMeM OYHCTHTD.

Bpamenze poropa N03BONAET NOXYIATH B NEHTPHPY'RHEIX
Hpo6HpKAX YCKODeHHe CHUIN THIKeCTH, B COTHH THICAT pas
IpeBHINa0IIee cCHNy 3eMHOro mpuraremda. Ilom melicTBmeM
YYROBHINHON CHJIN HAYHHAKT <OANATbY, OCeaTh HA HHO
npoGHpPKE He TONBKO KAETKH, KIETOYHHEe KOMIOHEHTH, BH-
PyCH, HO B MoJeKyJH. [IpEueM CKOpocTh OCa’KHmeHES 3aBH~
CHT 0T CTPOTO OIpeJelleHHHX IAPAMETPOB YACTHN H CIYMHT
pecbMa cTabmibHOE XxapakTepmcrmKoli. VccaemoBamde STHX
CO/[AMEHTAIIAOHHKY XapPAKTEPHECTEK (CENAMEHTAIHA — OCAK-
FieHHe), CO/EMEHTAAONENIE AHAJIAS — OXHH H3 BaKHeRNmIAX
MOMEHTOB H3YU6HHA MOJCKYJIAPHHX MOXAHH3MOB B3AEMOAEN-
CTBHA BEPYCOB C KJGTKAMH,

YaeTpaneATpEPYIRENI MeTO[ NpAMEHAETCHA B BHPYCONO-
THE H [iA ONpefiefieEHfA IUIOTHOCTH HCCIEAYyEeMHX MOJEKY,
BHEDYCOB HAM BHPYCHHIX KOMIOHEHTOB., [leXo B TOM, 9TO Yac-
THOH He BCerfa ocefaiT OpHE NenrpEdyraposanmd. Ecim mx
OKpy’KaeT cpefia ¢ Goibmell ILIOTHOCTHIO, YeM OHH CAMH, TO
yacTEOH OyayT BecmamBath. VI TeM cKopee, YeM BHINe CKO-
POCTh BDAINEHHASA H CO3/laBaeMaf CHJIA THRECTH.

B TakoM ciyuae HCCIeNOBATENs OTOBHT B NEeHTPEPYKHOR
mpo6EpKe Depenaf KOHNEHTPANHE pACTBOpA, Yame BCero
caxaposn HIH colell TAeNHNX MeTaJIOB, HAUPAMED XJIODHAA
Hesdsd, MoNyIad TaK HASHBAGMH rpajdeHT mWwioTHOCTH. IIpH
yAbTpaneBTpAQYrApOBAHAE H3ydIaeMilii MaTepHAN saiiMer B
9TOM TpafAeHTe MEeCTO, COOTBeTCTBYIOMmMee ero IIOTHOCTH.

IInoTHOCTHEIZ H CEeAWMOHTANHOHAHY aHANH3H HAILIH
mEpovaiiinee NpEMeHeEEe B BApycoiormE. OHE mO3BOAAIOT
JMerko H OHCTpo pasobpaTh KIeTKY HA COCTABHEI@ YACTH,
JITKO H ¢ BHICOKOH CTENeHBI OYHCTKH CKOHIERTPHPOBATH
mpakTEYeckH nMi06oll BEpyc, paso6paTh ero Ha COCTABAAIHIAO
MOJEKYIH H T. [,

ITokaxkem sT0 Ha ommoM mpmEMepe. [loaroe BpeMsa Hccie-
HOBATENAM He YAABAJNOCH BHIACIAHTh M H3YIHTh OHKOBHPYCH
MiIeKonaTalmAx (moxpo6Hee 06 STHX BHPYCAX MH DPAacCcKa-
JKeM B BKCKypcHHE derBeproil). MHorme ms HEX He obmapgaiT
6HOIOTEI6CKOH AKTHBHOCTBHIO, O0HAPYKHEBaeMOl 9KCIepHMeH-
tTambH0. IloMormm yasrpanenrprdyra. Bapyconorm mcxopnam
H3 TOr0, 9TO IOYTH BCE IPECTABHTEJH STOH IPyNOH BAPYCOB
HMEIT CTPOro onpefeleHHyl0 mwioTHOCTh — 1,16—1,18 r/cms,
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Marepnan, B KOTOpOM IpeRUONATANH HAAAIHAEe OHKOBH-
pycos, meaTpudyruposaid B YTIAOBHX poTopax, urobm oca-
anTs BEPYCH H3 Goabmioro o0beMa — CKOHIOEHTPHPOBATH MX.
3aTeM BHDYCHHIA KOHHEHTPAT (IOKA TONBKO Npeguojara-
eMuii|) HAHOCHNIH HA TpafHeHT DJOTHOCTH CAaXapO3H H
nenTpupyrEpoBald B TOPH3OHTAIBHOM poTope. Hcmoanso-
BANHe MATEpMAJa, OPeABADHTENHHO MEUEHHOTO PANHOAKTHB-
NHIM H30TOIOM, NMOKA3aJ0: B o6xacTH ¢ mrorHOCThIO 1,16 —
1,48 r/cM® KORHIEHTPHDPYIOTCA HEKHEe YACTHIIH. JJIEKTPOHHOE
MEKDOCKONEPOBAHNEG MATEPHANA H3 BTOl S0HW ILIOTHOCTH
rpajlieATa CAXapo3sl MORTBEPARAO: N4, 3Aech KOHOEHTPH-
PyWICA BHPYCHEE YACTHINH C XAPAKTEPHOX TOIBKO /IS OH-
xoBEpycoB Mopdonorneii! Tarau o6pazom, B zacTHOCTH, OHLIE
ofmapyxeHH H BHJeJNeHH OHKOBHDYCH, KOTOPHEe paccMat-
PEBAANCH KaK BePOSATHHE KaHAHAATH B Bo30ynHTenm xelxo-
88 H HEKOTOPHX 3JI0KAYECTBOHHHX ONYXOJell TeloBeKa.

Bapycn ®m kmEO. Mexpgy onmoli m3 CAMBIX MOIOANX
6HONOTrAY6CKAX HAYK — BHPYCOJOTHeH H KHHO YCTAHOBHIHACDH
«apy’Keckne orHomenHEA». Ho 310 Hpom3omwio He cpasy — [0
KAROIO-TO BpeMeHH OHH pASBHBAJIACH, HEe saMeuad pyT
Apyra.

Bapycu Ghum oTkpHTH B 1892 romy, a mepsmil KHHO-
¢uIEM cO 3SHAMOHEUTHM moeafoM GELI IOKasaH TpeMA rofaMH
nos:xe. Hauano XX Bexa 0sHAMEHOBAJIOCH GYPHHM Pa3BHTHOM
BApPYCONOTAE H KHHeMAaTOrpadmm.

Bruio o6HApYKEHO, YTO BEPYCH SMBIAIOTCHA NOCTOSHHHME
COYTHEKAMH YeJOBeKa, JKHBOTHHX, pacTemmil. Oma ofpasymor
CaMOCTOSTENHHOS HEBAMEMOE IMAPCTBO H OTIAHYAIOTCH HAYTOMK-
HHIMH pasMepaMH H CPABHATENHHOHM LPOCTOTOR ycTpoficTBa.
Brito ROKasaBO TAKIMKE, UTO BHPYCH CYIIECTBYRT 8a Tyxolk
CueT W PA3MHOKAITCA TOIHKO BHYTPH KHBHX KJIETOK, IpH-
ueM 3TH HeblarofapHEble COBHNAHHA 9acTo yOHBAKT TeX, KTO
HX KOPMHT,

B asro :me Bpems EKumemarorpad (cmmematorpad) m3 sa-
HMMATOILHOTO ATTPAKNHOHA HPEBPATHIICH B CAMOE MaccoBoe
H Ba)KHOe HCKyccto. Ho 3Toro Majo: HOCTeHeHHO ¢ pas-
BETHEM TeXHHKH OGHAR of0Hapy:KeHH OGorareiilmme BO3MOK-
woctE kumemarorpada. Oxasamoch, 9T0 ¢ HOMOMBE KHEO
MOMIHO ¢CHEATH® H (PACTAHYTH» Juoboil Hpemecc B0 BpeMeHH.
Ecum cEaMaTh Kaxoii-mmbo o6berr Memnemumeil of6nvHOre, a
8aTeM HPOSOEpPOBATH €ro ¢ HOPMAIbHON CKOPOCTHIO (24 Kaj-
Pa B CeKyHAY), T0 COOMTHS, IPOHCXORAUIHEe HA 3Kpame, 6yRYT
8AMETHO YCROpAThcA. Tak, Ha riasax y apHTels B TEIeHH®
HECKONLKEX COKYHJX H3 GyToHa pacmyCTHTCHS HBETOK, a HETO-
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POIIEBAA YJAHTKA BAPYr IOMYMTCA CO CKOPOCTHI0 Kypbep+
CKOro moespa.

I9TH OTKPHTHS BHAUAJNE JIerE B OCHOBY PASIHIHHX KHHO-
TPIOKOB, H JHINIL MHOTO HO3)Ke HX CTANHE HCIOAL30BATH HAA
HCCHOOBAEMA MeJIeHHO NPOTeKawmmEX mnpomeccoB. Oxmaxo
IpomJo emle MHOTO BpeMeHH, Ipe;kie T6M CepbesHHe JIOH,
3aHHMAIIEECH BHEDYCOIOTHed, coo0paswid, 9YTO BHPYCH,
9TOT KANPHIHLIA B HeGEATORAPBHI 00'bEKT, TOME MOIYT CTATH
reposME (QEIEMOB. JTO IpOH3OmIIO B Hadame 50-x ronxes,
KOrjia ¢ NOMOmBI KHHG yIeHhie BIepBHe HONNTAIRCH Hay-
94Th BHEDYCHHE 3af0leBaHHS KIETOK.

Paspme, 9TO6K OTBeTHEYh Ha BOHPOC, ITO HPOECXOART ¢
KIeTKolf, B KoTopy® HDOHHRIN BRPYCH, Heo0xemaMo Gxiio
CTABHTh COPHH 04YeHb KPOHOTEMBHX OINTOB. CHauama mnpaie
KIOTHE — OCHOBHYW) NHNy BHDYCOB — OPHXOABIOCH BHPa-
IMEBATL B COTHAX HPOOHDPOK, 3aTeM 3apaxarh BHPYCAME.
9ro Gmxn mepBHit 9ran pabors. Jlanbile HAYHBANOCH CAMOS
cnoxHoe. UYepes ompeReneHEN® NOPOMEOKYTKE BPEMEHE 34~
pasKeHHEe KIETKH YOHBAJIW, OKPAIINBAJIA H PaceMATPHERAIH
nox MmKpockomoM. IfpocMorp Gelsimoro umcia Ipemaparos
NO3BONAJ HPEJCTABHTh, KaKie HAMOHEHHA BHIBHBAWT KPO-
HAKIIEe B RIETKY BHPYCH. TaK IO OTHEILELIM CTATECTHIE-
CKHM KAPTHHAM CKIAJHBANOCH WPEACTABICEHE O HOCIeKO0-
BATeLHOCTE H NPOJQIKHTONLHOCTE HpoOIecca B3aHMOMeii-
CTBHS BHpDyeoB ¢ KierKaMH. Cmoco6 He HReambHHI, uTe H
TOBOPHTh, HO HEZEre XYYIIero He GuuIo0.

A MOXHO IM yBEJeTH, KAK BHDPYCH IOCTEReENO yGHBAIOT
H paspymraloT KIeTEE B NEHAMEKe, BO BCeX AGTAIAX H RO-
mpo6rocTax? Bor smeck-To ydemme BcnoMEEIE 0 KEHO. Yro
eciE B OSBONTHB MHAKDOCKOIIA BMECTO T/Iasd HCCIAeAOBATONA
Gynmer cmorperr Kmmoxamepa? Bemp oma MosKer HcumpaBHO
SaHmeaTRC® TPYNHHM NeNOM fHE H HoYH Ges mepepnrsa.
Jlaa peanmsaEEE BAeR BAPYCOJOIH B COXPY/ReCTBE C HH/ReNe~
PaMH JIOINKHH GHIE NpeofoleTh NeXHH PAX TeXHEYECKHX
rpypmocreii. Ilorpe6Gosamocs m3oGpecTH sueKTPOHHOE yCTpPO-
€TBO AAA TOUHO# IOKAAPOBOR! C'HEMKH, COSJATH CHENHUANLHEIO
CTEKNAHENE KAMEPH A NIATeAbHOT0 HPH/RESHEHHOTO KYylb-
THBRPOBAaHHEA KIETOK, paspaGorare HOBHE cHocol MHEKpOCKO-
IOAH, NO3BOINMBIINI B3YYaTh JEMBHEe HEOKDAIEGHHHE KIETEH
(Tax BasnmaeMuil MeTol ()A30BOEOHTDPACTHOR MEKPOCKODEEY),
ITocne Toro Kak Bce 10 GEUIO cRenaHo, KMHeMaTOrpad cTaim
HCIOUBLBOBATh B H3YIeHHS MEAJeHHO HNPOTOKAIMIEX B HO-
YVIOBEMHX Jdocele OHOIOrmIecKHX IPOIECCOB.



ITonydeHHERe pesyJBTATH NPEBSONLIA CaMBe CMeXhe
OREfandA. MHEKDOKHHOCHLEMKA HOMOI/A H3YIATh OCHOBHEIG
0COGEHHOCTE peAKNEH KJAETOK HA BOBAEHCTBHE BHPYCOB.
BarasEATe Ha NBa KaApa OXHOrO H3 HAYIYHHX (PEIEMOB 06
arpecCHBHHX cBO#icTBAX BHpYca Hommommennmra (pmc. 41 ma
Braafke). Ha mepsoM BH BEAHTE HOPMaJibHHe HesapPAKeHHEE
RIeTKA, KOTOPHE AKTHBHO POCHH B JEIHJHCHL B CHONEANIHLHBEIX
ycaosEax. Tak 6muro mo BeTpewm ¢ BEpycoM. Bekope mocae
8apaKeHHEA KIeTKH HATHHAIT CMOPIIHBATLCH H DaspyImIATh-
ed, a Tepes 18 wacos Ha MecTe mBeTymell KyALTYPH MOKHO
obmapyxuTh JamE GecopMeHRNE OCTATKE NOTHOMHX RKICTOR
EnH, 06pasHo rosops, KIaabHEme KIeTOoK.

Ilomo6mas nonnaa reGexs sapaykeHHHX KiIeToK HaGmoma-
eTcA RAaNeKo He Bcerna. B pame ciayuaes mocle BHECOHHR
BHDYCOB IDOMCXOJMT CKYUYMBAHHG M CAMAHHE KIETOK ¢ ofpa-
80BAHHEM MHOIOHAEPHHX CTPYKTYP, KOTOpPHEe O6GHYHO Hask-
pajorea cemmnacraMd. Ha xagpax ms papyroro xmmodmasMa
(pEc. 12 Ha BRIajKe) BH MOKeTe YBHJETh, KAK 9TO IpoMC~
xopar. [Tepex BaMm ogEa ¥ Ta JXe rpynna KAeTOK A0 BCTPeUH
¢ BEpycoM maparpumma ¥ Yeped 30, 60 = 90 Mmmyr mocne
sapakenns. IlocMoTpATe BRAMaTeNLHO: He3apayKeHHHe KiET-
KE JeKAT H30AMPOBAHHO APYT OT APYra, XOpOmIO BHXHH
Kiaerounsle 060M0YKE, uepes 30 MEHYT mOCIe KOHTAKTa ©
BHADyCOM HAYMHACTCA CAHAHEE KIETOK: MOKAY COCeNHEME
KreTkaMu 06pasyoTca cBoeofpasHKe NePeMEIYKY H MOCTHKH,
3aTeM KIETOYHHE 060NOTKYW MOJHOCTHI0 MC3IesaloT m o6pasy-
eTCA CHMILIACT, HACYNTHBAIIAA COTHHE Afep. ITa CTPYKTypa
Mano >RE3Hecmoco6Ha, oHa GHcTpo mormGaer B OTpHBaeTCH
OT CTerJia.

EcTb BEDYCH, KOTOPHE BH3HBAT (0leSHH KIETOK ¢ JIH-
TONbHHM XPOHEYECKHM TeleHHeM. TaKHe KIeTKH ROATO BH-
T/IARAT SAOPOBLIMHA, OHH AKTHBHO JENATCA H IePeMeINaircA.
3areM MokEO HaG@ONATH> HabyxamMe saep, S3aMeJIeHHe
fBmKeHUHl B mocTeneHRAY™ rufexp KieTok. Bce sTo xopomo
BEAHO Ha 9Kpame. C MOMONIBI0 KHHO MOKHO HaGmomaTh, KAk
NPONCXOHET BJIOKATECTBEHHOE IIEPepORACHEe KIETOK IMOCHe
BCTpeIn BX ¢ ocoboil rpynmo#l omyxolepogEEX BEDYCOB. [las
H3MEHeHHEX KIeTOK XAPAKTePHO CTpeMieHme X GecKOoHeu-
HOMY PAa3BETHI0 M OYeHb AKTHBHOMY AeleHmw. OEE mamoa-
3aI0T APYT Ha Apyra, ofpasys ogarm GecdopMeHHOro pocra.
Taknae e TpOmeccH, DO-BEAAMOMY, NPOACXONAT H B OPraHES-
Me Ipa o06pa3oBaBEWE omyXxoJeli.

Mu paso6panns 1EMbL HeKOTOPHE Pe3yIbTATH HPEMeHeHHA
MeTola MHKDOKHAHOCHEMRHE RIS H3YYeHHA 3apasKeHHBIX Kie-



rox. [loxyyenEHe KEHONOKYMeRTH y6emuTensHO pazobravanT
OpecTYINIeHHA BHPYCOB M HO3BONAIT H3yJIaTh HX HOBANKH.

Upespsryalino monesEas 0COGEHHOCTL Merofia B TOM, UTO
OH JIaeT BO3MOKHOCTh HOCJAERYIOMEr0 MHOTOKPATHOTO IIpo-
CMOTpa OTCHATHX OOHTOB HA SKpaHe. JTO NO3BOJAET BHAB-
JIfTh TPYRHOSAMETHHE, HO HOPOH OYeHL BAKHEE 0COGEHHOCTH
IpONecca M YCTAHABIMBATH CBASH Me;KAY HEMA BO BPOMEHH,
Cows KERO B BEpycoiora: MEoroe oGemaer B Gymymem!

Brpyennie GonesHn H MaremaTHueckmll amanms. Mu yKe
He YRHBISeMCH, BCTpedasd, HaNpWMep, HA ONHOH CTPAHRUE
TePMHHH (IOJIOBHASL GONb», «HACMOPK®, «XDHIH B JIEFKBX)
B GnaromoxyYHOM H IJIONOTBODHOM COCEACTBe ¢ HOHATHAMH
4OHOMOPHE® COBOKYIHOCTH» MM (Pa3AeNAI0man rAIepIIOoc-
KOCTb N-MEPHOro IMpOCTPAHCTBAY.

Huenno onpeneneHde pasfendiomell IEIEPOAOCKOCTH H
COCTABAAET CYIHOCTh METOAA NECKPHMHAAHTHOTO AHAJIA3A,
HPAMeHOHHOTO MATeMATHKAMHE B CONPYKECTBe ¢ BADYCOJIOraMa
nnn muddepennaansHoro gEarfosa sabonepammit nereli, BH-
SHBAEMHX BHPYCAMH NAPATPANNA H afleHOBHPYCAMH.

Ilpmasaxkm ocTpHX saGoneBaEmil AHXaTeAbELX myTei,
OpEYEROA KOTOPHX HABIAIOTCA HA3BAHHHO BHDYCH, BeChMa
cxonan. OfEA H Te ’Ke CHMOTOMH Bpaq 00Hapy)KABAeT KAK MpH
IaparpAnIosHol, TaK A OpA agenopupycHol mEexnmm. [Ipa-
BANLHHEA NWATHO3 YAaeTCA MOCTABHTH HA OCHOBAHWH DasiH-
IBA KOMOHHamUWi MEOTHX HPH3HAKOB 3THX ABYX 3aGoneBanmmit.

Yenonex He B COCTOSHHN YAOPHAThH B HAMATH BCEe BO3MOJK-
HHe B JAaHEHX YCJIOBHAX KOMOGHBAOWA, H mOSTOMY BCTpeva-
10TcA ONMGKA, A OPABWILHO® 3AKIIOUEHHE HAETCH 32YACTYIO
aams Gnarogaps BpaueGHO# HETYHLMH.

Heo6xomem 6Geix coBepIIEHHO HOBHIE HONXOA K PENIeHHAI0
mpo6ieMsr,

Yuenne o6cnenosanu corrE GoanHHX. B KamoM ciygae
TOYHHE JHArHos 3a6oMeBaHHA yCTAHABIHBAJCA HA OCHOBE
MHOTOYHCAGHHHX H PABHOCTOPOHHHX HCC/Ie{0BAHEN, B Xone
KOTOpHX Tpe(oBanoch BHAENHTH OT GombHOro BHpyc-Bo3Gymm-
Telb ® JOKA3aTh, UTO B TeyeHHe (oJeaHM B KPOBH TenoBeKa
HARKAIUIABAIOTCA AHTHTEAR& HMEHHO K 9TOMY 60/e3HETBOPHOMY
BHDYCY, 9TO HMEHHO OH — IPHYHEHA CTPAHAHBA.

TaxkeM myrem 6rxo orobpano mo 100 coBgpmenno mocto-
BEPHHX ciyzaes 3aGoieBammit flereif maparpEmmoM ® afeHo-
pEpycHO& mRdermmed.

Ha caepyiomem srame mpefcToano BHOpATh H3 ReCATKOB
PasHOOGPABHEIX CHMOTOMOB, BCTpeYaOINAXCA NpH 0f6OHX
3a0oNeBaHAAX, Te, KOTOPHe HOMOTAE On pASIEIATH HX
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BamrymuEM o6pasoM. Tarex mpuamaxos oxasaloch 38. Kaxk B
9Toli GecKOHeYHOH KOMOGHBAMWOHHON MO3aHKe yTrajarh pac-
OABBYATHO OYePTAHMA JBYX DPA3JIHYHEX, & CleR0oBaTeIbHO,
TpeGylomEX pasIMIHOTO NIOAXONA, JeTeHHA, PASIAIHBIX Mep
npodmnaxraxkn Goneaneid?

Ha momMompb coBpeMemHHM aciIeNHafaM INPHOLIA BO-
OpDYy’KeHHEE BHUACIATENHHHIMA MAIIAHAMHA COBPEMOHHNO
nudaropeiinsl. CoBOKyNHOCTh HPHSHAKOB, XapPAKTePH3YIOIMEX
naparpHnn WIE afeHOBHPYcHYw HEexnuwm, 6mlta mpesgcras-
NeHA KaK 06aacTh B MHOTOMEPHOM IPOCTPAHCTBO, B ROTOPOM
RaR[niif OPHE3HAK DPACHONATAeTCH BA CBoell OCH KOOPAMHAT.

IlpaMenenze MeTOOB AHAJHTHIOGCKON TeOMOTDEH H Ma-
TOMATHAYECKOM CTATHCTHKHE NO3BONMIO He TONbRO HalTH THC-
NOBYI0 KPHTHIECKYK XADAKTEPHCTHKY, OTPA’KAOIIyl pacuo-
JI0’KeHHO TANEPIIOCKOCTH, KOTOPAA pasHeideT B MEOTOMEPHOM
HpoCTpaHcTBe o06GNACTH, 3AHATHOG KAKAOH H3 HM3yIaeMHEX
Gomesmeit, Ho H paspaGorars MeTOX paHHe#l AHArHOCTHKH,
YHBBIAKRIAR CBoell MPOCTOTOR B HAXGRHOCTHH),

AGcTpaKkTHOCTE MHOTOMEDHOrO HpoCTpancTsa Omna mpe-
0o0pasoBuEA B KOHKDETHOCTh MATEMATHIECEMX OHGHOK HpH-
3HAKOB, CBOZIeHHHX B JAArHOCTHYSCKHe Tabammul. dTH paspa-
6oTanHLie COPMOCTHHIMH YCHJIHAME BHDPYCONOTOB H MATEMa-
THKOB NHATHOCTHYGCKHEe TAGIHHH HANOMHHAKNT AHKETH H
COZIeP/RAT BOIIPOCH, HA KOTOPHeE Bpau HO/KeH NaTh ofasa-
TOILHHN OTBET. JaKIOYHTENLHAR ONOPANHA CBOAATCA K
OPOCTOMY CIOJKEHHI0 HECKOILKAX YHCEJ, CyMMa KOTOPHIX
CPaBHHBAETCH C MIBECTHHM KDHTHIeCKHM 3BavenweM, u Ges-
omufounrii B GONLIIAECTBE CIYIaeB OTBET TIOTOB, 4TO
ocofeHHO BA)KHO NPH nepBoM ofpameHmm Goanmoro sa mo-
MOMbIO.

Bpaus noIyqann BOSMOKHOCTD B TEI6HHE ABAANATHMHERYT-
HOTO: OCMOTPA GONBHOTO DPASIHYATH [[Bé 9TH OYEHL CXOXKHE
Goxesnu ¢ TaKod cTemeHLW TOUHOCTH, KOTODAS paHEe HOCTH-
rajach JHOI> B peSyAbTATe [LIATEILHOTQ, MHOTOXHEBHOIO
gabawnenEa GonkrHOTO W DpEMEHEHHA MHOTOTNCIGHHENX
na60paTOPHEIX BHPYCOJOTHISCKHX HCCAOJOBAHMIL

Aromuioe opymme BEpycemoros. Har pasmMmomxawTca mm-
pycu? BosnMeM nna mpEMepa caMylo NpPOCTY® IpyINOy BH-
py¥cos — Garreprodars. JTH MaleELKHe HOKEpaTenm Gaxte-
D pasMHOMcaioTCA oveHb GuicTpo. Beero ammm HecKoMBEO
MEHYT OPOXOAHT OT HadYala sapakeHHS Gakrepmit mo mx
rafenn. Bumecro ommoli nponmkmreit B GaxrepEEm wacTHIK
BEpY¥Ca Ha CBer NogBiagerTca npaGamauTtensro 100 mopnx, mim,
HaK X HasHBAMT, JoTepHEEX JactEm. HTtak, sajaua Kamercd
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He O4YeHb CHOMCHOH: HANO BHACHHTH, YTO IPOHCXONAT B 3a-
pakenHoi Gaxrepum. Ho fna aToro mpHXOAHETCA OOYyCKATHCH
enje HA OAHY CTYHNeHbKY HH;Ke H IPOBOAHTH HCCHEROBAHHO
yKe He Ha KIeTOYHOM, A HA MONEKYJADHOM YDCBHe.

Ha sToM ypoBHe 06BEKT HCCNONOBAHHA 3JMEMeHTApHeE:
MOJIeKyJa He KieTKa, oHa BHa nopagok mpome. Cramo GHTH,
nayu?'n, ee merde, Jlerde-po z;erde, HO Kak Ao Hee AeGpa-
ThCH

3apamenHile KIOTHH NPHKOANTCH NPENAPHPOBATH, AHA-
TOMHPOBATH, & HX CONEGPKEMOe PACKEARHLIBATL M0 IONOUKAM,
Meromsl omKEN OHTL QEIRINPABBEIMH, TAK KaK caMa pafo-
Ta ODOpoil HANOMAHAST NOHCKA AFOMKE B CTOre 0cBa (HHOpeN-
HOe B HOAOGHOM) HIH, 9TO €Ile CII0/KHee, HEUHHKHA B Ky10
mecka (mopo6HOe B mofoGHOM).

Jdna oroit paGoTH OWeHDL NPHFONHIHCH DPaEHOAKTHBELID
msoronH. Ux, Kak ¢oBAPEKH, NOABEIIMBAKNT K BAPYCHOMY
feaxy HIM HYKIEWHOBOH KHCAOTe, H OBHM HCOPAaBHO CHIHA-
JIASAPYIOT 0 MECTOHAXOK/GHHHA BAPYCA B 3aPA’KeHHOMH KHAeTKe,
ero cyas6e, CKOPOCTH CHHTesa H ApyrEx mapaMerpax. Hraxk,
COBpEMEHHHIA 3TAN BHPYCOJNOTHH MOJKHO HA3BATH MONEKYJIAD-
HO-OHO/MOTHIeCKAM,

B paore ¢ BHpycAaMA ImAPOKO HCHONB3YIOTCH METONE!
6moxaMnE B GHOPHSHKH, PATMOM3OTONHAS TOXHHKA H BIEK-
TPOHHAA MHKPOCKONHA. Bmpycomor HoBoro THOA ROMKeH
MHOTO 3HATH H yMeTb. IloMAMO KiaccHIecKo# TexuHKH palo-
TH ¢ 'KABOTHHMH HIX KIeTKAMH, KOTOpPasg MNOM/KHA HpOH3-
BONUTHCA OY6Hb AKKYPATHO, TAK KAK C BHPyCaMH, KAK MH
y’He YNOMHHAJNW, INYTKH ILTOXH, COBPEMEHHHI BHpPYCOAOT
o6AsaH BAafeTh OOGIIHDHHM ApPCEHAJOM MeTONOB, MO3BOMA-
IOIEX H3YYATHh HOXYAC YHe He MeNnilt BHPYC, & OTAeAbHHO
ero KOMIOOHEHTH H He MeNyK KIeTKY, & 66 COCTABHHEe TACTH.
ITocramoBka omuTa TpeSyer Gonbmoil mpeasapaTensHoii mOp-
TOTOBKH.

ITpepmonoKEM, BH peIIHIE OLPeNeAHTh, KaKOBA CyAB6a
BHPYCHOI HYKJIeRHOBOK KHCJIOTH, OPDOHHKIIEH B TyBCTBHTENb-
HYI0 KaeTKy. Jlns 810r0 BHAYANE HY/RHO HOXYIHTH BHPYC, ¥
KOTOPOro HYKJIeHHOBaf Kuciora Gyfer emoMedeHa» COOTBeT-
CTBYIOH[HM DAZHOAKTHBHKM H3oTomoM. Takoil BEpyc meob-
XOAMO CKOHINEHTPHPOBATH M OYHCTHTH OT npmMeceil. [[axee
Heo0X0MuMO BHPACTATh YYBCTBHTEJbHHE KIOTKH, KOTOPHe
GynyT sapajkeHH JaHHHM BEpycoM. HakoHeln, Ha OTHeJbHHX
STamax pPasMHOKeHHA BHPYCA KJIETKH IPHAETCHA PAaspylmaTh,
H3BJICKaTh H3 HHEX CTPYKTYPH, B KOTOPHIX OCYHIEeCTBIH-
eTcA CHHTe3 BHpyca, PPaKNHOHHDOBATh HX ¥ ¢ MOMOIIGIO
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CI6TYHKOB PAAMOAKTHBHOCTH ONpERedATh cyAb0y BEecemHON
BMeCTe ¢ BEPYCOM METKH.

Bce 5TH MBOTOCHOKHEE NPONeAYPH HAAO NpORexaTh
HEORHOKPATHO, ITOON HONYyIeBHHI pesyapTaT GELI CTATHCTH-
9eCKE [OCTOBEpeH, a He ciydaeH. [{o6HTHe B 9KCIEpAMeHTE
JagHEEe TINATENHHO AHANMSHPYIOTCA H B KOHIE KOHIOB
CTAHOBATCA TOHi HOBOH KpymHMIme# 3HAHHA, KOTOPAA 3aHEAMAaeT
cBOe MecTo B ofmell cHcTeMe HpeJCTABIeHHHE 0 MHpe H CJIy-
JKAT HCXOMHOM TOMKOH IR HOCROAYHIIEX SKCHEPEMEHTOB.

CoBepmieHCTBOBAHEE OpYKHA IHpPOfOKaercA. Hepemen-
HHX BOUPOCOB, KaK BH YBHAHTO H3 JaXbHefllllero paccKasa,
eme OYeHb MHOro. BHpycomoraM macTogmero ® Gyxymero
OpPefICTORT PEIIHTHL PAA TEOPeTHYeCKAX M UPHKIANHHX Tmpol-
lIeM, CBASAHHHX NpexAe Bcero ¢ BAIMATOR YelIoBeKa OT
fonesHeTBOPHKX BHPYCOB. ¥Y’Ke cHelamHoe B 5Tol ofxacTm
CHY)XHAT OCHOBAHHOM NJA OUTHMH3MA, A HA OUepefd pasraji-
Ka pakKa, cosfgaEde HOBHX 3((eKTHBHKX JEKAapPCTB IPOTHB
TPHINA H TeNaTHTA, TeHHAS MHKOHOPEA B MHOKeCTBO APYTHEX
HepeleHHHX HIH YaCTHYHO PelleHHNX mpoGreM.



Orekypens rpersa  UYACTHASA JRM3HD HEBHJIUMOK,
HJIA KTO KOro?

Hayuense OakTepHAnbHOrO0 BHpYyCa Hpej-
craBasger co6oll BEAHKONENHYW IIOMANKY
ANA HEIP, Ba KOTOPOE MOTYT NODesBETHCA
cepresHHe Aerw, aobammBe 3agaBaTh TayGo-
KOMBIC/IOHHHO BOIPOCHL,

Maxc Jeasbprox
Madus HA XACTOYHOM YPORHE

Mu DofiomuIE BIOTHYI0 K CBATAA CBATHX BHDPYCOB — K
ceKperaM HX pasMHO)KeHHA. Pasymmee Bcero HavaTh Ham
pacckas ¢ Gaxrepmodaros, TeMm Gozee 9To 9T0 Gyner mpaBHAB-
HO B ¢ HcTopwiecKoi Touxm spemmsa. Ha nepsmit msrmap
3a/laua He KayKeTcA clokHO#. B Gakrepmio momajaer yacTHOa
pEpyca, Jepes 20—30 mmHyT GaKTepHA pacTBOpHeTcsA, Kak
KyCO9eK caxapa, 4 B DacTBOpe MOMKHO OGHADY/RHTH COTHH
HOBHIX BHDYCHHX dacTHH. OfMH M3 OCHOBONOAO)KHAKOB CO-
BpeMeHHOM MoJNeKyaspHol 6momormm Maxc [eas6piox roso-
PHJI, 9T0 €CI¥ TAKOK SKCIHEPHMEHT IOKA3aTh HEKOeMY MOJOM0-
My (PHIHKY-TeOpeTHKY, Mal0 3HAWIeMy 0 GHoZormm BoOGmIe
H 0 BEPYCax BYaCTHOCTH, TO OH HaiifieT 3aavy OYeHb HPOCTOH
H BO3LMOTCA PaspenIATh ee B HECKOALKO Mecaxes. Jler wepes
BOCeMb BAM, BEPOSATHO, 8aX0TeJ0Ch G HMOBHAATH 3TOTO BECh-
Ma HecephLesHOr0 MOJOAOro 9YeJ0BeKA H CIHPOCHThL ero, Hai-
HeR JA OTBEeT HA BTy sarafky ;kusHH. O Gymer ouemn cMy-
ImeH, TaK KaK B paoTe, 3a KOTOPYIO OH B3fICH, eMy He yHa-
Zoch NPOABERYTHCA HY HA OfHH INAT.

Hrak, sTa 3871394, Ka)KymaAcH HA NepPBHH BSTAAR He-
CNIOMKHOM, TAHT B cefe MHOro mofBoRHHX KaMHueil. Ceitaac ona
BO MHOTOM peIleHA, XOTA AO OKOHYATEALHOTO OTBETA €MIe
RaIeKo.

Oxaszanoch, 970 GOpMH B3auMOREHCTBHA BEPYCA M KICTKH
YpesBHUARHO CIOKHH H MHOroo6pasmsl. B ommmx crywasx
Ha6A0AaETCA DPOTPecCHBHO pa3BHBalOmaAcA 6olesHL KIeTOK,
KOTOpAsA 3AKOHOMEDHO 3aKAHUMBAETCH HX rubeapi0: B Apy-
I'EX — BHpPYC, IPOHREKIIA BHYTPL KIeTKH, KaKk OH mcuesaer
¥ MOJKeT ATHTeILHOe BpeMA He HPOSBIATH CBOET0 BPEAOHOC-
HOrO AelicTBHA.

B cpoeM pacckase maM mpEfercs npuGeraTh K pAAY yIpo-
menmit. Mu 6ymeM roBODHTH O CHCTEME «BHDPYC — KIETKa»
B NeAOM, He HA3HBaA OTAENLHHWX NpeJCTABATENeil MHOro-
ofpasHoro mapcrsa BEpPycoB H eme Gomee MHOrooGpasmoro
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MHDA pPaCTHTEABEEX, JRHBOTHHX H GaKTEPHANLHHX KIETOR.
B cBA3d ¢ 9TEM BHaM XO0TeX0Ch OH Cpasy e OroBOPHTLCH, UTO
KK BHR BHEpPyca cmocoGeB BH3BaTh csoeolpasmyio Go-
Ne3Hb KIETOK, OTIMYAIINYIOCA N0 CBOHM IpH3HakaM. Moser
6niTH, B GyAymieM Hcc/ieoBaTeAH CMOTYT JUIIE 0 OTAEIbHEIM
«cEMOTOMaM» GONesHH KIeTOK OmpedeisaATb, KAKAM BHPYCOM
KIeTKA 3apaKeHH,— HPAMEPHO TAK, KaK Bpayd NAArHOCTH-
pyior saGoneBanmne geyoBeKa.

CymecTByeT ABa OCHOBHMX THIIA B3aHMOMEHCTBHAA BEPYCA
¢ xirerkofi. IlepBuii BasuBaerca ocTpoll, uam gBHO#E, FHPEK-
numeii; BTOpOl — naTeBTHOH, Wi 3aMacKApoBaHHOH, HHE(EK-
neeit. HasBaHma sTE 03HAYAKT: B HepBOM cIydae 3abomema-
HHe KIEeTOK Hporeraer GypEo, 6KCTpO H NpPEBOHET K rabexan
KIIeTOK; IPH BTOPOM MKl AMeeM JieJI0 ¢ ANHTeALHEIM, eCllH X0-
THATe, XPOHHIGCKHM TEIeHHeM G(oNeaHH; KNeTKH OpH 3TOM
COXpaHAIOT BHEIMIHE 3/{0POBHIX BHJI, M IO3TOMY TaKoe saboxena-
HHe TPYAHO pacnosHaTh. Memnay nByMa KpalmuMHE BEHAAMH
BAPYCHHIX 3afoleBaHMl CymecTByeT MHOKECTBO Nepexof-
HHIX.
Ipa seEO% mE(peKOEM dYepes HEKOTOpOe BpPEMA NOCHe
KOHTAKTA ¢ BHPYCOM HAYMHAETCH DASPYIIeEHe KIETOK: OHH
CMOPINEBATOTCA, OKPYTAATCA H yMupawoT. IlocTememmo He
ocraeTcA HH ORHOHE XHBOX KIeTKH, W Ha MecTe mBerymed
AHE3RecNOco0R0l KyIbTYypH MOMKEO OOHADYXETH ammb Gec-
dopMenHEIe OCTAHKE HOrHOIEX KIETOK. JTOT mpomecc HAIO-
MHEHAeT OocTpy® mndexnuoHHY0 6ONE3HbE CO CMEpTEeIbHHM
mcxonoM. Ero Moryr BusBarh GaxTepmodar®, BHPYCH OCHH,
HONHOMAEXATA, AMYpPa U Ap. ITE BAPYCH He YCHOKAHBAKNTCH
RO TeX IOp, OKA He YHEUTOXKAT BCe MKHBbie KJIeTKH, KOTOPH®
OONajarTcE HA WX OYTH. ECTeCTBEHHO, 9T0 TAKHe BEPYCH
Nerde NOHMATL ¢ IONHIHHM — CIAINKOM fBHEIE CJAeQH Ipe-
CTYILIeHHA OCTABIAAKT OHM mocie cebga. EcrecTsemHo TakixKe,
9TO HMEHHO OHH HOCIYKHJH OCHOBHEIM HHCTPYMEHTOM A
H3yYeHHEH 3AKOHOB, IO KOTOPHM DASMHOKAITCA BHPYCH.

CnoxEne P3AHMOOTHOIICHAA BEPYCOB ¢ KIETKAMH B S5THX
CIyIAAX HANOMHEAIOT APAMY, B RoTOpoil 310 (BHpyC) -ORep-
mEBaeT Bepx Hax Aobpom (xxermoi). Ee Mommo Gumo 6w
masBaTh ¢«Bupyc-ymitmas, B pasEpPEIBAETCA OHR Cpasy, fes
penerenmil. B meit maTh axros:

BCTpEdIa BHpYCA ¢ KIETROH H NPHKpPeNIeEE® BEPYCHEX
9acTHI, K NOBEPXHOCTE KIeTR® {mpouer);

DPOHHKHOBEHHE BHPYCA BEYTDh KIETKH;

BEYTPDEK/IETOIHOE PASMHOKEHMEe BHDYCA;

cOOpKa HOBHX BHDYCHBIX JacCTHII;
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ITecne mpEKpemneEHs K KIeTOYHOR CTeHKe HAYHHAETCH
OPOHAKHOBEHHe BHYTPh KNETKH HYKICEHOBOX KHCIOTH BH-
pyca. BmoBp ofparEMcs K GakrepmodaraM. ¥V HEHX ecTs
cOemualbEEe NpPHCHOCOGJNeHAA NIJAA NIPEORONEHHS ILIOTHOK
GaxrepmanbHOX creBEKH. B KoBmeBo#t gacTE XBocTa COfEPIRHET-
cA ocobxii dhepMenT, KOTOPEI MOJKET pACTBOPATH GaKTEpPHAND-
Hy®0 0060709Ky. 3aTeM HPOMCXOAHMT COKpAIeHHe MHKPOCKO-
OM9eCKEX <MHINNY, 3AKII0YeHHENX B XBOCTOBHZHOM IpPHIATKe
BHPYCHOX YacTHNH, H HYKICeHHBOBAS KHCIOTa dara BOPHCKE-
BaeTcA BHYTPh KHETKH. JTOT NPONECC OYEHL HANOMEEAET
HEBOKIEO ¢ NOMOmMBbI IOpENAa. B pesyiabrare GearoBmE
gexox aroBolf YaCTHIH OCTAeTCHA Ha MOBEPXHOCTH KICTKH H
B fauabHelimiell MEQeKIEA poNE He Hrpaer. A BHYTPb Rier-
KE Domajaer JHIIb 7acTh (Aaropof JacTHOH, a HMEHHO €0
HykiaemHOBaA Kucxora. OHa-To H Hrpaer BeAyHIyI0 pOXb B
BOCIpOH3Be/leHHE NoTOMCTBA Gaxrepmodaros.

