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IIpeaucioBue

I
4

B Hamm 1HM Bce 3HAIOT, YTO €CTh MUKPOOBI, KOTOPBIE BBI3BIBAIOT pa3Hble 3a001E€BaHUSI.

Ho konma XIX Beka He ObLJI0 U3BECTHO, UTO MMEHHO 3aCTaBJIsIeT YeioBeKa 3a0071eTh, TOITOMY
TEOPUU IPUAYMbIBAIM CAMBIE Pa3HBIE.

IepBble yOMUHaHKS O MACCOBBIX OOJIE3HSX JTIOJEH U JKUBOTHBIX BCTPEUAIOTCS e1lie B MMCbMEH-
HBIX UCTOYHUKAX JPEBHUX HaponaoB. Hampumep, Tak COBpEMEHHbIE UCCIIEI0BATENN Y3HAIM O IOJINO-
mueute B [IpesHem Erumnte (II-II Thic. 10 H. 3.). O HaTypanbHOI ocrne ObLIO M3BecTHO B Kurtae
3a THICAYY JIET O Halllel 3pbl. JJaBHIOI NCTOPHIO UMEET TAKXKE JKEJTasl JIMXOpalKa, Ha MPOTSKEHUN
CTOJIETUI KOCHBIIAsi OEJIBIX EPBOIPOXOALEB B TPOIUYEcKoil Adpuke U MOpsiKoB. YyMHbIe nHje-
MUU WIN SMUJEMUAN YEPHOM OCIBI JI0 CUX IOP OCTAIOTCA B KOJJIEKTUBHOM MaMATH MHOTMX HapoJOB
TaK ke, KaK U «XOJIepHble Oapaku» WU «HUCIAHKa».

N3yyenue Bo30ynuTeneit TUX CTPALIHBIX «MOPOBBIX MOBETPUIA» HAYaJIoCh ¢ KOHIA XIX Beka
Y IIPOOJIKUIIOCH B XX BEKe.

Panbinie Takue maccoBbie 3a00/IeBaHMsI HA3bIBATIM «MODP» WU «BEJMKUI Mop». Ceiiuac oHU
HMMEIOT HAyYHOE HA3BAaHUE «IMUIEMUS» U «TTaHIEMUS».

Snunemus (rped. «noBajibHasi 00Ie3Hb») — MPOrpeccupyloliee pacnpocTpaHeHne WH(pEKIH-
OHHOTO 3a00JIeBaHMsI CPE/I JIIOJIeH, 3HAYUTEIIHHO MpEeBbIIIaloiiee OOBYHO PErMCTPUPYEMBbIA Ha J1aH-
HOH TEpPUTOPUM YPOBEHb 3a00JI€BAEMOCTH, M CIOCOOHOE CTaTh UCTOYHUKOM YpPE3BbIYaiiHON CUTYa-
uuu. CuuTaercs, YTO Havajlach SMUIEMUs, €CIIM JaHHBIM 3200JIeBaHMEM OXBaueHbl He MeHee 5 %
Kutesel Teppuropun (MHorna 5 % Kakou-11M00 colMalibHOM rpynmbl). OfHAKO MHOTHE MeIULIMH-
CKHE BE/IOMCTBA PACCUUTHIBAIOT COOCTBEHHBIE MMUIEMUUYECKUE TIOPOTH /JIs1 OOBIYHBIX 3a00JIeBaHuA,
UCXO[Sl U3 CPEAHECTATUCTUUECKOTO YPOBHSI 9TOr0O 3a00JIeBaHMsI B TEUEHUE MHOTUX JIET.

Paznen MmeauuuHbL, M3yJaloluii SMUIEMUAN U METOIbI OOPbObI C HUMU, Ha3bIBAETCS SMUIEMHUO-
norusi. OHa U3yvyaeT SMUIEMUN Kak MH(EKIMOHHBIX, TAK U HEMH(PEKIIMOHHBIX 3a00JIeBaHUI.