Tax mpomcxoamT OKKynamms Gaxrepmit garamm. Yro me
KacaeTcsi APYTEX BHPYCOB, T0 HamboJee HPOCTO YyCTpOeHHHe
H3 HEX He CTOAb arpecCHBHH. VIX BHeJpeRme, KaK 5T0 HHA
CTPaHHO, OCylnecTBifeT caMa Kierka. Oma Kak 6m «saria-
THBAeT» HPHKpeILIeHHHe K 060J07YKe BHDYCHHE YACTHNH.
Smech MH BCTpevaeMCH ¢ emle ¢ OHEM mapagokcoM. Cosxan-
HoOe MHOTOBEKOBOX BBONIONHel memecoo6pasHoe mpHCHOCOGae-
EHe OPHBOJAT K COBEPHIeHHO He)KeAaTeNbHHM pPeaylbTaTaM.
ITocyarTe caMB, AKTHBHELX 3aXBAT KIeTKAME H3 OXPY:Karome
cpefH pasNMYBEHX vacTan (ParomEros) WAE KamedeK BOXH
(meBOIETO3) HMeeT GombIMoe 3HAYEHHE [UIA ee HOPMAaTbHON
KE3HE/[eATEIbHOCTH, & HCHOIH30BAHHE BTHX ’Ke MEXAHH3MOB
A 3aXBATA BHPYCOB CHOpee HANOMHHA®T caMOyOGHACTBO.
Bonee npocTo ycTpoeHHHe GaKrepum He CHOCOGHH caMy 3a-
XBATHBATh YACTHEIL H3 OKpY;Rawmell cpefH. JTHM, HO-BH-
MHEMOMY, H MO)XHO OGBACHHTH HAJIHYMEe Y HOPAKAMHAX AX
papycoB (6axrepEoaroB) CTONB CHOMKHOIO ¥ COBEPIIEHHOTO
anmapara, OCYIeCTBIAIOMEr0 BIOPHCKABAHHE HYKIGHHOBHIX
kmcaor. OnnEaKo ecam 6B [el0 OFPAHAYHBANIOCH TOABKO HpPO-
CTHM ¢OPOrNaTHBAHAEM» BHPYCHOH JACTHOH, 3T0 He NPHBO-
Bofmao OH K TparmdecKoMy i KieTkd dmmary. Mexammsm
daronaTosa mMpexyCMATPEBAET TAKKe MOCHGXYOIIee PacTBOpe-
gre Qaronmrapmoii wacTann (B BameM ciaylIae BHpyca).
Jing aToil MeNE KieTKa HCHONB3yeT MMeIOmHecs y Hee CIenms-
amsane ¢epmenTH. Xopomo, ecam KiIeTka He mombeper
coorBercrByomero d¢epMenTa ANm pacTBopeHHA Geaxomoit
pupycHO#t oGomouxs. Toraa BoifHa 3aKAHYHBAETCA MHPOM.
A ecnm B apceHaJe y KITKH OKQKyTcA NoAxoAsmue gepmen-
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ra? Bml yme morammBaerech, aro mpomsofimer. Mepment
PaspymHT BHEDPYCHHH 9eX0X H OCBOGOAHT 3aMypPOBAHHYH
HYKIeHHOBYI KHCIOTY, KAK Kamcyxy ¢ amoM. Hugero xopo-
ero IJiA KIETKH 9TO He CYJNHT.

BrpycHAA HYKIEMHOBAA KHCJIOTA IO KIETOTHHM KAaHAJIAM
09eHb OHCTPO IPOHHKAET B AP0 KIETKH HIM OCTAETCH B
muronaasMe. C 9TOro MOMEHTA HAYHHAETCA DPasSMHOMKORHE
BHpYycCa.

Teneps MH HEPEXOEM K CAMOMY CHOKHOMY dTamy.

Hax Mx y:Re roBopHIH, AaJbHEAIIEe OTYTOMIECTBEG B KIOT-
Ke coBepIIaeT BEPYCHAA HYKNEHMHOBAA KHCIOTA, KOoTOpaa Ge-
per Ha ce06A PYKOBOACTBO CO3NAHAEM B KiIeTKe HOBOTO BHDYC-
HOTO IOTOMCTBA.

Kar aro Gsuto moxasamo? MccaenmosaTensM ymaxoch pas-
AeJHTh BEPYCH HA COCTABAANMIA® HX KOMIOOHEHTH — Gelkn
H HYKIOHEHOBHE KECJIOTH. OKasanoch, ITO 3apakeHHe KIOTOK
H DPasMHOKeHHE BHDYCOB IPOHCXOJEIIO TOJIBKO mociae moGap-
JeHAA K KIGTKAM BHPYCHON HyKiIemHOBO# KECIOTH. MH y:ke
rosopuaa 06 PHCIePHMEHTAX, HOXOREX HA (OKYCH, Korma
ABa BEpyca GBLIM pasmelieHH Ha COCTABIAIOITAE® KOMIOHOHTH,
a saTeM «ImepeofeTH» (HYRIOHHOBYI0 KHCJIOTY OMHOrO BEHpYCa
noxpsL1E GexKoBoit oGonoukoil apyroro). llonygenanMa Takam
obpasoM rmGpupaMum GEUIM 3apakeHH TYBCTBHTENALHHE KieT-
¥@. Oxasamoch, 9T0 00a emepeofeTHIX» BHAPYCA CHOCOOHH
PasMHOKAThCA, & HX NOTOMCTBO NOXOGHO TOMYy BHpYCY, HyK-
JIeMHOBYI0 KHCJIOTY KOTOPOro cofep:Rai rumbpmn.

CneRoBaTelbHO, BEAPYCHAS EYKIGMHOBAA KACIOTA HO TOMb-
KO PYKOBOXHT PasMHO}KeHHEM BHDPYCOB, HO H OHpeReNseT ero
HaclteficTBeHHHe cBoficTBa. IIpoRAKIIAn B KIeTKY HYKIeHHO-
BAfi KACJOTA OpPEeEAe BCero NOAABIAST NPOXYKIHRIO KIeTOTHRIX
MONEKy] H HAODARJIAET KIETOYHHH o6MeH HA IPOHSBOACTBO
cocTaBHHX dacTeif BEpyca. OHa sacTaBifer KIOTKY CHHTe-
SHPOBATH CHeMEANbENE (epMeHTH — MOJANMepPasH, KOTOPHE
HAYHHAIOT CHHMATh KOOHE C pDORHTENLCKON HBYRIGHHOBOR
KHCJIOTH,— TaKk B (pororpadmm ¢ ogHOr0 HeraTHBA [ENAIOT
COTHH OTHEYATKOB. JTOT IPONmECC HABHBAETCA peILTHKAImHelH
B IPOTeKaeT ¥ PASHLIX BEPYCOB B PasHHX YYaCTKAX HKJIETKH.
3aTeM 9acTh BHOBb 00pasoBaBjIeficd BEDYCHOM HYK/IeHHOBOK
KHCJIOTH HAaImpaBigeTcd K pHfGocoMaM H ¢ X NOMOIMBIO OCY-
IMeCTBAAET CHHTO3 CHeME(ATeCKEX BEPYCHHX GejaKoB, a Apy-
rag 9acTh HCOOAL3YeTcd AAA 06pasoBaHEA OYEPHAX BHPYC-
HHX 9aCTHI.

Kax sugnTe, pasMEOKeHHe BEPYCOB ITPOHCXOXHT OCOGEIM,
HH ¢ YoM He CPABREMHIM CIOCO00M, HAIIOMAHAIOIIEM CMOpPTH
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panu >xEsEE. CHavajla BHPYCHAA YacTHIA NPOHEKAET BEYTDPD
KJIeTKA H paspylIaeTcf TaM, a 3aTeM HAYHHAIT 3arOTABIH-
BaTheA AeTadm Gyarymmx gacTHN.

QHrBaIbENM 3TANOM PpA3MHOMKEHHSA BHPYCa SBJIRETCH
c6opxa HapaGoTaBHHX JieTajell, WM, KAK MHOT[a HA3HBAIOT
8TOT IpoIecc, KOMIOSHIAA BAPYCA.

9TOT mponecc NPOHCXONAT, KAK IPABHIO, BOIMSE KAeT0Y-
Boit o6onovxn. HoBre acTHOH BEpyca (BEPYCHOE IOTOMCTBO)
BHIXOAT B OKPY/RalOIIyl0 Cpefy, HHOT[IA 3aXBATHBAA YACTh
RaeToYHOH cTeHKH. Y ‘Gaxrepmodaros BHXOJl CONPOBOMAACTCS
paspHBOM GaKTepHaNLHOH 060N0IKA B BHTEKAHHEM CONEPIKE-
MOTO RIOTKH B OKpymamomymo cpexy (mmsmc). [lng mEpycos
HONHOMHENNTA, SHIeANATA H OCUH XapaKTepHa GHcrpas
rEfens KIETOK ¢ OMHOMOMEHTHHIM BHIXONOM GONBIIHX KONH-
9ecTB BEPYyca. BOALITEBCTBO /e OCTAILHKX BHPYCOoB (rpemma,
CBHEKE M ApD.) ycIEBAIOT X0 MOMEHTA IEGeNM KIeTKH OpOfe-
XaTh HECKOAbLKO IAKJIOB PasMHOKeHHS, IOCTeLIeHHO HCTOMAA
pecypcH KIeTKH H BHSHBAA €e paspylIeHHe.

B nenom onmcaBENIt Dpomecc pasMHOMKEHHS M BHXOHA
PAasHHX BHPYCOB CXeMATHIECKH MOKHO H300pasdTh TaK, Kak
moxasamo Ha puc. 14.

Kar rafinoe cTaHoBNTCS SBHEM

Jlo cAX mop MH TOBOPHNE TIABHHM 00pasoM o TOM, 4TO
IOPOECXORUT ¢ BAPYCOM, NONABNIEM B YYBCTBHTOJABHYIO KIeT-
Ky, KAk OH DasMHO)KaeTcA M IPOMBBOAHMT HoaYmma cefe mo-
no6usx. Temeps mMOCMOTPEM, 9TO IPOHCXOMAT ¢ KIOTKOH, Ha
KOTOpYIO HALIAN BHpYC.

Bu, KOHeYHO, IOHAMAGTE, 9TO B NPHHOHANE KIOTKH HHTE-
pecyloT OHOJIOTOB He MeHbIIe BHPYCOB. Beb H8 KieTok
CTPOHTCA BCe YKHBOe HA 3eMIe.

IlopakeHHKe BEPYCOM KIeTKH H3yIalOTCA BCECTOPOHHE.
BHOXMMAKH HCCAeNyXT H3MeHeEHe ofOMeHa GelKoB, HyKIeH-
HOBHX KHCIOT M JpPYTEX KOMIOOHEHTOB KJIETKH, IATONOrH
CMOTDAT, KAK M3MEHAeTCHA CTPOGHHe 3apa’KeHHHX KIeTOK,
TeHETHKH ONPORGNAIT, KAK MEHAITCA HACHCACTBEHHHO CBOH-
¢TBa KJIOTOK, IIepeHECIIAX BapaKeHHe BHPYCAMH, W T. A.

Jlna B3yYeHHA mOPaKeHHKX BHPYCOM KJIOTOK IPEMeHSA-
OTCH caMble pasHooGpasHEe METOAH: OT HPOCTOM MHKPOCKO-
[HA 00 KHHOCHOMKH,

MosRHO cpasy e OpefmoJ0KATh, YTO KieTKAa He OCTAeTCH
Gespaammynoli X BHefpeHHMI0 BHpyca. Hapymenme ofMena
BeIIeCTB, BHISBAHHO® PASMHOKEHHEM MOJNCKYIADHHX TraHT-
cTepoB, OORYHO IPHBOART K TAyGoKAM H3MeHeHMAM (PYHR-
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neEf H CTPYKTYp KIeTOK. XapaKTep W3MeHEHME SaBHCHT OT
THIOA BHEpPYCA, BEAA H COCTOSHHEA KJIETOK H YCIOBHH OKpY:Har
omeit cpean. Hak MH yKe roBOpHIH, B ONHHX CIYyIamX
BapayKeHHLE BAPYCOM KIETKM TEPAKT CHOCOGHOCTH K pas-
MHOKeHHI0 H POCTY, MeJIeHHEO THOHYT; B APYTHX — BAPYCH
MepepoRAAIOT HOPMAILHEHE KIOTKH B PAKOBHE; B TPeThHAX —
KIeTKH CIHBAITCA B ONHO MHOTOfAepHOe o6pasoBanme, KOTO-
POe Ha3HBAKT CEMILIACTOM.

Pagsbepem Goxee pmerasbBo cayuail ocTpolt EHEPEKNEEH.
HocuorprTe Ha ABe Pororpadmm (pmc. 15 Ha BRuapke). Ha
nepsok maobpaskeHa Kymrrypa kuerork Hela mocne psyx-
CYTOYHOIO POCTa OPH COGIIOeHHH ONTEMANBHHX yCIOBHIA,
Tark BHIAARENH KIETKH Hepef BCTpedel ¢ BEpycoM sEmeda-
‘maTa. OrMeTHM, 9T0 B 3TOM OmHTe ORto no6aBneno mpmGam-
SHTeXLHO IO offHOX BEpycHOE UacTHIEG Ha KIeTKY. A pajoM
dororpadus Tex e Kimeror Uepes 20 TacoB mocle KOBTAKTA
¢ mEpycoM. He mpaema 1w, mevamnHoe speammel Bwmecto
AKTHBHO PACTYIIHX KHSHE[EATENHHHX KIETOK CMOpIIeHHEIE,
6echopMennnie ocraEKH. Temeps mDpoHsBefieM HeCHOKHBIE
pacuer. HsBecTHO, 9T0 KasKiad S8apaykKeHHAS WIETKA HPOH3-
BOAT Ha cBer oKodo 2000 HOBEIX YacTHD BSATOTO B ONKT
pupyca. IIpexnonomau, Taxex xierok 10, caepoBaTeasHO, 3TA
HefoJbmas rpynna W Raer REsHb mpEGamE3mTensHO 20 TH-
cAYaM BAPYCHHX YACTHN, KOTOpHE CHOCOGHH HAIACTH COOTBET-
cTBeHEHO Ha 20 THCAY 3AOPOBHX KIETOK. JTH KIETKH IPOH3-
BenyT yme 40 Mm/THOHOB HOBHIX BEpYcoB. I'poMapgHOe moi-
game BesrguMux y6miin! IIpemcrasbre cebe eme oxmE mEKI
PASMHOJReHHS, B YHCJO BHPYCHHX 4YacCTHI[ BO3pacTaer JO
80 MEIIHApAOB, KaXKAASA M3 KOTOPHX cnoco0HA (BepHeMCA K
HAINEM BOEYATIAIOIEAM pororpaduaM) mpeBpaTHTh 30POBYIO
KJIeTKY B Ge3;RHSHeHHHIH TPYM.

Hla, 9T0 ¥ TOBOpHTH, ¢ BEpycaMu Hafo ofpamarbes ocTo-
poxmno!

A MoxHO Jm GHCTDPO Y3HATDH, 9TO KieTKa Goabma? Cyme-
CTBYOT JAH METOXH, NO3BOJNAIONIAEe CcKOpo H GesommGoumo
OTJHYHTh 3apa’KeEHYI0 KIeTKY oT sgopoBofi? Her meo6xomm-
MOCTH TOBODHTL O BR)KHOCTH 3T0i palorn. Bexp weM pamnine
MH o0HApYyXaM BHpYC, TeM OHcTpee MOKHO IPHHATH MEpH
Jig ero yEMYTOKemMA. Takxme MeTonn paspaGoramn, m 00
OJHOM H3 HHX MH ceiivac pacckakeM. OB HasHIBaeTCH MeTO-
noM GIayopecoEpyROIIAX aETHTEI.

B oTBer Ha momajaEMe BHpYCA B OPraHH3Me KHBOTHOIO
OOABIAIOTCA HOpPOTEBOTena (aHTHTENAa), KOTOpHe CcHOCOGHE
cnemEdEIOCKH COeJMHATLCA ¢ XAHHHM BApycoM. Hampmmep,
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Ilprpona Ex poiroe BpeMs OCTaBajach HescHOM, Xors o6Hapy-
AtOHHE BKIMYeHAN yiKe JaBHO HCHOAL3YeTCH A FAATHOCTHRE
TaKknx BupycHHX HEpexmuit, Kax ocua m GemeHcTBO.

IIponasmue BEpYCH

Mu pasoGpans Teuemme aBHON HE(eKUEHE, KOrga BHPYC
BefieT BOUNY HIPOTEB KIETKHE B OTKDHTYI, He IpAda CBOEX
arpeccasENX Hamepenmll. Ho papycnas mEQermma Mosker
IpOTeKaTh CKpHTO, 603 BENAMMX nposaBueHmil. Bapyc mpo-
HHKAeT B KIOTKY OOHMHLIM HDyTeM B MOKeT OCTaBaThcH B Hel
HeONpeJeleEHO ROIroé BpeMA, He OKA3HBAA XAPAKTEPHOIO
ry6arensHoro feiicteaa. Boxvme Toro, BEpyc Moker mepesa-
BaThCA MOTOMCTBY KIETKH H IOPEeXOfRTh M3 HOKOJEHHS B IO~
Koxeame. Momer mokasaThed, YTO TaKoff BEPYC He mpeacTan-
ager omacmocTE Bag Kiaerkm. Ho sro me Tax. Kak Tomsko
opramEsM ociaaGeBaer, BEpyC «roToB K 6ows, oH HaumHaer
6GHCTPO PaSMHOKATHCH B yOHBAeT KNETKY.

Jlo cEx mop ocHOBHOM HHTepec HcclefioBaTellell BHSHBAM
Opomecc OCTPOR CXBATKE KIETKA M BHDYCA, CXBATKH, IOCIe
KOTOpO#f KieTKa, KaR mpasmno, rmbna, BuGpackBag HOBO®
‘MHOKeCTBO FOTOBHX K HAmMAfIeHAM BAPYCHHX ZacTEN. Temepn
yYeHHX Bce GoibIme NPHBIEKANT BO MHOIOM 3arajCMHHe,
CKpHTHIG, HIM XPOHHIEGCKHe, BHDyCHEEe HHpeKIHER.

Rusoit, HO He KEBYMuE} BHE RABOrO, BEIHKHR POryIaTO
H npeoGpasoBareas KneroIAnx PyEKnEiE — BEpyC Jams 20
cBoeii remerAIecKoll MEGopMANME pacxoEyeT Ha BOCHDPOHSBO-
HAeHHEe COCTABIAIIIEX €r0 KOMIIOHEHTOB, CBOEr0 IOTOMCTBA.
OcrampEnte 80% comepmar cBefemEAa, Heo6XomaMHe A
npeoGpasoBaHEA ¢PYKOBOACTBA® KieTKod. ONME H3 BOSMOIK-
BHX HCXO/[0B — XPOHHYECKAs BHpyCHasA HH(ORIEA.

JlarenTHHe, AR GeccHMUTOMHES, BEDPYCHHe HHPeRIER
BCTpPEYAlOTCH B OpHpoRe dYame ocrarbHEX. Ilo-BEmuMmomy,
OHH — CKOpee NpPammI0, UYeM HCRINYeHHe. ¥ YelNOBeXa H
MEBOTHHX JaTeHTHHe WHPexnnE Habmonaorca mpu repuece,
nolHOMHeNHTe, SHmedaloMHENNTe, rpEUNe, WHPeRMEORBOH
aHeMmH Jomafek m T. A. BEpycH, BusmBammue sTH 3afo-
ZleBAHHS, MOTYT OJ€HL NOATO0, HHOTAA BCK KESHB, OCTABATECS
B OopraEmH3Me, He o0HapyatmBaa cpoero mpucyrerens. Ho mpm
DONAJAHAE OPraHESMA B He(GIATONPHATHHE YOUGBHA (@Xna-
#J(eHHe, JIUTEIFHOe OCBEINeHHe CONHIOM, DPeETIeHOBCREG:
Iy4d, SMONEOHANLHIE MNOTPACEHYH, APyrHe 3aGoieBamms,
ReiicTBHe KAHNEPOTEHHHIX BOINECTB) BEPYCH MOTYT AKTHBRGH-
poBaThcd B OPOABHTH cBoe GonesHersopHOe Relforsme. Tanmwr
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ofpa3om, HeGIAroOmpHATHEE YCHOBAA ABIANTCA TeM CAMEIM
OpOBONAPYOIMEM (PAKTOPOM, KOTOPHE NEepPEeBONHT CKPHTYIO
6GecCHMOTOMHYI0 BAPYCHYIO EH(peKIHI B gpHOe 3aloleBamHbe.

YueHEIe He MOTYT IOKa AaTh YAOBIETBOPHTENLHOTO 06B-
fICHeHHA MeXAHM3MOB €e PasBHTHA BO Bcex caydasx. Ilpen-
moJaraeTcs, 9TO MO KpaiiHel Mepe HHOTZa pPaBHOBECHe, BOSHH-
Kapijee MeKQy KJIeTKAMH H OPHCYTCTBYOMHEMH B HHX BH-
pycaMd, ROCTHTaeTcsi 83a CYeT HEKOTOPHX NPOTHBOBHPYCHBIX
pemecTB (aHTATeN, HETepHepoHa), KOTOPHE KiIeTKa 06pasyer
B OTBeT Ha BO3JieHcTBHe BApYyca.

B sRcmepEMeHTe JIaTOHTHAA BHpPycHAA HAPEKMHEA MOKeT
GuTh BHIBBAHA PAa3AHIHEIMA cmocoGaMu. HampmMep, BosMoxKen
ragoli MexammsM JaTeHTHON wmBgexmmm. Ilom peficTBHeM
BpeNOHOCHHX (akTopoB GemxoBas 060I0OYKa BApyca H3MEHS-
eTcfl, @ BADYCHAA HYKIeHHOBaA KHCIOTA Kak 6H «saMypo-
BHBAETCA» BHYTPH JaCTHOH H Hecmoco0Ha BHTH HapYKY.
Taroit BEpyc Mo3eT OPOHHKHYTh B KJIETKY H JUIATENHHOS
BpeMs HAXONUTLCA B Hell, ocTaBasfch HOAKTHBHEIM. B maxb-
geimeM (epPMEBTH KJETKH MOTYT paspyIIHTh 060I0IKy, H 9TO
OPHBOJHET K BHXOAY HYRIOHHOBOX KHCIOTH.

Hrak, mpm naTeETHNX HH(PEKOHAX BADPYC IOcHe MPOHMK-
HOBEHHA BHYTPb KJeTKH Kak Om mcuesaer. Humerkm, comep-
JRaIEe TAKOH 8aMACKEDOBAHHNEIA BHpDYC, IO BALY HEYEeM He
OTAHYAITCA OT HOPMAJALHKHX, OHH AKTHBHO NEGNATCH M MOIYT
OAATENbHO KYJAbTHBADOBATHCA B JalopaTOpHHX yCHAOBHAX.
Bapyc He NIDOH3BOJHT CBOOr0O WIATOreBHOTO MNeHCTBHA, OH
MOROT BKIYATHCA B ANGPHHE anmapaT KIETKA H OPH KaX-
ROM JNeJIeHAH IMePeAaBaTLCA ee MOTOMCTBY.

B coorpeTcTBEE C OffHOK H3 HanGoNee HETEPECHHX THOOTEs
reHeTHIECKEH MaTepHAN BEPyCa NIONKIIYAETCH K COBOKYIHO-
CTH reHeTHIeCKOro MaTepHaia (reHoMy) KieTkm. B stom ciay-
gae KJIETKA B IOTHOM COOTBETCTBHH CO CBOHM PEryIHpYIOIIAM
HACHONCTBOHHKM aNmapaToM BHOBb H BHOBb BOCIPOHSBOXHT
@ supyc. Tak, o MHeHHI0 MHOTHX HcclefoBaTelNell, BOSHEKa-
er xpoEmYeckas HEQexmaA. CoeIMEHBIECE ¢ reHeTHIOCKEM
BeIMecTBOM KIeTKH, BEPyC Kak Ou mcuesaeT. CraHOBHTCA He-
BOSMOKHHIM BHJENHTH €ro H3 KieTkd, o6HapyRATH ero mpH-
CYTCTBHe, H BCe sKeé OH CYIIeCTByeT B HeH, DasMHOKaeTca
@ Ja'Ke HSMEHAET CBOHM NPHSHAKH. J[pyrodi MexaHHSM pasBH-
THf XPOHHYeCKHX BHPYCHHX HEQexkmud cpAsaB ¢ o6pasoBa-
pmeM JeeKTHHX BHPHOHOB, KOTOpPHEe HAYHHAWT mpeobrafaTn
B BHPYCHOM HODYIANHA. OTH BHDHOHH HMMET HeIONHBIH
galop reHOB m mOaTOMY He CcHOCOGHH pasMHO;KarbcA. Bolee
TOr0, OHA MEINANT PAasMHOKEHHI MOJHONEHHHX BEPHOHOB H
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IO9TOMY HONYYRIH Haspanwe fedeKTHHX HETOPQEPHPYIOIEX
(maTepdepHpOBAT, — B HAHHOM CJNyJae MemaTh pasMHOKe-
mmo0) vacran. Hasanocs 6H, BEHpyc Memaer Bmpycy.. Ha
caMoM flere 9TO He coBceM TaK. HOBKypHpys ¢ DOAHOMEHHEIM
BHpycOM, fedeKTHHe BHPHOHH OCHaGAAIOT IATONATOTeHHOO
(yOmBalomee KieTKy) HeiicTBHe BHpYca H, cmacag oT rmfem
KIETKY, COAcal0T BAPYC, TAK KAK 4C TOYKA 3pPEeHHS BHpPYycas
yORTL RieTKy — YacTO O3HaUAeT HABRNEYL rmbeanr @ Ha cebxm,
4 UpH PasBHTHH XpoHNYecKol WH(EKIHWE BHpYC COXpaHAETCH
AANTENLHO® BpeMs, KO HOBOIO, CIACTAHBOIO INAHCA — BApPA-
8HTh JRpYTo#i OpraEH3M.

OcoGoe ymmBIeHHe BHBWBAKT (aKTH, Kora OGHApPY-
MHBAETCA, UTO BHPYCH, KOTOPHO DaHee CIHTAIN THIHYHLIME
BosbyzErenaMm ocTpux EHpexmml (mampEMep, BosGyAHETENH
rpEnna), coocoGHH BHSHBATL RIMTeNbRNe EEQEKIHA,

IIpE DONHTKe BOCIPOH3BECTH XPOHAIECKYIO BUPYCHYIO HH+
dermE0 B 7a6OpAaTOPHHX YCAOBHAX YYeHHE 3apasuiH HC~
KYCCTBeHHO KyIhTHBHPYEMHE JKHBHE Y6IOBEIOCKHE KIETKH
HambGollee MAPOKO PACHPOCTPAHEHBEHRIM BHPYCOM TPHNNA THOA
A. Yepes HeCKOIBLKO MOKOJEHHER B RIETKAX IOCTeNeHHO YMOHL-
IIHJIHCH, & 3aTeM HOAHOCTHI0 MCIE3NH MPASHAKH BOSAeHCTBEA
Ha HEX BEpyca. B fancnefimieM 6nuio y:Ke HEBO3MOKHO BCEMH
H3BECTHLHIMEA HA CETOHAMHNIA IeHL cO0cofaMu BHENATHL BH-
pPyC HS 3apasKeEHHX KieToK. BEpyc «mpomans» m me of6mapy-
#MBAX CBOEr0 HPECYTCTBHS B TeUeHHe MHOIHX MECAIeB.

IlepBofi peaxmuell HA BOSBpaT ¢HCIE3HYBIIErO» BHpPYCA
rpEnna 6euta GypHas rmfexs colepsKamux ero KIeTok. Bupyc
msMenniacd, crax Gomee arpeccmsEmM. Om mpEOGpen HOBHE
cpoficTBa, OmacHHeE NJIfA KJIETOK, CTOMb JOArO H cleno moj-
Hep/RABABIIAX CYIeCTBOBAHHWE HPHTAWBINGIOCA Bpara, HpH+
ofpen mpE3EaKA, TOBOPHBIIHE O CYI[ECTBEHHOM YCHJICHHH €TI0
arpecCHBHOCTH.

Heo6patuMo H3MEHEIHCh H CAMH KIeTKH. Ji1ATensHEIE
KOHTAKT ¢ TeHeTHIECKAM MATEPHANOM BEPYCA He MOT IPOMTH
GeccaregHO, mpeo6pasoBat X HacleACTBeHHEe cBoiicTsa. Hier-
KA JTPATHEAH CBOI0 IEePBOHAYANBHYI0 OPHPOAY, TpamchopMm-
poBaiEch. ¥ HHX HIOABHANCH IPH3HAKE 3IOKATECTBEHHOCTH,
BHIPaSHBITHECA HpPe/KAe BCero B coco6HOCTH K Gesymep:HOMY,
HEOTPAHHYEHHOMY POCTY.

JlpaMaTH9ecKas HCTOpHS XPOHHIECKOH HAQEHIEH TeloBe+
JeCKHEX KIeTOK BHAPYCOM TpHONA IOCTABHAA Hepel YICHHIME
MHOTOYHCACHHEE BOIPOCH. B eficTBETEILHOCTH M IPOHCXO-
IAT CcOoefWHeHHe (HHTEIpamud) TreHETHYECKOIO MaTepHala
TPHINOSHOIO BApPYyca M reEoMa KimeTka? IloueMy BHpyc BHOBB
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AKTHBHSADPYETCA H BHIXONHT H3 ¢MaCKAPOBAHHOTO® COCTOAHAA?
Harme MexaHHSME! BOAYT K OpEBPAINECHAN) HOPMATHLHKX Kie-
TOK, XPOHHIECKH 3apa’KeHHHX BUPYCOM, B BIOKAYECTBOHHEIO
E HACKONBKO MOKHO Pe3yJAbTATH, IONYI6HHHEe HA HCKYCCT-
BeNHO KYJLTHBHDYEeMHX KJIeTKAX, IEePeHOCHTh HA NeIbHEIHA
Opraguam?

9TH BOHpOCH, KOTOpHe cefYac CTABHT mepeR coboil Tak
Ea3nBaeMad MHTETPATHBHAA BHpYcojiorus, Gonee mompoGHO
PACCMOTPeHN B ClIe[[yiiIelt SKRCKYPCHH.

Moxnexyaspunie XEMeps

€roeobpasHnie JAEEHE 0 BOSMOKNOM MOXAHM3Me XDOHH-
wocKEx mHGeXIUH GLHIM MONXYIeRH B PesyAbLTATe HSYYOHHSA
MOJIeKYIAPHO-GHOIOTATeCKAX NPONECCOB OPH Pa3MHOKEHAH B
KIeTKAX OZHOTO H3 Hmpexcrasmrenell apGoBupycoB — BEpyca
BeHECY9/ILCKOTo YHNedasoMmennTa Jromamel.

VYuersie safaxuch BompocoM: o0gsaTeNbHA W NAA OPOHS3-
BOJICTBA BEpyca BCA KierKa meamkoM? IIpoBefienst mceaenoBa-
HER, KOTOPN® NOKasalH, 970, cobpas B mpobupre Heobxomu-
Muill CTPORTERBHEI MaTepHaJi, SHepreTAIeCKHe pecypcH, dep-
MEHTH H TeHETHYECKYD PYKOBONAINYIO CHCTeMY, MOMKHO IIO-
Iy9rTh GecRIEeTOTHOe NPOH3BONCTBO GMONIOTHIECKHAX MAKpO-
MOJIEKYJI, B TACTHOCTH COCTABHRIX RacTeil BHPYCOB.

VI3 papameHHKX BAPYCOM KIETOK Tepes HEKOTOPOe BpeMfa
mocie MHQHENMPOBAHHA MO/KHO BHISNATh CYORIETOYHHE
CTPYKTYDH, CIOCOOHHE NpOXYNHpOBATh WH(MEKIMOHHLE Ma-
repman. CyGKRIeToYHNe CTPYKTYPH OKA3aJHCh TOH Meapuaii-
melk 49acTHI0 MHBOH IUIA3MH, KOTOpasg BKMIOYaeT B ce6a Bce
HOOOXONEMEe JIA NPOH3BOACTBA BHPYCHHX KOMIOHEHTOB
CHACTeMH: SHepreTmIecKAe CTAHINWH — MATOXOHADHH; 3aBOXH
[0 Opom3BOACTBY GeaxoB — pmbGocoMur; paGoume depmenTH m
6monormaeckoe CHphe. Poib FAaBHOTO pPeryjifATOPA B 3TO
CHCTeMEe HIpaeT BHPYCHAS HYKJIGHHOBAf KACIOTA — B JaHHOM
caysae PHK.

Cnenyromuit 3Tan HcCXeoBaHME NOoMKeH OHI BHECTH fc-
HOCTH B BOIIPOC O TOM, ITO Re, CoGCTBeHHO, 38 ME(eRIAORNHEIR
MaTepual¥, 970 3a OPOAYKT obpasyercd Ha 3THX CAMHIX BH-
MeJleRHHX M3 KIETOK CTPYKTypax?

HopManrruit BEpyc (Ha 9T0M DOAPOGHO ME OCTAHABNIH-
Bamch pamee), ropopa rpy6o, cocromr ms Tpex wacrel. Om
COMEeP’NuT reReTAYecKull MaTepHEaJ, KOTOPHIM AR apGoBUpyCOB
cryxur pEGoHYKITemmoBas XHCIOTA. HYRIOHHOBYI KHCJIOTY
OPHEKPHBALT 000NOYRA: BHYTPEHHAA, COCTOAMAA M3 Gearos,
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H BHeIOHAA, GenKoBo-nHMEAHAA. BEyTpermion obpasyior cme-
nudmieckue BApycHHe Geqkm, a B ofpasopanmm Hapy:xHOX
AKTHBHO YYACTBYeT KIETOYHAA CTeHKa, Goanimeli 9acTHO
IOpH BHIXOJle BEPYCa H3 KIETKH.

KIETOYHHE CTPYKTYPH, eCTeCTBeHHO, He HMMelT 060~
aourn. Pakradeckd 870 06IOMRE 8apa/KeHHHX KIETOK, HO
crporo orofpadHiie, AMEHHO Te 06IOMKH, B KOTOPHX €CTh BCE
HeobxomuMoe aaA mponykouu HEQEKOEOHHOTO MaTepHaia B B
HOTOPHX 9Ta HOPOAYKINHEA HJAET.

A Tagr Rak 00d0MKE He HMET KJETOTIHOX CTeHKH, TO H
noJyYaeMHil DPOAYKT (BOT HOYeMy MH He HASHBAEM €ro BH-
pycoM) BHe Gymer mMerr BHemHe# oGomouxku. HasoBeM ero
noxyoneTM BupycoM. Ilomyonersit BEpyc COCTORT He H3 TPEX,
a #3 ABYyX gacreii: sapycHok PHK, mocarens madernmmonHERX
cBoficTB, B 000J0uKE H3 cmeqAdEIECKAX BEPYCHHX GearouB.

Taxuu 06pasoM, eciH TOBOPHTH YIPOINEHHO, HONYIaeTcH
ror sarafounsii mEdexmmommmst PHII (pmGomyxaeonpo-
TeHJ — KOMIUIOKC HYRJIGHHOBOH KHCIOTH H 0elRa), KoTophil
REPYCOJOTH CTOJNBKO JieT (63yCHeNrH0 IHTANACH BHCNATH M3
ap6osupycoB. 3amoMmmm »10T TepMEH — PHII, mockomeky B
JanbHelilmeM HAM NPAETCA BCTPEUATHCHA ¢ HHAM.

Hayuenne ceoiicts B cTpyrrypu PHII, aroro BEpycmOTro
ffpa, OpaBefmiee K JOKASATENHCTBY ero HHPEKIEOHHOCTH,
HMeeT NepBocTeNeRHoe sHauenme, 110 cyTH, 9T0 OTKPHTHE
SHAYHJO HOBHI 3Tam B HOoAXOfe K pelleHHN (hyHAaMeRTaNb-
HHX Opo6ieM BEDYCONOTHH.

Ensa mpuECTYmHMB K HSYyYeHHI0 CBOMCTB IOJYYEHHOTO Ma-
TepHana, yIeHHe HATONKHYINCh HA YAHBUTENLHHE (eHOMEH.
IIpm paspeneEEH Ha yIbTPANeHTPHEYTe BMECTO ORHAAEMOTO
onaoro madexnmomuaoro PHII, rotophii no BceM cBomM CBO#-
CTBAM COOTBETCTBOBAN IPERNONOKHTENHHO ONpefeNeHHEM
xapakTepucTEkay sapycHoro PHII, orm o6mrapymenu emeTpm
ofpasoBamHA, TawKe HH(EKOUOHHHX H TOWe puGoEyRIe0-
OPOTERRHON IPHPOAEL.

Bce gernipe PHII npr BBefeEWH B KiIeTKH BHSHBAJIA IPO-
necc oGpasoOBaHHA HOPMAJBHHX, HOJHOLEHHKX BHPYCHEIX
9acTHN. JTO H NOHATHO, Befb KaXINHA H8 HHX HMeNl BHEYTPH
sapycEy®® PHK, T0 ecTh moamyio, 8amACaHAYI0 reHEeTAYECKEM
Koo mmadporpaMMy Ha IPOMSBOJCTBO BHPHQHOB,

B weM ke gemo?

Pamee momaramm, YTO BEpPyCHAH BYKIGHHOBAH KHCJIOTA
Moxter GHTH OfleTa TONBLKO B «I1€X0A» M3 BAPYCHHX ke Gex-
KoB. O6GpaTHH# Dpomecc MOMYYHIH CPABAHTENLHO RABHO, H
MHOrMe HCCJAEOBATEeNH B <Y€X0JN3 H3 BHPYCHHX GeaxoB
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¢3aIUXHMBATHY CAMHO Pa3sHOOGpasHHe HYKJIEHHOBHE KHCJIOTHI
APYTHX BHDPYCOB H BooOIIe HeBApYCHON IPHPOALL

ITonysenBne HOOGLIYHEI® PE3YABTATH MOIAH HMETh TOABKO
ofHO O0BACHeHHe: BMeCTe ¢ YHCTO BHDYCHBIM KOMILTOKCOM
«PHK — BHpycHNiE Gemok» 6HAH mnonyveEW rEGpEHELIE
o6pasosanns, ra6paxane PHII, 0o ecTs MoseKyIApHLIe XAMe-
PH, B KOTODLIX Ha BAPYCHYM HYKJIOHHOBYK KHCIOTY HApAAY
¢ BHDYCHHIMH GelxaMH ¢HAJeTO» KaK0e-TO KOJHYECTBO Kie-
TOYHHX GelKoB.

Yro6H fOKa3aTh 9TO YTBEPKACHAE, YIOHHE CHONEANLERIME
METOAAMH BHJEJHJIH H3 HOPMAJILEKNX BHPYCOB HX HYKJIOHHO-
pyo xucaory, PHK, m no6aBEnm ee K GeixaM, HOIyIeHHHM
H3 O0NMHHX, He 3apa’KeHHHX BHPYCOM KIeTOK. Monexyamsp-
HHe XHMePH 00pasoBHBANECH H B 9TOM ciAylae H ofmaganm
CXOXBHIMHE CBoficTBAMAH,

OTKpHTHe NPHBEJO K HECKOJbLKEM BaysKHMM BhBogaM. Ha
BHe/[peEne gymeponHoro Geara (a Gearm BEpycoB cyryGo
CTy/KEe» JIJA HAIIEro OPTAHH3MA) YEJNOBOYSCKHN OpraHA3M
pearapyer BHPaboTKo#l cBOHX 3amATHHX GelKoB, cHOCOOHEIX
HAXOJATh BTOPrimmiicA TymeponHbii Gelok B HeATPANIAIOBATD
ero. Ix Tax H HasHBAKWT — HelTpasHayHIIHe AHTHTEJA.
Basecs BEpyca TepaeT HEQeKIHOBHOCTb, 6CTH K Heil 06aBHTH
H3BECTHOE KONMYECTBO HOHTPANHSYOINAX AHTHTEN, TAK KaR
OOCHeAHHESe JOBOIBHO GHCTPO coeHBANTCA ¢ BADYCHHMEA Ge-
KaMH.

A Kax nosefyT tela aHTHTeNA IPH BCTPETe ¢ rEGpAAENMA
PHII? Bexgp 378 MoNeKylApHbE XEMEPH HOKPHTH KAETOTHHM
GenxoM, Korophili ABNAETCA ¢CBOHM» JyJid OPraEMsMa — Ha
Hero aHTHTeJa He PEarHpyIoT.

Ecam 61 aHTHTeNa MOTIH HCIHTHBATH SMONHH, TO HX
9MONHOEANbHAA pearkmua Ha raGpamasdk PHII, stor ncesmo-
BHpYC, BamOMHRajAa 6N, IO-BAJEMOMY, Y4CTO OHHCHIBAEGMYIO
B HuHemEEX (amATacTHIeCKEX poMaHAX cHTyammp. lIpea-
crasbpTe cefe OIymeHAA 1eNOBeKa, 0GHADY/RUBIIEro, YTO HE-
Kol 3EAKOMELE mpefiMeT OKABHBAETCA ONAcHeHIMIAM TPHIIeNb-
eM.

Bapycanie PHII nonBocThi0 BEEARTABEPOBANACH HeHATpANIH-
SYyOIIEMH aHTHTeJNAMH, rHGpEIHEe ’Ke B SHAUATeNLHOHX Mepe
npuobpenH ycToHIABOCTL K MX BO3AeHcTBHI. JTOT pesyabTar
HMeeT BajKHeHIIee SHATCHHE,

Moxer 6uTh, Taroe cBoficTBo ru6puarnx PHII nossonser
00BACHETH TOT 3arafioYEEIX (AKT, 9TO B 6CTECTBOHHHX yCJIO-
BHAX AHTHTEJA HHEKOTKA He MOrYT HOJXHOCTHIO HOJABATh HH-
$eROQAOBHOCTL BHPYCOB, WTO cpefa Goabmoro KoamyecTna
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HHAKTEBHPOBAHHEIX BHPYCOB, KAK NPABHENO, OKABHBAGTCA MH-
3epHAA ROJA, YCTOHIHBAA K MefCTBHI0 AHTHTOI.

He mrpaer nm o6pasoBanme MOJeKYASPHHX XHMep OHpe-
REJIAOINYI0 Poilb P (OPMAPOBAHAYE HEKOTOPHX XPOHAIOCKHX
BAPYCHHX 3aGomeBammii? 3amuInennrie oT aHTHTEN OPraHH3-
Ma, OHH MOTYT JUIMTe/NbHOe BpeMA IIYCTHh BAJO, eBa 3aMETHO,
HO NOJJepKABATL CYMIeCTBOBanMe HHQEKIHA.

PaboTu mociieqHEX Jer NOKa3aaHW, ¥TO OPH PAAe SKRCIEpH-
MEHTAJNbHHX XPOHHIECKAX HHPEKNEH OGHADYKHBAIOTCA 9a-
CTHNH, CBOHCTBA KOTODHX HAEHTHIHH CBOMCTBAM OMECAHHKIX
HAMH MOJEKYJIADHHX XuMep.

Menunwacras HayKa NAaBHO YCTAHOBHJIA, 9T0 pAn sabo-
JeBaHH YeJ0OBeKa, HANPAMEpP TAKOe, KAK PeBMATHaM, BOJHH-
KaeT B CHJIY TOro, 9T0O OpPTAHA3M HAUYAHAET IPOM3BOHTH
aHTHTeJIA IPOTHB CBOMX COOCTBeHHHIX TKaHeH, mpoTHB CBOUX
coGcTBeHHMX GeaxoB, TaKk HasHBaeMue ayroanTHTena. Ilpm
peBMaTH3Me ayTOaHTHTeNa HPHBOMAT K Cephe3HEIM pa3pylIe-
HHEAM CEepAEIAbX KIANAHOB.

Ho mouemMy oprammsM HauMHAaeT MPOHM3BOAMTH 3TH KpaiiHe
onaceeie o6pasopamms? MoskeT GHITH, CpefE APYrAX NPHYHH
8feCh HrPalOT POJdb H MOJEKYIApHHe XuMepsl? B HEX BHEpyC-
HHH GeJOK MOKeT BCTYHATH B TeCHYIO CBA3h ¢ GemkoM Kie-
TOYEHM, & 3T0O, B CBOI OYepegb, MOKeT HPHABECTHE K TaKO-
My DONOKEHMI0, KOrAa OpraHH3M BHpafaTHBaeT AHTHTENA
He K BHDycHOMy GeliKy, & K KOMIVIeKCY «GeJiOK BHpyca —
0eNOK KIeTKH»,— aHTHTENA, KOTOpDHE MOTYT B HalbHei-
1leM COeAHHATHCA ¢ OeJKaMH HOPMANBHHIX TKAHEH M paspy-
maTh HX.

O6pazopanne rubpuaanx PHII Me;kQy BEDYCHEIME HyKIe-
HHOBHMH KHCJIOTAMM ¥ KIETOYHHIMH G6JKaMH JAaeT BO3MOK-
HOCTh OGBACHATE H eme OfHO CTPAHHOS 06CTOATeNLCTBO.

Y HocHTeNs reHeTHIecKodl HEQOpDManEMm BApPYyca, HyKie-
MEOBOH KHCIOTH, oCcThb Gecmomamusii Bpar — pepMeHTH HYK-
Jea3nl. ITH PepMEHTH NpH BCTpPeTe ¢ HYKJIGHHOBHIMH KHCJIO-
TAMH paspymapT, pacmelIAT EX B TeYeHHe KOPOTROro
ppeMenn. Ho B memoM BHpyce mokprTas GemkoBoil oGonoaxok
HYKJIEHMHOBAA KHCJIOTA He IOABEPraercl TyOHTeNbHOMY neii-
CTBHIO HyKJeas.

BayrpE xieTk: of6mapyieHO Goiabiioe KOAHIECTBO Kie-
TOYHEHX HYRJIea3, YCTAHOBIEHO, 9T0O HMX AKTHBHOCTh IpH
SapaKeHHH KJIeTOK BAPYCOM SHAYHMTENbHO NOBHmaercd. Papm
HCCJIeOBATONEH MONAraAlT, IT0 HYKIE33H BXOHAT B COCTAB
SaNATHHX CHCTeM oprammsMa (HOXPoGHO MM paccKameM 00
9TOM B DKCKYDCHE LATOH), 9TO BHYTPH KJIETKH MOMKET cymie-
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¢TBOBaTh WM 06pasoBHBATHCA B OTBET Ha BAPYCHYH HHJeR-
OHI0 HacTOAmMUuR 060pOHATEABHHI «BaJ® HyKIeas.

9ro yrBepmpmenme mnpmolperaer ocoOHt CMEICI, ecaH
y9eCThb, YTO IPH 3apa’KeHHA KJIETOR BHEpPYc o6A3aTeabHO «pas-
HeBaeTCA», €ro HYKJICHHOBAA KHCIOTA O0cBOGOKAaeTCH OT
6GenKOBOr0 NOKDHITEA H MOX6T HOABEPrHYTHCH BO3NEMCTBHIO
HyKIeas.

Ho ecnm xnerRE «HaGETH» HyKIea3off, TO KaR TOraa BO-
o6me Bo3MoREa BEpycHaA muPexmua? Ilo Bcoél BepoaTHOCTH,
3Ty BO3MOKHOCTH obecmeumBaeT cnoco6HOCT: BAPYCHOH HYy-
KJIOHHOBOH KHCIOTH (POPMEDOBATH B RKiIeTKe rEGpANHHeE KOMI-
JIeKCH ¢ KIeTOYHHIMH (eJKaMH, KOTOpHe H 3AIDWINAKT € OT
HaUaReHAsA HYKIeas.

Utak, MK B caMBX O6IUX YepTax MOSHAKOMANHCH CO ¢CBfA-
Tag CBATHX» BHADYCOB — MOXAHHSMAMH HX pASMHEOKEHHSA.
A Begpb CpaBHETENBHO HEJABHO BCe NPEBPAMEHEA BEPYCOB B
KJIeTKaX KazaJuch 3arafoiHKMH. BpeMsa oT MOMeHTA NpOHHMK-
HOBEHHJ BADHOHOB BHYTPH KAETOK 10 BHXOJIa HOBOTO BHpYC-
HOTO IOTOMCTBA ROJTO HABHBAJCH YIEeHHIMH sKimnc-gasoi,
HIH, 00-pyccKH, TeMHOK (pasoil, TeMARIM ePHOAOM.



Oxcrypens CAMBIE 3ATANNOYHBIE
gersepras H KOBAPHBIE

IlpoGnema IPEPONW paKoBolt GomesHE —
mpoGneMa veTHpexTHCAYedeTHeR NABHOCTH,
ofiHA H3 CaMBIX CHOREBHX mpoGaeM coBpe-
MeHHOE GHOJNOTER m MeJEIHHEK — HAXORETCH
Ha OYTH K PaspelReBHIO.

J. A. Suavbep
Bapycn E par

Hpes o TOM, 9T0 BEpPYCH BHBHBAKT OOYX0JA, He HOBA.
OnBa Ghua BHCKasaHa B Hadajle HAIIero BeKa BCKOpe BCJIeR
8a OTKPHTHEM BHPYCOB.

B 1906 rony maTzame dwnepMar m Bamr o6mapymxunnm, aTo
Jetikos (paK KpOBE) y Kyp BH3HBAKT BAPYCH. BEIa mcmoas-
80BaHA CHCTEMA NOKABATENHCTB, IPEI0KEHHAS MepBOOTKPH-
BateneM papycoB JI. 1. BamoBckuM, To ecTh PmILTpOBaHHE
MaTepHAJla H IEPEBHBKA 6r0 TYBCTBHUTEILHHM JKHABOTHHIM,
IOBTOPeHHAS MHOTOKpaTHO. IIATh Jer cmycTa aMepERaECKER
yuensni Ileiiton Payc ycramoBEn BHpYCHYIO OpHpPORY KypHE-
HHX capxoM. YeTBepTh BeKa NOTpe6oBaiach JJIA OTKPHTHA
ouepenHoro omyxoxesoro Bapyca. Ha ceilt pas Omun «mofimMan
¢ DOJATHHM» BADPYC, BHSHBAMINHA PaK MONOYHHX Kejles Y
MpOmefl, A IOTOM BHDYCH, BHSHBAKN[HE Y JKEBOTHHX Jeii-
KO3H, PARH B CAPKOMY, BH/IGJSIN BCe ame B Jame. CETbHEM
JIOKA3aTeIbCTBOM B NOJNB3Y BHPYCHOM WUDPHDPOAH omyxouel
6HLIO0 OTKDHTHE OUYXOJEPOAHLIX BHPYCOB ¥ XOJOXHOKDOBHEIX
(narymek), oTEn B MiaerommTapmmx. K HacToamemy Bpe-
MeHn o6HapyReHO y7Ke Gonee 40 OHKOreHEHHX BHPYCOB JRHBOT-
gux. IlpEdyeM HE y KOoro HeT COMHeHHH, YTO STH BHPYCH
ABRAKNTCA HCTHHHHME B036ygATeNAMHE HeOmNACTEIECKHX
IPONeccoB y NTHN, MEIMeX H APYTrAX /KEBOTHHX: 3aparKeHHe
HME BHIBHEBAJIO PasBETHe NefiK0sa, CAPKOMH HJIHA PaKa ¢ BH-
COKOll CTeleHBKD BOCUPOMSBONAMOCTH B PasHHX CTPAaHAX, B
pasHHX TaGopaTopHAX, Yy pasHHX HCCJIefoBaTeNed.

OnEaKo CTONB ’Ke BOCHPOH3IBOAEMBIMH SBIAJIACH OMBITH,
B KOTOPHX pAK BHSHBamMA (es BCAKEX BHPYCOB, IPOCTHM
BBeficHEeM JKABOTHHM XHMAJECKAX BeINecTB — KAHIEPOreHOB
KIH IOf BAMAHAeM HOHABApyWIero obrydemds, a HHOrAa
Hapo 6ruto mpocro HalpaThCA TepHeHHEA H OKHAATH, HOKA ¥
1a6opaTOPHLIX KABOTHEIX BHCOKOPAKOBHX JHHHH B CTAPOCTH
OIyXOMH PasoBLIOTCA caMi coboil. Ceifgac HBBEeCTHH yiKe COTHH
KaHKePOTeHOB, H3YY6HA HX XHMHYECKad CTPYKTypa H OIpe-
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neneHa cyAn6a B opranmsMe. Cpefu HHEX B IepBYIO oYepeab —
OHKIAYECKA® YTIeBOXOPOREI, COMEpsKamHdeci B OPOAYKTaX
HeperoEKE He(TH M KaMeHHOIO YTiia, GeH3NEpeH, HHKOTHH.
HKanneporeEN MoXHO O6HADY)RHTh B BEIXJIOOHHX rasax, Ta-
6auHOM ABIMY, B IPOHSBOACTBEHHHLX OTXORAX H T. A.

Bce aTm mpoTEBOopeTEBHe, Kasaaoch GH, B3BARMHO HCKIIO-
gajomEe aKTH HamaH cBoe o6bacHemme mocie 1946 rona,
Korfa coBerckmii BEpyconor JI. A. 3mas6ep paspaboran BH-
pycoreHeTHIeCKy0 TeopHI paka. CornacHo aTo¥ Teopum Heo-
ILTACTHYEeCKHE IPONOcCH BHIHBaTCA BEpycaMm. OnHAKO pak
He HEpeKmHOHHaA GoNlesHL, a MATONOTHIECKHH HpOIece Co-
BeplieEHo mHoro tuna. Ilpw wedernmomHAOM mpomecce BEPYC
pasMEOMaeTcd, peILIMNEPYeTcA B KiIETKe, AIH, KaK TOBODAT,
OPOREIHBAET OUpPefeNeHHE UK PeILTHKALAH,

A Kak BEpyCH BHBHBaioT omyxoxm? Kak omm mpespama-
0T HOPMAJBHYI0 KJIETKY B PAKOBYI0 HJIH, BHPA/KafACh HAYIHO,
TPaECHOPMHAPYIOT KAETKY?

Teopusa 3mnbbepa oTKpHBaeT myTh K MOMCKY OTBETOB HA
9TH MeHTPaJbHHE BONPOCH OHKopHpycodornH. IIpm omrorene-
8e I'eHOM BHpYCa, €r0 HYKJIEHHOBasg KHACJIOTa, BHOApAETCH
(mETerpEpyerca) Kak parMeHT B reHOM KJIOTKH, CTAHOBHTCH
Kak GH ero cocraBHOX JacThbi0 M 9Ta HHTErpamms oGpasyer
HAYQILHOO 3BEHO HemH MPOIEeccOoB, B PesylbTaTe KOTOPHIX
HOpMaJabHAafA KIeTKa WpeBpamaerTcA B pakoByio. Hirerka npm-
o6peraer pAAX HOBHIX CBOMCTB, ONHO H3 KOTOPHX — CHOCOG-
HOCTh K YCKODEHHOMY pPasMHOKeHHI0. TaKk BOSEHKaeT 0qar Mo-
AOAHX GLICTPONeNANIEXCA KIETOK, CKIOBHKX K Gesymep:kmo-
My pocry.

Onyxonepoannie BEPYCH B GONbIIEHCTBE CIy1aeB HE CIO-
coGHN paspymIATh KIAEeTKy, HO MOTYT BH3BaTh B Hell HacJej-
CTBeHHEE® H3MEHEHHS, NPAIOM C 3TOI0 MOMEHTA ONYXOJeBhe
KneTKH Goxnlme He HY)XAawtcA B Bapyce. [leficTeATONLHO, B
y’Ke BOSHHKIINX OIYXONAAX BHPYC 9acTo He ofHapy)KuBaetcd.
9T0 MO3BOAMNO CHENATH BHBOXK O TOM, UTO BHPYCH B HOABJE-
HEM OOyXONed HArpawT Kak OH poXb CHHYKH, ¢ OOMOIMbLIO
KOTOpO#l MOKHO BH3BATh HOoKap., VIMeloTca Tak:Ke JaHHHe O
TOM, 9TO M3MEHEHHHE KJIeTKH He YYBCTBATENLHH K DOBTOP-
HOMY 8apa’KeHHI0 BHPYCOM.

«HaxaM 6H myreM omyxoXepoAmsii BEpPYC HH ODOHHK B
OpraHHSM YeJIOBeKa,— macax JmiabGep,— Roaroe BpeMa OH
HE9eM He IPOABIAET CBOEr0 HPHCYTCTBHA. B 3ToM Her HE-
gero yampaTensEoro. O Mamo GosesHeTBopeH. EMy HyKHE
oco6rle ycaoBusa, 9T06H mpoABHTh 0Je3HETBOPHOCTH, H IOKA
aTHX ycuoBmif Her, BHpPyc BmolIHe GeaoGmpeH».
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CrremoBaTesbEO, B HellH IPOLECCOB, NPHBOAAINEX K PASBHE-
TAY paKa, KeficTBHe (MBMIECKEX H XHMHYECKAX KaHIepOTe-
HOB H CTADEHHe OPTaHW3MAa MOTYT HMeTh Baxkmelimree smage-
mne. Takum 06pa3oM, BEpycoreHeTHIeCKa TeOPHA o6BACHALT
KaKyIaecA NPOTABOPEYMBHMA (AKTH, OTBOAA BAPYCAM 3THO-
AOTHYeCKYI0 (OPMYMHHYI0), a KAHOEPOTeHAM — IMaTOTCHOTH-
9eCKyl0 (IPHYACTHYIO K MeXAHHW3MY) DOJXb B PASBATHH paKa
H APYTHEX HeOMJACTHYECKEX HpOIECCOB.

Kak a0 HE cTpamHO, HO IepBHe JOKA3ATEIHCTBA BO3MOMK-
HOCTH HHTOrpaldd BHPYCHHIX IeHOMOB KIETOTHHME GhuIm
OONYYeHH He B OHKOJOTHH, & B, Kasauoch GH, He MMeWmIei
BEYero ofmero ¢ oHKoJMormelt 06MacTH — IPH H3YYOHHH TaK
HASHBAOMHX YMOPeHHHX (aroB. YCTaHOBIEHO, ITO 3apaiKeHHe
6axTepHansEHX KiIeTok daraMm, TO ecTh BEpycaMm GaxrepHi,
MO)KeT BRIBHIBATH OJINH H3 ABYX AJLTEPHATHBHHX IPONECCOB:
an6o ocTpyo HEPEKUHIO, COMPOBORAANIIYIOCA pPa3pyHIeHUeM,
nusncoM GakTepHaNbHON KIETKE B BHXONOM MHOTOYHCI@HHOIO
DOTOMCTBA BHPHOHOB — (DATOBHX YACTHN, AE(0 HHETErpammm
daroBoro remoMa remoMoM GaxrepmambEoE KiaeTkE. O6 aroM
MH y’Ke TOBOPWIN B pasfene o0 9BOMOIMH,

Bekope, B cepenmue 50-x rogos, P H3YIeHHH OHKOTEH-
HOTO BHpYca NOJMHOMH 8MEPHKAHCKHM HccClefoBaTeneM Pema-
10 [lan6exxo 6rimo mOKA3aHO, YTO H 3XECH cymecTBYeT Mojxol-
Hagd ILTePHATHBA: BEPYC JHGO pa3MHOMKAETCA OOLIYHLIM ITy-
TeM H BLIBKBAET OCTPYI0 HH(OKIHI KIeTOK, 1860 ero remoM
BCTPAHBAETCA B TOHOM RIETKH M NOCHeNHAA HpeTepleBaeT
3I0KAYeCTBeHHEYI TpaHcopManumo, CTAHOBACH PRAKOBOH KieT-
Ko#.

HanwReiimmit nporpecc B MHTOIPATABHOH BEPYCONOTHH -
BHPYCOJNIOTHH, HCCJIeyIOH[ell HPOnecCH BHOJPEHHA BAPYCHOTO
reHeTHYeCKOro MaTepEajia B T'eHOM KIEeTOK, 3aBHCEN OT HOHH-
MaHHA MeXaHW3MQ WHTerpaldH, OpHCYIIero BEPYcCaM C pas-
JAYHELIMEA THIAME MeHETAYECKOTO MATEPHAIA.

OmyxosepofiHne BHpPYCH, KAK H BCe BHPYcH Boobmie,
JeaATca Ipe:Kle BCero Ha XBe NPHHOANHEAJHHO PASIHIHLEO
rpynnos: IHK-conepammue m PHH-cogepsxamme, mocnexane
JacT0 MMEHYIT OHKOBADYCAMY, HJIIH OHKODHABHPYCAMM.

Cpenz JTHH-comep:xamux OHKOTeHHHX BHPYCOB HMEIOTCA
BHDYCH, OTHOCAIIHECA K rpymue ocukl (Boabymmrear $mbpo-
MH KpOJHKa H, BepoATHO, Bapyc fI6a, mopasxawmuii 06e3baH),
BAPYCH IPYNNH repleca, afeHOBHPYCH, BAPYCH IPYIOH Ia-
IoBa, HAKOHEN, NapBOBAPYCH (MeJbIaiflige BHPYCH IpHsy-
soB ¢ opaomnTIarolt [IHHK). Cpenm PHH-conepxammax Bapy-
coB ofmmpHAA TIpynma YyKe YNOMAHYTHX OHKOBHDYCOB,
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KOTOPYI0 0 MOp(OIOrHE BEPHOHOB MOAPa3HeNsdoT Ha BEPYCH
rana C (Bo36yqaTexm meiiko30B H CADKOM) H BHpPYCH THOA B
(sEpyc paka MONOYHHX Keqes Mmmel). Hemasmo mpemno-
ReHO BH/EJETL oIle JBe TPYNOH OHKOBHPYCOB — BHDYCH
TEma A, H3yYeHHHe IOKA HEJO0CTATOTHO, H BAPYCH tAmA D,
TPyIIa KOTODHX COCTORT H3 BADYCA, BHAGIEHHOIO OpH paKe
MONOTHHX ’Kejes o6esbAR pesyc, ® BHPYCA, PHIGIEHHOIO H3
NePEeBABAGMHEX KJIETOK WeJ0BEKa.

3mech yMECTHO OTBIGYHCA H HAIOMHHTH O TPeX KAPAHHAIb-
HHX pasiAYEAX, KOTOPHE CYIeCTBYRNT MeXXy OHKOreHHHMHE
JOHK-coneprammumn (EanpEMep, BEpycamm repneca) m PHK-
COMleP/KAIEMHA BHPYCAMA — OHKOBHPYCAMH.

IIpa sapakemmm Raetox J{HK-copep:xauiaM oHKOTeHHLIM
BAPYCOM CYImeCTBYKT ABA BOSMOKHLIX QNHTEPHATHBHMX HC-
xofa: 6o pennmkamud, 1uGo mETerpanmd. IlosToMy, Hanpn-
Mep, BEPYC HOMAOMH MOMKET BH3BATH mEG0 mEernmo, JH6O
TpaBcopManmio., Y OHKOBHPYCOB 9ToH ANLTOPHATHBH HET:
yCHemmHO® 3apPayKeHAe KIETOK BCErHa CONPOBOKAAETCA HHTEr-
pammeit, OHROBEPYCH He CHOCOOHH BH3BATh WH(PERIEOHEHHE
OpOmecc B MOTYT BH3BATH TONEKO TpaHcdopmammw. Hakomemn,
PA3IMIHEN MOXAHHSMH ¢BLPesHBAHEAY (PeaNH3anAH reHeTH-
gecKoli wEopManmHEE) y STEX BHpPYcoB. UTOGH CHOBa HAYATH
CaMOCTOATENbHOe CYIIECTBOBAHWE, I'eHOM BHPYCA IOJHOMHI,
MHTETPHPOBARNHA B TeHOM® KIeTRH, N0'KeH (uaHIecKH
¢BHIPE3ATHCA®, & KIOTKA JON/KHA €r0 HOTepATh. Y OHKOBH-
PYCOB ¢BHpe3NBAHHE® 3aMEHAET NPOCTAfd TPAHCKPHOIHA
(comcrBanme), Tax Kak PHK-rpanckpanT ¢ mATErpEpoBaHHO-
ro B JHK kuerkm remermaeckoro MaTepHala BApPyCa H Ipefi-
crasnger cobGoit Bupmommyio PHK. CiepmopaTeimsHo, KIerxa,
OpPHHEABINAA TeHH OHKOBHpycCA, HX yKe He Tepser.

HecMoTpa Ha BCe yKasaHHHEe OTIHYIHA, ONYXOJEPOAHEIE
BAPYCH OCTAKTCA BEpDycaMH. [leficTayionmjee HAYAN0 B HAX —
HYKIeHHOBAA KHCJIOTA. JT0 OHUIO AOKA3AHO B OMHTAX C 38~
paxermeM maoamposaEuoi JJHK, nomyuenmoii @3 smpyca mo-
JHOMHI, KJIETOK KYILTYpH TKameil. HopManbHne KIeTKE moj
praaEneM BEpycHoii JIHK mpeepamaziwcs B omyxoieBHe H
Ioclle BBOJIEHMA B OPrapdsM MHIUEA BLIBHBAIM NOSABIGHEE
onyxoxnei.

Teopua 3min6epa, o XoTopoli MK rOBOPEAR BHmIe, 06BsiC-
HAJIa BHEPOHHe BAPYCHOTO FéHOMA B MeHOM KIOTKH JUIS OHKO-
reEHRX BEpycos, cofeprammx JHK. THK smpyca Bcrpam-
BAeTCA B XPOMOCOMH KICTKHE B KAaK GH CTAHOBHTCA OfHHEM U3
KneTouHMX renos. Ho ecte eme Gonpmag rpynmna oHKOTeRHBIX
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papycos, cogepxamax PHH, Ocrasanxocr HeacHEHM, Kak oHE
smoryT BerpamBathea B [IHK xpoMocom.

B 1965 rogy amMepmranckmit yuenmit I'osapn Temun npen-
NORIJ MAPANOKCANLHYI JAJIA TOTO BPOMOHH THIOTe8Y O CHH-
rese [THK ma marpune PHHK. 3to 6510 cMenoe mpepnoenne,
TAK KaKk OHO KakK GyATo GH OHpOBEpralo «HeHTPAIbHYIO
JOTMY» MOJNIGKYAAPHOH GHoNOTrHE 06 OMHOCTOPOHHEM IEPEeH0Ce
nadgopmanun ¢ [[HK sa PHK.

Ilorpe6oBanock eme mATh Xer, YTo6H oOGHADY/KETH cHe-
nuamsHNE depMeHT, OCYmecTBAARINEHE nepeHoc HAEGOpMa-
nee ¢ PHH ma JIHK, razBanEni# o6paTHO# TpaBCKpENTA80H.
Or ocymectBager a1y paGory, crpogs JHK ma PHK. [io-
KasaTh fanbHefimiee 610 y:xe ropasmo mpome. JIHHK-xoman
perpamBaoTea B [IHK Rierok m mepemaTcs HX IOTOMCTBY.
9TH Tak HasHBaeMHe ITPOBHPYCH MOKHO OOHADYRHTL B CO-
crae JIHH kiaerok pasimgmnX KEBOTHHX, 3apa’ReHHBIX
ONyX0JNlepONHKMA BHpycamd, OHH ecThb, HO-BHAUMOMY, H B
OpPTaHH3ME TeJNOBEKa.

B mauame 70-x rofoB BHDYCOJNOrHA BILIOTHYI MORONLIA K
OTKDHITHIO BHPYCOB DaKa H APYTHX 3J0KAaY€CTBOHHHLIX HOB0OG-
pasoBaHEl gedoBera. CiromHOCTh paGoTH ¢ sTHME BHpycaMH
CBOMAIACH K TOMY, YTO PAR H [pyTrHe ONyXOlH JeNOBEKA —
9TO YHCTO ueNoBeyeckde 3a(oleBaHWs, & SKCOSPHEMOHTAPOBATH
Ha HIOfAX HEAB3A.

O6braEEIME WE(DEKIHOHAKMHA BAPYCAME MOJKHO 3apasnTh
KEBHE YKCOEPHMEHTANLHHEG MOJENH DA3NHIHHX BHJOB, HA-
mpuMep JaGopaTOpPHEIX RUBOTHEIX WM KypUHBle 9MGDPHOHEL:
CKAJKeM, BHDYC I'DHIINIA Ye/I0BEeKA 3apa3eH ANA MEINeH, MoOp-
CKHX CBHHOK, BEDYC OCHH HIH (eIIeHCTBA — /I MHOTHEX BH-
moB REBOTHNX. OnyxoieponHiie BEpYCH Golee ¢ysKEe cue-
rmagnctel». Hak mpasmno, oHM mOpaKAIDT KHBOTHHX JIHIIH
OIpefieJIeHHOr0 BHAA.

Ho ms sToro mpaBmia ecTh HCKMOYeHHe, Tak, BHJOBEI®
6GaphepH yAANOCH WPEOJONEeTh HA MOJAEIH BHAPYCA KypHHOH
CAPROMH — MM MOKHO 3apA3HThH KDHIC, KPOJNHKOB, XOMZKOB,
ofespAH, AMEpENR H pake 3Meli. Eme omHO HCKINYeHHe,
UpaBAA He CTONh ONpefeleHHOe: 3aMEeYeHO, UTO JeHKOSH da-
me BCTPEIAITCA Y Jofell, yXa)KABAMEAX 3a KPYIHKM pora-
THM CKOTOM, JJIfi KOTOPOro sTo 3aGojieBaHHe OPH3HAHO BHJO-
BHM, TO €CTh HPHECYINEM TOABLKO €MY.

Cpexe Gonemoll rpymmsl HmepeYACNeHHHX BHING OHKON€H-
HHX BHDPYCOB HCKaTh Ham(olee BepOATHHX BoaGyamrexel
omyxonell YesroBeKa CIEAOBANO Ipe;KAe BCEro B ABYX IpPyI-
Iax BADPYCOB: repumeca H OHKOBApDYycoB. W pelicTearemsHo, ¢
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KaM/LM rofioM MCCIO[0BATENH HMOJYYAIOT BCe HOBWE H ROBHE
HOKA3aTeNLCTBA B IONB3Y STHONOTHIECKO pOJNH BHEPYCOB rep-
meca OpH HOKOTOPHX ¢opMax omyxoadeil y deiroBeKa.

¥ demoBeKa M3BeCTHH YeTHpe BEpyca 2Tolf rpymnu: BE-
pYycH repmeca IepBOro H BTOPOro THHA, BHAPYC IATOMErajdH
B BEpyc Oumreiina — Bappa. Iocaegmmit Bmpenen upm
CPABHHTEJILHO pefKAX (opMAX 3JI0KATECTBeHHOE aMMEPOME
TpomEvyecKux crpan (MEM@poma Bapkmrra), a mRpexmmoEnNe
cBolicTBA 3TOT e BHpPYC HpPOABIAET, BH3HBAA CHHAPOM HH-
dexnmEoEBOr0 MoHOHYKIe03a. C BAPYyCcOM repmeca BTOPOTo TH-
Ia CBASHBAKT paK mefKA MATKHA, 4 B IOCHe[Hee BpeMA BH-
HOBHEKOM OHKOJIOTHYeCKHX HPONECCOB HAYHHAKT IPH3HABATH
BHpYC repmeca IepBOro THNA H HuToMeralosEpyc. Ham mHe
xoTeloch Onl, YTOOH y uBTATENeHk CO3JABANOCh BHOYATIOHHS,
6yaro Bompoc o6 3THONOTEYECKOX poam repmec-BEPYCOB B
BOBHHKHOBOHMH HEKOTOPHX BH[I0B ONyXoXel y 4edoBeRa y#ae
pemren. On pemaercs, Ho He Tak 6HCTpo, KAK HAM TOTO XO-
gerca. Hy:kan fokasaTeascTBa, & EX MOryT AATH BCe HOBHI®
H HOBHE HCCJIeI0BAHEA.

He Tai aBHO KOINEKTHB COTPYAHEKoB HHCTHTYTA SKCHe-
PHEMEHTAJNBHON HATONOIHE M MOJUINUHHN AKAJIEMHH MeJAI[HH-
ckax Hayk CCCP mop pyxomoactBom akxagemmka AMH
B. A. JlammBa Bmjemmn BHpyc nefikosa y oGesnam. Taxmm
ofpasoM, Gra cosfaHA OYeHb BAKHAA DKCIOPAMEHTANLHAH
Mopienmp JNeiikosa. IlomBmiach peannBasg BOSMOMKHOCTH H3-
YUHTH Bce Aerannm Gole3HeTBOPHOTO Ipomecca, HAYHHAS C CA-
'MBX HepPBHX ero 9TamoB, KOTi& OpPraHESM eImme KamKeTCH
BOOJNHe 3AOPOBHM, B mepcmekTHBe MOmeNL mOSBOMHT, MOMKET
6HTh, paspaboraTh COOCOGK paHHEH AHATHOCTHKE W JNeYeHHSA
aToro ¢rpamsoro sabomesanns.

Boxpmoe sHavenEe [IA YCHEHOTHOrO DASBATHA OHKOBHDY-
COJIOTHA HMeJI0 UpHMeHEHHe MOJIeKYyIAPHO-GHOMOraIeCKAX
MeToRoB HccaémoBamug., MMemno Giaaromaps mM ympanoch OT-
KpHTh Goanmrylo rpynmy OHKOBHPYCOB, IOPajKaloN{AX HOYTH
BOEX I03BOHOMHEIX — OT 8Mefl A0 HPAMATOB, M MOKA3ATh, ITO
JKEBOTHB® H KYABTYPH HX KIOTOK 94CTO COMOPHAT B CBOHX
regoMax JJHHK-rpaHCKpANTH OHKOT@HHHX BHDPYCOB, BHABIAE-
MHie B OIHTaX MoZexyaspuok rubpuamsammn. Haywemne Gmo-
JMOrE9YecKAX B GHOXAMAYECKAX CBOMCYB STHX BHPYCOB IPHBEIO
K PesyAbTATaM, KOTOPHE MOSBOJAIOT IPECKASHBATH, HHATO
TOBOPA, BEIYACJIATH CBOHCTBA emle He OTKPHITHX OHKOT@HHBIX
BEDPYCOB YeJIOBEKA.

Bupyconorm mmpa, paforags MHOTO JeT ¢ KyJbTypaMH
KRETOK, NOXyJaeMHX H3 PAaKOBHX omyXojeill JeloBeka, Ha-
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npamep ¢ knerkaMn HeLa wnm HEp-2, e nuralmch JaskKe
HCKATh B HHAX PAKOBBI® BHPYCHI, XOTA NOHoGHEe HOHCKA HA-
DPAIIHBANHACH, KasKkercH, caMu cobok. Hakomen Takas pabora
6n1a mpofemaHa coTpymEMKaME MBcTATYyTA BHPYCONOTEH
au, J[. A. Usamosckoro AMH CCCP r UncTHTYTa SHHAEMHO-
norum B MukpoGmonormm mM. H. @. I'amanen. IlepBriMm 3a-
6miE TpeBOry 5IEKTPOHHHE MEKPOCKOOHCTH. B ¢cBepXTOHKEX
KIOTOYHHX Cpesax OHEM O0CHADYKHNH BHpPYCHHE YaCTHIH,
0YeHb IOXOKEe HA T, YTO BHSHBAIOT PAK y JKRHBOTHMX. 3a-
TeM BHPYCONOTAM YAAIOCh BHEJHTH BTH TACTHIEI, OYHCTHTH
HX H H3Y9IHTH OCHOBHHE CBOHCTBa.

B magaze 50-x romos B ommoil ms knumEKk CIIIA ymepna
seamEEa Mo WMeHm [empmera Jlax. Ms omepmpoBamHO¥ y
Hee 37T0KaYeCTBOHHON ONYX0JMM MATKH YIeHHe BHBeNH NHHHIO
KIOTOK, H3BeCTHYI0 BHEHE Ka)KAOMY LHTOIOTY. OTH KIETKH
€CTh TeHeph BO BCEX BEPYCOJOTHISCKHX JaGOpaTOpHAX MHpA.
Bor yme mMBoro mer kiaerkn HeLa caymxar cBoeoGpasHnM
STANIOHOM B MHOTOYHCIEHHHX HcclefoBamuax. IloTpe6HocTh
B kaerkax HeLa mocrosmHo BospacTaer. OmEa aHramiicKas
nabopaTopus, 3aHAMAMMAACT KOMMEDIECKEM HPOHM3BOJCTBOM
JKEBHX KIETOK, HpeAmoiaraer HOBeCTH BHpPaBOTKy KIeTok
HeLa po NecATKOB KANOrpaMMOB B HefeXi0. JTO 3HAYAT HO-
AYIHTH B TOYEHHEe MeCAIA TAKOe KOAMIECTBO KIOTOK, KOTO-
poe GymeT paBHO Macce B3POCAOTO YelN0BEKA.

Ilpaxrageckrm nH06as TKAHL KABOTO OPraHE3MA, B TOM
YHC/Ie H OpraHH3Ma YeloBeKd, MoKeT GHThL npeBpameHa B
NePeBHBAEMYI0 JHHHI0 KIETOK. B ONTHMAJBHNX YCIOBHAX,
OPH pPeryAApHLX IEePEeBHBKAX B CTepHMabHON cpefie, rapaHTa-
pyomeli KIeTKE 0T ciylaifHOoro sapasKkeHHA, MOKHO Heompe-
RelIeHHO JOJT0 MOAREP/REBATH KUSHECHOCOGHOCTL KYJALTYPHL
CymecTByeT BeMKOe MHOKECTBO H APYIHX JHHMHA KICTOK qe-
J0BeKa M JKABOTHHX, Y4CTh M3 HAX HepeBHBaeTcs B JaGopa-
TOPHBEIX YCIOBHAX yAe JeCATKH Jer.

Buno pmokasamo, 9To KyasTypa Kaerok HEp-2 peryaspmo
BHAENAET B IKEAKY® (asy CTPYKTYPY ¢ INIOTHOCTHIO
1,16 r/cM 3. DIeKTPOHHO-MAKPOCKOIHYECKO® HCCIONOBAHAe IO~
Ka3aJ0, UTO 9TH CTPYKTYPH ABIAITCA BADHOHAMH, CXONHEI-
ME (HO He TOKXECTBOHHHNMH) C M3BECTHHIMH OHKOBHPYCAMHA
JKMBOTHHX. JTH BHPHOHM MMelT HamGoiabmee CXONCTBO C
OHKOBHpYCaMH TEHA B, B B HEX Gruta ofHapy:ReHa HeOXHO-
poneag PHK, cocrosmas ms HeKOTOPHX KoMmoHeHToB. OmuH
H3 HEX — 3T0 BHcoKoMonexyaspHas PHK ¢ Moaexyaspmoit
Maccol OKONO 3 MEANHOHOB, PYTHM OKA3aIach HU3KOMOJNE-

137



xyaspaaa PHK, rakKe xapakrepmag Jaa AaHHOX Ipymnms
BHDPYCOB.

B cocrase BEpHOHOB Geima o6HapysHeHa TakKe oGparmas
TPaHCKpEOTasa — depMenT, Karaamsmpymommii cmares JTHK
ga Matpume PHK.

Tes HPOTeKaeT B [BA 9Tama: cHauaia Ha Marpume PHR
cHHTE3UpyeTcA KoMnaemenrapmas e¥ mmth JJHK, a sartem
y:ke Ha 9T0lf mETH pocrpamBaerca Bropas mEmTh JIHH m on-
gﬁf:uenno OPOHCXOAWT pAaspyllleEHe, Jerpajlaida HATH

Ionyuns sEpyc ms wierox HEp-2, yuemne craim Hccle-
ROBATH JPYTHE® KyJAbTYpH NEpeBHBAEMHX KieroK. Oxasamoch,
gro Kierka Hela, RH, Jerpoiir 6, JAIIT, AO Tamke BH-
pabaTHBAT OHKOBADYC, CXOAHHN ¢ HASBAHHHMEA TOJHKO UTO
sapuoEama. Kuerounme kyuasrypw HeLa, RH, Herpoir 6,
JAIIT 7 AO BuBefieHs N3 PAKOBHX HIH B8 HOPMAIbHHIX, HO
mperepuesmmax TpaEcopManmEic KIeTOK demoBexa. Ilosike
BEUACHHAJIOCH, 9TO HE BCO II@POBEBAEMEE KYABTYPH, ¢ KOTOPH-
ME paGoTaam B pasnEYENX Aaboparopmax Mupa, Gpmm «um-
CTHIME», HeKOTODH® B3 HAX OKASAIHCH 4¢3aparKeHHEHIME) ApY-
THMH KIeTKaMH, dame Bcero kierkauu Hela, ® moromy-1o
CONIePAAT ONEH M TOT ke BHPYC (ero BuepBhe BHASXHNH CO-
peTcKHe yieRne H3 xaeTok HEp-2).

Hexorophie KIOHH KyALTYP He BHpPAaGATHBANH OHEOBHDPYC
CIOHTAHHO, TO 6CTH CAaMONPOH3BOIBHO, B TAKHEX CIyZadx IpH-
Geranm o6HYHO K GNORMDOBAHHI0 SAEPHHX CHHTe30B GpoM-
man fonnesokcHypuamHEOM. Taxoft mpHeM 9acTO HpEMeHHET-
¢l A yCHIOHMA Hpomecca NPOHSBOACTBA OHKOBHDPYCOB KyAb-
TYpOii KIIeTOK,

Haxonen, MEOrEe H3 HCCIOAOBAHHHX KyALTYpP BooGme He
COMIeP’KAIE OHKOBHPYCOB.

CHcTemMaTHueCKOP HByUeHHe DOPEBEBAGMHX KYALTYDP
(cBoero poma MONEKYAAPHO-GHOJOTHIECKHH CKPHHHHT —
cM. crp. 166) mosBosmi0 creaaTh MHOIO APYTHX HHTEPECHBIX
Baxonok. Tak, Hanpumep, B KAeTkax amawa J96, mporcxona-
muX #3 JedKeMHYeCKHX KIeTOK dYejaoBeKa, GHa obHapyskeH
oEKoBEpyc TEHNA C.

Hrax, Bupgenen omroBEpyc. Uro sme paabme? Bropoi
sran paboTH — mpeETEQERANAA STOr0 BHPYCA, TO €CTh yCTa-
HOBJICHH® 6F0 ¢IMYHOCTH» IyTeM CPABHOHHA ¢ APYTHMH, yie
H3PeCTHLIME OHKOBHpDycaMH. JlemaercAa 8T0 ¢ HOMOIILID HMM-
MYBOJIOTHY6CKAX TOCT-CHECTEM; BHABAAKNINAX ANTATOHH MC-
clleflyeMHX BHpPycoB. Tax BOr, HAGHTH(HRAIEA [OKAasaja,
9T0 YeI0BeRECKHA OHKOBHPYC, BO-NEDPBHX, HMMYHONOIEHIGCKH
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OTIIHIAETCA OT OHKOBHDPYCOB, BHIGNCHHHX OT OTHI, Miumek
H [PYTEX JKEBOTHRX, BKIIOY4A OPHMATOB; BO-BTOPHX, OH
HEMMYHOJOTHYOCKE POACTBOH JHING OXHOMY H3 DPAHE® OTKpH-
THX BEpycoB — BEpPYcY Mesona—IIdaitsepa, malmenmmomy B
PAKOBHX KIETRAX MONOYHOX ’Kele3H 06e3biH pesyc; B-TPETh-
HX, BAPYCH PasHHX KyIbTyp TKaHell 9Yel0oBeKa HMMYHOIO-
THYeCKH HEOTAHIHMEL.

EcrecTBeHHENM HpOfOIKeHEeM HAYATHX paboT cran Tpe-
TH STam HCcleNoBaHWE: Hafo GBUIO YCTAHOBATH IPAPORY
HOBOSABIGHHOTO OHKOBEpyca. Bompoc dopMynmpoBaics Tax:
KaKOBO ero IPOHCXOMICHEE — DHAOTeHHOe HIH HKIOreHHOO?
Ilo rmmorese Xwiw6mepa — Tomapo y mOSBOHOYEHX HOJLKHH
CYIeCTBOBATL SHAOreHHEe OHKOBHDPYCH, TO €CTh OHKOBHpY-
CH, reHeTHUecKasg HHPopMamWA KOTOPHX CONEPKHTCA BO
BCEX KNeTRAX H IepefaeTcA, eCTeCTBeHHO, OT popHTexel
DOTOMCTBY. JTO HIpefuONO)KeHHe KAK GyAro GH mOATBepAH-
Jloch IPH H3YyYeHEH BUPYCOB JeHK03a — CADKOM UTHI H
mumeft, ORasajgoch, 9To fAa’ke y TaK HA3HBaeMHX Geameii-
KOSHLIX JWHW STHX JRHBOTHHX ofbmapymumpaorca B JTHR
HOCIeN0BATENBHEOCTH, MORO6GHEe MOCHeNOBATEILHOCTAM B EY-
KIeMHOBHIX. KACIOTAX OHKoBHEpPycoB TEma C, a B sMOpmoreneae
MOJRHO IPOCHeNATH SKRCIPECCHI0 (TAK HASKHBAKT B MOJEKY-
aapaoi 6HomorEm GHOXEMAIeCKAN Mpomece peajH3amun reHe-
THAYecKo# HMEQOpPMANUM) STHX reHOB B BHAE CHATE3A TPYNIO-
Bo-cIeuPHYECKAX aHTATEHOB.

OnEaRo A APYTEX KHBOTHHX, B JACTHOCTH IPHMATOB,
ranoresa Xsio6Bepa — Tomapo moxTBep/RACHAA He MOXyIHiA.
IlosToMy 6HUE DOCTABIEHW ONHTH HO MOJEKYAApHOH# rul-
pepusarun PHH- mm [{HH-rpamckpunra ([JHHK-kommk)
msysaemoro Bupyca ¢ JIHHK, pupmenennoit us TKame® wexobe-.
gecRoro aMbpmona. PesyanrTarsl GHIE OTPHOATENbELE; HE
B omHoM B8 10 mccaefoBammEx o6pasmos JIHK mopMampBRIX
TKaHe# vesoBeRa He OHIO 0GHADYKEHO MOCHENOBATEIBHHO-
cTelf, NPHECYyIAX HYKNEHHOBHM KHCJAOTAM H3YJaeMOIO BH-
pyca. AMepEKAHCKHe HCcciefoBaTenH, paGorasmme ¢ BHpY-
COM paKa MONOYHHX menes oGeanan (BEpyc Mesoma—Ildaii-
sepa), HOJNyYMIM TaKhme ke peayiabraril. CiaemoBaTennHO,
BEpPYC, BHJCICHHKN H3 9eJOBeYeCKHX KIETOK, He ABIAZETCH
I HAX SHAOreHHHM (paBEHM ofpasoM Bmupyc Mesoma —
IIpaiisepa He sEAOreHeH qam TKaHeil oGesnan).

IlosroMy manpHeiiman paGora GEna HanmpasleHa Ha HDOHC-
KH COOTBOTCTBYWIIHX HSYJAeMOMY BHPYCY HNOCJIEHOBATENb-
Hoctelt B [IHK mam PHH, sugenennsix #s pakoBHX THKaHeii.
¥YKe mepBHe ONHTH MOKAasaiH, 9T0 BO MHormx o6pasmax
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PAKOBHX TKaHell OHOXHMHYOCKHMH MeETOMaME MOXKHO ofHa-
PY/RATh 3KCOPECCHI0 TeHOMAa KAKOIO-TO OHKOBHDYCA.

Tax 6blnE oTOGpaER 06pasnu OmyXoXeif, B KOTOPHX MmO-
Do3peBalioCh HAJMIHe OHKOBHpYcCAa, UTOOH 3aTeM MeTONAMB
MoMeKyJapHOil rECpAAEsaNEH BHABATL TeHETHYECKOe pOX-
CTBO HTOTO BEpYcA ¢ paHee BueNeHHRM. J{ng sToro Gua npn-
MeHeH HamGolee TOYEHIX MeToj MOJIeKyIApHOE raGpapyma-
3AIHH, KOTODHIl yJeHHe HA3HBAIT (H3yIeHHEM KEHOTHKH
peaccoumanmuny, Takok Merox HO3BONHET AABATh HO TONBLKO
KaYecTBeHHY), HO B KOIMIOCTBCHHYH) ONEHKY CIHSHHA Te-
HOMOB HCKOMOIO BHDPYCA C TeHOMAME KIICFOK.

Brauane G6naE mHsyYeHH KIeTOYHHE KyJAbTYpH, HpO-
H3BOAAMHAe BHPYC. BEHIACHEIOCH, 9YTO B TeHOMAX HX KIOTOK
OOfiepRATCA MHOTHE JAeCATKH KONHil reHOM-PKBABAIGHTOB BH-
pyca, a B HTONJIa3Me — MHOTH® COTHH H THCAYA BHPYCHHEIX
reHOMOB.

3areM GHIIO HCCHEHOBARO HECKONHKO HECATKOB PAKOBHIX
tkaged. Hm B nefiKosHHX KAeTKax, HB B TKAaHAX JuMd@oM
(roumee, B [IHK aam PHHK atanx kierox) me 6mnm oGmapy-
eHK HOCAeJOBATEILEOCTH, KOTOPH® HPHACYIA HYKIeHHOBHM
ruciaoraM (PHK- mam JITHK-tpaBckpmnTy) BEpyca TEma D.
He 6mno mx ofmapy:kemo m B GonbmEHCTBe 00pasmoB paxo-
BHX TKaHeH — paKa jKelyflka, pAKa Ko:KH H Apyrmx ¢opu
paxa. IlonokATeJbHNE pe3yJibTaTH Jalla OPAMEPHO HOJO-
BAHA CJIYI0eB B ONKTAaX N0 MOJNEKYJApHOH rEGpEAmsamAH
papycHoit ITHK-tpanckprnra ¢ [IHK aan PHK ms rkameit
rOpMOBACCONEHPOBAHANX (JOpM paKa YKeHIOEH — paKa TPyA-
HOH jKeNesHl H paKa AHYHAKA.