[Tangemus (rped. «Bech HApOJI») — ITO PACIIPOCTPAHEHHUE 3a00JIeBaHMUS B MUPOBBIX MacITadax,
CUJIbHASI SMUJIEMUs], PACTIPOCTPAHUBILASCS HA TEPPUTOPUU CTPAaH, KOHTUHEHTOB. OOBIYHO MO MaH-
AeMHel Mojipa3yMeBaloT O0JIe3Hb, IPUHSBIIYI0 MACCOBBIN XapaKTep, NOPaKAIIIy0 3HAYUTEIbHYIO
yacTh Beero HacesneHus. CornacHo KpurepusM BceMrpHO# opraHu3zaly 34paBOOX paHEHM S, TTaH Ie-
MHUS1 — PaCpOCTPaHEHKEe HOBOTO 3a00JIeBaHMsI B MUPOBBIX MaciITadax.
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Buabl MEUKPOOOB

Tonbko B XX Beke yueHble BBISICHUIM, YTO JII0Oble MH(PEKITMOHHBIE 3200JIEBAHMS BbI3BIBAIOTCS
BO30YIUTENISIMU, KOTOPBIE NEPEIAIOTCS OT 3aPAXKEHHOTO OpraHu3Ma 3J10pOBOMY U MOTYT BBI3BaTh SITH-
AEMUIO WX NaHJEMUIO.

Cpenu Bo30yauTeNel BBIICISIOT BUPYChI, OaKTepHU (K HUM e OTHOCSITCSI PUKKETCHUU U CITU-
POXETHI), TPUOKH, TPOCTEHIIIHE.

Bupycel — 310 Menpuaiiime Muk poopranusmel, B 100 pa3 Menbine 6aktepuil. K HuM oTHOCATCS
BO30Yy/IUTENN TPUIIIA, SIIypa, MOJTMOMHUENNTA, HATypaJIbHOW OCIIbI, SHIE(ATUTOB, KOPU U JPYTUX
3a00JIeBaHUIA.

Bakrepuu — 310 OAHOKJIETOYHBIE MUKPOOPraHU3MBbI, UMeIoLIHe (popMy MajoUYeK (TaKOBbI BO3-
Oynurenu OprorrHoro Trda, mapatudoB A u B), mapa (craprIoKOKKH, CTPENITOKOKKH ), U3BHJIUCTHIX
HUTEN (CIUPUILIBI) WA U30THYTHIX MAJOYeK (XOJepHBIN BUOPUOH).

Pukkercun — Bo30yauTenu ceimHoro tuda, Ky-mixopanku u apyrux 0one3Heid — OTHOCATCS K
OaKTepusiM, HO 3aHIMMAIOT IIPOMEKYTOUHOE MONOKEHNE MEX Y OAKTEPUSIMUA M BUPYCAMH, TIOCKOJIbKY
HaXOJSTCSl BHYTPYU KJIETKU-XO35IMHA, KaK U BUPYChl. Pukkercun umeror pbopMy Hajodek, Win KOK-
koB. OHHM 3HAUUTENILHO MEHbIIIe MHOTHX OakTepuid. B oTimume ot GakTeprii OHU HE PacTyT Ha UCKYC-
CTBEHHBIX MUTATENIBHBIX cpefiax. 3a0o0seBaHusl, BbI3bIBAEMblE PA3TMYHBIMU BHJAMU BO30yaUTENCH
3TOM IPYIIIBI, OTYYUIM HA3BaHUE PUKKETCHUO30B.

CrnipoxeTsl — BO30yIUTEINM BO3BpAaTHOTrO TH(a, cuduimca — umMeoT (hopMy TOHKHX, IITOMO-
POOOpPa3HBIX, AKTUBHO U3rHOAIOIIUXCS OAKTEPHi.