Haxk 3To Bcerna OnBaeT B HAYKe, PeIIeHHe OHOIO BO-
mpoca cpasy ke poxkAaeT PAA HOBHX. Ecrs nm B opraEmaMe
GoJLHBIX paKoM aHTATENA MPOTHB HOBHX BEPYcoB? Bymayr nm
COenuaNbHO OPATOTOBJAGHHEe HMMYHHH® CHBOPDOTKH pearms-
poBaTh ¢ AHTHIeHAMH B DAKOBHX KiIeTKax denoBeka? Mo-
ryT Jd HOBHe BHpPYChl BHI3HBATH 3AOKAYECTBERHOe Mepepo-
JKAeEre HOpMaabHEX KaeTok? M Tak manee,

9ro saxoHoMepno, 6o, kak macan C. U. Basmaos, «ko-
rAia HAYKA [JOCTHTaeT KaKoK-IAG0 BepIIMHN, ¢ HEe OTKpH-
BaeTcA o6mMpHAA NepCOEKTHABA RajdbHEHIIEro myTW K HOBHIM
BepIIAHAM, OTKPHBAIOTCA HOBHE AOPOTH, IO KOTOPLIM HayKa
noiifer panpme». Hajmo ckasaTh, 9To NMpoBeleHHHE HCCIONO-
BaHMA DOTpeGOBANE He TONBKO O(0BeNEEEHHOr0 TPYAA yde-
HEIX DasAHYHHX CHEeNUANBLHOCTOHR — BHPYCONOroB, Mopdoino-
roB, AMMYHOIOroB, GHOXEMHAKOB B Ap., HO H COOTBETCTBEHHO
ACNONbL30BAHHA OGmMApHOr0 apceHala TOHKHX H TPYROeMKHX
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CcOBpeMeHBHX MeTONOB aHANHESa. B HCTOPHH HayKH eCTh Mac-
ca OPHAMEPOB, AOKasHBAIHAX, YTO pemenHe HamGoxee
CIOMHEIX BONPOCOB BOSMOJKHO JIMIUL HNPH CHHTETHIECKOM,
KoMInexcHoM momxofe. OGcy:knaemas spmech npoGaema — xo-
pommii ApHEMep, WLIIOCTPHPYIOMHN 9TO HOJOKeHHE,

Nsyuas OHKOBHpYCH KMBOTHHIX, HCCJIOJOBATENH YCTa-
HOBHJIH, 9TO HapAAy ¢ HCTHEHO OHKOTeHHHM BHDPYCOM B SJO-
Ka4eCTBEHHO HEPePOKACHHHX KAeTKax OOGLIHO HPHCYTCTBY-
0T B PBHPYCH-COYTHAKE M BHPYCH-IIOMONIEMKH, KOTOpHE,
6yayusm HCTHHHHMHA OHKOBEpYCaMm, TeM He MeHee He 06ia-
AT cHocoGHOCTHI0 BHIIKIBATH 3JIOKauecTBeHHYH Tpamcdop-
ManaKo ODOPasKaeMBIX HMH KIETOK.

Panee Gbuto m3BecTHO, 4TO0 JAAMEPOME KaKEM-TO 06pasoM
CBASAHH ¢ BHpPycaMH® rpynnn repmeca. Ilosromy 6rumm mo-
CTaBlleHH ONHNTH MoXeKyaapHoi rm6pmamsamum JIHK nmro-
MerajloBEpyca — OJIHOr0 M3 IpeAcTaBUTeNell BAPYCOB rPyIOH
repueca — ¢ [IHK, suaenenno#t us ceneseHKE GONMLHBIX JAM-~
JomaTozoM. B sTEX ommrax 6HA0 moxasamo, yro JIHK mam-
JoMaTO3HEIX THKAHEH CONGPKAT IOCJHEHOBATEABHOCTH, IO-
moxormaane JIHK nmroMeramosmpyca. Taxkam o6pasoM, B
AEMPOMATOSHHX TKAHAX GHIO YCTAHOBICHO HANHIHE T'eHO-
MOB ABYX OHKOTeHHHX BHDYCOB, HIH, TOYHEe, ABYX BHPYCOB,
0o061aal0IHX OHKOTeHHHMHA HOTeHIMAMHA — HeHAeHTH(HIH-
POBAHHOI0 OHKOBHpPYCa (HAIOMHHWM, YTO MOJEKYJIgpHAA ral-
PHAHSANHA He BHABMIA B NTHM(POMATO3HHX TKAHAX MOCIOH0~
BaTeJbHOCTA, OPHCYIMe OHKOBEpPYycy Tmma D) m mmroMera-
JoBHpYcCa.

JI060UbITHO COMOCTABHTh HTH AAaHHHE ¢ HCCIOAOBAHHAMHE
ComreiMaBEa ® 6ro COTPYAHHKOB CXORHO# 0olle3HH Kyp —
maMpoMaTosa Mapera. Jlo cux mop mpmamaercs, 9ro Boaby-
nareneM Gonesam Mapeka ABifeTcd NTHIME TrepHmec-BAPYC,
OAHAKO B ONHTAX YHNOMAHYTHX A4BTOPOB Go/esHL pa3BHBA-
Jach OpPH 3apaKeHMH LHIIAT RBYMA BHPYCAMH — repmec-
BHDPYCOM H BHPYCOM NTHYbEro Mmeao6aacTosa, B TO BpeMs
Kak 3Apa)KeHMe TONHLKO ONHEM H3 3THX ABYX BHPYCOB He
BH3LBaANO GonesEH. Bmorne BOSMOKHO, 9TO H Y 4YeJOBEKA
HEeKOTOpH® (OpPMH HEOILIASM — Pe3yJbTAT CBOeoGpasHol
¢KOOmEepPANMHE?Y JBYX BHDPYCOB ¢ OHKOTGHHHIMH NOTEHIHAMH,
KaK H BIOJHE BO3MOKHO, 9TO 3JI0OKAYECTBEHHHH aEM{oMa-
T03 — 9TO TO)Ke IPEMeDP TAKOH «KOomepamdml».

Hsygam ModeKkynaspHHe MOXAHHSMH XPOHHYeCKHX BHpPYC-
HHx EEQexnuil, ncclefoBaTeNn OGHAPYKHIH ¢KOOIEpPANHIO»
OHKOTOHEHX ©n HHPeKHmoHHHX BHpycoB. HambGonee momxmo
8T0 fBIeHMe GHUIO HCCAeJOBAHO NPH H3YYeHHH XPOHAIECKOX
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nAQexnur KyasTyph Kinetok HEp-2 PHHK-comep:ramum BH-
pycoM kiemeBoro annedanmra. B Teuemme NecATKAa Jer
KyJbTypa HepeBHBANACh MHOTO COT PA3, H B HEHA NOCTOAHHO
IPHCYTCTBOBAJX BHPYC KIeImeBOro 3EmedalmTa, IT0, OAHAKO,
He NpPHBOAHMAO K PpaspylIeHHMI0 KJIeTOK. YHAXOCh HOKA3ATh,
BO-IIePBHX, YT0 3TA KYJALTypa IPOKOJI/RAET IPOHSBONATH OH-
KoBEpyc TEHma D, BO-BTOpHX, uT0 mHQEKOHOHHOe HAYANO BH-
pyca KiemeBoro sENedasATa NPOXYNEpyeTcA B BANe HHPEK-
I{HOHHHX pPHGOHYKAEGOUPOTOHAOB, & He HOJHONEGHHHX BHDH-
OHOB.

OnmcaBHas MoJgens npefcTaBiser Goabmoll TeopeTHYe-
CKHil WHTepec, TAK KAK YCTAHABIABAET BO3MOKHOCTh B3aH-
MOJIGHCTBHA OHKOBHpyCA ¢ WH(EeRIMOHHHM BHEpycoM. MosxHO
3aK/II0THTH, UTO COBMECTHO® CYIeCTBOBAHHe B KJIETKAX ABYX
BHPYCOB CONPOBOKJANOCH HEONHOKPATHOH TPAHCKPHOIEER
refoMa BEpyca Kiemesoro smmedainta B JJHH ¢ momompwo
ofpaTHO# TpaHCKpHNTA3H OHKOBHpPYyca H HOcieAylomeldl HH-
rerpanmeit J| HK-rpanckpunra B kaerorryo JHK. B pesyan-
rate JJHR-TpanckpunT apGoBEpyca cTam 9acThio KJIETOTHOIO
regoMa. OfHaKO ONHCANEHAS MONeJb HOCHT HCKYCCTBEHHEIH
XapaKTep, H HOITOMY IpPEeNCTABIAIO0 WHTOPeC HAHTH CXOXHLO
MeXaHH3MH OPH ECTeCTBeHHHX HNATOJOTHIECKHX IIpOIeccax.

YueHnie 06paTHIH BHEMAHHE Ha CHCTOMHYH KPacHYIO BOJ-
9aHKY — AMMYHOJOTHIECKYD GonesHb, JAA KOTOpOX paHee
YCTAHOBMIH TDPH CIeRyIMHe 3aKOHOMEDHOCTH: BO-IEPBHIX,
GonbHEIe HMET HEOOHTHO BHCOKH® THTPH AHTHTEN K BHPYCY
KOpH, KOTOPH® COOTHOCHTCA CO CTOHeHbI0 T)KeCTH HAaTOoNO-
FEYECKOTO0 IpOIecca; BO-BTOPHX, B IelfKomuTax GomBHEIX
MeTOOM HMMyHO(PIyopecmeHDEHE 0GHapyKWBAaeTCH KOpeBOi
AHTHTeH; B-TPETHUX, B KJIETKAX, HOPAKGHHEX NATOJOTHIE-
CKHM @pOIEeccCOM, HNPH BJIEeKTPOHHO-MHKDOCKOIMHIOCKOM HC-
ciefiloBaHAE ofHapymmBaloTca TpyGuarHe ofpasoBaHEf, BeCh-
Ma CXOAHBle ¢ HEKOTODHME CTPYKTYDAMH NapaMHKCOBHpPY-
COB, K KOTOPHM OTHOCHTCH BHDYC KODH.

Heo6xoauMo oTBeTHTH Ha ABA BOOPOCA: MOMRHO I® 06Ha-
pyxnats B THK sapgep nopameHHRX BOJYAHKOE KIETOK HO-
cJIe{oBaTeIbHOCTH, KoMmiemenTapase PHR smpyca kopm, m
MO}KHO JIX BHSABHTH B STHX KJIETKAX SKCHPECCHI) TeHOMA OH-
KoBEpycoB? [l oTBeTa Ha HepBHIA BoHpoc GHUIE mocTaBle-
HH OOKTH MoJdexylapHoi rmpmpmsanmm PHR BEpyca kopm
¢ JHK npopamemmmx pomrzamrok Tramell. B ommrrax Gruro
moxasamo, 910 JIHHK, Bujenemmas H3 mouex, cele3eHKH,
KOCTHOTO Mo03ra, JEM(pATHIECKAX y3J0B H JEHKOOHTOB OT
GonpEHX CHCTeMHOH KpacHOH BONIAHKOM, COMepMHT mocie-
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NOBATEILHOCTH, KoMnaeMenTapEse PHH pmpyca xopm, mpm-
geM B HeKOTOpPHX obpasmax mo 10 remoM-sxBEBajeHTOB Ha
KJIETKY.

Bruro moxkasaEo TakKe, 9YTO B 3THX KIeTKax oGHapymm-
paercd ofpaTHas TPAHCKDHITA3HAA AKTHBHOCTE HAa MATPHOE
pHcoxoMoneKkyigpaoi PHH, mumME caosamm, GHiaa obma-
pYyKeHa BKCHOpeccHd OHKOBApPycCa. JTOT BHEpYC He SBISETCA
oHKoBEpycoM Thma D, Tak Kax MojexyiaspHas re6puamsa-
nHAd He BHABAGET IOMOINOTHYHEIX €My IOCAeHOBATEIbHOCTEH.

OcHoBHIBagch HA IONYIEeHHHX RAHHHYX, MOMKHO CICKYI0-
muM ofpasoM IIpeACTABHTh HAYAKLHR® SHTAINN PpA3BATHA
CHCTeMHOH KpacHOM BomuaHKH. Ilo-BRmuMoMy, B peaxmx ciy-
9aAx KopeBodl HH(EKIEH NDPOMCXOAMT B3amMOAeficTBHE KO-
PeBOr0 BHpPYCZ ¢ JATEHTHHM OHKOBHADYCOM; B pesyJibTaTe
TAKOTO B3AMMOREHCTBEA o0paTHa® TpPAHCKPHETASa OHKOBH-
pyca HepenEcuBaeT (TpaHCKpEOEpyer — Ha SSHKe BHDYCO-
aoroB) xopesyio PHH s JIHH, Koropas BcTpamBaeTca 3aTeM
B KICTOYHHIH RACHENCTBeHHHI amnapar H TAKAM 0GpasoM
CTAHOBHTCA TIDPYyNNOH KIeTOYHHX TIeHOB. JKCHPECCHf 3THX
reHoB BHIPR)KaeTcd B CUATese BEpyccnenudpmieckHx Genkos,
KOTOpHE 9YaCTHYHO BCTPAHMBAITCA B KIETOYHHe MeMOpamn B
H3MeHAKT HX aHTHTeHHHe CBoiicTBa. Takwe KueTkH cTaHO-
BATCA TY)KePOAHHIMA JJjig OPTAHHEsMa H O0BEOKTOM aTakm A
6ro HMMYHHHX KJI6TOK.

Tak HaUAHAETCA PASBETHE AYTOHMMMYHHOH GoJesHH.

Mu xortenm ofpaTET: BHEMAHHE em[e HA ONUH LATONO-
rEYecKmil mpomecc, B KOTOPOM Y9acTBYIOT OHKOBHpYCH. Peus
HfeT o mpolieMe COBMECTHMOCTH H HECOBMECTHMOCTH TKa-
Helt, 0 peaKIHH HepeCaKABAGMOM TKAHHM, WM TaK Ha3hIBae-
MOr0 TpaHCIIaHTaTa. MaBecTHO, 9TO eC/NH CKpPeCTHTH ABe
9HECTHE AMHEA MEINe#, TO NOTOMCTBO CTAHOBHTCA HETYBCT-
BHTENBEHM K Hepecafike TKamm aboro @3 pommreneii. Ilpm-
AHEBAOTCH BCe BHAHK TKAHH, B TOM YHCJHe B JIuMPonmHaZg,
cofep/Ramiad HMMYHHOAKTHBHHEe Kierknm. Ecam xe mnepepn
nepecamKoit MEMPOMAHON TKAHHE y pequIHeHTa (HOXyJIaTens
TKAHH) HORABHTh HMMYHHYI0 CHCTeMYy, TO BOSHHKAeT CBOe-
ofpasHasg peaknEd: Hepeca’keHHHe JUMQPOHJHEE KIETKHA
aTaKyloT HORABICHHYI) CHCTeMY XO3AWHA, KOTOpad AJA TpaHC-
ILIAHTATA HALNOJOBHAY CBOA (CXOJHOIrO, FOMOJOTHIHOTO POXH-
Telin), HANOJOBHHEY Ty:Kad (OT Apyroro poxaTend). Tak Bo3-
HHEKaeT GolesEb, DONYIMBIIAA HA3BAHME <«TPAHCINIAHTAT
OpOTHB XO3sHHa». MsyueHme ;KEBOTHHX, NOpaReHHHIX 3TOok
GolesHpI0, IOKA3ANO, 9T0 B TKAHAX pPe3Ko BHpa)keHa 3K-
COpecCHA, >KUSHEHEATeALHOCTh OHKOBHPYyCa, & B HOJJAHEX
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cragaax GollesHH, OpHEHMAlONei XPOHAYECKOe TeIeHHe, Yy
JREBOTHHIX YACTO DPA3BABAITCA 3NMOKAaTeCTBeHHHEIe JHMPOMH.

TaxaM o06pasoM, OHKOreHHHe BHDYCH, & TO4YEee, OHKO-
BAPYCH — YYACTHHKH He TOJNBKO HEOIIACTAYECKEX Ipomec-
coB (Kak caME mo cebe, Tak ¥ B acconmanmmm ¢ JIHH-comep-
JKAIIEMA OHKOTeHHNMA BAPYCAMH), HO H, B3aHMOReHCTBYs
¢ nAEQEeKMAORAKMA BEPYCAMH, MOTYT CTATh OPHYAHOH pa3BH-
THAA ayTOEMMYHHHX mponeccos. Bonee Toro, omm HrpaioT ompe-
JIeICEEY10 POJIb B TEYEeHAR peaKnuit, RabiofaeMHX OpH
TPARCIUIAHTANMA OPTaHOB H TKaHel.

Ecnm comocraBaTs Bce 3TH (PAKTH, TO HANpamIBBAETCHA
MBICHB: HE SBIAIOTCA JU OHKOBHPYCH HOPMAJbHBLIME KOMIO-
HEeHATAMH OpraHHM3Ma, YJaCTBYON[HMH B HpOHeCCax KIeTod-
Horo mukna — paddepernuanas m nonrdepanun? Mucab
O TOM, YT0 OBKOreHAHEe BHAPYCH MOTyT HPHHOCHTH MOAB3Y,
Ka)KeTCA IPOTHBOECTECTBEHHOH, HO €CAH OTPEmATHCA OT aH-
TPONOMEBTPH3MA, TO MOKHO IOKA3ATH, UTO B RHBOTHOM MHDe
OHH BpAJ| 1A NPABOCAT BpeX NONYJIANHA.

HelicTBATEN HO, paK pasBEBaeTCA OPH PAABANEOHHLIX
BO3/lefiCTBHAX, OPH JAefiCTBEN KaHIEPOTeHOB H B CTAPOCTH.
Ilepsue pmBa ¢akTopa HeHATYpaJIbHH, BeXapaKTepHH A
eCTeCTBeHHOH cpegul o6mTaHHgA, a mopakenHe ocofeii, BH-
IHe{ITNX H3 NPOAYKTABHOTO HEepHOAA, He OTpa’kaercd Ha
cyAn6e momynanmm. C gpyroit CTOPOHH, JaTeHTHHH OHKOBH-
PYC co cIa6HMH OHKOTeHHHMHA MNOTeHINAMH, YKeé BCTDOEH-
HHA B reEOM KJIGTKH, MOXXeT 3aIIATHTH €e OT POACTBEHHOTO
BLICOKOOHKOTeRHOTO BHEpYCa& IOROGHO TOMY, KAK yMepeHHEIA
¢dar sammmaeT KIETKY OT BHICOKOBHPYJIEHTHOTO POJACTBEH-
HOro (ara.

Bce ato mokKa TOnBKO mAoragKa, cyry6o TeopeTmuYecKoe
HocTpoeHHe, BHCKa3aHEOe JHMIbL 3aTeM, YTo6H NOAYepRHYTH
HeoGXOXAMOCTL HOMCKA HOBHX NOAXOM0B K HOHHMAHAN
cloxkBO0d WpoGNeMH KaHIeporeHeaa.

OneE E3 TAKAX NOAXOROB — CANOTE3a, COrAacHO KOTOpOi
«paKoBHe» TeHH, TO eCTh I'eHH, YIaCTBYWOIGHe B KaHNOpPO-
remeae, EMEIOT KIeTOYHNe, & He BHDPYCHOe HIPOHCXO)KICHHE.
Burte Moxer, ciegyer Gonee mogpo6HO HBIOMRETH 3Ty THMO-
Tesy H NOCHJIKH, JIe)Kal[Ae B ee OCHOBP.

IlepBaa nmocuaKa — 310 IpH3AAHAE TOTD, YTO PaK B MpHH-
nHOe MOMKeT Pa3BHBAThCA ¥ 6e3 YUacTHsA OBKOIeHHHX BHpPY-
COB, XOTA HA CaMOM feliie OB Bcerja HJI¥ HOYTH BCerpga pas-
BHBAETCA OPE YIACTHE BApPycoB. Muicip 3ra crameT Goxee mo-
HATHORX HECKOJLKO HO3Ke.

Jlna momMManEa maNbHeHmero cJaefyeT CKasaTh, 4TO re-
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HOM KJIETOK JKHBOTHHIX COCTOHT M3 ABYX Ipynnm reHoB. Oko-
0 TPETH TeHOMA 38HATO YHHKAIHLHKEIME TeHAMM, pPeryjiamus
paGoTH KOTOPHIX HMeeT CTPOrmil HMepapXHYecKHH XapakTep.
Oxollo ABYX TpeTeik reHoMa SaHATO NOBTOPHHIMHA IOCHEO-
BATENLHOCTAMH, HAIDEAMED MHOTHMH THICAYAMHE pHGOCOMANb-
HHX remop. Peryiamus ®X JesATeabHocTRm Golee mpocra, W
GONBMHUACTBO BX HAXOAHTCA 4am[e BCETO B (PYHKOIMOHAIHHO
AKTHBHOM COCTOAHHE,

Jlanee MH mcxoguM H3 CIeNyOIIAX IOJOKEeHHH, KOTOpHE
MOJKHO CYHTATH [{OKa3aHHHIMWA, BoJLIIWHACTBO H3BeCTHHX OH-
KOBHPYCOB, B TOM YHCJe SHJAOTeHHEX, obiajaer cialoit oH-
KoreHHO#f AKTHBHOCTHI0O HJIM BOBCe He OHKOTeHHH. Bcerpam-
BaHHe HX B TeHOMH KJIETOK MO)KeT OHTh IOBTOPREIM, H IO-
3TOMY Yy PpasHHX JHHHAH JKCIEPAMERTAJNLHHIX KABOTHHX H
nx TKaded B agepHolt [JHK o6mapy:kuBaerca pasHoe IHCIO
reHOM-9KBHBAJIEHTOB OHKOBHPYCOB, OCHIHHM MECTOM BRIIO-
gemnsa JIHK-tparckprnToB. oHKOBEpYCOB cny:aT obaacTa
xpoMocoM, cofep;Kamae MNOBTopAINueca remsl. HaxoHen,
OpE TPAHCKPHINME BEPYCCHORMHEPHISCKAX YIACTKOB KJIETOU-
soit IHK wmoker GMTh 8axpadeH y4acTOK, COJep/KAIMAM HOD-
MalbHHEe KIeTOYHHEe reHh. JTH YeThHpe IONOMKEHHA — pe-
SYXBTAT HSYYeHHA MPONECCOB HHTOTPANMH M SKCHPECCHH MO-
ReILEHX BHPYCOB, NOPa’KAOMEX IPHsyHoB m nranm. Hak
BH/THO A3 A3JO0KeHHOI0, OMMCAHAKLE HPOMEeCCH HWHTEIPANUE H
9KCIPeCCUH He COMPOBOKAAIOTCA PA3BHATHEM SJ0KAYECTBEH-
Hoil TpaHCchOpMAEA KJIETOK.

K ocmoBHOMY mocTynaTy mpejinaraemoil rHHOTe3H OTHO-
CHTCH npeAnoiioKeHdae, 410 mHorga muterpamma JIHH-rpan-
CKDHITA OHKOBHPYCA HPOACXOAHT «m0 OmAGKe» B YHEKAJAb-
HYI0 JaCTh TeEOMa, B JaCTHOCTH B Ty ero 06JacTh, KoTopas
perynapyer Kiaerounoe penenue, IIpm paGore atolt wacTm
reHOMA CIHTHBAETCA BHpyccHemEPHISCKHEN YIACTOK H OAHO-
BpeMeHHO MOryT GHTH 3aXBaUYeHH K/IETOYHHE reHH, Bearw-
INHe OHpefejeHHEHME (asaMd KAETOTHOTO JeJeHHA,— B ITOM
CYTH BTOpPORK NOCHIKA rEmoTesH, Tperba HochuuKa dopmy-
JEpyeTcA TaK: 3aXBATHB KJIeTouHHe reHH, Bapycmags PHH
MOYKeT BHOBb TpaHCKpuOmpoBaThca B JIHK m 3amaATH cBoe
o6nyHOe MecTO — 06JacTh reHOMa, COMep)KAIMyI0 HOBTOPHHE
TeHEL.

Ilockonbky B 9TOH 9acTH reHOMAa HeT HepapXHYecKodl pe-
ryAANEA ¥ TeHH HOYTH BCerAa (YHRIMOHANHHO AKTHBHHI,
TO TAKYI0 JKe aKTHBHOCTh HPHOGpeTanT M NepeHeCeHHHe CI-
I YHEKaJAbHKe TIeHH, BCJAEACTBEE Tero HApyImIaerca HOp-
MaNLHENEE KueToumniif nukA. Taxk HaumHaeTcA nemb mpomec-
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€OB, NPHBOJIAIEX K HEPEPOKACHEI HOPMAINBHON KJIETKH B
SJIOKATECTBEHHYI0, & BHPYC, SAaXBATHBINAN COOTBETCTBYIOINHE
KIIeTOYHLIe TeHH, CTAHOBATCA OHKOTeHEEIM,

EcrecrBeERO, 3T IHOOTE3a, KAK H BCARAA Apyrad, HYyK-
fiaeTca B mMpOBepKe, B IOKA3ATEIbCTBAX.

HexoTophe sKcIepHMeHTANbHHE pPeSyIALTATH MNOCTeTHHX
IeT CBHAGTENLCTBYIOT, KasKeTCA, B HONb3y TIHIOTe3H. B ua-
CTHOCTH, /IOKA3aHO YKe, IT0 OHKOreHHHM yC CApKOMEL
Payca (Tax HaseBaeMHl CapKOMATOSHHIA TeH) HMeeT Kie-
TOTHO® IPOMCXOKAeHHe M O0HADY/KHBAGTCH METOJOM MOIe-
KynapHOZ ra6puAMsanuEm B HOPMANbHHX THaHAX Kyp. Cxon-
HEI TeH ofHapyxeH WM y ApPYTAX OTHO, HpEYeM pasiHIHA
MKy HEM M CADKOMAaTOSHHM TeHOM BHIpAYKeHH TeM Gozee,
9eM JaJbIOe APYT OT APYTra OTHIN HAXOZATCA HA SBOJIONHOH-
Ho#t JmecTHEIe.

Jlo cEX mop MM paccMATPHBANHM OHKOTEHHEE BHADYCH H
BHI3HIBAGMEle MMM IPONECcCH ¢ NOSANWY HATOJNOTHH, XOTH H
HOMI6PKHBAIHA ONEHKY HEKOTOPHX HX CBOHcTB ¢ Gonee ob6mmx
Gmomormuecknx moammmit, C 9TOH TOYKE 3peHMA Heabad He
BHJIETH CXONCTBO MEXAY CTOAL DA3NAYHHIMH, Kagajkoch 6mi,
ABIIeHHAMA, KAK JH30TeHHA, T0 ecThb BRmiodendme [JHK da-
roB B [{HK Garrepmii, ¥ KaHmeporemes y JKHBOTHBHIX, BHISH-
BaeMuii OHKOTeHHHIME BEpycamMu. B ofiomx cayvagx mpo-
HCXONHT Nepepo/KJeHHe KIeTOK, HaGuwpaerca HNepeHOC
KJIeTOYHHX TOHOB, 8 BAPYCH (TOYHee, HX TeHOMEI) MOTYT Ope-
BPAINATLCA B COCTABHE® JacTH TeHOMOB KIeTOK MIH CHOBA
(B cryuae JIHK-copepkamux BHpPYCOB) CTAHOBHTHCA ABTO-
HOMHHIMH CAMOPeIpPORXYIHpYIOIEMHECE cHcTeMamu., OGmuM
A 9THX IPOMECCOB ABIAAETCA OOGMEeH reHeTHYeCKHM MaTepH-
anoM, BHPYCH BBICTYHAKT B POIA HOCPEJHHKOB TreHeTHUE-
CKOro o0MeHa, & OCHOBHWM MeXAHW3MOM €r0 ABIAETCA WHTEe-
rpanug.

Ecim ygecTh, 9T0 BAPYCH HOOPa/KAOT BCe CYINECTBYIOIIHE
Ha 3eMie GHonormuecKHe BHAH, OoT GaxrepHii Ko BHCHIAX pa-
cTeHHil, OT mpOCTedmMX A0 BEICIIAX )KABOTHHX H JeJOBEKA,
ecIH yJecTh, IT0 MHOTHEe BADPYCH 9YepefylT cBOe IpebnBa-
HAe B DPACTCeHHM M HACEKOMOM, B TEIUIOKDOBHOM KHBOTHOM
H B Kieme HMIH MOPasKal0T MHOTHe GHOJOTHIECKHe BHALI, €CIH
yuecTh, HAKOHEI, YT0 MHOTHe M3 HHX JJIHTEALHO OpeGrBamT
B OpraHEsMe XO3AHMHAR, TO Bce Goee CTAHOBHTCA 0YeBHIHOIL
POJIs BEPYCOB He TOIBKO KaK Boslymwreneif, HO B Kax mepe-
HOCYHKOB remeTwiecKof wadopManmm, HOCPeJHAKOB reHETH-
gecKoro o6Mena B Gmocjepe, Kak PakTOpOB, HAKOHEN, YCKO-
PHIOIHEX 5BOLONHIO OPTAHAIECKOTO MADA.
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Paccmorpersriii Bonme ofme6Homormaeckuti acmeKT DpH-
XONHMTCA YYHTHBATh H NPH H3yYeHAHN KPONECCOB BHPYCHOTO
KaHneporeme3a. VicciemoBamMsA NpUpOAN paKa eme NAJOKH
OT 3aBEpIIeHHA, ONHAKO KO0€-94TO YKe CHeNAHO AJA NOHEMA-
HHA, & 3aTeM H pellleHHA 3T0H cloxKHeime# mpoGaeMHl.

Ectb Bce ocHoBaHMA HapeAThCd, 9T0 B 0Gospmmom Gyny-
meM MeRWNHHA HOJYIAT HOBO® JelicTBeHHOe opy:KHe nMA
Gopr6E ¢ TPO3HHIMH 3A0KATECTBOHHNMH 3aloreBanmaME.
Y4BTHBaA H3BECTHHE B HacToflee BpeMA (aKTH H GHCTpbIi
Oporpecc B H3yUYeHHH ONyXojeif, HeNb3A He COTMACHTHCHA C
IPOrHO30M, IONYJYeHHEIM Ha OCHOBAHAM MACCOBOIO ONpOCa
CIeqEAINCTOB B 3TOit o6macTH.

CoenmaNvCcTH YTBOPKAAKT, UTO JOCTHKGHHA B IHATHO-
CTHKe U JI0UeHHW pPaKa YMEHHIIAT BABOE CMEPTHOCTh OT BTO-
ro 3aGoneBamEa y:ke B 1988 roxy. A mosBienme B Gammaii-
meM GyAymieM HOBRX CHILHOREACTBYIIAX NPOTHBOOIYXO-
NeBHX OpemapaToB Gynmer cmocoGCTBOBATH IOYTH NONHOMY
u3baBiIeHUIo Je0BegecTBa OT paKa k 1997 rony.

ByneM HapgeAThcsa, 9ITO HPOrHOSH ONMPABRAIOTCH.

K Bmacrosmemy BpeMeHE B coemmanbHOR JETEpaType yiKe
omucano oxono 100 cayuaes o6HARE;KEBAIOMEro OPAMOHEHAS
uaTepdepona mpm samymensnx ¢opmax pakxa. CraTECTHEA
TaKaf: y IOJOBHHH GONBEKX HAGMIORANOCH WOTKOE YIydiie-
HE6, BHPaKaBIIeecd B YMeHLIIOHHH pasMepa Omyxodeil m mo-
HaBIeHHA METACTA3NPOBAHKA.

Ipenckmit yuenwit Crpasmsep ECOONb30BAX EHTEp(EpOH
npu nedennn 40 fereil, CTPaABMIEX TAK HASHBAGMHMHE OCTEO-
TOeHHHMH CAPKOMAaMHW, JAIOIAMHA Nake IOCHe aMOyTANUE IO-
paKeRHHX KoHewHOCTel no 80 mpomenToB MeracTasos. Mnren-
CHBHAH H JJIHTeJbHaA HETOpdepOHOTepAINA NMpPEBEJNA K TOMY,
910 GoMee MONOBHHEM GOIBHBIX KM CBHIIe 3 et (Cpox Ha-
6xionennEs), B To BpeMA KaK B KOHTPOJABLHOH rpynme BLIKHB-
mux Gruo MeHee 25 IPOeHTOB.

HNarepdepor oxasancs 3(pPEKTHBHNEM M OpPH APYTHX 310~
KavecTBeHHHX saloneBammaAx (NefKeMHH, AeHOKAPIEHOME,
paKe mIeKE MaTKH ® Ap.), I/le ero OpAMeHeHEe IIOKASAHO IO
KpaiiHefi Mepe ANA DpeAyNpe;KNeHAA BTOPHYHHX BHPYCHHX
OCJIOMHORNY, JacT0 HaGNIONANIIEXCA B PesyiNbTaTe HCIONb-
80BAHHASA IHTOCTATAKOB (BENI6CTB, OCTAHABIABAION(AX [[eIeHHE
KJIETOK) A EMMYRONEIpeccanToB (Bem[ecTB, MOXABIAIOMIMNX HM-
MYHHHE PeAKIAN OPTaHASMAE),

Y6eqaTenasane pesyAsTATH GLUIA NONYI6HH OPH JIOTOHHH
OBEHMIBLHOTO HANMIOMATO38 FOPTAHE — 3a60/IeBAHEA IrON0CO-
BHIX CBA30K, BHP&/KAIOIIErocd B TOM, 9T0 Ha HUX HaGuopaerca
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poct GoponaBok. Xmpypraueckoe yjnaneHHe GopoaaBoOK mpaK-
THIeCKE Man0dQPeKTABHO — OHR GHICTPO BHIPACTANT BHOBb,
Taxk, ogan peGenrok neperec 400 (1) nono6rnx onepanmii. Mu-
TepdepoHOTEpAIIAA NpPHMEHANACh B CEMR CIyYaAX: y Tpex
GONLHRIX YCTAHOBJIEHO LIOJHOe M3eYeHHe, Y OCTANALHHX Ha-
6mopanoch GricTpoe ymMeHbmenHe pocTa 6GOpOXAaBOK, NmpaBAa
AHmMb [0 TeX HOP, IOKa BBORMICHA (IyTeM HWHBEKImii) mpe-
mapar.

Bce m3BecTHHe Ha CerofHA KIMHAYECKHe HCOLTAHAA HH-
repdlepoHa MOKA3ANH €r0 MANYI0 TOKCHIHOCTL. Jlaske Opr anm-
TeJbHOM H HHTCHCHBHOM JEYGHMH, KOr[ia MEIHOHE eNHHHAN
mpemapata BBORHNH 2—3 pasa B HefeJl0 B TeUeHHE OT IOXY-
TOpa /0 ABYX ¢ HOJOBHHON JIeT, NHME B PEXKAX CAYIaAx GHIE
OTMEYeHH HeIPOAOMKATENbHOE NOBHIICHAE TeMIePaTYPH, He-
SHaYATeNbHHE MeCTHHe 60/H, a/ulepravecKue peakndH H KpaT-
KOBpeMeHHEE TpoM6omETO- B rpaRyIOnATOHEMHEH. ITH M0601-
HHe peakIBH Hcuesand aAB60 camu mo cebe, T0 ecTh Ges or-
MeHH HH'beKNnaik, 160 mocie X OTMEHH.

Bce aTH HaHHEe IOSBOJNAKT OCTPO CTABHTH BOIPOC 0 HpPO-
H3BOAICTBe HEOOXONEMHX IS MEeJEOWHCKOH NPAKTHKH KONM-
v9ecTB HETepPepOHA H CHH’KeHEHH ero crommoctan. Hume aror
mpemapar HOIYYalT H3 Ne{KOOHTOB KPOBH HOHOPOB, TO €CTh
H3 0YeHb HOPOTOr0 CHpbA, OpEYeM ¢ KpaliHe MHSepHHM BH-
xofom. CymaTe CaMH: OCHOBHMM IOCTABIIRKOM BHICOKOAKTHB-
HEIX IpemapaToB mHTepdepoHa fAad cTpaH Jamajga Guxa H
ocraerca Omenanapas; » 1979 roxy rpynna K. Kamremwna ms-
roroBana 0,4 rpaMma OYHIIEHHOTO YeJOBedecKoro muTepde-
POHA, H3PACXOMOBAB HA 3T0 4D THCAY JATPOB JOHOPCKOME Kpo-
pH! JTO BHAYAT, YTO AJA MONYICHHAA OJXHOTO rpaMMa maTepde-
pona HeobxommMo oGpaborath Gomee 100 THCAT NATPOB Kpo-
Ba OT npEGamsaTensHO 200 THCAT noBOpOB. CTOMMOCTL OXHO-
ro rpaMMa TAKHEM cIocoGoM MOXYIeHHOro IpemapaTa COCTAB-
AsieT, MO pacieTaM aMEPHKAHCKHYX, CIEeNHANHCTOB, OKoXo 50
MHJLUIHOHOB JoiapoB. Bo 4To ke 06XORRTCA TOrRXa JeuemHe?
PasoBag nosa mAETepdepoRa — OAMH MH/LIAOH eNHEHLN, B Je-
He’KHOM BHpa)KeHEE 3T0 100 monnmapos 8a ofHY HHBEKIHIO,
a MOAHHM Kypc Nevenns — 30 TecAd Ronzapos E Goxee.

Ho mupoxoe npaMenenne mATepdepoHa CHepKABAETCA He
TOAbKO H, IOKANyl, He CTOALKO €ro JOPOrOBH3HOH, CKOALKO
HeJOCTATKOM HCXONHOTO CHpbA — AOHOPCKoi kpoBr. Tax, Toro
raTepdepond, Koropwi 6ux noayden B 1979 rony, xsatrno 6K
BCEro Ha [Be THCAYE GOMLHEIX, 3TO NPHOIH3HTENBHO AECATAA
9acTh mpomenATa GoabEnx paxom Toasko B CIITA.

HanMe croBaMu, norpe6HOCTD B HETePdepoHe B TeCATKE K
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COTHH THCAY pas Gonbnre, 9eM ero HPOASBOJATCA B HACTOAMIEO
BpeMd.

P Ilemecoo6pasHo ero OpOMSBOARTL HJIH HET — HE STOT BO-
apoc BOAHYeT HHHe YIeHHX. Boamyer pmpyroe: Kak po6utbes
yBeJIW4eHAA DPOM3BOACTBA NpeNapaTa M CHA3ATH ero CTOH-
MOCTE?

Hnyr moncka Gonee femeBHX m MeHee Ae(MIATHLIX BHIOB
cupbA. BeposATHee Bcero, 94To aTEM CHIpbeM OKAaKyTCH paa-
JIMYHKO KIETKH 9e/I0BeKA — Befib MX YUeHHe Y/Re¢ HAYIHIHCHh
PasMHOKATH B OCOGKIX yCIOBHAX, NpHYeM NPAKTHYECKH B He-
orpaHHYeHHHEX KojmdectBax. M yyRe, KCTAaTH ropops, pa3pa-
6aTHBAIOTCA CHCTOMH KPYIHOMACIITAGHOrO KyJILTHBHPOBAHHA
KJIETOK.

A B mocaenHee BpeMsa BHABACHH JBA HOBHX IOAXOLA K
peIeHAr «chpbepoil mpoGaemuis. Ilepprit mogcKasal TeHHOM
HEMReHepHel, BTopoll — GmoxuMueil.

ITonnTkE BHBecTH GaKTepHANbHHH IITAMM C AKTHBHO
OYHKIHOHHDYIOIAM T¢HOM JeJI0BeTeCKOro mETepdhepoHa mpen-
OPHEMMANHCH HA NPOTAMOHHE PAJA AeT, HO ToAbKo0 B 1980 ro-
Ay yRajoch NOTYYHTH INTAMM KHIMETHOHX HAJOYKH, HPOH3BO-
Aameit venoBesecknit maTepdepon. PaGora ara Grnma, EpAMO
CKa3aTh, KaTopikHAA: GLLIO M3yYeHO 5 THCAY KIOHOB (cie-
AYOIEX APYT 84 APYTOM HOKOJEHHH HACAENCTBEHHO OXHOPOA-
HBEIX GaKTepHAJNLHHX ¢IOTOMKOB») GaKTepHil, B KOTOpHEe BBO-
RNEAHCH MJIASMAAH, CoRep:Kamue HATEPPEPOHOBHI TeH.

Ionck BHCOKONPORYKTHBHKX GaKTePHANLHENX KIOHOB HpPO-
nmomwxaerca. Ilepeaa yxaga Ha 9TOM WyTH BceageT HAREKAY,
9TO 3ajjaua GyKeT pemmena B HefaneKoM GyRymen.

BoaM0}KHOCTh XHMHYECKOTO CHHTe3a mHTepdepoHa craja
KAa3aTHCA PEeANbHOCTHID, KOTKA YAANOCH PACKDHTH €r0 aAMH-
HOKHCIOTHHE coctaB. OKasaloch, 4TO0 5TOT GENOR COCTOHMT
s 165 aMmAOKHECNIOT, ViKe BHABICHA H HX NOCHAONOBATENh-
HOCTh B MOJeKyJe HHTep(epoHa, ITO KeNaeT ero CHHTE3 BUOJ-
He pemraeMoii samaveif.

B caeayomeii SKCKYpCHH MH BHOBh BepHEMCH K WHTep(e-
POHY H pacCKaykeM 00 HCTODHE €ro OTKpPHTAS H CBOHCTBAX
9TOro 3aMedaTeabHOro GeaKa.



Imexypens naraz  YASBHMBI JIH HEBHANMKH,
HJIM HATAJEHUE —
JIYYIIAA ®OPMA 3AINATHI

Her xyna Gea noGpa.
HKase xmmBoM BmmmGanT.

Hapopaiie IOTOBOPKE

Jierapcrsa nPOTHEB BEPYCOB

Hy:xHO 1M fOKasHBaTH, 9TO Of(HA MB OCHOBEHIX 38[a¥ BH-
pycoloram — sT1o Bepaborra adderTEmHEX cnocoGop mpe-
AyOpeXNeHHs B JTedeHHA BAPYCHHX mHPexnwmit. Ilepex ywe-
HHMH CTONT [JNMHEHN DAN M¥Ireneli, Ha KOTOPHX HAIMCAHBI
HASBAaHAA BHPYycoB. B 3aBECHMOCTH 0T Ba;KHOCTH HH(EKIHH,
KOTOPYI0 BHIBHIBAKT BHPYCH, MBIIEHW OTIHIRITCA 0O pas-
mepaM. 1 B mafo mopasmts B0 910 6m TO HE ctamo. Opy-
’KAe yIeHHX — 3HAHWe, HOMHO/KEHHO® Ha ONHT, H (aHTa-
sug. [la, Aa, aMenHo panTasual

Korna 3 mosmakoMETeCH C TeM, KaK yIeHHe CTABAT 3a-
CIOH BHpycaM, BW moiMere, 9T0 Gea (pamrasmm sra paGora
Grina 66 o6peuena Ha mpoBAT.

M3 Bcero, 0 weM BH y3HAXW paHbIIe, CJIEXYeT HPOCTOR BH-
BOl — ¢ BHpycaME GOpoTHCA He TAK-TO IpocTo. SIBNsAAChH
a6comOTHNMA mapasATaME, OHH PasMHOKAIOTCA BHYTPH JKHA-
BHX KHETOK, KOTOpHe, Kak IPaBHJIO, rOpasfe TyBCTBHTONb-
Hee K PASIHIHHM BosuedcTBmAM, deM BHpycH. Cnemosa-
TeILHO, BO3NEMCTBYH Ha BADPYCH, yie NPOHEKIIEe B KIETKH
H CHOPATABIINGCH TAM, KARK B HANE/KHON KpemocTH, MOKHO
BaBectH Gomnmok Bpen kumerkam. Ilomywaercs, aro cama
KIeTRa Haje’XHO BaIHMAET HX OT 3ACHY/KCHHON Kaphl.

HanasEa yueHHX, 3aHEMANOMIAXCA NOHCKAMH ITPOTHBOBH-
PYCHHX HpenapaToB, My4YHJa 3afada pasfeleHAA HefelH-
MOTO.

Kiaetra, RoTOpy® HE Tak AaBEO IPECTABAAIA HPOCTHM,
slleMEHTAPHKEM KHPUHYAKOM B OTPOMHOM B GecROHEYHO CIIOMK-
HOM IeTHHOM OPraHHSMe H KOTOPas B HACTOMAINEee BpeMs pas-
pocliach IO CTEHeHH CJIOKHOCTH [0 PasMepoB MOJOKyJIApHOM
TaaKTHKY, ABJIAETCH TeM MeCTOM, Ifle IPOM3BOKAT CBOIO Pas-
PYINETENLEYI0 pafoTy BenuKOZemHO HpHcHocobmeBEHE pna
3Toit pyRKIOEE BHpYC.

Venemno 60poTeCA ¢ BADYCAME MH CMOKeM TONLKO TOTAA,
KOra W Jif HHEX, KaK B CBOe BpeM# AiA Gakrepumit, HaiixeM
SCMATHIECKYI0 OyAN», CHOCOOHYI HOpaKaThb Bpara BHYTPH
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pAHATON HM KIETKH, He NOBpeRJafd, HO y0uBag, He OTpABIAR
TpPE STOM caMy KIeTKY.

dra mpofaeMa — Kar OPOTHE IO NesBHI0 HOMA, OTHOAAN-
meMy CHHTEeTHYeCKH® IHPOHecCH HOPMAIbHOR KIEeTKH OT BH-
pycctieuHIecKEX, XADAKTEPHHX A8 BEPYCHOH HHPERIHM
mpomeccoB, KoK OTAEAATh B clokHelimeli myrammme Modexy-
JAPHHX IPeBPANIeHV «CBOMX®» OT <TY;REX» — COCTABIAET
HACYIIHYI N HepBeHmIyi0 3afaYy YIeHHX, 3AHATHX MOJEKY-
AApHOit 6BoZOrHell BAPYCOB.

Bsrngays ¢ MONEKYASpHOX TOUKH BpDeHES HA CHCTOMY
«BHEpPYC — KAETKa», MH O0HApY)KEBaeM, YT0 cOBpeMEeHHAS HA-
yKa IIOKA TOABKO B O0IMEX YepTax H O9eHh NPHOAMSHTEIHLHO
OIECHBAeT OCHOBHLIE HTANL CXBATKH, IOKA JNIIhL IPAMEPHO
ompefeliiier XapaKTep IIPONecCOB, UPHBOAAIIAX STO CpasKe-
HE6 K TOMY HIH HHOMY HCXOXRY.

3ajjava saKEouaercda B ToM, ITo0H Ha MOIEKyIAPHOM
YpoOBHe LORABHTH CHemUW(HIOCKHe HPONEcCH GHOXOTHIecKOro
CHHTe3a BHPYCHHX YACTHN B 3apa;KeHHHX KIETKAX, He 3a-
TPOHYB L0 BOSMOCHOCTH HIN XOTA OH B4TPOHYB TOALKO B
HONyCTAMBIX HpefeNaX KHUSHONeHATeIAbHOCTh HOPMANLHBIX
KAETOK.

IMxsan OTKpHTHI, HPOHECHHECA B DPONUIOM HeCATHIE-
THH OO0 BHDPYCOROTHYECKHMM IaGopaTopHAM MHpA, YEpeman
MHEHHe HCCclefjoBaTedell, UTO MOCTHKEHWS MOJeKyIApHOM
GHOJIOTHE MOIryT YKa3saTh HOBHE NEPCUHeKTHBH B Gopnle ¢
BHPYCAM¥Y, B AcYeHHY BHPYCHHX sabonresaHmil,

Crapoe, o rposnoe opymme

A ecnu HOCTAaBATHL IepeR BAPYCOM 3ACHOH M He HAaTh eMy
Opo6paThCcA BHYTDH KHETHH?

9ra HAed AajeKo He Hopad. Hak 3To Hm mapajfioKCajXbHO,
0HA BOSHEKAA M 6HUIA C yCIeXOM HpoBepeHa 8aJ0iT0 RO OT-
KpuTHg BEpYycoB. Ecim BH aw6ETe TOYHOCTH, TO 3TA pafora
6nna BHnoaHeHa Ha 98 aer pamsme! Cyts cmocofa ceogmTCR
K mpoctoit dopuyme: Gelk Bpara ero me oOpyxmeM. Bapyc
8[{ech BEHICTYUaeT IPOTHB BHpYycCA.

Karg pu momEETE, cembcKEil Bpau Iasapm [l:xemmep mo-
npo6oBal OPUBHBATH OCIy KOpPOB (BAKOWHY) 3H0POBHIM IH0-
IAM, H HOCJe 5TOil mpomeAypH OHH He 3afoleBajH HACTOA-
mei ocuoif. Bropo# mporEBoBHEpycHOi BaknmEOfA (TaR CTANR
HASHBATH OpeHAPATH, SAMHMINAION[Ae OPTAaHASM OT BHDPYCHHX
¥ GakrepmaabHEHX mHPeKNmit), COSRAHHON TARMe eme A0 OT-
KpHTHAS BuUpYycoB, crana BaxkmEEa Jlym Ilacrepa mporms
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GemenctBa, A B XX Bexe BAKIHEHEN NOABIANTCA Y/Ke ONHA 34
apyroii. Cefitac KaKqoMy ITKOJILHEKY H3BeCTHO, 9TO BAKIH-
Ha — 3T0 OpemapaTHl H3 YOHTHX HMiam ochHaGieHHEEIX MHEKPO-
6oB H BHDYCOB, mOCHe BBEeHHA KOTODHX JIOAW CTAHOBATCH
HEBOCHIPHEMYHBHME K TAKEINM HEPexnEomHHM 3a6oneBa-
maaM. Ilomanas B opragmaM, TaKolf BApYyc He BHSHBaer 3a6o-
JeBaHESA, HO OH, KAK ONHTHEI TpeHep, YYHT OpPTaHWSM IHpH-
eMam sammTH. MMMmymuTer cospaerca Ges GonesHH.

Bce To, 9T0 MH paccKasasE 0 BRKIAHAX H BAKOUBANHEH,
HaguBaeTca WMMyHompodmnaktEkoll. Taxk cosmaerca HeBoc-
NPEAMINBOCTE OPraHA3MA K ompeneleHHoMy BEpycy. Ho Ko
BCeM OCTANLHEIM 3apasHHM BHPYCAM, & HX, KAK MH yJKe T'OBO-
punm, Gomee 500, opramEsM ocTaeTcs TyBCTBHTENBELIM. Ilo-
HATHO, 9T0 BAKIHHEDOBATL HPOTHB BCeX HNH XoTA OH Gomb-
ITHHCTBA BEPYCOB 3aja4a HepeadbHad. [lanalite moncuamTaeM:
IpH TpeXKpaTHoX mpEBHBKe morpebyerca Gosmee geTHIpex Aer
ememaeBHNX yKodoB! Ilmoc x SToOMy H3BecTHO ABJIeHHe HH-
tepdeperEn BAPYCOB, TO ecTh aheKT moxamIerna NelicTBAA
BTOPOTO BHpYca mepBHM, YecTHO roBopA, MK 3Aech IONLIM Ha
HOKOTOpoe mpeyBexmgeHHe. [[IA KakKAOro MecTa CYImEeCTBYeT
cBoii ompegenennsi HaGop sEpycoB. He Bce oEHE cMepTemBHO
omacHE. HekxoTopme ni0f#, €CTECTBEHHO, HEBOCHPHEMMINBH K
oTeNbHENIM BHpYycHEM mHpexnuaw. Hampamep, BsBecTHO, 4T0
€CTh NIOHH, HEKoTAa He Goxeomme rpEnmoM. JaleKo He KaiK-
Joe HomajgaHAe BHpyca B OPTaHE3M BLISHBaerT 3afoieBaHme,
IIpountas 910, BH MoKeTe CKasaTh: «He Tak crpamer sepr,
K&K ero MaIionT».

Tak-To 0HO TaK, HO BCe ’Ke BEPYCHBIe HHQEKIHE nep/Rar
OepBoe MeCTo cpeqH ApYrEX saboseBaHmil mo PAXY MOKasarTe-
meit. Oun aGCOMIOTHHE YeMIOMOHH H PEKOPACMEHH MHEpa IO
CKOPOCTH pPACIPOCTPAHEHHH, MACCOBOCTH IODAJKeHHA H 3a-
XpazeHHNM mromaaaM. Hopb, BeTpaEKa, CBHHKA, MOIHOMHE-
JHAT — 3TO TO, 9T0 HOACTEperaer fereil; rpANm, afiecHOBEPYCHI,
PHHOBHDYCH, remaraT, apGoBHpycHie WHQEKIHH — 3TO ac-
COPTEMEHT H A feTel H JJA BSPOCIHX.

B macrosmee BpeMA y4YeHHe NOTOBOPHANCH NPHMEHATH
BARKIWHH TOJBKO MPOTHB CAMHX CepPhEe3HHX BAPYCHHX HHEEK-
maf, TAKAX, KAK OCHA, MOJMOMHENIAT, KOpb H HEKOTOpHEe ApY-
te. Ilporus mEdexnuil, EMEIOMAX JOKAJIBHOE, 098T0BOE pPAC-
gpocTpaHeEne (Knemepoil sEHmedaNnT, MENTAA NHXODAAKA),
BAKNHHEH NPUMEHAKTCH TOKe JOKadbHOo. IIpoTEB peprmx miam
9K80THYECKAX HEPOKIHE BAKNWHH MCIOIH3YIOTCA IO IIOKASa-
EEAM, THowunsd opumep — GemeBcTBO. 3TO GoNesHL ¢ Ta-
KUM IMTEJIHHEM BEKYGAIHOHEAKIM DePHOXOM, 970 ¢ BAKKHHA-
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nHell MOKHO yCIeTh Rake IOCHe TOTo, KAK BEHPYC IONAJI B
OpraHHESM.

He moxasafioch MH BaM, YTO BAKIWHH €CTh IPOTHB BCEX
BHPYCOB B Y9YeHEI® TONBKO PASMEIILIAIOT, KOTKA HMX CTOHT, &
KOT[ia He CTOAT BBOAHTH? JTO He TaK. Bo-mepBHX, He Bce BH-
pycH elle OTKPHTH (BCHOMHATe BAPYCH paKa, Jelixosa mmm
remaTaTa); BO-BTOPHX, CPEJiA H3BECTHHX BHDPYCOB IOHAKANT-
¢ TaKKe 3arafiovHHe 3KBEMILIAPH, KOTOpHEe He TAK-TO HMpO-
CTO 3aCTABHETH JelaTh Robpoe fesio M paboTaTh He «OpPOTHBY,
a «Ha» 37opoBbe mofell. B KavecTBe mpocreitmero mpEMepa
BCIIOMHAM OHATH 3JIOMONYYHHIE BApyC rpamma.

Hy xopomo, ckaseTe BH, a eCJH Bce ke BHPYC NPOHMK
BHYTPH KieTkm, uro Torga? IlompoGyem paccyspaTts mcropm-
geckd. Brpycu MHOro crapme uesoBeKa, oHEH GHJIE ero mo-
CTOAHHHM CIOYTHHKOM H BcerAa Obimm (Tax y» OHm ycTpoe-
HH) aGCOMIOTHHIMA NMApPASHATAMH.

HpakTH4ecks Ha OPOT/UKEHHH BCETO CBOETO0 CyIeCTBOBA-
HEAA, 3a BCKIOIeHWeM Hamero XX Beka (a 3T0 JyIg ACTOpHE
CpaBHATENbHO HEGONBIIOH OTPesOK BpeMeHH), NIONH HHYEro
He SHANH 0 BAPYCAX H He MOrAH¥ GOpOThCA ¢ BEDYCHHIMHA HH-
dexmuamu. W Bce ke TeN0BETeCTBO BEIKAIO, HeCMOTPA HA
GoXsEe WOTEepH, KOTOpHe Je:KAT ¢HA COBeCTH» BHPYCOB.
3HavHT, IpApPOAA mP3aGoTHIACE O 3aIXMTe M OPraHESM HE TAK
yR GecnoMomieH B efWHOGOPCTBe ¢ BHPYCAMH,

YaeHNM UpEACTQANO pasrafaTh TANEL NMpPEPOALL, & MOTOM
HCIONB30BaTh MOXyIeHHEe 3EaHAA B Gophbe ¢ Bapycamun. Bra-
qaje yAANOCh BHIAACHATH, 9TO B Iponecce BEpycHoOro saGoxe-
BaHHUSA B KPOBH NOABIAIOTCA amTATeNa. OEE of6majmanT cmoco6-
HOCTBHIO HAXORHUTH B 06e3Bpe;KRHBATH BAPYCH, KOTOPHE BHSBA-
aa galonmesamme, Iloce TOro Kar 9YeloBeK BHIBAOPOBE,
aHTHTENA eme AoAro (MHOTAA BCIO JKHBHB) OCTAIOTCA B Opra-
HESMe B SANEIAT €r0 OT IOBTOPHHX 3aGoneBammii. Ecim
HCKYCCTBeHHO BHI3BATh o6pasoBanme aHTATeN, HalpAMEep BaK-
naEHEaMA, To 3a6oneBamEA BooOIme MOKHO A36e/RaTh. A MOKHO
mompo6oBaTh Apyroii cmoco6. BsaTe aHTHTENA H3 OpPraEE3MA
nepefoleBmIero 9YeJIOBEKA M BBeCTH TOMY, KT0 MoKeT 3a6o-
ZeTs. JToT cmocol ToKe HCHONL3YeTCA B MEHENMHCKOH mpak-
take. OB oTHOCHTCA K wMCIy GHCTpo, HO, K COKAICHEID,
XopoTKofiefictByomux, CHBOpOTKH, cofepkamjde AaHTATEAA
(BepHee, ReiicTByOIy (paKkmA0 TAKAX CHIBOPOTOK — raM-
Marno6yame), BBOAAT B TeX CAyYasX, KOTAA MPOASOMEN KOH-
rakr ¢ GonpHNM I 3a6olleBaHEe BOT-BOT AON/KHO HAYATHCAH.
Ilpaanun pgefictema B vTOoM caydae Tor ke caMuii, Hanmo me
HROIYCTATh BEAPYC BHYTPh KICTKH.
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Ho rpe BsfTh MOCTATOYHOE KOJXMIECTBO AHTHTEN, ITOGH
BBOIHTh HX B HEPANUPOBAHHHI 4YeJOBEYECKH OPraHA3M B
xaxpoM HeoGxommmom crydae? IIpo6Gaema crIped BaA moxyde-
HAA EMMYHOIJIOGY/IMHOB CTONB K€ OCTpa, KAk B IPH IPOH3-
BOJICTBe TeJI0BeIeCKOro HATepdepoHa.

Ceroiaa TeM He MeHee BCKPHTH NYTE AAA pPemleHHs H
aToit 3afjayn. OcHOBAHHMEM JUIA ONTHMM3MA CIY’KAT pPesyibTa-
TH IOpOBefieEHHX B KoHNe 70-X rofos GiecTAIEX HAYIHBIX
pa6or, B Xofte KoTopuX 6pna paspaGoTaHa TeXHOJNOTHS HOXY-
YeHHEA BHCOROCHeNEPAYRNX AHTHTEN B IpenapaTHBHHX MAac-
mra6ax. B ornmuEe oT reaHol WHKeHEePHA 3T HOBAA TeXHOIO-
THA TO3BOJAET HA OCHOBE FOTOBHX XPOMOCOM KOHCTPYMPOBATh
ru0pEEHe KAeTOYHMe cAcTeMH (rE6pEpoMm), obaagaomupe
HeoOXOMHMEIMA CBOACTBAMA,

MetonoM cimanna mofmBaTcs rafpugraanem GHCTpO pa-
CTYIIHX MHEJNOMHHX KIETOK ¢ KIeTKaMH, CIIOCOOHHMH CHHTe-
supoBaTh coenEdEIeckue aATETeda. OGpasHo roBopsA, B ORHO
HOBOE nejioe cOGHpAIOT ABe COCTABHHIE IacTH, OHA M3 KOTO-
PHIX MOKeT AeNaTh MHOTO, HO He BHAET, YTO, BTOpadg — 3HA™
€T, 470, HO MAJIONPORYKTHBHA.

N3 MBOroofpasns moTy4eHHHX BADAAHTOB rAGPUAHEIX KiIe-
TOK BHOHDAIT KIOHH, KOTOPHEe HPOHSBOAAT AHTHTENA TOIBKO
ORHOTO TANA — MOHOKJTOHAJbHEE aHTHTEJA.

OnmcanHsli 3Hech KPATKO METOX JaeT BOSMOIKHOCTb LONY-
9ATh rEGPAIOMH, BHPaGaTHBANIOAEC HEOTPARHICHHOE KOMATE"
cTBO aETHTex mMoboi 3anamHoll cmemmdmamocTm. YKe ceiigac
IPHTOTOBAGHKH MOHOK/IOHANBEHE AHTATENA, cHoco0HKe Heil-
TpPAIH30BaTH, HANPEMED, BEPYC GemeHCTBA, paspymarh paKo-
BHe KJIOTKH, MHAKTHPOBATh Bo3GyRdTeNn Maispwd,

TexmARa MoxyYeHnnA rAGPAIOM pPACCMATPHBACTCA YICHBIME
KaK HOBOO, DEBOJIONACHHOe HANPABAGHHe B MMMYHOJOIHH,
HeNOCPeACTBeHHO KacaIleeca NPAKTHYECKH BajKHHIX aCIeK-
TOB DaSBHTHSA COBPeMEHHON BHDYCOJNOTHH,

Moxno an ¢ Bparos
Hafith m)yseg;m

O6n9EKe NpefACTABEGHHA O BHPYCAX CBASAHH IPeMNe
BCer0 ¢ CaMHIMH pasjEYHNME GoumesaAawmA. Bpen, EoToprit
OPHEOCAT BHPYCH, TaKk BeAMK, 9T0 BCe NHmMym@Ee o6 aTEX
MEKPOCKOIMYECKHX CYImIEecTBAX IpPeXKRe BCero NOAYepPEABAIOT
AX OTpHIATEAbHEI® KauecTBa. BH MOraam saMeTHTh, UTO H B
oTOl KHHTe BHDPYCH GHUIE IIefpo HANEACHH CAMEIMH HeJe-
CcTEHIME 3ndTeraMn. IlapasuTh, HeBEgUMEIe YOHRIN, MOJCKY-
NApHHE TAHICTEepHl, OIPEeCTYNHAKA, BParw 1eJ0BeIeCTBA — Ta-
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KHEe OIpefielieRnsas OGHTYHO CONpOBORAaMT BEpPYCcH. VI, corma-
CHTECH, 3/l6Chb HeT HMKAKAX LIDEeYBeJHYeHHH, BCE 9TO 3acIy-
JKeHHO H CHPABEJIHBO,

CymecTByI0T IM ¢IONE3HHE» BApPYCH? YYeHHe, BIEPBHE
sa/|aplIHe STOT BONPOC, PACCYRNAIM NPHEMEPHO TAK: eCiH
ecTb BEPYCH, KOTOpHe HODa’Kal0T BpPeNHHX KHBOTHHX, HaCe-
KoMBIX, 6aKrepmit, SHAYAT, 5TH BpPATrH HACTOAMHBX BPAroB Mo-
ryT CTaTh COMSHEKAME gejoBexka. CHavana Gumm BHemesH
H HCOKTANH BHDPYCH — IOREpaTeNH Gakrepuil (6axrepmoda-
ra, mm ¢arz). Brcrpo B Ge3KaX0CTHO PACIPABAANNCH OHH
co cBoMME GmmKaBimmaMM cocefamm mo MuKpoMEpy. Iamouxm
aymMH, GpomEocro Tada, AEsenTepEH, BAGPHOEH XoumepH 6y-
KBAJNIbHO (TAANAY HA TIA38X IOCHE BCTPETH C BTHMH BEpY-
CaMH,

@are cTanE MPAMEHATH JIA UpPeAyNpe)KACHEA H JeTeHHS
MHOTEX WHPERNHOHHHX safoneBaHmi, HO, K COKAICHHIO, 34
IePBHME yCHeXaMH IOCIeAOBANH HeyAayd. JTo Ghuro cBf3a-
HO C TeM, 9T0 B OpraEWaMe JelioBeKa (arm mamajanmH Ha Gak-
TepHE He TaK AKTHBHO, KaK B mpoGipke. Kpome Toro, Gaxre-
PHH OKASANHCH ¢XHTDEE» CBOHMX BpAIOB: OHA 0Y6HBL OHCTpO
npHcnocabaEBaxEch K araM B CTAHOBEIHECH HETYBCTBHTENb-
HEIMH K BX flelicTBED,

IToce oTRpHTES AaETEGHOTEKOB (JarEm KAK JeKapCcTBO OT-
cTynunaE Ha safEmié naas. Ho go cEx mop mX ¢ ycmexom Hc-
momL3YOT AAA pacmosHaBaEEA Gakrepmii. [demo B TOM, 9TO
darm yMeT 096HF TOYHO HAXONHTH ¢CBOH GaxTepEH» H GH-
crpo pactBopAThs Ex. IlogoGmmie ceoficrpa ¢aroB m yermm B
0CHOBY AMATHOCTEKHE. OCGLIYHO 3T0 AeNnaeTcA TaK: BHACNCHHBIO
#3 oprammsMa GoabHOro GaxTepEW PHDAIMBAKT HA TBepAok
OHETATeNLHOR cpefe, moCHe 9ero HA NONyJeHHEIA ¢rasoH»
PHOCAT pasuNYHHe (parw, HampEMep AEseHTepHilHEe, Gpom-
HOTH(pOSHEIe, XONepHHe ¥ Ap. Yepea CYyTKE JAIIKHE IpPOCMAT-
PHBAKT HA CBOT H OLmpefeNAwT, KaKkoli (ar BHSBAX pacTBOpe-
mue Garrepmli. Ecum takoe feiicTBHe OKasal AESeHTepHHHELX
dar, sEavAT, W3 opraEMsMa GOAHLHOTO BHeNEHH GaKTepHH
nMEseHTepHEH, ecid GpomEoTEGOsHENY dar — GakrepE: Gprom-
Horo TE(a. ITOT 0YeHH TOYHHIA METO[ IOSBOJNAET OMpeAelATh
He TOALKO BHJ (Gaxrepmii, HO H EX THN.

Marz cramm mepBof rpymmo# BHPYCOB, ¢HPEPYIEHHEXS
9eJI0BeKOM.

HHorzga Ha HOMOIND Yell0BeKYy HPHXONAT BHPYCH, IOpa-
7Ka0IMue ’KEBOTHHX ¥ HACOKOMEIX. HecKoabKo XeT Hasaj B
AscrpamEn ocTpo BecTana mpoGrema Gops0H ¢ JAKEME KpOiH-
Koumw, HoamaecTBo STHX IDH3YHOB JOCTHTAO YTPOKAIOIEX
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pasmepoB. OHE GHCTpee CApAHYH YHHUTOMKANA MOCEBH CENb-
CKOX03AMCTBeHABIX KyAbTYp, CTAJN HAIMOHAJHLHHM GeacTBm-
eM. OGnuEne Meronn GoppOm ¢ HEMEH oKasaxECh Maxosd-
¢exrupanMa. U Torma yueEHe BHIycTHIE Ha Goprby ¢ Kpo-
IMKAME CHeNWAJbHEL BHPYC, CHOCOOHLH YHHYTOKHTH
IOpaKTHYeCKHM BCeX sapasKeHHHX KEBoTHEX. Ho Kak pacmpo-
CTpaHHETh 9T0 3a6oleBaHMe CpeH IYTAWBHX H OCTOPOREBIX
KpoumakoB? Ilomorma xomapH. OHE CHIpams poib «I€TAOIEX
HIA», PABHOCH BHEPYC OT KpOAHKA K Kpoxmky. LIpm oToM KRo-
MapH OCTABAJHACH COBEPIIEHHO S/{OPOBHIMH.

Mo:xHo mpHEBecTH B ApyrAe UPEMEpPH YCUEIIHOTO HCIOJIB-
B0BAHHA BHDYCOB [JIA yHAYTOReHES Bpepmreied. Bee gHalor,
KaKoi ymep6 HAHOCAT ryCeHEOH H KyKA-NEIAIbIMAKE. OXEN
moefaioT JIMCThA HOJESHKX DACTEHHM, pyrEe HOpPAaRAKT Ae-
peBpA, yTpo)kag mopoit cajgaM H jgecaM. C HEMH CpamRapTCA
TAK HA3HBAaeMEe BEDYCH IONHSApPosa M rpaHyiosa. Ha me-
GoNbIIEX YYACTKAX HX PACHMUIAIT HyAbBEPHSATOPAMH, & AAA
o6paborkn Goarmex mromanelfi HCHoALsyIOT caMoleTH. Tak
mocrynaan B CIIIA (3 Kamadopaem) mpm Gopnbe ¢ rycenm-
HaM®E, KOTOpHe IOpaskaloT moAs yonepEs, # B Hamage mpm
YHEYTO}KeHHH COCHOBOr0 HEIEALIEEA. IlepcHeRTHBHO Tak-
/e mpAMeHeHHe BHDPYCOB MiA Gopp6H ¢ ryceHHIaMHE, mopa-
NAIMEMA KAOYCTy H CBEKIY, & TaKKe AAA YHEYTOReHHA
JoMamHe# MoONH.

Hrax, darm ycoemno BOWT o CBOEMHE GamraimmMe co-
CeAME 0 MUKPOMHPY — GAKTEpHAMH, ApyTEe BHADYCH MO-
TYT HCHONB30BATHCA B GoprGe MPOTHB BpefHHX HACEKOMBIX
H ;RHBOTHHX,

Kak Bu monaraere, 970 mpoH3ofifleT ¢ KieTKoii, ecm 3a-
pPasHEThH ee He OfHMAM, a ABYMA BEpycaMm? Ecim BN pemmnam,
urg GomesHp KAeToK o6ocTpHTCA M rEGedh YCKODHTCH, TO
omm6aucy. OrasnBaercd, OPHECYTCTBHe B KRIETKe OHOTO
BHApyCca 4aCTO HAJE/KHO SAIIMIIAET 66 OT NPOHAKHOBEHHA
apyroro. M ocymecTBisierca SaljETa ¢ MOMOIMBIO ocoboro Be-
mMecTBa, HAIBAHEOro MATEP(EPOHOM — MK ¢ HEAM y)Ke BCTpe-
9aJACh HA CTPAHHEOAX 9TOM KHETH H BCTPOTHMCH emie pas Aus
Gonee GH3IKOrO BHAKOMCTBA C HHM.

Kaxnx momesERX fesl MORHO OMHAATH B GyXymeM or BH-
pycon? [apaiite mepeHeceMca B o6IacTs mpepnmosoRenuit.

IIpempme Bcero CTOMT HANOMHHTL O TeHHOH HHREHOpDHH.
Bupycu MoryT okasath yIeHHM HeONeHAMY HOIB3Y, 3aXBa-
THBAS Hy/KHEE IeHH B OffHEX RISTKAX H IOPeHOCA HX B Apy-
rre. Haxomen, cymecTByer emie OffHA BOSMORHOCTh HCIIONb-
SOBAHMA BHDYCOB.
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HepaBHO OTKPHT BEpYC, KOTOpHE cmocoGer msGEpaTenn-
HO PpaspymaTh HeKoTOpHe omyxonm Mumiell. Ilomygemm
TaK#e BHPYCH 9eJ0BeKa, cHocoGHKe paspymaTh OIyXoJeBHe
kaetkd. Ecim ypacresa ARmETH 3TH BEpPYCH GoNlesHETBOPHHX
CBOMCTB H COXDAHMTH IPH 3TOM HX cBoiicrBo m3bHpaTelbHO
paspymaTh 3MOKaTeCTBeHHHC OIMyXojd, T0 B GyAymem, Boa-
MoiHO, GyNeT DoXydeHO MONIHOE CpeAcTBO A GopebH ¢
STEMH TA:KeauME 3aloneammaMm. Ilomcra Takmx BmpycoB
BeflyTcs, H ceiigac aTa pabGora y:e He Kamercs (aHTACTH-
geckoli B Gesmame:kmofi. Bce, 0 veM pacckasaBo B aT0# ruase,
::grnepmnaer CTApYId HADOABYI0 MYAPOCTH: HeT Xyfa Gea

pa.

Yuacs y upsponm

BrpycH HeoxoTHO yerymaioT cBoH mosHnEH. Hammuik cie-
gyomui py6e:k mpExommETca GpaTh ¢ GoeM; 88 Ka)KALIM ycie-
XOM CTOAT rOAH SKCHepEMEHTOB. Mu yiKe roBOpHIH, 9TO
BaKIAEHN MOTYT OperpajHTh BAPYCAM ROCTYO BHYTPh KJIETOK.
A Tenepr pasGepem Gomee cioHYI0 cHTyanuio. UTo menaTs,
eCcllH BHPYC Homa) BHYTPh KICTKH H AHTHTENA, KOTOpDHe He
MOTYT OPOHHKRYTH 7epes KIeTOYHYI o6oiouxy, yme He [eii-
CTBYIOT.

Kax oTimmTh «CBOEe» B «dy;Koe» Ha YPOBHO MOUEKYI?
Kar mopasnts coenmpmueckyw ry6areanayio pabory remerm-
9JeCKOT0 MATEpHANA BHpYCAa, He IOBpEWB, He 3aJeB TOHUAI-
IHEX MeX8HASMOB REHBOH KIeTRH?

IToka ydYeHnHe He MOTYT COSAATh CpPeACTB, CHOCOGHHX
cOpaBETHCA C BToil sapgageil, A mpmponma? I[Ipmpoma Kak-TO
pemaet B ee. HaBecTHo, 970 KaMeKo He BCe KiIeTKH morufamoT
Hocle BCTPeYH C BEDYCAMH.

Ilpm GecKoHeYHOM CJIEOBAHMN NPHIYAIHABHMH ITyTAME
SBOMIONHAE JKEBOX MATepHH NPHPOAe YAANOCH COSAATH HHTEP-
depon — gynecHul GemoK, cmocoOHnil SAIMATATL KIETKH OT
BHEDYCOB, CHOCOGHKIA pasiaMIATh KAETOYHHE H BAPYCHHIL Ha-
CIe[CTBeHHHI MaTepHal M coemupMIeCKH NONABIATHL NPO-
OYKIEK MAKPOCKONMHYECKHEX I'aHICTEpOB.

Tpm pmecATKa IeT Hasaj BHDPYCOJOTH OGHADYMHIH CTpaH-
Hoe SBIEHHE, 0 KOTOPOM MH ofemanm pacckasarh. Ecam xa-
BOTHHM MOCHeOBATENLEO BBOJHTH JBA DASHEIX BHPYCA, TO
PA3BHTHE BTOPOTO IORABIAETCA H, CIEXOBATENLHO, €T0 BP0~
HOCHOe ReficTBEe He mpomBasAerca. CRakeM, eclIH NepBHE BH-
pyc 6mn HecMepTENLHHM, & BTOPOX BHISHBAN CMEPTHb JKHBOT-
HOTO, To, GyAyIH BBefleR Yepes HEKOTOPO® BpeMsa IOCJe mep-
BOTO, OH ye He y6HBal SKCIEPEMEHTANbAMX KEBOTHHX, &
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BLISHIBAI JHME Jerxoe saGomeBamme. CosmaBalioch BIEYATIE-
gHEe, 9T0 IepBHil BEpPyc He MycKaeT Ha S4XBAYGHHYI Tep-
PETODHIO KIeTKE JDYTHX HpPeTeHJEHTOB, HO BMeCTe C TeM
0CTABANIOCH HEACHLIM, KAK 3TO HpOHCXONET. fimmemme GOnimo
HasBaHO HETep(epenmueli BRPYCOB.

C TeueHHeM BpeMeHH YHCIO IAp BHEPYCOB, BSAHMHO HECO-
BMeCTHMEIX, pociio. Ho MexammsM Taxoro apdexra mo-mpem-
meMy ocraBaica saragroii. Tax 6xno mo 4957 rona, mo sHaMe-
HATHX OIKTOB ABTIHHCKAX yJeHHX Afisexca n JIHanenManna,
KOTOpPHe OGHADY)RHIH, 9T0O IpPH BAPYCHWX HH@eKDEAX B
KaeTkax obpasyercsa ocoGoe BemecTBo — mHTepdepon. On-to
H SammiaeT OKpYHaMue KIETKH OT (esHAKASAHHOIO pac-
HpOCTPaHeHAS BADPYCOB.

3a mayuenne mHTepepoHA BSAIMCH MHOrHEe BHPYCOJNOTH
mupa. Bcrope 6LiTo mOKasaHO, YT0 OH 06pagyeTca B OpraHHS-
Me CAMBIX DasIEYHHX KEBOTHHX IOCHe 3apa’KeHHS HPAKTH-
geckH mo6niM BEpycoM. HBTepdepon obmamaer 3HAYHTEALHO
Godbmeil AKTHBHOCTHIO, UeM HM3BECTHHI® BCEM AHTHOHOTHKH,
HaOPEMEeD NeHANW/IMH, CTPeNTOMENAE. Equnmma ero axrms-
HOCTH HHYTO/RHO Maza ® cocraBazer Bcero 0,004 wmmkpo-
rpaMma.

B uucToM Bupe HATEpdepOH — CPAaBHETENBHO HmpocToR Ge-
aok. Hexoropme mETepdepors: HeoOHwaiiHO yCcTONUMBH K
BEICOKOl TeMmeparype. OHW BHJEDMEBAKNT [AAATEIHHCe IPO-
rpesaEme npu 65° — TeMmeparype, MOCTATOYHOX AAA paspy-
meHAs GoNMPMHHCTBA H3BeCTHHX Genkos. fiBngach MPORYKTOM
RICTOR opraHmsMa, EHETepdepoH He HROBHT. ITO OYEHb BAK-
HO® OOCTOATEIBCTBO, €CHH BCHOMHETE, YT0 THICATH ITPOTHBO-
BEPYCHEIX HOpemaparoB Oha 3a0pAaKOBAHH H3-3&8 HX TOKCHY-
HOCTH,

MccrepoBaEnsa NOCHONHEX NET NOEABANHE, TTO IPOHM3BO-
maTh EETepdepOR cuocOOHN KJEeTKH BCeX MOSBOHOYHHX, OT
pu6 mo wemopexa. IIporpamma ero obpasoBaEms saKOAHpPOBAa-
Ha B KJIGTOUHOM HApe, HO OHA HATYWHAET OCYINECTBIATHCH
0ofHYHO IWAIME TOCHe 3APAIXeHMSA KJIETOK BEpYcoM Hiam olpa-
GOTHE HX CHeNEANLHHME NPENADATAMHE, HA3BAHHLIMH HHIYK-
TopaMm.

Mexanmsu meiicTeEA EETepdepoHA HBYYeH HENOCTATOYHO.
Kak MK y/Re TOBOPHAM, CIOMKHBIA IPONEcC pPasMHOMKEHHA
BEPYCOB COCTOHT H3 HOCKOJLKHX CIeQyIOIEX APYT 3a ApPY-
TOM 3TAIOB,

HyxnemnoBasg KECIOTAa 3aBefyeT CHHTES0M BCEX AeTanxek
6yaymero BEpycHoro moroMcrBa. Ilocwe ofpasoBamEs sTHX
neremeil (Geaka M HYRNEOHHOBHX KHCIOT) NPOMCXOAHT BX
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c6opra ¥ OpMHPOBAENG® HOBHX BHPYCHHX dacTHN. Pasmuo-
AteHHe BADYCA, KAR IPAaBAJO, OPHBOAHT K rmbeam mopamen-
HHX RIeToK. OMHAKO €CAM B OprammsM BBecTE HmETepdepoH,
TO OH 0YeHb GHICTPO IHPOHEKHET BHYTPHL KIETOK H CcHejaeT BX
HeTYBCTBRTOXbHRIMY K BHpyCY. IlpHueM 510 samjaTHOe Bemje-
CTBO He o6xajaeT mpaMEM fAeficTBAeM Ha BHPYCHEe IACTHIMH,
a NMoflaBifeT OfAMH M3 ITANOB BEYTPHKAETOTHOTO Pa3MHOKe-
HEA BAPYCOB.

Hurepdepor mpEBOpET B KNeTKAX B CocTOSHEe GoeBok
TOTOBHOCTE HOKHH 3ArafioYdHil MeXaHH3aM, CIOCOOGHHE OTIH-
49aTh BHPYCHOe OT HEBHPYCHOTO H BHpYCHOe H3(GHpaTeabHO
IONABAATH, (PAKTHIECKH He BAMAA HA KIETOYHHE IPONECCH,
TO ©CTH OTIIMIAET ¢CBOE» OT «TYIKOIO».

Ecim 6 DpoTHBOBHDYCHHM NpeNAPATAM IPHCYRAAIH
IpH30BHE MecTa 3a MIMPOTY CIEKTpa AeMcTBHA, To mHTEpde-
POH, HOCOMHGHHO, Gt 6H BOMOTHIM MepanmcToM. [lelfcTH-
TeIbHO, HAYKA IOYTH He SHAET BHPYCOB, KOTOpHe Onura 6
HETYBCTBETENHLHH K HETepdepory.

Opnago y aToft MefaXH, KAK y BCARoOi ApyroN, ects 06o-
poTHAA cTOpoBa. Bupaskasce Bayuno, matepdepoB THmOCIE-
oudrEIen.

3T0 SHAYHT, YT0 OH AEHCTBYEeT TONBKO B TeX TKAaHAX, HA
KOTODHIX IIOXyYeH.

Y1o6H HEMETH, CHe[AOBATENbHO, IpeNapaT, AKTHBHEIl HpH
BHDYCHHX 3aG0leBAHEAX TEI0BEKA, 6T0 CIEAyeT HPOH3BOTUTH
Ha YeJ0BEYECKHEX KIETKAX.

Bor Temeph Mu 3BaeM, 9T0 EHRTepdepOH AKTHBHO BHpa-
GaTHBaeTC KISOTHKAMHA OPraHH3Ma IOCIe MPOBAKEOBEHHA BH-
pyca. HMaBecTHO, 9TO OH OCTaHABAHBAaeT y/Keé HATABIIMNCH
OpoNecc pasMHOKEeHAA GoapMmACYBA BAPYCOB. OTH ABA (axTa
MOSBOJIAIOT TOBOPHTh O BayKHON poim mETepdepoHA B €CTecT-
BEHHOM BHS/[OPOBICHAH J@A0BEKA W )RABOTHHIX, CTPafAOIIEX
or Toit mam mHON BEpycHOM mEdexmmm, Hecommenmo, Muoroe
ompefiendercs TeM, Kak 6mcTpo ofpasyerca mETEepdepoH,
ycIeBaer JHA OH SAITHTHTH KICTKH [0 HONAXANHS BADPYCOB B
KPOBb H pPacCeHBAHAA WX N0 oprammsMy. M sgecr muTepecHO
CPaBEHTH 6r0 ¢ aHTHETeNaMd. O6a 3ammTEHX ¢arropa — OT-
Ber Ha HAEdeRmEL, ofa 06IAKAIOT AHTHBHDPYCHON AKTHBHO-
CTHI, HO HA STOM HX CXOACTBO KOHYZQOTCA.

ela cHeME(PHIHE N0 OTHONIGHHI0 TONHEKO K CBOHM
BHEpYycaM, FATepPEpOH Ke MOAaBAACT PA3MHOKEHHe GONLUTHH-
cTBa (ecnE He BCeX) BHPYCOB. ARTHTENA 06PasSyOTCH AOBOIL-
HO II03QHO, OGHYHO Yepes HEeCKOILKO AHeHl mocie BHENPOHHEA
BHpyca, HRHTepiepOR — yrKe Tepes HECKOAbKO JACOB, TO €CTH
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sajoaro fo o6pasopanua aETETen. HaroHen, anTETENA mpOMS-
BOJATCA JIMINDb ONpefelleHHOM rpynnoil KPoBeTBOPHHX KIETOK,
TOrAa KaKk HHETep{EepoH — KIeTKaMH IPAKTHIECKA BCeX
TKaHeik.

CnoBoM, mETepdepoR — HpocTeimmi#i m yHHEBepCANLHBIA
axTop samuTH OT ry6mrennHOrO meficTeHa BEpPYcoB. Om pa-
Gotaer mo TEmy cmrmaia <crom® m GmicTpo o6pHBaer HauaB-
myioca underouio. A ranapEoe, maTepdepor Gopercs ¢ BHEpY-
caMé, yKe OPOHAKIMIAMH BHYTPh KIeTKA. B aToM eme ofHO
ero OTIAYAe OT QHTHTEN, KOTOPHeE 0GesBpeKHBAIT JIHNIb BH-
PyCH, HaXONAMEECH BHE KIETOK, H HO3TOMY MOTYT HCHOMAL-
30BaThCA IJIaBAKIM 06pasoM JuiA IpeAyUpe:RieHHA, Hpodm-
JaKTEKA BEQPeKnuid, HO He AIA HX JedeHHH.

Homeuno, ycnex 60ps6H oprammsMa ¢ papycaMu o6ecnedn-
BaeTCA COBMECTHHM RelicTBHeM M aHTHTeN, H HHETepdepona:
aETHTeNA NeMCTBYT KaK GH ¢H3BHEe» H OPeJOTBPAINAIOT pac-
OpocTpaHeHHE BHPYCOB OT KIOTKHA K KIETKe Jepes OKpYHKaio-
INyI0 cpeRy, a mATepdepon samumaer oT rEbenn <HSHYTpHY.
Pan daxroB moxasmBaer, uTo, eclE mMOAABATH 06pasoBaEMe
maTepdepona, BAPycHHe AEPOKIEA ITPOTEKAIT SHAYHTEIHHO
octpee m Taxelee, Hanpumep, B sMOpHOHAX H opraEEsMax
HOBOPOKASHHEIX, Ham(oJee TYBCTBETONABHRIX K BAPyCaM, HH-
Tepdepon o6pasyerca nioxo.

Unrepdepon mrpaer BaskHy® poxs B TedeHmm 3aGoneBa-
HEA rpAONOM y dJeloBeKa. JeaoBedeckuit oprannsM obaanaer
GoaLmuMAE BO3MOKHOCTAME K 06pasoBaBEHK cOGCTBeHROro HEH-
repdepona.

IIpn rprnnosnoit rEGEKDAR y:Ke BCROpe IOCTe 3apa’KeHHA
B KPOBH TeJI0OBeRA MOYKHO OGHAPYKHTH 3aMETHEHE KOAHIECTBA
marepdepona. CnenmaabAHe HCCIENOBAHAA OGHADY:KHIM, 9TO
TAMKECTh TEUGHHS IPHONA Y TeJOBEKA OYeHb SABHCHT OT CHO-
co6HOCTH ero opraEmsMa NPOAYNEPOBaTH HETEpdepon.

Bonsmme Toro, oxasaioch, 4T0 IPpEONOM 3360J€BADT B OC-
HOBHOM Te JIOAH, Y KOTOPHX HApAKY ¢ OTCYTCTBHEM HMMYHH-
TeTa, CHEKeHHEM KOJEYeCTBA SAMHUTHHX AHTHTEN B KPOBH
DOHHIKeHO H cofiep;kaHne maTepdepoHa.

ITepedpasupys H3BeCTHYI0 IOIOBODKY, MOMKHO CKA3aTh,
9T0 B 3[0POBOM Teje — aKTHBHH# mETepdepon. CoocobHOCTh
o6pa3oBuiBaTH HATEp(EpOH SHAYMTENLHO KojeblercA B 3aBH-
CHMOCTH OT 00mero COCTOSHHA OPraEMSMA YeJ0BEKA.