['puOKM, UM MUKPOCKOTTMUECKHE IPHOBI, Yallle BCEro — MHOTOKJIETOUHbIE OpraHn3Msl. KieTku
MHUKPOCKOIMYECKHUX TPUOKOB BBITSIHYTOM (POPMBI, TOXOKME Ha HUTh. Pa3sMepsl kKoneOmoTes B Tipejie-
nax ot 0,5 no 10-50 mxMm u 6osee. TonbKkO HEMHOTHE U3 TPUOKOB BHI3BIBAIOT 3a00JICBAHN S YeJIOBEKa
Y KMBOTHBIX. Yallle BCEro OHM MOPaX)aloT KOKHbIE IOKPOBBI, BOJIOCHI, HOI'TH, HO €CTh U OT/IEJIbHbIE
BU/Ibl, KOTOPBIE TIOPAXAIOT BHYTPEHHUE OpraHbl. 3a00/IeBaHus1, BHI3BIBAEMbIE MUK POCKOITMYECKUMHU
rpudaMu, HOCAT HA3BaHUE MUKO30B.

[Ipocreiiiine — 0OAHOKJIETOYHBIE MUKPOOPTaHU3Mbl, KOTOPbIE aKTUBU3UPYIOTCS, €CIIU Y YeJlo-
BeKa CHIKeH UMMYHHTET. [IpocTeiiime oTanyaoTcst 0onee CIOKHBIM CTpoeHneM, yeM Oaktepuu. K
BO30YyIUTENISIM MH(PEKIIMOHHBIX 3200JIEBAHUI Y€JIOBEKA CPEIN IMTPOCTEUIIINX OTHOCATCS AU3EHTEPUTI-
Hasl ame0a, MaJISIPUAHBIN T11a3MOIUH U JIp.
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Bupycobl

CloBO «BHUPYC» MPOUCXOAUT OT JIATUHCKOTO Virus — «sif». Briepeeie ero npumenuiu B 1728
rofy Ul Ha3BaHHS YEro-To, CIIOCOOHOTO BbI3bIBaTh MH(EKIMOHHYI0 0o0se3Hb. TO ecTh MoHsATHE
TMOSIBUJIOCH 32/I0JITO JI0 TOTO, KaK 3TO «YTO-TO» OBUIO OTKPHITO.

AnTOHM BaH JleBeHryk B 1676 roqy B MUKPOCKOIT YBU/IEJ MEIbYANIINX CYIIECTB, PO KOTO-
pbix Harrcan JIoHIOHCKOMY KoposieBckomy oOriectBy. Ho ere cTo jiet rociie Hero HUKTO He MOT UX
YBUZIETh, HE TO YTO U3y4aTh — MUKPOCKOIIbI ObLJIM CIIMIIIKOM HECOBEpIIeHHBI. VX Havaiu no-HacTo-
smeMy u3ydarh B Hauasie XIX Beka, HO MOCTENEeHHO y YUeHBIX CKJIAIBIBAIOCh MHEHHE, YTO HE BCE
OO0JIe3HU BBI3BIBAIOTCS OAKTEPUSMHU, MUKPOCKOITMYECKUMH IPUOKaMH WITH TPOCTEHIINMHU (MX Yarie
Ha3bIBAIOT POTUCTAMHU).

J1. VIBaHOBCKMi1 B cBoeil ctatbe 1892 roga BBen TepMUH «(PUIBTPYIOUIMIACS BUPYC», YTOOBI
OIHcaTh, YTO 3TO, HEUTO HE OTKPHITOE, MOKET MPOXOOUTh CKBO3b (PHIIBTPHI C pasMepamMu OTBEp-
CTUI MEHBIIIMMH, YeM pa3Mepsl OakTepui, — (pubTpoBathes. Takon punbTp nzodpen B 1884 romy
dpanmysckuit mukpooduosnor [lapns [lambepnan. [Tpu 3TOM eMHUYHASA TaKas YacTUIA, TIOKUHYB-
11ast KJIETKY ¥ COCOOHAas 3apa3uTh JIpyrue KJIeTku, B 1959 romy Oblia Ha3BaHa «BUPUOH».

SkcnepuMeHTh IBAHOBCKOTO MOKA3aJIv, YTO KCTPAKT MEPETEPTHIX JIMCTHEB 3apakeHHbIX pac-
TeHUI Tabaka cOXpaHseT MH(EKIIMOHHbIE CBOMCTBA U TIOC/e (PMIIbTPALIMH. YUESHBIN MPEAIONOKU,
YTO MH(EKIMS MOKET BbI3BIBATHCSI TOKCUHOM, BBIIENISIEMBIM OaKTEPUSMHU.