OxnakjgeHus, HOPBEHe NOTPACEHHA, OTCYTCTBHE BHTAME-
HOB B IANe — 9TA M MHOT@e Apyrue HeGiaronpmATHHeE BAHA-
HHA NpAMO OPHBOAAT K yTpaTe cmocofHocTm oprammsMa BH-
pa6aTuBarh wETEpdEpOH.
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Ho pas mmTepdepon o6maflaéT TAKEAMH 3aMeTaTENBHBIMH
¢IOCOOHOCTAMHA, HeJAL3 AWM €r0 MCIOAL3OBATH AAA NEeYCHAA
pEpycEHX mHpexgmii? HeckolbKo yAavHLIX HOMBITOK mpHMe-
mepns mETepdepoHa yme ecth. Horma ommoil rpymme Kpoam-
KOB BBEJIH HHTep(depoH, BHGICHHNI N3 I0IEK APYTHX KPOJH-
KOB, 9Ta IpyIIa CTala HeBOCHPHUMYHMBON K BApycaM repmeca.
Y KpONHKOB KOHTPOJNGHOHR rpynnsl, MONydYaBIIAX ApyTHe Ipe-
mapaThl, BHpPYC repmeca BHI3Bajl OCTPHIA repmeTHIeCKHR Ke-
paTar,

Hrrepdepor xopomo moxasan ce6f mpm JedeHHH Neiike-
Mun (GolesHm KpOBH) MBIeil. B 9THX omEITax MHINH, KOTO-
pHM IOpexBapuTexbHo 6pn BBefeH wHTepdepoH, B TeIeHHE
Tpex MecAIeB OCTABANHACH HETYBCTBATONLHBIMH K 3apa’ReHAI0
BHEPYCOM,

Hecxoxsxo ner masax B Hamell crpaHe HaTadHCh MIAPOKHE
HcCeXOBAHAA MyTel moAyueHHs deloBedecKoro maTepdepoHa
¥ BO3MOJKHOCTH IPHMEHEHHS ero JjiA NPoPHIAKTHKHE H Jede-
HAA BAPYCHEIX 3a0oxeBaHuil geJ0BeKa.

B pesyarrare ymopHOro TpyAa MHOTOYHCIEHRHOTO KOJLIEK-
THBA YICHHX M OPAKTHYECKHX Bpadeil, KOTOPHA BO3IJIABIAI
arafemak AMH CCCP B. ]I. CoxoBbes, 6sum 3an0KeHH
peajibHble OCHOBH MACCOBOTO HONYIeHHA JeHKOMETAPHOro Ie-
JIoBeYecKoro mHTepdepoHa, NPUTOAHOIO MIA KIHHEIECKOro
OpUMeHeHAs.

JlelikomurapasiM AETEpPEPOH HABHBAIT HOTOMY, YTO RIS
ero NpPHUTOTOBJIEHHA HCHOAL3YIT Gelble KIGTKE NOHOPCKOM
KPOBH 9€JIOBEKa — JICAKOIMHUTH.

JlefiKOUTH OTAENAAIOT OT OCHOBHOM MacChl KJIETOIHHIX dile-
MEHTOB KpoBE H 00pafaTHBAIOT BHPYCOM, AKTHBHO HHAYHH-
pyomum obpasoBaHue WHTepdepOHA.  BO B3BECH JEHKOIHETOB
B DHTATEJLHOM cpefe.

B nanpHeiimemM BHpDYc-HEXYKTOP paspymaimT, Opemapar
HONONHATEAHHO OYAINAIT, KOHNEHTPAPYIOT H UepeBONAT B CO-
cTofiHEe, ofecmeInBAODNIee JJIATEIBLHYI0 €r0 COXPaHHOCTD.

K comanennio, aTa KpaifHe yIpOmeHHAA cXeMa HE B Koei
Mepe He MOYKeT mepefaTh Bcero oGbeMa CJIOKHOH MCCeN0Ba-
TeJIbCKO paGoTH, ABydeHAA MHORECTBA MAPAMETPOB ¢ NEIAbLHD
MOHCKA TeX OHNTHMAJNLHBIX YCJOBHH, TOH TeXHOIOrHH, B pe-
8yJbTATe KOTOPOi MOABIAETCA AKTABHO AeHCTBYIOIMiA HOBHIH
NevefHNIT npenapaT — mETEpdepoH.

CoBepmenro Ge3BpefHELIH, OH IPHEMEHAETCHA ceHduac LIA
JleueBAA B NPOPAIAKTHKA y)Keé MHOTHX BHDPYCHEIX 3aGoieBa-
HA# — KO’KH, I1a3 |, 9T0 0c0GeHHO O0HAJeKHBAeT, AHXAaTENb-
HBIX IOyTei.
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EcrecTBeHEO, 9TO OAWH H3 IIEPBHIX BOIPOCOB, HA KOTODHit
CTApAIHCh OOJXYIHTH OTBET BPAYH H yUeHHe, 3aKINYAJICH B
TOM, B KaKoit Mepe mETepdepor Momer obieramts Gopnby c
IPHOIOM.

B camsie mociegEWe TONH IOXYYeH OTPOMBEHE KIHHEYe-
CKmil MaTepual, KOTOPHH OIpefeleHHO MOKASHBAET: [a, WH-
repdepoH MoKeT oGHeryETh TedeHme 3aGoNeBAHMA rPANIOM
y RocraTo¥Ho Goapmioro umcaa JoAei.

HanpaMep, o mOXyIeHHNM Ha THICAYAX NANACHTOB AaH-
muM HerTpamsaoro mmeraETyTa SnEpgeMmoidorme M3 CCCP,
opodbrnarTEueckuit 3pderTr mnpEMeHeHMss mATepdepoEa BO
BpeMs ORHO H3 BCIHIIEK rOHKOHTCKOrO IPHINA BHpasKalica
B cRMReHNE 3abonesaeMocTE B 3—4 pasa.

IlIpenapar waTepdeponH, MOXYyIeHHEH M3 NOAKONATOB T6I0-
BeKa, OKASANCH AKTHBHLIM LIPH BBefAeHHE AoGpoBombmaM ¢
PaSIMYHHME BEDYCHHME 3a00JeBAHHAMHE, He NOANABNIAMACH
Je4eHHI0 APYTUMH IpenapaTaMu. Y AAYHHM GHIO H JNEICHHO
HOBOPOKIeHHHX, GONLHEX BHPYCHO# METOMerajnes,

Cpenm ¢TamaHTOB» HETepdepoHa ecTH H eile OFMH, KOTO-
pHit Ka)kercsi HaM BechbMa HePCIOKTHBHEIM; OH HOAABIAET
pasMHO/KeHEe BHPYCOB, BHSHBAOIIAX pPasBHTHe oONyXoJied.
Jra pabora eille He BHIIJIA 32 PaMKH JafopaTopHOTO SKCHEpH-
MeHTA, HO IepBHe PesyIbTaTH HOSBOJANT HafeAThCH HAa BO3-
MOKHOCTh IpHEMeHeEHA HHTepdepoHa AJNA NpeAyNperkAeHHA
H JedeHHSA PaKa.

IMupoxrmit cnexrp fRelicTBEA, OTCYTCTBHE TOKCHIHOCTH,—
BO3MOKHO, DTH 3aMevYaTeabHEe CBOACTBA IOMOTYT HHETepdepo-
Hy B GyAymeM DpESTE Ha DOMOINs BAKIWHAM H CHIBOPOTKAM.
JlefikomuraprEt EATEpdepPOn yAKe NPOTHO BoIIeN B HAINY Je-
yebryo npakrEky. Ho Hapagy ¢ pasBATHEM E yCOBOPIIGH-
CTBOBAHHEM HTOTO IpenapaTa yIeHEe BefyT HOHCK HOBHIX ITy-
Tel,

YpHEPETEARHHE CHHPAIR

HeficrATeNBHO, eciim HETePdEPOH TAK aKTHBEH, eCAH Op-
ragmsM o6namaer GombIIEMEH pesepBaMHM AAf IPOAYKIHE
mETepdepoHa, a moIyueHHe ero B AaGOpaTOpHAX HATANKHBA-
eTcd B HACTOfAIIee BpeMA HA ONpefielieHHEe TPYSHOCTH H He-
XBATKY KIETOYHOTO MaTepHaja, TO Ho9eMy He HONEITATHCA 3a-
CTABHTHL OPTAHHSM NPOHSBOANTL MHTEPPEPOH B HYKHHX CIy-
gaax?

ORasaioch, YTO 5T0 NPEETHNOEANEHO BOSMORHO H YiKe
HaiifleBo GoJblIOe KOJMIECTBO BelllecTB, KOTophie B JaGopa-
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TOPHHX YCIOBHAX BHBHBANT 00pasoBaHWe AKTHBHOrO HETEP-
$epoHa IPH BBeJleHMH B OPTAHA3M SKCIODHAMOHTANLHHX KH-
BOTHHX. JTH BeIlecTBA TaK H HA3BAJIH — WHAYKTOPH HHETEp-
deponoobpasopapns, wim AETEPHEPOHOTEHEL,

CaMBIME aKTHBHBIMM H3 HAX OKA3aluMCh HpeNapaTH, I0
CBOGMY CTpoeHHI0 GIH3KHe HYRIGHHOBHIM KHCIOTAM, DTHM
YHEBEDCANLHLIM HOCHATONAM HHEQODMATEA B MApe 3EMHON
masnd. EcTecTBenHEHe HYRIOHHOBLE KHCIOTH HPEACTABIAIT
coboii 3aromEpoBaENy0 samECh Gmomormeckod madopmammm,
OTPWKEHHYI B TOHM MMM NHOE NOCHeROBATENHLHOCTH HYKJIEO-
TH0B. Mix CHETeTHUecKHe aHAaJAOrM HEKaRol mE(opMammm Ha
cebe He HeCyT, sfech HET HOCJENOBATEILHOCTH YIOPANOIEOH-
HO BHICTPOEHHLIX HYRIGOTHAOB, ia B HYRIGOTHN IOBTOPAETCH
B JMHEHIMEH NenouRe o6LITHO OXHE H TOT 7Ke.

TTapa TarEX nemouer, mepeKpydYeHHHX OfHA BOKPYT ApY-
rofi Hamofo6He SJEKTPAYECKOI0 IPOBOMIA TeX BpPeMeH, KOraa’
eme He GIANH BCTPOEHHO 3JEKTPONPOBOAKE, M €CTh TOT Ca-
MBIl ROMIUIEKC CHHTeTHUECKHX IOAHHYKNEOTHAOB, Ta CaMas
YAHBHTEILHAA COHPANb, A3YYeHEEeM GHONOIHYeCKoil aKTHBHO-
CTH KOTopof 3aHATH AECATKH MCCIeoBaTelxell BO BCEX KOHIAX
3eMHOTO IIapa.

A Bemp NpoTHBOBHpYCHaA AKTHBHOCTH CHEpAJel OMH-
HYKIeoTHJ0B Gnna o6HApy#eHa coBceM HefaBHO. ToabKo B
1967 ropy Gruio BmepBHe coo0menHo 06 3TOM YCTAHOBIEHHOM
SKCIepHMeHTaNbLHO (axTe.

CaoiicTBa cnEpajieir ¥ B caMoM fexe yaapaTenbunt, Ceitzac
eme TPy[HO, HABEPHOE, eme H PAHO TOBOPHTL O TOM, HPHUAYT
BAY He NPHEAYT OPENapaTH ITOTC KAAGCA B KINHUKY, GymyT aa
OHH B KaKON-TO0 Mepe HCIOAb30BATHCH ANA NETOHHA YEJOBOKA.
Ho mora HeT APYrmx BeIecTB, KOTOPHe ¢ Tarol HATOHCHB-
HOCTHI MOrTH OH IOXABIATH, Pa3MHOMKEHHE CAMHX pasH000-
Pa3HKX BEDYCOB.

B oxmoi u3 aaGoparopaik yaaiocs NOABETH Pa3MBOReRHe
BechMa AKTHBHOTO BHPYCA — BHPYCA Be3HKYASPHOTO CTOMATH-
7a B TEAOBEYOCKAX KIETKAX OPH KOHNEHTpANHE HpeHapaTa
BCEro Be MONEKYNH Ha KieTry! J[Be MOZeKyZH Ha KIETKY,
ABO MOJIEKYJH HA NeXyHM FalaKTHEKY H3 MEpHaJ MoXeKyx!

Tlpm BBeileEMH B OPraEE3M Ha6OpaTOPHOrO AHBOTHOTO Ipe-
napata B ero KpoBa o6pasyercs HETepdepon B TAKAX ROIHTE-
CTBaxX, KOTOpHEe HWKoOrfa He oGHADYRHBAKTCA HH IpA OAHOX
papycuoik madexmmn. IIpruem sToT HETOpdepoR MORHO 06HA-
PYRETH y’Ke 4epe3 ABa 9aca HOCIe BBOJIGHEA CHHTETHIOCKHX
HONEHYRICOTHROB,
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Samuren# sfdexr mpm BBefeBMH 3arafOYHHX CIHpA-
Nell MOMKET COXPAHATHLCA OT HOCKONBKHX AHell 0 (B oTHeNb-
HHX cxyqanx) mefedb. CaMHM NOPA3HTENLHHM OKA3AIOCH,
9TO NPOTHBOBAPYCHEI: 3deKT DOMAAYRISOTANOB B GONBIIKE-
CTBe CIy9aeB MHOTO BHIIO, 96M 3TO MOKHO GELIO GH OKHRATSH,
CYAA IO ROAHYeCTBY o6mapyxaBaeMoro metepdepoua.

Ecra MH BBeieM B SKCHOPEMOHTAJILHYI0 CHCTOMY TO KO-
NEYecTBO 3amuTHOTO Genka mETepdepoHA, KOTOPO® CTEMYJIH-
pyerT B Heil IpAMeHeHA® CHETETHYECKAX NOJEHYK/IOOTHAOB, TO
YPpOBeHL 3aIIHTH OT BBe/leHHOro HHTepdepoBa Oyaer HaMHO-
ro HEKe,

B ueM TyT memo, TOJKOM HEKOMY eme HE ACEO. BoaMokHo,
9T0 DPOTHBOBEPYCHO® [elicTBHE NOABHEYKICGOTHAOB MEOTO
CJI0’KH6Ee, 16M IPOCTO CTHMYAANEA HETOpdepona.

Pemenne atoli 3agaum — Aeno Gymymero. Iloka ke Goan-
INHHCTBO HCCA6KOBATENeH MOAAraioT, 4YTO B OCHOBe mpodmiak-
THYOCKOro, & TaKake ofHapy:KEBaeMOro HHOrZMa H JeIe6HOTO
nelicTBEA STHX Dpemaparos JexAT maTepdepor. Xota AocTo-
BEpHO YCTAHOBJIEHO, YTO OHE MOrYyT, IOMHMO BCero Hpovero,
A JPYyrEME OYTAMH BJIAATH HA COCTOABE® IPOTHBOBAPYCHON
SaIMETH OPraHN3Ma 1eJOBOKA, HAIPAMED AKTHBH3HPOBATH €T0
HEMMYHHE® CHCTOMH, CIHOCOGCTBOBATH BHPaGOTKe 3aIATHHIX
OPOTHBOBEPYCHBIX aHTHTEN,

Mekny Tem cmexkTp AeiicTBHA HETEpP(EPOHOTOHOB TAKKE
HooGHMaitHO MIAPOK, KAK U camoro maTepdepona. U me oxma-
AIOB Y HCCIEAOBATENeH BOZHMKAJNA MEICHb: HO MOTYT JH OHH
OKA3aTbCA DON63HMMM B GOoprGe OPOTHE BHPYCOB, BHSHBAI0-
muax 06pasoBaHAe OIyX0Jel?

TakHe 9KCIOPHMEHTH HA KHBOTHHX IPOBOXHIMCH B HOKO-
Topuix aAaGoparopuax. Coo6many o sBHOM NpodEIAKTEIECKOM
HeitcTeEA BATEPPEPOHOTEHOB NPH 3aPAX{eHAR KABOTHHIX OIY-
xoneBHIME BEpycamu, HMHorma yaaBalock mpefoTBpamarth 06-
pa3oBaHEe OMyxoJel M fAa7ke BHBHBATL HX PAacCACHBaHHe.

Cneftyer BCe 3¢ OTMETHTb, UTO OHHTH TAKOTO POfia HH B
Kool Mepe He BHIIUIA eIIe 38 PAMKH JaGopaTOpPHHX 3KCIOpH-
MEHTOB.

HNaygaenne uaTepdepona m HETePHEPOHOTEHOB elfe ARJIOKO
ot sapepmenma. Ho Bce wame M moxywaeM fo6peie BecTm ¢
aToro yzacrka ¢porra Gops6H ¢ BEPYCHHME HEQOKIAAMHE.

IIpoTEBOBEpYCHHE mPEnADATH —
UepBsié MATH
Hrrepdepor aTo xopomo, Bo atoro mano. Hamo mMern
ele pAx Dpemaparos, KoTopHe GucTpo m sdderTEBHO OCTA-
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HOBENH GH HAYaBIIYIOCA BHPYCHYyI0 EHEexman. Xopomo, ec-
a8 6M oHE RelicTBOBANM, KAK ACOHDHE HIW AHAJSIEH, BH-
OHX — H HeT TeMIepaTypH, H 6oXb OPOXOAHT, CHOBA 3/10POB.
Peup maer o co3faHEm XMMHOTEpPAIHH BHDPYCHRX HE(pexmmi.

3a mociieHEe NECATHWIIOTHA HCOHTABH COTHH H COTEH Be-
mecTB, KOTOpHe, Ka3anoch OH, yTHeTAT H NOAABIAART pas-
MHO}KEHHe BHPYCOB, HO NPA AETAIHHOM DPACCMOTPEHHH HOYTH
KaX[Bl pas BHACHAIOCH, YT0 STOT Pe3yJNbTAT HONYYaeTCA B
OCHOBHOM 33 CUeT MOBpeRMAeHHA KIETOK, Ile OHH PAa3MHOMKA-
0TCA.

Bupyc BEe opraEE3Ma, BEe KI6TKH, B TAK HasHBaeMol
noxonmeiica ¢opMe NOCTyNeH YHHITOKAWIMIEMY BO3AEHACTBAIO
CaMHX pasiAIEHNX (DAKTOpOB — TeWiIa, YABTPadHOAETOBOrO
ofny1enus, pasmoo6pasEHX [MesWEPHOADPYIOIAX BemecTB.
A BEYTPH KHBOii KierkH? B 9TOM cifygae momomenme B
RKopHe maMensercA. I mMeHHO B CHNYy 5TOro HpaKTHYeCKH
BCce H3BECTHHC NPOTHBOBApPYCHBE BeIecTa (PAKTHYECKE HH-
KaK He BIHAIT Ha BEPYC DOKoAmmiicA.

NpoTuBoBEpyCcHEHE BemecTsa AOIRBH OHTE KaK MoK~
HO MEHee ANOBETH I KHBOX MAaTePHH ¥ B TO Ke BpeMA
HAOPABIATH KH3HeREATENBHOCTh KIGTOK TAKEM o6pasoM, ITo-
OH HCKIIOYHETH BOSMOKEOCTh NPOAYRNOHEE B HEX HH(PeRIEOH-
HWX BAPHOHOB. Hy)XKHO IH roBODHTH, YTO yCHEXH XHMHOTepa-
IHE IEJAKOM 3aBHCAT 0T PYHAAMOHTANLHLIX HCCIeROBAHMM
0 MOJeKyAApHOM 6EoXorEE BEHpycoB. Mim, mpome rosops,
OT pasrafKE CeKpPeTOB DASMHOMREHHA BHDPYCOB B KEBOX
RIIOTK®,

Takae MomBHe aHTEGaKTepHAJLHNE OpemapaTH, KaK aH-
Ta6HOTHKE, CelABINEe NePeBOPOT B NTeYeHWH WHPEKIHOHHBIX
Gonesxel, BH3BAHALX GaRTepHAME, coBepIIeHHO (espasIHIEN
aas BEpycoB. Jlo cEX HOp He cymecTByeT HH OJHOTO aHTAGHO-
THKA, KOTOPHIE Gbi1 6K aKTABEH IPOTHB BHPYCOB.

Tpynuoctel, kKak 910 BHgHO, HeMano. Ho mecMoTps Ha TO
910 A PaGoTH mO HM3HCKAHMI IPOTHBOBHPYCHHX BeIIeCTB
BHpasKeHHe 1O09Ta «rpaMM jo6rrda, B roff TPYAH» SBYYHT
HECKOJIIbKO ONTEMHCTHIHO, HCCHEXOBAHHA BSTH pPAa3BePHYTH
nmpoKaM GpOHTOM.

Jlo cHX mOp MOYTE OTCYTCTBYIOT KIMHHYSCKH DPHTOXHEIe
aHTHBHDYCHHE IpenapaThl, X0TA IHONYYeHO y)Ke SHAUATENb-
HOe UHCI0 AHTHOHOTHROB H amTEMeTaboimTOB, 06aamaromux
BHPa/ReEHONM CHOCOGHOCTHI0 NONABIATL pasBATHe BAPYCOB
(akTHEOMENHEH [, ODYpOMENMEH, IHKAOTOKCHMHA, MHTOMH-
nus G, Propdenmnananun, stupmymbpoman, BYJIP n np.).
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Bce st mpenapartil, akTHBHEHE B NpoOEpKRe, ManosdPeRTHBEL
OpH BBeleHHHM B opraEEaM. TeM He MeHee, HecMoTpH Ha He-
Gonbmoe 3HAYEHHe [iA NIPAKTAKH, HCIONH30BAHEE TAKHX
OpenapaToB HIPAJI0 M HIPaeT CYIECTBOHHYIO DOIb JIIA HC-
CJIefioBaHUA BHPYCOB, LIO3BONAA HPEDPHBATL TedeHHe HHEeK-
OHOHHOIO NpoHecca, HOJABIATH OTAeAbHEHE SBeHLA MeTalo-
NE3MA KNEeTOK H T. . OT0, B CBOK OYepelb, AAeT BO3MOMK-
HOCTh OHPERENATh NPONOIUKHTEALHOCTh TEYeHHA OTHENHHBIX
9TaNoOB PA3MHOMOHHA BHPYCOB, BHLIGHATh OTHEAbHEE CTAHA,
YCTAHABJIMBATH B3ANMOCBASH MEKAY HEMM, B3AEMOOTHOIIOHHSA
MeXKAy CHHTe30M BHpycA M MeTa60omsMoM KIETOK M pemaTh
PAR NPYTEX BOIPOCOB.

Ecrp mBa BaHLX JIA OPAaKTHKA HAIPABICHHS, KOTOPHE
HOIIOCPEACTBREHHO CBASAHH ¢ pASTAJKOil CEKpeTOB B3AMMO-
ReficTBHA BAPYCOB M ENeTOE. IlepBoe cBOXHTCA K MOJABICHHIO
BILIOTH A0 HOXHON OCTAHOBRHM PasMHOKEHHS BHPYCOB; BTOpOe
IpeciIeAyeT HpAMO MPOTHBONOJXOMKHYI Helb. Peur muer o mo-
HCKaX IyTeli HOoNydYeHHS MAKCEMANHLHHX KOIAYECTE BHpYCA
H3 Sapa)KeHHHX KIETOK, DONYYSHHH BHCOKHX {yPOKAeB»
papyca. OGe samaum BakuH. IlomaBmemme pasMHoKeHms BH-
PYCOB CBA3AHO ¢ HOMCKAME G(e3BPefHHX HPOTHBOBHPYCHEIX
IpellapaToB, a YCHIGHES PASMHOREHHA — ¢ HOJYYeHHMeM aK-
THBHHX BAKI{HH.

Ho BepHeMcd & ruaBsmoli TeMe pasrosopa. Ilomck mper mo
ABYM OCHOBHHIM IYTAM: HANDABIEGHHHY HONCK M CKPEHHHT.
B mepsoM cixyiae mpefOpHHEMMAIOTCA HONKTKE HCHOIb30BATH
H3BeCTHHE CBOMCTBA XMMHYECKHX COGARHEHWH AIA NejeHa-
IpaBIeHHOTO BOSAe#icTBMA HA TOT HAHM HHOA 9TAm pPeIpOAYK-
nuE pApyca. To ecTh HM3yUeHEe HEET OT HpPeIUOIArAEMOro
MeXaHMsMa fieliCTBEA K MpemapaTty.

Bropoii myTh omMpaeTcA HA MCIOKNTAHHBIA BeXAMH «¢METOJ
THKa», DpefNoiaras BHUIABJIMBAHEG AKTHBHLX IpemapaTos
cpefH IIAPOKOT0 COOKTPA XHMHYEeCKHAX COe[WHOHMWIl pABIHT-
nux Kaaccos. He caeqyer mpoEmdecK® yas6aTscA: BCOOMHAM,
9T0 B OTKPHTHH MHOFEX JIeTe0HNX CPeACTB, B TOM YHCIe H
aHTHGHOTAKOB, caydall CHrpan HeMamyl poib. CxpaHMET
(amrmmiicRoe screening — or6op, MpocemBaEMe) HpH3IBAH Ha-
YYHO HCHO/NB30BATH ¢€r0 BeAMYECTBO Ciaydaii». 3Rech, KAK BH-
OHETe, HOMCK HJeT OT NPemapaTa, & MeXAHM3M, KaK IIOJaraor,
IOPHICKHTCA MOCIIe.

Yueao NpemapaToB, BSATHX YI6HHMH HA 3aMeTKY, PacTer
posoxbro OHcrpo. HekoTopHe XxmMWYecKHe COeHHeHHA yKe
yCHemB0 NPAMEHAIOTCA B HpaKTAKe. Tak, AAA ECIONL30BaAHAA
B KIHNBAKe PeKOMEHIOBAH HpelapaT OKCOMHH, sddeKTHBHLIH
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OpH NeYeHAH HEROTODHX BHPYCHHX 3aGonesanui rias, RosKm
B BePXEMX JAHXaTexrbHHX myreli. Kyrmsom peromemmyerca
OPEMEEATH UPH IPAMIe.

HapickuBalDTCA nIpemapaTH, BIAANIIHe Ha Pa3MHOKOHHe
BAPYCOB, COMEP/RAIIHX JE30KCHPHGONYKIEMHOBYX KHCIOTY.
K aroit rpynme oTHOCATCE BOSGYNHTENH OCHH, METOMETAMH, &
TaK/Ke TAK HAa3HBaeMHEH ¢oGesbammit sapyc By, BH3LBammmit
cMeprenbHoe 3aGoneBaEWe weNoBeKa, H MHOTHE ApYrHe.

Hccaegyna GHOXHMHYECKHe HpONECCH B KIGTKAX, YIOHHE
o6HapY/KIIH, 9T0 OPH BHPYCHO# WHPOKIEA PESKO HOBHIIAET-
cd aKTHBHOCTh HEKOTOPHX (JepMeHTOB, HMOIIIEX HeHoCpeA-
CTBOHEOE OTHOIIEHHE K CHHTE3y HYKNOHHOBHX KHCIOT KICTKH
H BHpyca. 3T0 mO3BONMIO TeopeTaiecKH 06ocHOBAaTH MeveGHOO
npAMeHeHHe S-GpoMypmauma mH 6-asaypuamma — amajsoros
430THCTOTO OCHOBAHHA YPHAWHA, BXOAAINEro B COCTAB HyKJIeH-
HOBHIX KECJIOT.

IKcmepuMeHTANLHO HayueH deueOmrd: sddexr 6-asaypm-
AEHA OpH 3860/ IeBAHME a3, HCKYCCTBEHHO BH3BAHHOM Y Kpo-
JHKOB BHDPycOM repmeca. IloZoKuTeapHOe BO3JHCTBEe Hpe-
mapaTa BHpaKeHO upesBuvaiino Apko. Cropo oEH mpmaer B
KIAREKE JJIA JIQUeHHA TAKEJIOTo FrepIeTHIecKOro mopakeHms
T83 9€JI0BEKA, 3a9aCTYIO BEAYIIEero K cJemore.

Ipyrofi mpemapar aToit rpynmn 5-GpOMYpDHAEH B 9KCHe-
PEMEBTANBLHEIX YCIOBHAX PE3KO MORABASET PasMHOKOHHE BH-
pyca ocusi, O6Ga mpemapara [OBONBLHO TOKCHYHE W IIOTOMY
OPUMEHAITCA B OCHOBHOM HADPY/KHO, MECTHO, TO ©CTh HeIo-
CPe/ICTBeHHO B oUare HOPaReHHA, OFHAKO GLUIA mpepmpHHATH
yCHemHHe HOOHTKA 00mero NpEMeHEHHA HX OPH KpaiiHe
THAMKENIHNX CIYIAAX OCOH, & TaKKe 9HIedaNuTa, BHIBAEHOIO
BHpPYCOM repmeca.

IIpoTrs BH3HBalOmMAX 3a60I6BAHHA YeN0BEKA BHPYCOB OC-
IOH H 8IEOBEPYCA, TAKKe COJiep/Kal(AX Ae30KCHpPHOOHyRIoH-
HOBYID KHCIOTY, HpHMEHSIOT Ipemapar MapGopad, ogEo H3
OPOH3BOJEKX BEIMEeCTBA THOCeMHAKapbasoma. JTOT mpemapar
oxasan Geccmopmoe mpodMIAKTEYeCKoe [AeHCTBHE BO BpeMs
snEAeMmik ocosl B Egmd B eMuagmeii cecTpH OCOH» — ajna-
crpuMa B Bpasmnmm. OmmarRo neuebHoro peiicTBHA oH He
OKASHBAET.

AMAHTAIME JOBONHHO-TAKH AKTHBHO HOMABIAJN pPAasSMHO-
MeHHe HEKOTOPHX COAepKamax PHGOHYKAGHHOBYI0 KHCIOTY
BHPYCOB, 0060 TyBCTBATEABHOCTHID K HeMy obmajan BEpyC
rpEnna. AMAHTAJAH AKTHBEH HA IIeDBOM 9Tame B3aHMORel-
CTBHS BUPYCa H KIGTKH, 3TO 3HAYHT, UT0 €I0 MOYKHO IpHME-
HATH B NeaAx npodmnakraka. Eme ayume sapeKoMesnoBaik
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cels pEMaHTaJAWH, OTPOM3BOJHOe AMAHTANWHA, KOTODHH yKRo-
pauABaeT INTeAbHOCTH 3afomeBammsa rpEmomoM H ofaertaer
ero TeveHHe.

HETepec BH3BANE NONNTKA NPEMEHEHAs NPOTHB BEpYCA
rpANna ORXHOBpeMeHHO WHTepdepoHa B amamTagmaa. KomGm-
HHEpOBAaBHOE BO3JielicTBAE STHX Npemapartos, oco6erBo Ha paH-
HEX CTafRAX WHEQEKNHH, TPHBOJAIO K MOAHOMY HOJABICHHIO
pasMHOKeHHA BHPYCOB. XMMHEQTepaldA BAPYCOB [eNaeT IOKA
nepsnie mare. Ee pesyabraTi moka ckpoMHile, Bo OHE olHa-
He/KABAIOT.

Hyraeass npoTHB BHpYCOB

Onun 3 THDOB BemecTB, HA KOTOpHe B IOCJAeNHEEe BPeMs
o6pamaloT BHAMAHAEe YYeHHO, PACCIHTHBAA HA HX IPOTHBO-
BHpYyCHOe JelicTBHe,— HyKleasH. JT0 Geakopme ¢epMenra-
THBHHE BemlecTBa, BRIBMBalomme GHICTpoe pacUielieHEe BHY-
KJIGHHOBHX KHCJIOT, B pesyiNbTaTe KOTOPOrO HOCJIefHAe GRICTPO
TOPANT CBOK AKTHBHOCTh H B KOHIe KOHIOB paspymaioTcd.

HyxneuHoBHe KACIOTH, HOCHTeNH AH(POKNAOHHKX CBONCTB
BHPYCOB,— T4 MATHYeCKAd KHHTa, B KOTOpo#l reHeTHYECKHM
KOJIOM 3aIMACAHK NJIAHH BCOX €ro 3J0BeIIHX Jiel. ITOT Menn-
qaiimmii KOMoYeK OprammvecKoli MaTepwm HeceT Ha cebe Ko-
Joccanbayio HEQPOpMANEIo, OMpefeNAIOmYI0 BCe STANK B3aH-
MOeHCTBUMA BHPYCHOH YaCTHUN ¢ KIOTKAMH, BCe CTAXHH
OPOH3BOJICTBA HOBOTO NOKONEHHMA BHPHOHOB. Brijenenmas ms
BHPYCHBIX YaCTHI CHONHAJHHHME METOJaMA HYKIOHHOBASl KH-
¢JI0TA MOMEHTANHHO PA3pYIIaeTCA, eClId Ha Hee NOREHCTBOBATE
myrneasoii. IlpmaeM cymecrsyer cTporas cenaduIHOCTH: pH-
GonyriemHOBAA KHCIOTA PAacIenAAeTCA TONbLKO PAGOEyKIea-
80i1, a e80OKCEPHGORYKIeHHOBASL — J1@80KCHpHGONYKITCA30il.

" MoryT 1 5TH epMeHTH 3aIAIIATH KIETKH OT HAIECTBAM
BHpPYCOB?

HKax y’Re roBopmioch, BEPYC, BE® OPraHH3Ma HOKOAIIUiicH,
samquIied OpoYHo# GeakoBoli o6omoukoll, moXphBalomeil ero
HYKJXEHHOBYI0 KHCJIOTY, IOSTOMY caMH 10 cefe BEHpPYCHHe 1a-
CTAON He JYYBCTBHTEABHH K HyK/IeasaM. IIpH BHelpeHmm B
RIOTKY BHPYCHAaA YACTHIIA ¢«pa3sfieBaeTCA», HyKIeHHOBaA KAC-
a0ta 0cBO6OKIAGTCA OT 3AIATHOTO 6EIKOBOro MmOKPHTHA, A
3aTeM BCTYIAeT BO B3aEMONefcTBHe ¢ 5JeMEHTAMH KIOTKH,
HAYHHAA CBOW pPaspymIATeNbHYIO [eATENIbHOCTh.

Oxasajioch, 9T0 HMEHHO B 3T0T MOMEHT HHPEKIHOHEOe Ha-
9a710 BEPYCHON 9acTHIIN — pAGOHYKIOHHOBAA HIA @30KCHPH-
GoHYHIemHOBAA KHCIOTA — MOMeT GHTH HOJBeprHYTO yCnemr-
HOM aTaKe HyKJIeas.
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Kasanocs 6ni, Bce ACHO, OHAKO HHAKTHBAMAA IPOHHKAI-
mero p KIETKY BApyca MPOHCXOMHT AANGKO He BCerja, He B
aioGoM cirygae MoReT GHTHL ofecmedeHa BCTpeda «paspeToii»
BHPYCHO# HYKIOHHOBOA KHCIOTH H €e Bpara — HyKJIeashl.
CymecTBy0T, KAR HOKA3aIH AaJbHEANIAe HCCICNOBAHAA, H
KpyTHe NYTH BINMAHAA ByKIea3 Ha BHDYC BHYTDH KIOTOK.
M ocymectBisierca TaKkoe BIMAHEe depe3 KIETKY, NOCpeN-
cTBoM KiAeTKH. [leso B TOM, 9T0o HyKiIeasH, He Hapymas Cy-
INeCTBOHHO JRHSHEOATENLHOCTh KIETOK, KaK GH mpHrTyma-
0T BX — Da3MHOZKeEMe 3aMe[isercdA, mpomeccH OGmosormge-
CKOTO CHHTE38 3aTOPMAa’RABAIOTCA, HAPYIMAWTCA H IPONEcCHl
BOCIPOMBBO/ICTBA BHPYCHHX 9YaCTHIL.

Iloxa eme Aaneko He Bce feTald BIHAHHA HyKJea3 Ha
pPa3MHOKEHHe BHPYCOB B [OCTATOYHOM CTeNeHA NOHATHBI,
HO B YCJIOBHAX 3KCOOPEMEHTA OHH IOKA3aJH BHCOKY IIO-
AaBIAKIYK aKTHBHOCTH B OTHONIEHHW pa3HOOGpASHHIX BHDY-
COB: repmeca, rpHNIA, NOMHOMHEINTa, OCOH, AMypa & Ap. Ilo-
TyqeHH 06HANERABAIONIEE Pe3yAbTATH MPH NEePOHECEHAHR BKC-
NepHMEHTANBHOI0 ONHTA B KIMHEKY, B IPAKTHAKY Je4eHHAs
GonbHHEIX TOAeH,

Hesokcupuboryrneasa MPEMEHAETCA JIA JNEYeHHAA reple-
THYeCKAX MOpaKeHHi, a B CIyIae BADYCHHX MEHHAHIHTOB B
npn saGonepansy KiemeBrM sanedannrou sfdexrasra pubo-
HyKJeasa.

BakHO OTMETHTH, UTO HYKIEa3H OTHOCATCA K eCTeCTBOH-
HeM HErH6GHATOpDAM, OBE He Yy/KepOXHH OPTaHW3MY H HOSTOMY
Jerk0 IPOHHKAIOT B 6ro caMele TiIyGoKHe yroak®, oGHYHO
IOpOoYHO BARPHTHE JUIA HHOPOAHHX Bemects. Hampmumep, omnm
Jlerko AOCTHTAIT I(eHTPANBHOH HEPBHOM CHCTEMH, IPOXOASA
4epea TAR HASHBAeMEli reMaTosHNedanmuecknii Gaprep.

970 MEeKAPCTBO, KOTOPOe OPraHM3M CAM OXOTHO JOCTaBIfeT
B CAME® PA3IHYHL® OpPTaHH.

CymecTByeT MHeHHe, YT0 HyKI€ashl IPeJCTABIAIT cobol
9acTh CHCTeMH IPOTHBOBHPYCHOH 3amUTH opraEmaMa. Iloxa-
3aHO, 9TO COflepKamde pHGOHYKIeasH B CIOHHHOMOSIOBOMX
RAAKOCTE GOALHHX KIeINeBHM 3HNe(ATHTOM B OCTPOM mEpHO-
e GonesHH NOBHMIAeTCH, HPHYEM 4YeM BHIIe CONODPKAHHE
HyKIeasH, TeM Jerye mpotexaer saGoinepamme. B moarsy ra-
[IOTesH 0 NPHYACTHOCTH HyKJIeasd K 0GopoHHTenbHOMY Gapne-
Py OpranuaMa TOBODAT H MHOTHe ApyrEe (axrThH. YcTaHOB-
IeHO, 4TO0 HOPH 3apakeHHH KJIOTOR BEPYCAMHA Bcerjja IpOHC-
XOfIAT YBeIHYeHHMEe AKTHBHOCTH KIETOYHHIX HYKJIeas.

B papme ciyuaeB yAaaoch oGHApYKATH, YTO PEGOHYKIeasH,
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pacmonaragch Gmmke R KaerouHolt o06omoure, obpasymor
Kak On saIqATHHIA Ba.

B skcmepmMeHTaNIBHHMX ycioBHAX pEloEyRieasy ymaerch
ycnemno KomGmemposats ¢ mETepdeporoM. HBTepdepor Tar-
e ecTeCTBeHHHI WBruGETOp. CodeTaHme BYX €CTECTBEEHEIX
HETEGHTOPOB pa3MHOKeHHA BHDYCOB, IO Bceli BHAMMOCTH,
nepcuertaBHO. OGa mpemapaTa Kak 6H AOHOXEAIT APYT Apy-
Ta, SHRUHTEABHO YBeNHMYHBag B pesyabTraTe obmmit sddexr.

Booame BO3MOKHO, 9TO MANOTOKCHYHLE HpPemapaTH Hy-
Kileas, 3aHABIIAE OPOTHHE NOSHNWE B DARY IPOTHBOBADYC-
HEIX BeHIeCTB, B AaibHelimeM MoryT OHTh Golee mIApOKo
MCIONL30BAHKM AAA Goph6H ¢ omacEHME RHEPEKHEOHBLIME
3aGoNeBAHAAMMA TEIOBEKA.

* % =%

Jleverme BUpycHEIX 3afomeBaHmii R0 CHX HOP OCTAeTCH
ciromuelimeX npoGmemok. Hennsa HafieAThCA, 9TO pemIeHHe
ee BOSMORHO RaBasepmiickoX araxoll, ofEAM COKDYIIHATENL-
BEmM yaapoM, Hage:kmeie «TaGleTRE OT BHPYCOB® BpAd IR
OOoABATCA B anTexax B Onmmaiimme ropsl. Ho, kak Mor yGe-
RATLCA YHTATeNb, B 9TOM HANPABIOHHH HDPOBOAATCA pas-
EOCTOPOHHHE, TTyGOKHe H MEPCOOKTHBHHE HCCIeNOBAHHA.
Janpuelimee m3yJeHHe cBoeoGpasHOro HoAXoAa, HOApasyMe-
BAIOMEro ONXHOBPeMeHHOe BO3AelCTBHe HA NPUHNUANHRAILHO
pasiEYHNe STAUN BHpPycHOY HWH(EKIHM, HpHBeJeT, MOKeT
6uTE, K PesyJbTATAM, RAJIeK0 NPEBOCXOAAIIEM HAUTH OKEAA-
HHA.

Jloaynr mckaresed HOBHX xexeGHEX cpeacrs: «Cerogaa —
TEOpPHSA, 38BTPA — TePAUHA» — SBYYHT B HAINK JHA KAK HH-
KOTAA AKTYaJbHO,



DrCEKYPCHE BATJIAHEM B 3ABTPA,
gaBepmIaNIas HJIH HOBBIE IIYTH

TpaEHLN BAYYHOMY UOSHAHHI B IpPeACKasa-
HEKN OPOABAAETh EEBO3MOKHO,

H. H. Mendeaceo

Bapycoaoras B «Ber GEozormm»

B macrogimee BpeMa GHollornd, Kax panee (PUBHKA M XUMHA,
saHANA JHIEpY®IIee IOJ0KeHEe B eCTECTBOSHAHEH. B cpasH
¢ STHM IIOJNYYMJIM NPABO HA JKHSHH TAKME TOPMHHH, KaK ¢BeK
Gmoxormd», «Gmomormueckas pesomonuAs. OBE B H3BecTHOM
CTOIIGHE XAPAKTePH3YKT HOBHI 3Tal HAYIHO-TeXHWYECKOH pe-
BOMIONEE H BCEBO3PACTADIIYI0 pPOAbL GHONOTHIECKHAX HCCIe-
HoBaHEY B KMSHH 4WelioBedecKoro obmectBa. [{na Gmonorm-
wecKoM PeBOMIOMME B IEJI0M XapaKTepHO Bce Golee MEpOKoe
HCIONL3ORAHME METON0B TOYHHX HAYK ((PHSHKH, XHMHH H
MATEMATHRHE), 9T0, B CBOW OYepeAb, AelaeT OGmodormIecKHe
snaEEA Golee TOTHHIMHE H AoKasaTeqbHRMH. HomKperHo sra
CHTYAIMA BHIPARAETCA B MOJCKYAAPHOM YPOBHE COBDOMOHHBIX
GuonorE4ecKHX Hecaemopanmi, iMeHHO 3TOT HOMXON MO3BOIMI
CledaTh TAKHe SNOXAaNbHHE OTKDHTHA, Kak pacmmadpoBka
reHeTHYECKOT0 Koja, CHHTe3 GelKOB (HHCYJNHH, JH30MUM, PH-
GoHyKIIeasa) M TreHOB; AOKA3ATH 6{MHCTBO OPTAHAIECKOTO MH-

a {oT BEpycOB 70 Ten0BeKa); onpefennts crpoerre [{HK =

HK. ¥ muorBuM spech Hayka 06gsaHa BEDYCaM, KOTOpHE OKa-
sayEch ONHAM H3 HauGoxee yHOOHHX 00BeKTOB NIA H3yUeHHEA
HOYTHE BCeX NMEPEeYHCACEHHX BHINe JyBHNAMOHTANBHNX mpol-
aeM.
Bronormaecras pepomwmEs orpasmiack Ha ofiEKe co-
BpeMeHHOi BHPYCONOrHE, 0GOraTHB ee pAAOM BaRHEHIMMX
pesynnTaToB B IORHAB HA KAaY6CTBOHHO HOBHI ypoBemb. Us
HAYKH B MeIOM OHACATeNbHOMH, HaKOmHMBIel o6IMpHE Garasx
ofmux ® vacTEHX HabmofeHHI, BHDYCONOTHA 8a IOCIeJ-
HHEe JIBA MECATHIETHA NPEBPATAIACE B TOYHYK GHoIorHde-
CKY® pucnuniauEy. /{0 CHX mOp He SAKOHYRMIACH B3AMMHASA
OPATEPKA OCHOBHHIX BeTBOM BHDPYCONOTHH: KIACCHISCKON M
MonexkyuanpHo#f. Ilepsym HETepecyer npeRpme Bcero poib
BHEPYCOB B HaTOJOTHE DPASIHYHBIX KHBHX CymocTB (JeloBeKa,
JKHBOTHHX, pacTeHmt m Gaxrepmit), sTopaa Hsyuaer uauKo-
;mumecxne cBoficTBA BHDPYCOB H 0COGEHHOCTH HX PA3MHO-

(:1.7: 8
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OTE [nBA NBINA COBPEMEHHOX BHDYCOJNOTHH CIHBANTCA
Temeph B CYIMHOCTH B ORHO, OTpasKafd TeM CAMHM JOTHKY
pasBHTEA GHONOrHIeCKHX 3HAHHN M BCONAA HANEKAY HA
pelleHde oMo He pelreHHHX mpobaem.