B 1898 rony romanackuii Mukpooduosnor Maptun BeliepiHK OBTOpHUIT SKCTiepuMeHTHl VBa-
HOBCKOTO W IIPUIIIEN K BBIBOIY, YTO MPOIIEAIINI CKBO3b (PUIIBTP UH(PEKIMOHHBIA MaTepuall — 3TO
HOBasi (popMa MH(EKIMOHHBIX areHToB. OH MOAMETW, YTO 3TO «HEUTO» Pa3MHOXKAETCS TOJBKO
B JICJISIIIMXCS KJIETKAaX, HO HE CMOT BBIACIUTH 3TH YacTUIlbl. BellepMHK Ha3Baj mpearonaraeMbie
yactuiel Contagium vivum fluidum (B mepeBojie ¢ JIaThIHA «pacTBOPUMBIN )KUBOW MUK POO») U BHOBb
BBeJI B YHOTpeOJIeHHE CIIOBO «BUPYC». OH CUMTAJT, YTO BUPYCHI KUAKHE. DTy UACIO TIO3XKE OMPOBEPT
Vaupenn CToHIM, 10Ka3aB, YTO BUPYCHl — ITO YACTHUIIBL.

B 1897 rogy ®punpux Jledpdnep u [Mayns @poir 0OHAPY UM NEPBbIA BUPYC KUBOTHBIX —
BO30OYIMTEIb ATYPA.

B Havane XX Beka aHrmiickuii Oaktepronior ®penepuk TyopT OTKpBLT IPYIITY BHPYCOB,
uHUIUpPYOIMUX OakTepuu (cedvyac MX Ha3bBAOT OakTepuodard Wi mpocto daru), a GpaHko-
KaHaJICKUi MUKpooOuosnior Penvkc J1"Ipesuts onucan BUPYChl, KOTOpBIe TIpU JOOABIEHUH K OaKTe-
pUsiM Ha arape 00pasyloT BOKpYT ce0si IPOCTPAHCTBO C MEPTBBIMU OakTepusiMu. OH MpoOBeI JKCIIe-
PUMEHTBI, YTOOBI OIPEICIUTh HAMMEHBIITYI0 KOHLIEHTPAIMIO BUPYCOB, IIPU KOTOPOM He Bce OaKTe-
puM MorudaroT, Ho 00Pa3yIOTCS OTIENbHBIE O0JIACTH C MEPTBBIMU KJIeTKaMu. Parvt ObLM 0ObSIBIICHBI
MOTEHIIMAILHBIM CPEJICTBOM OT OOJIE3HEH, TaKUX Kak TUQ U XoJiepa, OJJHAKO TO ObLIO 3a0bITO, KOT/Ia
OTKPbUTIH MeHNIMILTHH. HOo OCKOIBKY ceityac MHOTMe OaKTEepUH CTaIN YCTOMYMBBI K aHTHOMOTHKAM,
yueHble CHOBA BCIIOMHUJIA O OakTeprodarax.

N3yuenue BupycoB npopomkanoch Becb XX Bek. Tak, yxe B 1939 rony ameprkaHcKuii ato-
sor DpHecT YuibsaM [yamacuep BHIpacTUiI BUPYC TPUINIA U HECKOJIBKO JAPYTUX BUPYCOB B OILIONO-
TBOPEHHBIX KypHHBIX siiillaX. BeipamuBaiv u Apyrue BUPYCHl B JJAOOPATOPHBIX YCJIOBUSIX, MBITASCH
pazoOparbcs, Kak OHU BO3JEHCTBYIOT Ha JKHMBBIE KJIETKH.