O rarTnRe B cYpaTermm

Mrax, npodnnaxraka supycHnx saGonesammii m Gopsba c
HAMHW, HaYaTad 34J0AT0 KO0 TOr0 KAK GRUIM OTKPHTH CaMHE
BHPYCH, P43BHBAIOTCA LO-PASHOMY, TOUHEe, IO PASIHTIHHM Ha-
OpaBIeHHAM, EMeR mepeR cobo oamy B Ty e nean. Harwe e
aro HampaBlemnA?! Bakmwmamma. CosmaHH yme ReCATKH
BHPYCHLIX BAKIHH, CPefd KOTOPHX BAKNWHH HPOTHB KOPH H
IOMAOMMEIHTA OTIAEIAKNTCA BHCOKo# s¢dexkrasHOCTHI0. ITO,
ropopa o6passo, mMMyHompodmaakradeckuii $posr. Bropoe
HamIpaBlIeHHe JIe’KAT Ha OYTH BH/eAeHAA WM AHAYKIHH Kie-
TOYHHX (PaKTOPOB 3aIHTH HPOTHB BHPYCHHX HHQeKNmi, H B
nepsyio ovepenn maTepdepona. Iloctemenno maGupaer cuny m
TpeTbe HANpPABIeHAe — XHMHONPO(HIAKTEKA B XHMHAOTEpA-
man. I[lo Mepe mayYeHNA SKOJNOTHH BHPYCOB COBEPIIEHCTBY-
wTcA B MeToRHN Gopp6hl 3a HMpeKpameBEHe NUPKYJIANAH BEPY-
COB CpellH ©eCTeCTBeHHBIX XO08AeB — JIOfeH, IKABOTHHX H
pacrenmii,

IIprMeBHETENBHO K CeIBCKOXOSAHCTBEHHHM )KHBOTHHM H
pacrenasM HepPCHEKTHBeH ellle OfMH UYTh — BHIBeJleHHe IIO-
POl M COPTOB, FeHETHIECKH YCTONYHBHIX K BHPDYCHHM 8abo-
JIOBAHHAM.

Bee 3T HampaBieHRA MOTYT OHTHL 0XApAKTEPH30BAHK KAK
TaKTHYeCKHS, TAK KAK OHE OPHOHTHPOBAHHE [NABHHM 06pasoM
Ha JedenHe, OTPAHEYGHHE, HICKOPeHeHHe N HPOPIIAKTHKY Hau-
Gomee pacHpPOCTpPaHeHHHX BHpYCHmX salonepammil, omacHEX
BIs 3A0pOBhA HIN HAHOCAIIEX KOHOMEYecKElH ymep6. Llexe-
coo6pa3HOCTh HX IpPOBefiecHHA H Heo(GXOXEMOCTH ycoBepmIeH-
CTBOBAHMA OYEBHJHH. JT0 OCHOBHAA 3a7aYa BCeX CICIHANH-
CTOB, H3yYAIIAX BEPYCHL.

¥YMecTHO, OAHAKO, 3arAAHYTH AajdbIle BIOepel H BHpA-
6oTaTh O6GIIYO CTpATETHI0 HACTYIUIEHHA HA BHPYCHEHE HMH(PEK-
nun. M agecs, kasamoch Gnl, akafgeMudecKas mpobGaema mpo-
HCXOKJeHAA BHDYCOB CTAHOBHTCA BeChMa IPARTHYECKOH,
OpuKIafHON, To HIA HHOe pemeHHe Koropoli 6ymer ompepe-
JIATH B OCHOBHE® HampaBieHHs 00mecTBeHHON JeATeNHLHOCTH,

Ecnn MCXOARTH A3 TENOTESH IPOHCXOMIGHHA BEPYCOB OT
ROKIeTOYHHX (IOpM RWBHHA, TO OCHOBHAA 3a/jaua HAyIHOX pas-
paGoTkm mpo6meMEI CBOAETCA K PACKDHTHK SKOJAOTAM H
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nmyTell 5BOMIONMHA PASHHX IPYNI BEPYCOB, M NpeKIe BCEro TexX
H3 HHEX, KOTOpDHE BH3HBAT 3a00X6BaHHA TeIOBEeKa H 1I0-
JIeSHHX OJ7 HeTo JKHBOTHMX M pactermit. HecMorpa ma Bcio
TPaHNHOSHOCTD 3a/laYH, MOYKHO NPEACTABHTh ¥ OCHOBHRIC €6
KOHTYDH, H OCHOBHHE HANPABJEHHS B IOMCKAX ¢ peIleHHA.

Komegno, BekoTOpHe JacTEHe npobreMm ofmeit crpare-
rUE HACTYILIOHHA HA BHDYCH B HACTOAINE® BpPeMA KaXKyTCA
HEBEPOATHO TPYAHHME H OCYIIECTBJISHME® HX NIPENCTABIACTCH
KaK fieio oTRalenHoro Gynymero. B kavecTse mpmMepa MoiK-
HO up¥BecTH BcKopeHeHHe orKoreHANX PHK-copep:xamux su-
PYCOB, FéHOM KOTOPHWX CTAJ COCTABHON YaCThI0 KIETOTHEIX
XpPOMOCOM T6J0BeKa, MJICKOUHTAONUX H NTHN. Meroan rem-
HOM HH)KeHEDHH, KOTOPHE J[OKEH DPeIDHTH 3Ty 3ajayqy:
ocpoGoxIenne WwiIH OpoYHas GIOKAPOBKA BHPYCHHIX T€HOMOB
B XpOMOCOMaX, IIOKAa NPeACTABIAIOTCA (PaHTACTAIECKAM 3aME-
cJIOM, MOACTYNH K ero MCIONHOHHI0 IOKA HeACHH HNaKe OpH
MaKCHMAJbHOI chlle BooOpasKeHHsA.

Onsaxo MH 9acT0 He{0OLEHHBAEM BO3MOYKHOCTEH TOMIOB
uporpecca Haykm. Ilepecaka reHOB B KIGTKH 9eJOBEeKA €mIe
OATh JeT Ha3ah Kasalach miaopoM Gyitmoit damTasmu, a HuHe
oHa ocymecTBiaeHa. IlosToMy He GyfleM NeCCHMHCTAMH: €CTh
ocHOBAHAA GHTH yBepeHHHMH, YTO ¥ TAKHEO 3aJaTH NOCHIHHE
JJIA BAYKHM 3aBTPANIHErc WM mociesaBTpamBero gEA. CymMun-
PYA CKasaEHOe, MOKHO CHeJNaTh BLIBOA: IPH3HABHEe MepBOil
rHOOTe3H 03HAYAeT, 9T0 0o6IaA CTpaTerms HACTYIJIHHA HA
pHpyciinie mEfexnun GyfeT 3aKmMOIATHCA B Pa3BUTHH HAMpPAaB-
nenuli, KOTOPHMHA XapaKTePH3yeTCA HHHOMIHAA TAKTHKA Gopb-
611 ¢ BUpYCHBIME 60J03HAMH.

Heade craHeT BONPOC, €CIE OKAYKeTCA NPABHABHONK rIH-
TOTe38 MPOHCXOKIEHHA BUPYCOB M3 KIETOYBEIX CTPYKTYP.
W3 9roli rEIOTE3H BHITEKAeT HE TOJIBKO NoME@MIEeTHYeCKOe
NpPONCXOMIeHEe BHPYCOB, HO H JomyuleHHe, a0 o6pasosanne
BHPYCOB — HOIPOPHBHEIA mNpomecc, IPORCIKAIONMACA H B
HacToAIee BpeMs, a He TOABKO Ha paHHeil, GesBo3BpaTHO
ymexuieifi B OPOMUIOe CTAfuH <mepsEYHOro GymboHA», Korpa
BOSHEKJIHM MEpPBOBATANLHKE (POPMH KHIHH,

PackpniTie 3KOJXOTHH B 3BONIONMHA Pa3HHX IPYIN BAPYCOB,
KOTOpOe COXpPaHAETCA B KadecTBe OXHOH M3 OCHOBHLIX 3a7a¥Y H
OpHE OPE3HAHAM paccMaTpHBaeMoii rumoTesH, npuobpeTaer He-
KYI0 HEONPeAETeHHOCTh, TAK KAK CXOACTBO, CKayKeM, myneol-
pasEHX BHPYCOB Mo)keT GHTH 06ycioBNEeHO HE HPEBHOCTHIO
UX TDPOMCXOMJEHHA H mocilexywmell muaTeapHOH 8BOMOMHEEN,
a MOBTOPHOCTHI0 IPOMCXOKAECHAA M3 ORHHX B TOX JKe KIeTod-
HHX CTpYKTyp. IIpEMeHHTeNbHO K WeJOBEKY, CONLCKOXO3mii-
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CTBeHRLIM FREBOTHHM H PACTORHAM BOPOATHOCTh NOABICHASA H3
KNeTOYHHX CTPYKTYP HOBHX BHDYCOB He TOJNBKO HE YMeHL-
maeTcA, H) PESKO YBeIHYHBAETCH, IOCKONLKY 9KOJOTHISCKHE
IMaACH PACHPOCTPAHEHHA HX B COBPEMEHHOM YeIOBEYOCKOM
ofmecTRe, CpeJH CTajl IPEPYIEBHHX KHBOTHHX H HA IIAHTA-
MHEAX KyIbTYPHHX pacTeHHH HeESMEPHMO BLINe, YoM B Jaje-
KoM RoMcropmieckoM mpomuoM. IlosToMy ocHoBHO# 3amagelt
HapAjly C M3yYeHHEOM SKOJOTMHM M SBONIONHEA BHEPYCOB CTAaHO-
BHTCA HAayuHa# paspaGoTHa BODpOCOB HX GHMOCHHTe3a, perme-
HEHe KOTOpoX H ompefeaser O0I[YW CTPATErHI0 RACTYIICHHA
HA BEHPYCHHe HE(eRIHm.

Tarkmu oGpasoM, BHGOp cTpaTerms HACTYIVICHHA HA BH-
pycH GyAer OUpeNeNATHCH DeIleHEeM NPOGIeMH HX IPOMC-
XO/RfcHEA B 9poonun. Ham mpepcrasaserca mosroMy mexne-
coofpasHNM OpHBIETs K Npo0ieMe BHHMAHME BCEX TeX, KTO
OpOABIAET HAYYHHE M NPOMSBOACTBOHHEIN HMHETEpeC K BH-
pycaniM nEdexnuaM. ITyTH pemreREA ee MOKA BO MEHOTOM HefC-
mu. OnHaKO (RaK 3T0 Y)Ke Y4CTO GHBAINO B HCTOPEH HAYKH)
To9HO cPOPMYAHPOBAHHAA Ielb, HPOTPAMMA NOSHAHHA HOMO-
rapr Gollee HmeaeyCTpeMIIeHHO, yeHemHO B OBCTPO MOGHBATH
HeoOXOMUMEIe 3HAHHAA.

Bes mapycos?

Hayusne mpOrsosH — Belb PHCKOBAHHASA, 0COGOHHO eCHH
970 mporEosn poarocpoinne. Coppemenmmkr JHwas Beprma
ero poMaRHN BOCHPHHAMANE KAR feP3Ky0 ¢aHTasmw, a HH-
HOIIHOMY YHTATENI0 OHH KAKYTCA CTAPOMOJIHO HAMBHEIMH:
CTPeMHTEILHO PASBHBAKINAACA HAYKA OCTABEJA JANEKO H03a-
nE ceba caMHe cMeTHe HIeA MPOULIoTO.

Cremywinme ABa TPEMepa CBEAETENBCTBYIT, KAK HEHA/GIK-
HH MOTYT OWTb TaRKe M RPATKOCPOYHHE IPOrHOSH. [{Ba-TpH
HecATKa JeT Hasald, Koraa OUIM IWPOKO MCIHNTAHH BAKIHHE
nporuB rpumua, nobena maj aTo¥ GomesHr® Kasamach Gama-
xoit. Ilocexywmue rofi, oqHEAaK0, TPHHECHA Pa3ovapoBaAHEE,
¥ HHHe fa/Ke KpalfiAWe ONTAMHUCTH NOHEMAMT, 9T0 HY/KHH
elie MHOTHMe TOAH KpONOTIMBO# H ymopHOX paGoTH, HOKa
GyRyT ofiepAaHH IepRhe IPOYHHeE ycumexm B Gopsbe ¢ camoik
pacupocTparenEol HE(pexnEOEHON GoxesHEI0.

IlpaMepHO B TO 5Ke BpeMs, TPH MAeCATHIETHA Hasaf,
Gopr6a ¢ mONMOMHWENHTOM Kasajach HoITH GesHage:kHOH, B
TARKEE BeAyT e/KerofHO coOWpan ’KaTBy B BHJE MHOTHX
THCAY YMEPITHX M OCTABIIAXCA B JRHBHIX TA/KOJNHIME KaleKa-
sa. Ho B TeueHme IoCiefyHIero HEmOJHOIO RECHATHRICTHA
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6narogapa orkpmruaM [{. dmgepca, [I. Conxa m A. CeGuna,
YCEIMAMH KOTOPHX OHiu co3faEM 3(@eKTEBHEEe BAKIHHH,
CTa0 BOSMOKHHIM B KpaTdalimme CpoKE opmepaars moGemy
HaJ NOAHOMAEIHTOM.

OTH npEMepH HEPONbHO NPHXOAAT HA IAMATH, KOTAA
AyMaems o mepcueKTaABax GophOH ¢ BApyCaMH.

JlEanasoH mATONOrMYeCKHAX HpONEcCOB, BHIHBAGMHX BH-
pycaum, MBEoroobpasen: or ocTpHx HEQeKHHOHEEX Gomesmeil
RO 3IOKAYECTBEHHOIO IEPepOKAEHHA KIOTOK.

Janexo He BCe BHPYCK BEHOBEHKH TSKeJHX IATOJOIHYe-
ckux mpomeccos. Jlaske Takme GoJeBHETBOPHBI® BHPYCH, KaK
Bo30y/HTeaH MoMHOMMENHTA, BHIBHBAIOT Pa3BATHe NApaxmdel
IUING Y YACTH 3ADA3HBHIEXCH, y GonnmmacrBa e Gonesns
IIPOTeRAeT B BH/E JETKol IHXOPANKE ¢ MAEeIYA0THO-KAMICTHE-
MH paccTpolficTBaMH BIH faxke BoBce 6e3 mpE3HaKoB 3aboxeBa-
mMA, B BHge GeccmMuroMmoii HEQexmmm. Mmorme BmpycH,
OTKPHTHE B TOUeHH® NOCJHeAHEX NOXYTOPA NECATHNETHH, Be-
POSTHO, CHOCOGHH BH3BATH ¥ YeNOBeKa JerKae, CKOPOIPOXO-
Iamae paccTpoicTBa WiH GecCAMITOMBYI0 HE(DEKIHIO.

B cBa3H ¢ 3THM npaBOMOYeH BOIPOC: 8 HY)KHO JH CTABHTH
nmepex MeOUOUMHCKOK HAayKo#, OycTh fAa/Ke B OTHAAICHHOM
6ynymeM, 3887y HCKOPeHOHUA BHPYCOB?

OpE= ® TOT e BHPYC B PASHEIX YCNUBHAX MOMET BHIGH-
BATH TO DCTPY® BHPYCHYI0 HH(EKUHIO, TO XPOHHYOCKYH HEH-
dexmmo, T0 aNOKATECTBEHHOe HepepoAeHHe KiaeTok. IIpas-
na, momoGHOro ponma pasmoobpasEme feficTsEA 0o6EapyKeHR
AHIDD Y HOKOTOPHX BHPYCOB H OpH COONHANLHO MOROOpAHHEX
yeaosugx xaGopaTOpHOTO SKCIEPEMEHTA, OHAKO STH JAHHHE
OSBONAIOT CHGJATH BHBOA, YTO BHEPYCH — HEMREIATEJILHBO
obuTaTens Yer0oBeYeCKOTO OPraEMaMa, Aade oCAH MX mpelh-
BaHEE He BHISHBAET BUNAMHX BPe[HHX HOCAACTBEN,

Taxam o6pasoM, mepe; MeSHIMMHCKON HAyKO# W ee paafe-
I0M — BHDYCOJOTHell CTOMT 387a94 WCKOPEHEHHR BHPYCHRIX
saGonesanmii B BEPYCOB, IAPASETHPYIIEX B OPraEMsMe JeJ0-
BeKa,

3ajiaga 9TA CNOKHEAA M HEOOHYBO TPYAHAA, H HOPTOMY
JaiKe P CAMOM ONTEMHCTHIOCKOM IOAXOAe OPHAETCA IPH-
8HATH, ITO NAA OKOHIATENRHOTO €@ pemeHWa norpefyerca He
onHO croxerme. Boprba ¢ BApycaME 6yfer NPOTeRATh MHOIO-
9TANHO, M KaEAHE sram morpebyer rpoMagmex ycmimii =
KpOIOTIEBOTO TPyAa He ONEOTO IOKONEHHS BHPYCONOrOB H
NpaRTEYeCKEX MOTUINEHCKEX PaGOTHEKOB.

Ocna crana wEdernmommoll Gomesmsio N 4, or KoTopoik
0cB0GOJRIOCH IeHOBETECTRO.
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Kopb Bo MEOrAX OTHOMIEHHAX CXOfiHA ¢ OCHOl, B JAKBEAA-
oA ee MOKeT GHTH OCYIIeCTBJIeHA TaK)Ke ITyTeM MOTOJOBHOM
HMMYHHSAIHE HacelleHHA. B HacToAIee BpeMA ecTh BAKIMHA
IPOTHB KOPH, KOTOpaA faeT Tako# ’Ke NpOYHEIN WMMYHHTeT,
KaK ¥ ocleHHad paknmHa. IIpaBna, sTa BaknEHA eme Tpebyer
YCOBOpLIGHCTBOBAHEA, TAK KAK Y 9acTH HPHBHBAGMHX AeTel
OHA BH3LIBAET CHJIbHEIe IPHBABOTHEe peaknmu. OMHEAKO JNHK-
BHAOAA KopH OoTpebGyeT He OfHO JecATAIeTHe, BAKKHHA STa
ellle HAT[le He NPAMEHAETCA B OCTATOTHO IMMPOKOM MACHITA-
G6e. CnefoBaTenrHo, HAZI0 HAKONHThL HeMAJHN ONKT JHKBH-
janud KopE B MacmTale OTAeNBAHX CTpaH, Ope:Ae dUeM
cePhe3Ho TOBOPHTH O JHKBHAAIHH ee BO BCEM MHDe,

Baaronaps jRKuBOl# BAaKOHHe NPOTHB NOMHOMHENATA B
CCCP BnepsHe B MHpe OCYmeCTBIeHA JHKBHAANHEA SIAJe-
MpE# 3TOll TAKexol 6ojlesHE W B HACTOAINEE BpeMfl e;RerofHo
gabmionaerca He Golee coTHR 3aGoseBamMil, IPHTOM HOPeEMY-
mecTBeHHO B Aerxoii dopme, Ges cMepTeNBHNX CIydYaeB H
TARennx napaimdeir. Ilepes coBeTCKEM 3ApaBoOXpaBeHHOM
mocTapieHa s3afavda fadbHeimero HACTYILIOHHA Ha HH(ERIHI,
HMes KOHETHOH MeJbi0 ee JAKBHAANHIO. 3afada HE CTOMb YK
JerKas, ecliE y9ecTh, ITO HpPH HOJNHOMHeNHTe HAGKOAAeTCA
BHDYCOHOCHTEALCTBO, 9610 HOT, HaOpAMep, IpA Ocle, & JHK-
BHAANMSA OONHOMHEAHTa MOMeT GHTbL OCyIecTBAeHa JHINb B
pesyasTaTe HOJAHOIO NPeKpPAIMeHAA MAPKYyAAnEHE BosGymuTensa
CpeAiE HaceleHAA, B TOM YHCJI6 H B BHJ® BADYCOHOCHTEJIbCTBA,
B 6amxaiimme roxsl CTAHET fAICHO, MOYKHO JH JOCTHYH B3TOH
HeJd OyTeM BAKIMHAIEA; BO BCAKOM CIy9ae YIeHHe H Bpa-
9A HACTPOGHH ONTEMHCTHYHO ¥ HAKETCA HA IPHHIANMAIND-
HY0 BOSMOXHOCTE N0GeE HAJ MONHOMHEGAATOM.

Coucor pEpycHEX HEQeRmEd, JAKBERANAA KOTOPHX BO3-
MO’KHA ITyTeM BAKFHHALOEH, He MCIOPHOHIBAETCA OCHOH, KOPHI
B moamoMmenrToM. Ilo-BEIMMOMY, TAKHM ’Ke IyTeM MOKHO
6yner onep:rath noGexy Hal CBEHAKO# (SHHIeMHYeCKHM Hmapo-
THTOM), KpacHyXoli, BeTpiaKoli A, MoKeT OHTL, Haf HHEEK-
nuEoHHHM renatTeToM BorkmmEa. OnEaKo Bce 8TH mpoGaeMH He
MOTYT pemIaThCs cpasy, ofHEM MaxoM. IlepeumciemBme Bm-
pycHHe GolesHm, 8a HCKIIOYOHHMOM FeNATHTA, OTHOCATCA K
TaK HASHIBAGMHIM MansiM WH(EKmuAM, OHHE dame BCero Ipo-
TeKaT ROGPOKaYecTBOHHO, H HOSTOMY A0 HHX, TAK CRA3aTh,
PYKE He KOXOMAT, NOKa 3[paBoOXpaHeHHe 3aHATO Golee Bask-
HEIME 3afadaMH. K ToMy ’Ke BAKOHHA €CTh TONBLRO IPOTHB
IapoTMTA, €6 HEeT mpOoTEB KpacHyxm m Berpankmd. Ho, mecoM-
HEHHO, O BpeMeHeM NpHAeT Yepef A STHX WHPeKmmiA.

Yro ke KacaercAd HHPEKIUOHHOrO TemATATA, TO YiKe,

176



KaK BH IOMHHTe, YAAIOCh He TONLKO ROKA3aTh BHPYCHYH
mpHupony GosesHM, HO H BHIAEIHTh H DPOYHO 3aKpemnTh B Jia-
0opaTOopHBIX YCHOBHAX BHPYC. KECTeCTBeHHO, ITO HeT IOKA
BAKIWEN OpOTHB remaTtHta. Horma 6yAer moaydeHa Taras
BaKOHHA M HcOHTaBA ee dPdeKTuBHOCTD, MOKHO Gyaer Gouee
OIpeReNeHHO TOBOPHTh 0 CHEVKOHHH M JHKBHAANEE TAKeNOi
Goneann,

Janexko He OpH BCeX BEPYCHHIX (0le3HAX MacCOBAA BAKITH-
HamHA CIYKAT HAAQ/KEBIM CPEACTBOM. JT0, B YACTHOCTH, OTHO-
CHTCA ¥ K caMoiff pacmpocTpaHeHHOH BHpYcHOH Gonxesmm —
rpenny. Jlaxe aygmue ofpasnul rPHONOSHHX BAKOHH MOTYT
ofecneTuTh JHIIb CHH/KeHHE, HO HEe JHMKBHAAOHIO TIpHIOOAa,
Ecam x aroMy no6aBHTH, 9TO caMB BHPYCH IpHIONA H3MEHA-
I0TCA CO BPeMEHEM, TO CTAHeT NOHATHHM, HACKOJABLKO TPYAHA
H B HAYYHOM H B NPAKTAYECKOM Niaane npoGrema GopebH ¢
rpANOoM.

Ho sTo eme Be Bce. Ecim 6u maxe mpoTuB Bcex BEpYycC-
HHX 3a00NeBanuii GbUIA MONYYeHH BAKMUEH, BPAM JH MOMKHO
65imo G OXBAaTHTh IPHEBHBKOH Bcex HMfeld. 3mech Hy:RHN Ka-
KHe-TO HOBHe moAxofn. OHA U3 BO3MOKHHX myTell pemenns
CJIO’KHofi MpoGneMH HaMeTW/Ia XHMHOTEpANHsA, KOTopag OKa-
aanach ctoas a@dexTasHOl B Goprle ¢ GaKTepHANLHEIME H
OpoTo3oRHHME HEGEeKNNOHEEHMY (olesHAMH.

Mu ouMCHBAJIE BHPYCHble (oJIe3HH, HepexanIuecHd KoMa-
paMu, MOCKETaMum, KiemaMu. [na Gops6u ¢ EMMH OpEMens-
10TCA KK BAKNUHH, TAK H CPEACTBA YHHITO/KCHHA NePeHOCTH-
KOB — MHCeKTHnUAN. PazymMHoe mpmMeHemme STEX cpeAcTB
mosBoiser o6ecneunTs cEmKenne saGonepaHul mopeii. Ycme-
xu B Goprbe ¢ MenToil MAXOpanKol BaM KiemeBNM SENedaNH-
TOM — HATIAZHHE TOMy npuMep. MH yxe crpeMmMcsa K mox-
Hofi TMKBANANEE STHX onacHNX 3abomesanmii. Hackonbko ato
TpyAHOpaspemmaMan npobaema, MoKHO yOeIHTECA Ha IpEMepe
6opr6u ¢ KmemenbiM sEnedanntoM. Ilpuponmsie ovarm Bos-
6ynmuTesa pacceAHH HA IPOMAAHEIX OPOCTPAHCTBAX TAMTH M
necos Jlanbmero Bocrora, Cabmpm, Ilpuypansd, cpemmeit mo-
nocu CCCP u 3amapmoit Enponni. Ecrecrsenuo, 9T0 0310p0B-
JIOHHe TAKAX TepPHTOpHii B HACTOAIIEe BpeMA COBEPIEHHO
HeNOCANHHAA H HepealpHAf 3aJada. JTO 3afa%a OTAAJIEHHOTO
6yxymero.

HoatoMy B Gopsbe ¢ BEpycHEHME WEQEKODHAME AAHHOH
rpynns pHavade JoJMAHa GHTH ROCTHrEHyTa Gollee peainHAas
e — 3aDIETa JIOfeld OT HANAKeHMA MePeHOCYHKOB, mpodu-
JIAKTHIECKaA BAKNHHANMA JOfell, paGoTaomex B TPAPORHEIX
ogarax, ¥ JHMEBAJANAA 0Y4r0B B OKPOCTHOCTAX HACENOHHEIX
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mect. B Kprmy, BanupuMep, y:te HAKONIGH IOXOXHTEONHHEIN
H of6Hafe/REBANIIHA OOKT GOPHOH ¢ MOCKETHON XMXOpajKoi.

Mu Temeps BEgEM, 9To mobena Hax BEpyCHHME nE(eKmE-
AMA [ame B Opefeldax OXHOH cTpaEM, a TeM Golee BO BceM
MHpe — HEBEPOATHO TPYAHAS M CIOKEad 8ajjaua, KOTOpas
6yner pemarhca MO3TADHO B TEIeHHe MHOTHX AeCATAIOTHE H
maxe croxermii. MBoroe yke cqenano m Gymer cjenaBEo mpm
/RM3HE HEHNIHEro nmokxoxeHud. VI MBEoroe s TOro, YT0 Hegas-
HO Kasaloch BecORTOTHOH MevToif, cTalo mpaxrumod. Crpe-
METeILHEI HAYYHEIf IPOrpecc HAINEIO BPeMEHHE [aeT MeIH-
oEHe ¢ KajKABIM TOOM BCe HOBHe B Gonee addexTusHNE
cpefcTBa GopbOH ¢ BEpYCHHMA GoMe3HAMA.

TenBas mmxenepas
FASGSAME BEPYCOAOTE

TlonaTHe ¢reEHAA HHKeHEPHSA», AN ¢(MHKCHCDHA Ha IeH-
HOM YPOBHE», IRIIb HEJABHO CTANO0 BXOAHTH B HAyYHE 06m-
xof. BRecT® HOBHIi I'eH B KIETKY H, CAeA0BATEILHO, HACIHATD
KIeTKy BeoOHTadHRME ANIA Hee cBO#CTBAME — 3a/1a4a CJIOJK-
Hag H YBIeKaTelbHAA. B KoHewHOM cueTe peur mpaer a6
yOpaBieHAN HAaCHe[CTBeHHOCTHI0 HAM AKTHBHOM BMEIIATENH-
CTBE B CBATAS CBATHX OPHPOAH. Ty 384Ty SKCIEPEMEHTAIb-
HO DNTAINCh PeIIWTh Y9YeHHE pasHNX CHEeREAIBHOCTEHN —
JKEBOTHOBOMEL, PacTeHHEBOAH H ap. B oTmemsEmx ciayzasx
yHaBaloch NOGATHCH HOILIOXAX PesyALTATOB.

Ecmz BRyMaThCf, TO TeHHAA HH)KeHEDHA OCYIIECTBIA-
eTcs B npEpofe supycams. Omm mpepcrasasioT cobGoli me wro
HHOe, KaK HaGop reHOB, KOTOPHI IPOHUKAEeT B TyBCTBHTEIb-
HYD CHCTeMY — KIeTEKy. Jepes HOKOTOpOe BpeMs 3apa’KeH-
HAst KneTka mormbaer, DpoHsBefs HA CBeT HOBO® NOTOMCT-
BO BHDyCOB. ECIM BHpyC YCIOBHO pacCMaTPHBATH Kak
COBOKYIHOCTh FeHOB, SAIAINGHHEX OT HEONATOMPHATHLIX BO3-
peiicTBHI GenxoBoil 060M0UKOH, TO CTAHET ACHHM, UTO IOCIe
NONAJAHMA BHYTPh KIOTKA OHM KAK TY/KepOJHLI® reHH RATH-
HAIOT TaM CBOGOXHO PpACIOPAMRATHCA CJIOKHEIM KIeTOYHRIM
xosmiicteoM. Bravane oEm sacrasamior «¢samomdats» JHH
KIeTKE, GIOKHEpYs ¢ DOMOMBLI CHONUAJLHHX (exkoB — pe-
npeccepoB ee pabory. 3aTeM, ACIHONLSYA MeXaHA3MH H RpPHEGO-
pH KEOTKH, KOTOPHO CIOIEAINSHPOBAHHO HPOMSBOARIH N0
CHX NOpP HYKIGHHOBHO KHCIOTH B Genxm, HeoOXommmuie muas
AMHESHEJIeATEARHOCTH KIETKH, OHE 3aCTABIAIT 3TH mpEGOpH
paGoTaTh Ha BOCHpPOH3BeJiHHe BHPYCHOr0 HOTOMCTBA. Tak
KJIeTKa DepeKAIIAeTCA HA IPOM3BOJICTBO HOBHIX BHDYCOB.
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Pasragra saxoHOMepHOCTed pPasSMBOREHHA BHDYCOB JIerja
B OCHOBY PAAa HONOReHWi remsoli mmsKemepum, Cyrsr zmena
cBogAIach K ciexybomemy, Msywag darm, yuerme obpaTmnm
BHAMAHEE HA OJMH 0Y¢Hb WHTepecHRN dgemomen. Orasanocs,
910, noKkunas GarTepEo, PArE YacTO 38XBATHBAKT YIACTOR
GaxrepmamsHolt [IHK m He wakoil-mmbyan, a cosepmensao
ompejieieHEYK) rpynny reHoB. EcrecTBeEHO, ITO llerze BCero
6o HaiTE y TARAX BHPYCOB TIeH KIOTOK, 3aBepysomuik
onpenenennofi dymrnued. Hanpumep, saxrosmsiit rem, oTse-
qaomuit 3 GakTepuAXx sa cmocoGHOCTH YCBAMBATH JAKTOBY
(Momoumst¥ caxap).

AR BHReseHAA NAKTOSHOTO reHa GHUI NpEMeHEH OYeHB
ocTpOyMHHI mpueM. ¥ ofEEX (ATOB 9TOT reH PACHONATANCH B
O/fHOM HAIPABJICHMH, Y APYTHEX — B IPOTHBONOJOKHOM. Y4e-
e yOpaxm GeamoBHe 06omouxm y Tarmx ¢arop m HIOIHpPO-
saina mx [{HK, sarem moppepram JIHK Barpesammio m cnemm-
aXbHOM XHMEIecKoH o0paGoTke, sacTaBdB IBONHEHE CHAPAIH
PasBepHYTHECH M Pas[AeNAThCA HA Be COCTABIMIONHEE — THKe-
y10 B Jerkyso HUTH. Ta/Relxsie HETH GHIA H30JMPOBAHH, TaK
KAR WMMEHHO B HHX GHUI 3aKII0T€H HCKOMEIL JaKTOSHEHI TreH.
3areM TaKeNBle HATH ABYX ()aros cMemranw, Harpeld® M Mej-
@eEHO oxnamuad, B pesymsrare TA)Kemsle HETE NBYX (daros
o0pasoBai® HOBYI XBOMHYIO CIHPAIb, OXHAKO OHA GHLIa KoM-
WIeMeHTAPHA JIEIIEL B TOH YACTH, rie Y HEX GHI0 ogHHAKOBO®,
HO NO-PAaSHOMY PACIOJORCHHOE 3BeHO — JIAKTOSHHE reH Gax-
TepuH. B OCTANBHRIX JaCTEX [ABOHHOH COHpAJHA XHMHAIECKAR
cBASH OTCYTCTBOBANA. II03TOMY MX YAAIOCH JEIrKO PACTBODHTH
coenuadbEEM (epMEETOM H IOJNYIHTh HCKOMEN JARTOSHHK
ren, une yyacTok JIHK, orBeTcTReHHHI 3a OAHY-eNUHCTBEH-
HYI0 reHeTHuUeCKY® (yHKmmp. I'em yAamocs paccMOTpeTh B
BIGKTPOHHEU MEKpockon. Om mmex maumy 4,4 Mmrpomerpa B
cocrosa B3 4000 map ByRIeOTHIOB,

9ra paloTa AReNAeT pealbHHM IeTeHHe B KEPCOEKTHBE
HacaeCTBOHENX 3afonemammil, NpUYMHA KOTOPHX JEMHT, B
CYIIHOCTH, B OTCYTCTBME B IeHETHUECKOM ANIApaTe KIETOR
TeHOB, YOPABIANIIAX OupeAeleERHME pyrrnmgmua. IIpemmo-
noxuM, GONesHL KIETOK CBA3AHA C TeM, IT0 OHH He MOTYT yC-
BAHBATH AAKTOSY, TO 6CTh ¥ HEX OTCYTCTBYeT IAKTOBHEIX TeH.
Ecmm ero mBectn, fyBEROmEA GymeT BOCCTAHOBICHA H KIGTKH
craEyT 8NOpOBHMHE. Tarag pafora GEHia HeJaBHO ¢ yCIEXOM
BHNONHEeHA. TeOPeTHYSCKE B KIOTKE MOKHO BBOCTH H HOBHE
HeOOMYHEIC IR Hee TeHH. B IepCHeRTHEBe reHHAS XWDYpPrHA,
TaR 00pas3HO HASHBAKT Ty HePCHEKTHBHY 06aacTh HCCAENO-
BaEE#, NOSBONUT NEICHAUDABICHHO YAAIATH, 3aMeEm[aTh WIH
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Ho0aBIATL TeHH B HACHOACTBOHHHH ammapar Xierkd., Hy:x-
Hble AAf TAKOH <«mepecajKH» reBH OYAYT NpPEABaPHTENHHO
BH/IGJIOHH WIH CHENHANEHE0 CHHTE3HDOBAHEI,

Y4eHEM HsBeCTHH mpAMepH mOXoGHOM TpaHchopMamum
(Tak HA3HBAOTCA 2TO ABACGHHE) GaKTepmil ¢ NOMOMBI HAa3-
MHJ — BEpYycoo6pasHmx CTPYKTYP .. Tagr, eca:m IJIasMEJAMH,
OONYIeHHKIMA Ha (aKkrepHAX, YCTOMIHMBHX K aHTHCHOTHKaM,
sapasaTh Gaxrepum, YYBCTBHTENLHHO K aHTHGHOTHKY, TO BTH
Gaxrepum npmoGperyr  ycrofamBocTh 663 npefBAPETENLHOrO
KOHTaKTa ¢ apTEHOROTHKOM. IIpmamAOil Takoro sdpdexra upnn-
eTcA IepeHOC FéHA YCTONYAMBOCTE ¢ HOMOIObID IUIA3MANHOR
JHHK. pyroit npaMep — neperoc ¢garoM coocoGHOCTH BHAe-
aath TOKCHH (AA) AadTepHAHKIMA GaKTOPAAMH, KOTOpHe GRuTH
1o Bcrpeun ¢ aromM HeaposmThiMu, Ilo-BEgUMOMY, BApYycamMm
Ke IePeHOCHTCHA H3 PAKOBHX KJIETOK B HOpMalbHHE I'eH paKa.
06 aToM MH y»Ke rOBOPHIH.

Ecim 8 GynymeM yaacTcd yCIeDIHO PaspemHTh npobaeMy
6omee nam MeHee cBOGOMHON MAHEOYJIANWNH ¢ TeHAMH, HEpen
HAMHE OTKPWBANTCA (PaHTacTHIeCKHe IEPCHOKTHEBH: JeYeHHE
nocelle HeH3IeIAMHX HACIGACTBOHHEX 3a0oneBaHWil, mpeouo-
nenne Gaphepa HECOBMECTHMOCTH, OTPAaHHYEBAIOIIETrO Mepecaj-
Ky OpraHoB, HOJNYYI6HHW® BHCOKONPOXYKTHBHHIX IOPOX CKOTA,
COIIbCKOX03ARCTBOHABX KyIbTYDP — CJIOBOM, HCIPABJGHAe HIH
Hame mepefeJKa TOro, YTO COSJAHO IPHPORO M uTO Hae He
YAOBIETBOPHET.

Axranemur A. BaeB, 076puuBaA Kpyr omepanuit B MAHANY-
aAn@Aii, KOTOpPHe NUPeJCTOAT IeHHOH MH)KeHepHHW, HaMeqaer
IATH OCHOBHHX 387a7: BHJeJeHHe T'eHAa W3 IPHPOAHOrO Ma-
TepHAalla; CHHTE3 reHa B jaGoparopmu («B mpoOEpKe»); MomH-
¢uKanMA reEA ¢ NEeNbID OPHAATH €My HYKHYI0 CTPYKTYPY;
KpoMe TOro, Haf0 HAYYHTHCA S8aCTABIATH FeH DA3MHOKATHCA
(caMoKomHpOBaTHCA) H, HAKOHONl, HAHTH NyTH BBOJCHHA B
KJIETKYy HYKHOTO TreHA W NPHACOGAHHEHHS €T0 K I'eHEeTHIeCKO-
My MATODHAJIY KJIETOYHOTO AApa, TO €CTh CAeNaTh TeH COo-
CTABHOM TACTBIO KIOTKH.

HKampan us 9THX 8ajau caMa no ceGe YpespHIANHO CIOK-
Ha. Kax MH y:Ke BEIe/H, 0 KpaiiBeil Mepe mepsas M mocjes-
HAA M3 HAX MOryT YCIEIIHO PemaThCid ¢ HNOMOINbI0 BEDPYCOB.
Brpychl 3axBaTHBAIOT I'eHH KIETOK H NIEPOHOCAT MX B JApY-
rAe KIeTKH. 3ech cieflyeT HAIOMHWTH, ITO caMa mo cefe sT1a
nponexypa — BBeAeHEe reEa B KIeTKy — He TaK IpoCTa,
KAK 9TO MOMKeT HOKasaThcfl. Hierka xopomo samummena or
OpOHEKHOBEHHA TaKHX KpymEEIX Momekya, Kak JIHK, a szpyc
IpofeNHBaeT 9Ty paGoTy OUeHDb 3AEraHTHO. ¥ (aroB, KAK BH
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y/e 3HAETe, CYIIeCTBYeT IIOPHNEBOX MOXAHMSM AJAS HPEOMO-
JIeHHA ToJcTOH GarTepmanbHOf 0G0NOYKE. A BHPYCH JKHBOT-
HHX HCOOJAB3YIOT COSNAHHOe NPHPOJOH CBOMCTBO KIGTOK «38-
INaTHBATL? B OEPEBAPHBATH HHODORHHEE® TACTHOH. JTOT HpO-
Tmecc HOCHT naspanue (arommrTosa. Ero oTkprn m emmcan Ham
COOTOYeCTBOHHAK renmanbEbi yueBb# Hmea Megnuxos.
Hrak, KieTRH, He Beflafg 0 HOCIAGACTBEAX, NPOrAAaTHBAKNT BH-
PYCH, Kax OOHYHYI0 NHIIY, B TeM CAMBHIM BHIOYCKAKNT MKEH-
Ha B3 GyTHLIKA.

¥YMeCTHO HAUOMHETHL, TTO BHDPYC HACTOIBKO 7K@ MEHBIIe
KJeTKH, HACKOABKO KHDUEY MeHLme HeGocKpefa MM MHIB
MeHbIIe cJIoHA. Yl TeM He MeHee 3TOT KapHEEK yXHTpAeTcH
COPABIATHCA ¢ TEraETOM. Hak MH yiRe BHJeNH, y BHPYCOB
Her HEYero JEmHAero. OHM YCTPOeHH IpelelbHO IKOHOMHO
B Heixecoo6pasHo: cpaBEHMTeAsEO HeGONBIIAA HYKIGHHOBAA
KHBCJIOTA, COREP/RAIAA KOHCIEKT HPOTPAMMH IpPOH3BOJCTBA
IOTOMCTBR, SAIETHHEA Gelxopmit 4exon, E Bce, Y1 aTo okasH-
BAETCA NOCTATOYHLIM JJIA NEePeHOCA NOJe3HOH m BpemHOHK HH-
dopmanum.

Jpyroit npaMep — mepecajika I'eHOB, YIPABIANIIEX YCBO-
eHHeM a30TA IPAMO H3 aTMoc(epu B GaKTepum, paHee TAROik
cHoCcOGHOCTHIO He oGXafaBmIHe,

OueBnpiHo, mONyIeHAe TMOTOBHX TeHOB caM0 mo cele Heao
He IpOCToe, HO ropasfgo CJAOKHee CHHTESUPOBATL TIeHH, CO-
6paTh BX mo YACTAM. JTO THTAHMIECKas paboTa, TaK RaK BHA-
gaje Haji0 pacmEdpoBaTh HOCHENOBATENLHOCTh HYKIGOTHIOB
B pPeaNbHO CYIeCTBYKIIeM IeHe, 4 MOTOM ee BOCIPOM3BECTH,
HAHASHBAA HYKIEOTHAH ONHH 32 APYrHM Ha BooGparkaeMyio
neoitaywo cumpanas [JHK. M reM Be Memee Takad pabora yske
nposofurcea. Vissecranii mEpmiickmit 6moxumur Hxopama me-
NABHO CHHTE3HPOBAJ NePBHI HCKYCCTBeHHBIN TFeH, NOKA3aB
TeM CAMAM PealbHOCTh NOROOHEIX McClieXoPAHMI.

«Ye/l0BeK MOMMEH BEPHTb, UTO HENOHATHO® MORHO NO-
HATH — HHAYe OH He cTajy OH pasMumuIATh 0 HeM» (I'ére).

Y6nEBRTADHEL,
70 ecYs Be3NGCYIM...

ByayuE aBTOHOMHLIMHA GAMOPEIPOXYNHEDPYIOIFEMECA CTPYK-
TYpaMB — NPOAYKTAMHA 3BONIONEA (PPArMEHTOB OPTAHH3MA —
BHEPYCH He TOXBKO NOXIMHAKTCA 3AKOHAM SBONIONHM OPraHE-
qaecnoro MHEpa, HO H CAMA BIHAKNT HA SBOMIONUK KH3HA HA

eMJIe,
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Cpenim TeHOTHIOCKEX IPONECCOB, OMPONIeNAIONIAX BBOJIO~
om0 GHomormYecRHEX BHJOB, HEOGXOMHMO OTMOTHTH MYTAUHH.
MonexyagpanME MexaHASMAME MyTAOH HBIANTCH IGO0 BL-
DapeHHs, au6o 3aMeHEl OCHOBAHEN B OTHONBHHX YYACTKAX
JXHHK, BcrexcTeEe 76r0 NPOHCXONAT HSMEeHOHHA reHETHIECKOTO
KOfa, a CIeJ[0OBATENHHO, H CBONCTB GeXKa, KOTOPHeE ROAHpY-
et nanHEH reH. Myranum mosToMy mpmBopAT K pasGpocy, Ba-
pHaANAEAM CBOHCTB OTAEALHHX ocobell nonyranum.

C mpyroit cTOPOHH, OPH CKpeIMBAHHH IPOHCXOAT O6Men
reseTEYecKoil mEdopManmek pomETeaBCEHX ocobeli, B pesyius-
TaTe 96r0 IOTOMCTBO HAcIefyeT B TOM HMIH WHOM CTeHNeHH
croiictBa ponmreneli. Ha MomexyaspHOM ypoBHe 8TOT mpomece
obecneumBaeTca O6GMOHOM AHANOTHYHHMH YYACTKAMM POJE-
rensckax JIHK (peroM6uBamms, mepexpect xpoMocoM). IToT
opollecc HMEOT IPOTHBOLOJOAKEYI HANDABICHHOCTH IO CPAB-
HeHHI) ¢ MYTAIMAME H BEJIeT K YCPeAHEHHD CBONCTB OT/edb~
HHX ocobelt momyasnmm. O6a mpomecca, BsaEMoNelicTBys Me-
MOy coboli, «06ecIeIMBANTY MOCTYNATENLHO® PASBATHE, BBO-
MONHEI0 OONYAAHE OHOJOTEIECKOro BHAA, & ECTeCTBOHHEIR
o16op BaKpemiser Te CBONCTBA BHAR, KOTOpDHE HAAKT eMY
HaH npHECHoco6IeHHOCTE K cpelie OCHTaHEA.,

OnmEaxo Korua reHeTHKH OPOBENH MATeMATHIecKHe pacue-
TH, TO OKaB4J0Ch, IT0 BO MHOTHX CIyJafAX TOMIK DBONIONHEE
ropasfio BHINe, HeKeJH OHH JOIKHH ONTH, 6CHH HCXONATH H3
990TOTH IPOHCXONMIIEX MyTammii ¥ pexoMOumanmuii. B gem
TyT feio? BepoATHO, B CyIIecTBOBAHNA ROMOIHMTENHHHX (Pak-
TOpOB, KAKAM-TO 00pasoM ycKOpSmMAX Ssoaomuio, OaEEM B8
TaKEX (PaKTOPOB MOTYT GLITH BHDYCH.

Mu pajienH, TT0 BEPYCH Besgecyuld H HeT, HOMaNylH, HH
ON{HOrO BHJA RABOTHHX HIN DACTeHHI, Koropue 6H EME He
nopamainch. Buime y:e roBOPHIOCH O BOSMOGKHHX COCOAAX
BEDYCOB CHpABA M HASHBAIACH B KAa7eCTBe TAKOBHX MHKO-
mIasMH — Mexsdaiimme GakTepHE, MpoxoAsmEe Iepes Gakre-
pranbEHe PEILTPH. OKasaxoch, 9T0 H Y MEKONAA3M €CTh Ia-
pasHTHpyOIAe Ha HEX BApPYCH... HTak, BEpycH y6uxBATAp-
HEI, TO €CTh BesNeCyInH.

OnenM W3 Ba/KHHX HX CBONCTB, KoTOpHe Gonee moxpo6HO
PACCMOTDOHH HAMH B SHCKYPCHH 4YeTBepToil, ABIAGTCA HX
paTerpaGeabBOCTh, CHOCOGHOCTD TIeHETHIOCKOr0 MaTepHaNa
(THK) BEpyca BCTpaHBATHCA B XPOMOCOMY KIGTKH H CTAHOBH-
Theg ee cocrapHOM wacTeio., IIpE 3TOM HOCKOXBKY KIETRa
npuo6peraeT HOBHe IeHH, OHA, €CTOCTBeHHO, 06saBommTcs K
HOBHIMH CBONCTBAMH, WJIH, KaKk TIOBODAT, TpaHCHOPMHpYyeT-
ca. Ilpomecon Tpamcopmanum GHJIH OTKDPHTH BHAYame y
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Gaxrepuit. Eme B 1928 rogy 6mno ycTaBOBIEHO, ITO IPRE cMo-
IMHBAHHY JKEBHX HEBHPYJACHTHHX IHHEBMOKOKKOB ¢ yOHTHIMH
BHDYZOHTHHMHE HOBHDYJeHTHHe (aKTepEE OpHOGpOTAT BH-
pynerTtHOocTh. Ilosse, wepes 15 amer, ynanzocs BHACHETH, 9TO
BHEDYJICHTHOCTh NOepefaeTcA TIpymmoli reEos or yOmrok
pEpyJenTHON mBofi HesEpyxenTHOX Gakxrepmm. Ilepemoc re-
HOB 0COGEHHO JIOTKO OCYMIECTBIAETCA ¢ NOMONIBI) BHDPYCOB,
IapasHTHPYOMEX Ha 6aKrepEAX, B BApycomoxo6HEEIME o6pa-
B0BAHHAMHA — HIHCOMAMM, WIV NNASMHIAME (MH HX HasHBa-
©M SUHBHPYCAMH), KOTOpHE B OTIHYHe OT BEPYCOB HOCHOCOG-
HE K CAMOCTOATONBHOMY DasMHOKeHHIO; 9Ty pouab Geper Ha
ceba wieTRa, ToYHee, KIeTOUIHEe (epMeHTH.

HerpynBo BEAeTH, 9TO BEPYCH MOTyT DPHBHOCHTH B KiIOT-
Ky Ielnie TeHH E Tpynns reHoB. [{mdrepmitane Garrepum,
HampHEMep, caME mo cefe He Moryr npomssoguTh (Opo-
AYDHEPOBATE) TOKCHH — TOT CaMBIf, KOTODHH BHISHIBAOT Y
GoabHHX feTell TAMKeNHe NOpa)KeHHA (HEKPOS, paspymIeHHe)
TRaHe# cImMsHCTHX ofonouek mHxareasHHX mwytes. Ho ecam
HX 38pPASHTh BEpPycoM — Au{repmitariM ¢aroM, To OHH mnpmE-
ofpeTainT cN0CO0HOCT: MPOAYNMHEPOBATE BTOT TOKCHH. TarwuM
obpasoM, nmdrepms, KaK NOKASAN0 KPONOTAHBOe HBYIOHEE
HMEHHO XAHHOIO B3amMoNeificTeHa Gaxrepult B BEDYCOB, ABIA-
ercA BHpycHolt Gomesmpwo GaxTepmil, oT KoTopoi cTpamaer
JeI0BeK.

JApyroit npEMep — yCTORUHBOCTL K aBTEGHOTHKAM, mMpHOG-
peraeMas GaxTepHAMM, paHee TYBCTBHTEJALEHIME K HAM. B pa-
A6 TAKEX cIydJaeB OHUIO IOKa3aHo, dYT0 YCTONIHMBOCTH K
aHTEOHOTHKAM (HODEKO OJHOBDEMOHHO KO MHOIEM) BOSHH-
KaeT B pesyJbTAT® papaskeHEA GaxrepHil sIHBHpYCOM, HeCy-
IDEM reEsl JePMEHTOB, PaspyIAKINAX 5TH ABTHGHOTHKH.

HeTansHEll aRAJM3 B3aMMOAENCTBEA BAPYCOB ¢ WOpa:Kae-
MEIMA AMHA KJIeTKAMH II03BOIAET OPHUTH K BAKIOYCHHIO, ITO
nmono6HOro poja ABIEHEA INMPOKO PACHPOCTPAHEHH B OPTaHH-
gecKoM MHpe Ha 3emie. Ilosromy 6maa BHABEHYTa TrEmOTE3a
0 BHDYCAX KAK YHHBEPCAJHHHX NEPeHOCYHRAX TI'eHETHJe-
cRofi mEgopPMANEE B Ba)KHOM (PAKTOpe SBOAIOIHHA RKHSHH HA
3emsie. B oTIMYRe OT YRA3AHAKX BHINE TeHeTHYSCKAX NPONEC-
coB (MyTamEm B pexoMOGMHAIEM), OPE KOTOPHX DPOECXOAAT
H3MOHEHHSA OT/eALHHX yI4CTKOB 'eHOB H HOBKO CBOHCTBA pac-
IpOCTPAHAIOTCA BHYTDPE NONYJNAUNHE OXHOIO E TOro Ie BHAA,
BHPYCH IEPeHOCHT HeXsle NeHH MW Jajke IPyNNH I€HOB,
IpATOM HEPEJKO IPeoNoieBasd Me)XBH/OBHEe OaprepH. O65-
ficHeHHe Taroli nopaswrempHON MX cmocofHocTE cienyer Hc-
KaTh B TOM, UYTO OHH MOIYT HAPASHTHPOBATh He TOABKO HA
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6monoTHuecKE GIHBKHX BHAAX, HO H HA BHIAX, OTHOCHIXHXCH
K SBONONHOHHO JaTeKHM BERAM H Ja/Ke K PASHHIM HApCTBaM.
flpkmii DpAMep TOr0 — BEPYCH TEMNOKPOBHHIX JKMBOTHHIX,
mepeRaBaeMbie HACOKOMBLIME H KIeIMAME, BHPYCH pacTeHmil,
BAA ROTOPHX HePeHOCTMKAME CIYKAT TAH H TNIHCTHL.

TaruM 06pasoM, BEpycH, GyAyuE HnepeHOCIHKaMH TeHe-
THYecKoll BRPOPMANEN, YCKOPANT TOMIH HBOJIONAH KESHH H
ofecneduBaloT eAWHCTBO OpraBEEYecKoro Mmpa. Braropaps Bu-
pycaM ROCTHeHHSA SBONIONNE B KaKo#-Im6o rpynmme REBRIX
CyIIecTB MOTYT CTAHOBATHCA AOCTOSIHAEM JPYyTHX BHNOB K
napers. DHrypasbHO BHpaRasACh, BAPYCH PaCHPOCTPAHSAIOT
smepenoBofi ONHTY OPraHMYECKOI0 MHPA, YKPEIIAA STHM 6ro
eMHCTBO B YOHCTPAA SBOIONHIO.

Tar 970 Xe Tagoe BHPYCH?

BeposTHO, 6H0 611 He OYeHL NMPABMILHO, ecam 6w M
8fiech, B «3aBepmanIieli SKCKYpCHA», He BOPHYJIHECh K BOIPO-
Cy: TR 9TO JKe HpejcTaBAAnT coGofl BEPYCH ¢ HCTOPEIECKON
TOYKH 3peHHA, Ifie HX MeCTO B SBONIOINAHE JRASHE HA Hamel
mIagere?

Mu paccMoTpesH OpPHEPOAY BHAPYCOB M UPHILAH K BHBOZY,
9T0 BEAPYCH — 5TO He OPraHH3MH H He KJIETKH, & CBOEro PoRa
HEeKIOTOYHHE (OpPMH KHSHH, ABTOHOMHHE reHeTHIeCKHe
CTPYKTYpDH, 38BHCHMH® OT KJIOTOK X03f€B, Ile HPOXONHUT HX
musHEeReATedbHOCTh. Bce BHPYCH — OT mpocTeiimiAx BAPOEROB
70 CROKHEHIIMX BEPYCOB OCOH — JHINERH co6cTBeHHOro am-
mapara cHHTe3a GeqKoB, KOTOPH 6CTh RasKe y CAMBIX MEXKAX
¥ OPAMETHPHHX MAKDPOOPraHASMOB — MHWKOIJIA3M, PEKKETCHY,
XJAMUAJHAIA.

T'oBopEME TakiKe O TOM, 9T0 TI0 BOLIPOCY O HPOBCXOKACHAR
BLPYCOB HeT oXHHON TOYKH SPOHHA, & Te, UTO eCTh, MOKHO
CBECTH B CYIIHOCTH K JBYM HPOTHBOCTOSIIHM APYT APYry: JH-
60 BEpyCH — DOTOMKH IT6PBOHAYANBHHIX ¢opM xusEHm, yuGo
OHH ITPOMBBOJHEI® KIETOYHHX CTPYKTYDP. MesRmy TeM or mpm-
HBATHA TOH WA WHON TOYKH 3peHAA 3ABHCHT H cTparerns Gopb-
6L ¢ BEPYCAMY M BADYCHHIMH HE(OKIHAME.

Ho Tak y/& aIpTepHATHBEH STH £Ba BSTNAKA H TAK OE Ka-
TeropAeHO Tpe0yeTca OPHEATL Ty HJHM HHYI0 TOYKY 3pPeHHA?

B mcropEE HayRE 3acTo GHIBANO TAK, ITO0 B3aHMOBCKIN-
galomue, Kasajaoch O, TEOPDEHE OpH fanbHefillleM pasBETEA
cTaHOBENHCH RomoxmsomaMu Apyr Apyra. B XIX Bexe, ma-
DpEMep, TPOTEBOGOPCTBOBANH [IBeé TEODPHH CBETA — BOJHOBAA
H KOPOYCKylifipHas, HHHEe OHH YiKe He IPOTHBOCTOAT XPYT
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APYTY: ABH)KeHMe Menbvalfimieil gacTanH cBera — QoTORA OMH-
CHIBAETCA BOJHOBLIM ypaBHeHHeM. Wnm Bor eme. Ha pyGesxe
HHHENHEro cToleTHd GypHHe NHCKYCCHE BHSBAJIE [iBe TOOPHH
HMMYHHTETa: TyMopanbHas Teopus II. dpmuxa m daromurap-
Bag — U. . Meunmxosa. Ilepsas yrBep:raana, 910 HMMyHR-
TeT BHBSHBAETCA AHTHTENAMH CHBOPOTKH KPOBH, KOTOpHE Heii-
TPAAM3yIOT H PaspyImaT aHTHTeHH — Geaxa 6akxrepuit (u BH-
pycos). Bropag ncxomana H3 TOro, 9T0 EMMyHHETeT 00s3aH da-
TOIBTAPHOH AKTHBHOCTH JIEMKONHUTOB, TO 6CTh HX CIOCOGHOCTH
DOTAOIATH TYKepORHHe JIA JAHHOTO OPTraHH3MA KIeTKE H
JAaKe HOKMBHE TACTHIIL.

B nanpmeiimem oxasanoch, 9T0 06a yIeHHX mpaBh: HMMY-
HATET BKAOYaeT B (arommros M aHTHTENA, KOTOpDHe BHpaba-
THIBAIOTCA ONHOH H3 PASHOBHAHOCTeM JeiKkommToB — JAEM@O-
natama. HobGeneBckuil kKOMATET MPOABHA MYRPOCTH, OPACYAHUB
mpemuio o6onM ytennM — . . Meunuxosy u II. dpamxy.

Iloxoske, uTo B o6e HEIHe ANbTEPHATHBHEE T'HIOTESHl HpO-
HCXOK/IeHHA BHPYCOB CTAHYT B3aMMONONONHAIOMEME Gnxarona-
PA HOBeHIMMM HCCIeAOBAHUAM Npo6IeMH BO3HHKHOBEHMSA HKHA3-
HHE Ha 3emie.

BonsmmuucTBo HcciaefoBaTeNedl pasfeiser M pa3BHBAET TeO-
PUI0 OPOHCXOKAEHHA JKM3HH COBETCKOr0 OHMOXEMHEKA
B. M. Onapunra, koTopsil BucTynma ¢ Heil eme B 20-x rogax.
K 70-u rogaM MHOrMe H3 BHABEHYTHX HM HAell HOAyIHAR
SKCIEPHMEHTANbHOe IOATBEPIKACHHES,

JBoaONEA 8eMHOM RA3HA HATAKACH IPEMEPHO 4 MEJLIAAD-
Ja JeT Hasaj M HpONLIa TPH OCHOBHHE CTAJHH: CTANHIO Npef-
JKUBHA, HIH XAMATECKOH 3BOJIONME, PAHHIOW KHA3HL B Geckuc-
aoponuoit arMocdepe H 3aTeM KHIHB YKe B YCIOBMAX, KOTA B
arMocdepe momemaca kaciaopop. Ilepsas cragma mpomom:ka-
J1aCh OKOXO0 MHINHAAPAA T, BTOPAS IPHEMEPHO CTOABKO Ke,
H OKOJI0 ABYX MEJUIAAPAOB JeT Hasaj HAUAJach DBOJNIONHASA, KO-
TOpaA M NPHEBEJA K MOABICHAI) }KUSHE B COBDOMEHHOM €@ BHJe.

Ilosxanyii, HRanfolree rANOTeTHIHA CTAMWA XHMHIECKOHR 8BO-
JIONEH, He OCTABHBIIAA HAM HNKAKAX TAKHX CJIEHOB, HA OCHO"
BAHHE KOTOPHRIX MOKHO GHJIO GBI BOCCTAHOBHTH POANbHHIL XON
coburruit, PekoECTpyHpYA 8Ty CTARAMIO, MBI BRIHYKIEHH HOMb-
30BaThcA Gonee HIH MeHee NOCTOBEPHEIMHE, KaK HAM IPefCTaB-
aAeTcsd, IpeANoIOKeHAAME, KOCBOHHHMH CBHAETENbCTBAMH H
rIaBEEM 06pa3oM MOREIEPOBAHHEM Ie0JOrHYeCKHX, KIHMATH-
9eCKHX M OpOYHX YCJIOBHM, CyIIeCTBOBABIIEX, BEPOATHO, TOT-
Ia HA ILIAHETS.

Hrax, cragpa XEMEdeckoll 5B0MI0ONUH.

3aKOHIAJICH NOreoNOruYecKHil mepEof 06pa3oBaBnsa 3eMin,
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OHa BeTymmia B reonor=IecKyn dasy ceoero pasemTas. Ilma-
HeTa Geuta ysKe HOKDHTA OKeaHAME W MODAMH, OYEePTaHHA CY-
JuE Mato BAIOMHHAJIH OY6PTAHMA COBPEMEHHWX MATEPHKOB.
B armMocdepe mpakTHdecKE He GBUIO KACIOpofa — ero copep-
JKaHEE B Hell COCTABJNANO MOHO® THCAYHOH [ONHE COBPEMOHHO-
ro. ATMocepa cocToAna B OCHOBHOM H3 30T, BOXOPONA, Me-
TaHa, [ByOKHCH yrjiepofia, a TaKKe IMAHACTOrO BOAODOJA.
YaeTpadmoneroBre Nyin CBOGOAHO AOCTHATANE HOBEPXHOCTH
miaHeTH (B HaCTOAMee BpeMA BCe ’KHBOe Ha IIAHETe 3aIfH-
INeHO OT TyOGHTeNbHOTO YALTPAPHONETOBOrO HITYUCHHSA 030-
HOBRIM SKDaHOM). OKCIEGDHMEHTANLHO YCTAHOBJIEHO, 9TO HOPH
TaKoM (HJH Jajke HeCKONbKO HHOM) cocTaBe arMoceps Hox
BIBAHEEM SJIOKTPHIOCKHEX PAspANoB, KOTOPHE, KAaK H3BECTHO,
GEBaOT IpH rposax, yasrpadmoneTopol ® axepHON pagAAnAE
OOMyIaTCcd pasEoo0pasHue XHMHIeCKHE COONUHEHHA, B TOM
9HCIe OPraHAvecKHe KHCIOTH, NYPHHOBHE® H NEPEMHARHOBHE
OCHOBaHHA, AMAHOKHCIOTH, NIOPpPHPARK — BCE 3TO BeIXeCTBa,
KOTOpHe H3BECTHH RayKAOMY HCCIEOBATEINI0, EMOIIIOMY 610
¢ ’KABO# TKAHBIO,

B mefoxsmux, Xopomo OpPOrpeBaeMLX MeAKOBOXHHIX Gac-
celiHaX pasjiAIHOTO NPOHCXOKCHHA NLJIA KOHNEHTPANEA STHX
coeuHeHME, CO3AABANCA TAK HASHBAGMH «IepBYYHELIA 6yin-
oH», MBIIHOBH B MAJINOHH JIET MPOTEKAJ TOT Ipomece, mo-
Ka «6GyaLOH» He CTad NOCTATOTIHO IYCTHM, TAKEM, YTO6HI JaTh
HATaJI0 06pa30BaHHI0 BRICOKOMOJEMEPHHX OPraHMIECKHX COe-
IKHHEHHN — OPOTEMHOHAOB (IPOTOGeAKOB) H NOIMHYHKIEOTH"
nos. BoamoyxBOCTP IONOGHOTO polia peaKmmit B ¢HEPBHIHOM
GynnoHe» TaKAKe ORUIA AOKA3aHA YIGHHMH YKCICPHMEHTAIL-
HO — OyTeM MONEIHPOBAHHA IEPBOHAYAJHHHX YCIOBHE Ha
mranere. IlpraeM SKCOGPEMEHTH AajA BO3MOKHOCTH YIGHEIM
c/leflaTh oIMe OJAH BaKHENA BHBOJ: H HOJUMEPH AMAHOKHC-
AOT — OPOTEMHOUAH M NOJEMEPH a30THCTHX OCHOBAHMHA —
OOJMHYKICOTHAN MOri® ofIafaTh CYymeCTBeHHEIMH i BO3-
HAKHOBEHUA KA3HHA cBofcTBaMHA., Tar, ¥ HEKOTOPHIX DKCIEPH-
MeHTAQJIBHEIX HPOTOGeIKOB OOHADY)KEIHCH KATANNTHIGCKHE
c11oco6HOCTH, TO €CTh CIOCOGHOCTH YCKOPATH XHMHYECKHEe pe-
AKIAA, & Y HOKOTOPHX OCHOBAHHI — KOMIUIEMOHTAPHOCTD
((3aEMBOe COOTBETCTBHEG B XMMHIECKOM CTPOCHHM MAKDOMO-
AeKya, ueM ofecneTHBaeTcA HX B3aMMOJeHCTBHG) B BOSMOXK-
HOCTbL HPHCOCAHHEHNA K HAM AMHHOKHCIOT. JTO 3HATHT, UTO,
Kak OH XAOTHYHO HE HPOTEKANH TOTKA PeaKIWHA, Y)Ke HA 9TOM
cragan GEl1 BOBMOROH OTGOp OAHOTO-ABYX MOCATKOR AMHHO-
KHCNOT, HOJMAMEPHSANEA KOTOPHX sapepmaiach of6pasoBanm-
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eM IMpOTeHHON0B ¢ ePMEHTHHIME CBOXCTBAME H YeTHpPEX HY-
KIEeOTHOB CO B3AMMEON KOMINIOMEHTAPHOCTHIO.

B xaoce crywaliHEX XHMEYOCKEX peaxkmuil AajieKo He CIy-
9yajiHo MOTIM MOABHTHCA IOJIMMEDH — IPOAICCTBCHHEKHE HH-
He CYIIeCTBYHIINX HYKJIeHHOBHX KHCJIOT H Gearos!

Of6pazoBanre mx GmiI0 TeM Golee 3aKOHOMODHHIM, YTO B
«mepBEYHOM GyALOHE» IO Mepe BACHINEHHS €r0 «CTPOHTENb-
HEM MAaTepHANOM» JHOKHH OHIE Hem3beHO HOSBIATHCA
KOanepBaTH, HIM MAKpPOCPEpH, — MEKPOCKOMUIECKEE MMOJNHE
IAPHKH, COCTABIEHHEE H3 AMAHOKACIOT, JKAPHLIX KHCJIOT, CO-
aeit m ppyrmx Bemects. Ha BHyTpeHHell NOBepXHOCTH STHX
unkpociep GROXHMATECKEE PeAKNOHEA NPOoTeKadH Golee HHTEH-
CHBHO, HE;KellH HENOCPeACTBEHHO B BOJXHOM pAcTBOpe, Aa H
IOPORAYKTH STHX PEaKNEl He PACCOHBANHECH, 4 HAKOILIAIMCE.

Texkma MAJIAOHONETHS, YCAO/KHANHCH POAKIHEE, HX y4acT-
HAKA 06OramalHCh BCe HOBHMHA W HOBHIMH CBOMcTBaMm. B va-
CTHEOCTH, CTAHOBEIHCH Gonee pasHooGpasEnME dlepMEHTHEIE
¢BoCTBa IPOTEHHOHIOB: OHH KATAJABHPOBANM CHHTES IIOIH-
HYKICOTHAA — HYKJICHHOBOM KHCJIOTH, IPHCOSTHHAIA AMHHO-
KHCJIOTY K HYKAGOTHAY H COAeliCTBOBAJHM CHHTE3y HONHIeN-
Tapaol (Genxopok) memn. IlomoGHoro pona depMenTH HapecT-
HH YYeHBIM, HCCAGYIOmMM peaibHHe, 4 He THIOTETHISCKHE
6moxmMuveckue peaxmup. Tax, Hampumep, y»Ke He pas ymo-
MAHABIIAACA B KAUre OOpATHAAM TPAHCKPHOTASA HMEeT TpPH
KaTaduTEIecKde QyHKmEmE: oHa ycKopser cEHTes memu [JHR
ga marpane PHK, sarem paspymaer PHH-matpany m, Hako-
Hen, eopraEmsyers cmares Bropodl memm JIHK ma MarpmEme
y’Ke cEHTesEpoBaHHOM mepBoif nema J{HH.

IoasuBmasnca eme HA CTAREA XHMHIECKOH SBONIONAN OO
IEBYKICOTHAHEAA HeNb y/Ke COfepsKaja, MO-BEAHMOMY, 3a4aT-
KH TeHeTHYECKOro Koja M HONYIWIA ANANTOpPHHEe (YHKIUH,
T0 ecth Ppyrxmua TpaHcmoprroi [{HK.

ITocrememmo mnpomcXomwia HaibHeHMAs CHeNHANA3AIAA
dopMEHTOB: BMECTO OJHOrO MaJOAKTHBHOTrO (JepMEHTa IOABH-
70Ch MEJHIX TPH, HpHYeM Gonee AKTHBHEIX. ITO — PEILIHKA3A,
KATAXHBADYWINAA CHHTE3 HYKIeHHOBOH KHCIOTH, AMIHO-anAI-
CRHETeTa3’a, cIoco0CTByOINaA NPACOeAHOHEI0 OCTATKA AMEHO-
KHCJIOTH K Q30THCTOMY OCHOBAHHI0, H IPOTeHH-CHHTETASA,
oTBevalmasn 3a 06pasopaHMe HeNTHAHEIX CBH3ell MeKIy aME-
HOKHCIIOTHHIME OCTATKaMHA B GeXKOBOH memn.

IapannexsEo maam cnemuanusanus GyBKOAE HYKJIeHHO-
Boit kucnoTH. Ee OCHOBHAZ HATH cTajla HOCHTENEM TeHEeTHIe-
CKOro Kojia, & HOCHTEIAME afanTOpHOY (yHRIMH CTANH TpaHC-
nopraxe PHH. Hexkoropsie mccenoBaresn moJaranT, 4To nep-
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Butlt remermiecKndt Kof{ 65U HBYXGYKBeHHLIM H KONEPOBAN Me-
Hee KeCATH aMHHOKHCIOT, I0 MHEHHI APYTEX, OH Cpasy mpH-
ofpen Tpex6yKkBeHHOe 3HAUEHHE, TO €CThH C CAMOrO HAYANA OKA-
3aJICE CXOHRIM ¢ coBpeMeHHHM. He fAcHO Tammke, Kakaa m3
kucnor — [{HK mm PHK —6rna mepBoHAaYajJbHEM HOCHTE-
NeM regermaecKoro Kopa. Ilo scelt BEAEMOCTH, yAUBEpCATLERE
HCTOYHHK OSHeprum — aftemosmETpEdochar (ATD) — Tome
mogBmwicA HA 6olee MOSHHAX STANAX XHMHTECKON 9SBONIOI[HM.
U Bpap I NPHXOXHTCA COMHEBATHCH, YTO COBPeMeHHE® pabo-
COMAJIbHHG CHCTOMH — 9TO JOCTH’KEHHO® HAYAJNLHHX STAIOB
6monornIecKofl cTagHE SBOJIIONAHN.

Komeano, Moe/IbHEIE 3KCIOPAMEHTH MHOT0 RAJNH HAM JUIS
BHpaGoTKR mpeAcTaBNeHMIT 0 XOfe XAMATIECKOH SBOMIONAH, 3a-
BODPIIABIIGHCA NMOSBICHEeM NPOTORKJICTKE (OpefKa COBpeMeH-
HOJ MMBOH KIOTKH) MIM NAJeOKAPHOTA (OPEAIISCTBOHHAKA
BEnaemBEx Gakrepmit). M Bce ke HaM 9acTO DpEXOAWTCA IpH-
6eraThb K CIIOBAM ¢BOPOATHOY, ¢<IO-BEXEMOMY» H T. ., IOXIOP-
KHBaf TeM CAMBEIM flafeko He GeccmopENil xapaKTep sTEX mpex-
cranenmii. ['opaano Goxee focroBepHOi ABNAeTcA cTamua 6mO-
JOTAIeCKOl DBOJIONHH, JajKe ee PAHHHE STALK, H 9THM MH 06a-
s3aHH MolexyiaspHo#i G6momormm. Uccnmegys romoxormmw, TO
©CTh CXOACTBO HYKIOHHOBHX KACIOT H (elKoB, MONEKYAAPHLIO
6HOoIOrE YCTAHOBMIA, YTO CKOPOCTh HX H3MEHEHHi, BHPAaKa0-
mMAXCA B 3aMeHe HYKICGOTHACB B HENH HYKIOHHOBHX KHCJOT
HMJIH aMAHOKHCIOT B GesROBOM Iemm, ROBONBHO IOCTOSHEA [UIA
PAsSHHX IPyII. A 9TO HOSBOJAAET HO TONBKO BHABIATH CTENEHD
POACTBA Me/RAYy PasHHNMH OPTAEH3MAME, HO H YCTAHABIHBATD
EX SBOJIOMAOHHLIA BO3pAacT.

Bronorageckasd 3BOJIONAA HAYAJNACH C IANEOKAPHOTOB,
KpeBHEMIAX KICTOTHHX OPraHE3MOB, AMEBIIHX y7Ke reHeTHYIe-
ckmit annapar B BEfe asyxmaTaarolr J[HK, pmbocoMamsmymo
CHCTEMY H reHeTHIecKHE Kojl, Gnmskudi (a MoRer GHTB, TOK-
ROCTBeHHH) K COBpeMEHHOMY. JaTeM IANeOKApHOTH pasge-
JAHIECH HA IBe BeTBH — IpoKapuoToB (Ges 06ocobaennoro Kie-
TOYHOTO ANPA) H SYKADHOTOB (pacIONaraBIIAX KJIETOYHHIM
axpoM). IloTOMKE RpeBHEX SYKApHOTOB — STO BCe OPraHH3-
MH, HaceJIONHEe HHHEe HAmy IJIAHETY, 38 HCKInYeHHeM Gax-
repmit m BEpycoB. IIOTOMKE JpeBHHX HPOKapHOTOB — COBpe-
MeHHHe GaxTepHm.

JBomonua HANENHIA HEKOTOpHe GaKTepEE cHOCOGHOCTHIO
fpeBpamaTh JyducTyo sHepramo Coamna B SHEPrml XBMHYE-
CKAX CBA3ell OPraHAYeCKHX BEM[eCTB C BHAeNeHHeM CBOGOAHO-
ro xucxopona Q. Ha 3emne momsmiaca gorocHmTes, sa mon-
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MHIIAADAA 76T H3MeHHBIINA cocraB aTMocdepsl — comepira-
HHMe KHCJIOPOHAA B HEH YBeJIHMIHIOCH 0 OMHOM COTOH JOJH COB-
pemennoro. Ho mockonsky osomoBoro skpaHa eme He 6wio,
ME3HD NO-TpeXKHeMy TBOPHJIACH IOJ BADTHTON BONH — HHMKE
10—20 canTEMETPOB OT €€ MOBEPXHOCTH.

B aro ke BpeMa 5BONONMOHEDOBAJNM yKaphoTH. Byayunm
KIeTkaMH Gollee KpynHuMM, YeM O6aKTepHanbHEHe KJIETKH,
SYKAPHOTH HOIJOmaan GaKTepHH, DDA 5TOM HEKOTOpDHE GaK-
TepHU-(POTOCHHTETAKE CTAIH CHEMGHOHTAME (COMKHTONAMH)
ayKapnoToB. Taxoit cuM0HO8 OKasaJicA MONE3HEIM AJA 060MX
OapTHePOB: MNPOKAPHOT MHOJNYYaJ TFOTOBYH0 HEHO[y B KJIeTKe
9YKAapHOTa, & STOT — BO3MOMKHOCTH HCIOJL30OBATH CONAHEYHYIO
SHEPraio [ia yckopernsa o6Mena BemectTs. Uepes COTHH M-
JaHOHOB JerT GaKTepHm-cEMOHOHTH IpPeBPaTMIACH B OpraHel-
NI, TO €CTh B OPraHK SYEAapHOTOB. MeTox romMosoram HykieH-
HOBHX KHCIOT LIO3BOJEI TOYHO YCTAHOBHTH, 9TO XJOpomJja-
CTH pacTeHH BEeXYyT CBOI POJOCIOBHYIO OT CHHe3eleHHX Gax-
Tepuii, MUTOXOHIPHE — OT IYPUYPHHIX GaKTepHil, & RIYTHKH
opocTelimax — or cmEpoxeT. Jlayke MeHTpHOIM — ammapar
HeXeHHs AAPA 9YKAPHOTOB — STO Pe3yAbLTAT 9BOAIONUH GaKTe-
pHii-caM6H0HTOB.

JYKapHOTH — He IPOCTO BETBb, OTAENMBIIAACA OT OCHOB-
HOT'O CTBOJIA, TO 6CTh MPOKAPHOTOB, OBH, MOJKHO CKa3aTh, CBOe-
ofpasHbie XHMepDH, rEGpEAN NepBHYHHX ANePHHX o6pasoBa-
BHA H ABYX — 9YeTHpex HPOKapHOTOB, Gaaromapa cmm6mosy
YTPATHBIOIAX CBOK CAMOCTOATENBHOCTh M CTABOIMX OPraHe’-
AaMH.

JlanbHeiinmee pasBHTHEe SYKAPHOTOB COOPOBOKAAJNOCH OTHE-
JieHEeM OT HEX HOBHX BeTBeli: CHavaJa OTHeNHAHCh IpHOH,
HeMHOTO IO3[{Hee — OPOCTeHIIAe, a OKOJO ABYX MELIHAPAOB
JieT HA8AJ H3 SYKApHMOTOB 00pa3soBajioch ABA COBEpPIIEHHO Ca-
MOCTOATEJIbHHX TAPCTBA — PACTeHHH U KHBOTHHIX.

C sTHEX ABYX HAPCTB MH HAYAJH KHETY H CBOMM IOBECTBO-
paHHeM RoGaBHAA K HAM TpeThe — IAapcTBO BHPycoB. Memmy
TeM, CTPOro rOBOPH, OpraHMYecKHX mapcTs Goxbme. Moieky-
AApHO-OHONOTHIECKA® HCCHOAOBAHHA 3aCTABIANT HAC BHIe-
JATH B CAaMOCTOATENbHHE HapcTsa B rpubsl, m GakTepmm, H
npocrefimne. A ecim GHTL eme Gojiee CTPOrEMH, TO OKaiKeT-
cA, 410 GaKTepEm, ¢ OfHOE CTOPOHH, a rpE6H, mpocreimmne,
PACTeHHA M KABOTHHE, C APYTO# — 3TO ABe pasHHE (PYNIH
opraEEYecKoro MHpa. Mix Temepr Ha3HBaT AMIEDHAMH.

Hy a Bupycu? I'ze mx MecTo cpeam 9TAX AMIEDHE H
napeTB, IpHYIEeM He TOJBKO CErOfHMA, & C TOTO BPeMeHH, KOrja
Havajaach HA 3eMie )KUBHB?
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Yrobrt OTBETHTDH HA BCE STH BONPOCH, HPONOI/REM CBOE Y-
TemecTBAE B IPOILIOE.

Hauneu ¢ Toro BpeMenm, Korja Ha 3eMie HOABHICA B ca-
Mot savaToynoi opme PorocauTes. Ilon pumarEeM PoTocHn-
TeTHYecKolt [eATeALHOCTE BOJOpociell, 3aTeM HaseMEHX pa-
crenmit ¢ Gomee coBepmieRHEM H Gonee sdpdeRTHBHEIM Mexa-
BEA3MOM (oToCEHTe3a aTMocepa HAAHETH CTANA CHIBHO Me-
HATHCA, B €0 BEPXHAX ci0oAX cHOPMAPOBAICA 030HOBHIX SKpaH,
9T0 CO3/{aN0 GIarompEATHHe YCJIOBHA AJMA HOAIEEHO GHONOrm-
9eCKOH 9BOJIONAH, II03BOJNAB KESHE BHITH W3 BOAH Ha CyIy.
TeMmn 5BoMOOAA PE3KO BOSPOCHH. 3a KAKEX-HEGYNH IHOMMEI-
NMHOHA JleT PaCTeHHA SBONIIHOHHDPOBANH OT BOAOpOCIeH 0
IBETKOBHIX, & JKHBOTHHE — OT KHIDETHONOJOCTHHX /O
gesroBeKxal

I'ne B 810 BpeMa Guim BEpPycH? [la ® 6uim aE OHE BO-
o6me? Bupyconor A. JI. Axsrirreiim BHCKasal TaKoe IPeRmo-
N0KeHHEEe: B MPOTOKNAETKAX HAJEeOKAPHOTOB MPOECXOMWIN IHA-
MeTPAJbHO IPOTHBONOJO/RKHEE UPORXECCH; ¢ ONHOH CTOPOHH,
reEeTHYecKHll anmapaT yCJOKHMICA, er0 3BOJONHA DIa IO
IOyTH, KOTOPHI ME y/Ke PacCMOTpeNH; ¢ APYrol CTOpOHH, OR
yupomaics, IpeBpamialca B ABTOHOMHEI® I'eHeTHY6CKHe CTPYK-
TYpH, DapasEToB mpoTokieToK. A. @. BuroBcrmli HasBay HX
ABTOHOMHHMY PelIMKATHBEGIME KOMIUIORCAMHA. JTOT IPOIecc
CONPOBOKNAJ 3BOJNIHI0 IPOKAPDHOTOB H 3YKAPDHOTOB BCe
BpeMA.

Iosramyl, BA3KHBATh ABTOHOMHEE PEIIMKATHBHEE KOMI-
JdeKCH IApPASATAMA BepHO JHIIb ¢ OHOK TOYKE 3peHHS — OHE
© caMoro HaJala HecmocoGHH GHIHE RETH BHe KieroK. IlosTo-
My npaBAEnbEee 65uTo G HasHBATH BX CHMOHOBTAME, a O TOM,
g10 cEM6H03 BHrofeH 060AM mapTEepaM, ME yie TOBOPHIH
B HAYAJMe KHATH (CM. ¢JKCKYPCHIO IepPBYIO» ).

HecoMHeHHO Taxme, 9T0 HA PASHHX CTAfHAX DBONIOIEH
OpraHAYeCKOr0 MHEpPa BHPYCHE® 'eHOME BKIIOYAJNHCH B COCTAB
KIeTOYHKNX MeHOMOB H ABTOHOMHEIe F€éHETHYECKHE CTPYKTYPH
CTAHOBHNHCH JACTHI0O KIETOYHHX reHoB. Takme IpOmECCH ME
gafmofaeM H B BACTOAIIee BpeMd, AAA IPAMepa HAB0BEM
yMeperBHe dara Gaxrepuit B OHNKOBEPYCH KHBOTHHX. Mox-
HO IPeANONOKATH, YT0 TeHOMH COBPEMEHHEIX IPOKAPHOTOB H
SYKADHOTOB COJfep;KAT MHOTO IeROB, KOTOpPHe paHee GLUIA aB-
TOHOMHEIME FeHOTHISCKAMHA CTPYKTYPAMH, TeHOMaMH BEPYCOB.

Henasro 6nuro cpenaBo mETepecHOe oTKpHTHE. CBoOlMiCTBO
BEPYCOB BCTDAHBATLCA B DASHHE YYACTKH KIETOTHOTO reHOMA
| TaKkuM 06pasoM CTAHOBHTHCA NOABHKHHIMH, HIH Gry:Rmam-
MAMHA, FeEAME yIeHHe o6HAPY/RHIE ¥ HeKOTOPHX KIeTOYHHX
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TeHETHIEeCKUX CTPYRTYP — 5T0O TAK Ha3HBaeMEe TPAHCIO30HE.

Eme omur mrTepecHHit daxt. B Kierke AeficTByer cBoe-
o6pasHLt MexaHM3M, STaKOe <«IONE3HOe HAYAHAHHE MEXRIY
OpoYEM» (BHpasKeHHe H3BECTHOTO COBETCKOTO HMHCATENs, yIo-
TpeGaenHOe, mpasfa, 00 Apyromy mosoxy). CyTs sToro mexa-
HHE3Ma, HA3BARHOTO CILIaliCHETOM, B CIefyIOIeM: HATH HyKJIe-
mHOBOI KHCcHOTH ofpasyer metaw m3 yuacTka JIHK, copnep:xa-
mero BEPYCHHE reHH, B MATPHYHLIA CHHTES, BAYINAA M0 HATH,
MHHyer 9Ty meraw. CoialicHET CTAl OJHMNM A3 MeXQHA3MOB
peryaanum paGoTH reEoMa.

Ectp 06ocHOBaHHOE NpeATONOKeHAe, 9TO BAPYCAM NPAHAN-
HEHAT «IecThd H300peTeHns moja: TOMOBOX mpomece y GaxTe-
puit ceasan ¢ ocololi BEpycononoGHOl cTpyKTypok — ¢ dak-
TopoM PepTHIBLHOCTH, HIH IUIONOPOAHd. JTA BEpPycomoxobHas
CTPYKTYpa IpOHEKaeT B GaKTepHAILHYI KIETKY Yepes CHemH-
ANBEYI HOIyI0 BopcHHKY. Il0/10BOl Mpomece cTax pakHeAMAM
daxropoum spomomen. (IlogyMaTs ToXBKO: HAYANOCH MEJIAAD-
AH IeT Ha3ak ¢ MONol BOpCHHKH, a 3aBepmmnoch Adpoarroik
Munoccroit m AnoanonoM BemsBegepcram!)

Bce 5TH nDpEMepH NOKASHBAKT, ITO BEPYCH — 9TO H HO-
TOMKHE ApeBHeHAmmXx (opM KH3HHA, H DPOM3BOSHEE KIETOTHHX
CTPYKTYP.

JBONOIHAA CHENANA HX B BpeSHHMHE NapasHTaMH, H Hepe-
HOCUHKAaMH TeHeTHIecKol REGOpMANNHA, B COCTABHKMA JACTA-
MHE IeHOMOB KJITOYHNX ()opM /KH3HH, H ABTOHOMHEIMHE BHOXPO-
MocoMBEIME (aKTopaMHE HaciueAcTBeEHOCTH. Hak m Gaxrepmm,
KOTOpHE A HAYAJO0 OPraHejLIaM SYKApPHOTOB, COXDAHEB IPH
3TOM CBOW (popMy, BEDYCH OGOTaTHIR FeHOMEH KJIETOYHHX
$opM RE3HE, COXPAHHB CBOX) ABTOHOMHOCTbD.

MH eiBa He IOXOPOHIJIE NAPCTBO BHPYCoB. Temepp BEAMM,
9T0 HAPAXY ¢ HMIepHeli 9yKAPHOTOB M HMIIepHef IPOKaPHOTOB
CyINecTBYeT B MMIEPHA BAPYCOB, COCTOSIMNAA B3 O{HOMMEHHOT0
OapcTBa.
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