[NepBble M300pakeHUs1 BUPYCOB ObUIM MOTYUYEHBI TOCIEe U300pETeHHsI JIEKTPOHHOTO MUKPO-
CKOIa HeMEIKMMHU nHkeHepamu DpHctoM Pyckoit 1 Makcom Knosmiem. B 1935 rony amepukanckuii
OUMOXUMUK ¥ BUpycosor Yauaemut Mepenut CTIHM TIIATETBHO U3YYMJT BUPYC TAOAYHONU MO3AaUKH U
OOHAPYKWUII, YTO OH IO OOJIBIIEHN YacTh cOCTOUT U3 Oeska. CIycTsi KOpOTKOe BpeMs STOT BUPYC ObLI
pazneneH Ha 6enkoByio u PHK-cocrapnsiomntyo. [lepBast peHTreHOrpamMMa Bupyca Oblia MoJTyueHa B
koHire 1930-x rogoB. Pozanmuua ®@paHKIMH HA OCHOBE MOTYYEHHBIX €10 n300paxkeHuid B 1955 romy
OITpe/ieNIuIIa TOJIHYI0 CTPYKTYpPY BUpYCa.
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Bo BTOpoii nonopuxe XX Beka 0bU10 OTKpbITO cBbIle 2000 BUIOB BUPYCOB KUBOTHBIX, pacTe-
Huii 1 GakTepuit. A B 2002 romy B Hulo-MopkckoM yHMBepcHTETe ObIT CO3/IaH MEPBHIA CHHTETHYE-
CKUI BUPYC (BUPYC MOJUOMUEIUTA).

Bupychl sSBisI0TCS BaXKHBIM €CTECTBEHHBIM CPEJICTBOM IEPEHOCA T€HOB MEKAY Pa3InYHbIMU
BUJIAMH, YTO BBI3BIBAET TEHETMYECKOE pa3HOOOpasue W HampapisieT 3Bomoiuio. CuuTaercs, 4Yto
BUPYCBI CBITPAJIM LIEHTPAJIbHYIO POJIb B PaHHEH BOJMIOLIMH, €ILE A0 PACXOKIEHUS CaMbIX MEPBBIX
JKUBBIX KJIETOK: OAaKTepu, apXxei U 3ykapuoT. Bupychl u 1o ceii ieHb OCTaIOTCsI OJIHUM U3 KpYITHEH-
IIMX XKMBBIX XPAHWIIHIL HEMCCIIEJOBAaHHOTO T€HETHUECKOTO pa3HOOOpasus Ha 3emiie.

[Tpu 3TOM yueHsle 10 CUX MOP TOYHO HE 3HAIOT, KaK MOSBUIIMCh BUPYChl. BO3MOXHO, HEKOTOpbIE
U3 HUX MOIJIM 00pa30BaThes U3 TuazmMun, Hebonbimx mMosekyn JHK, crmocoOHbIX mepenaBaTbesi OT
OJIHOM KJIETKH K JIPyTOM, a Jpyrye BUPYChl MOTJIM IPOU30MTH OT OAKTEpPHIA.

Hekotopple yueHble CUUTaIOT BUPYCHl 0CO00H (hOPMOIA KU3HH, TaK KaK OHU MMEIOT reHeTuye-
CKHI1 MaTepuaJl, CIOCOOHBI cO3aBaTh ceOe MOI0OHbIE BUPYCHI ¥ SBOIOIMOHUPYIOT ITyTEM €CTECTBEH-
Horo otoopa. OHaKO y BUPYCOB HET KJIETOYHOTO CTPOEHUSI U OOMEHA BEIECTB, TOITOMY MX HENb3s
OTHECTH K )KMBOMY cyIIecTBYy. II0CKONBKY Yy HUX €CThb HEKOTOpBIE CBOWMCTBA KMBOTO, TO UX OIUCHI-
BaIOT KaK «OPraHMW3Mbl Ha KPalo KU3HW».

EcTb Tpy OCHOBHBIE T'MITOTE3bI IPOUCXOXKIEHU S BUPYCOB: PErPECCUBHAS, KOIBOIIOLIMY U TUIIO-
Te3a KJIETOYHOTO ITPOUCXOKIECHHUS.

INo perpeccrBHOM rUMOTE3€ BUPYCHI KOTA-TO OBUTH MEIKMMH KJIETKAMHU, Mapa3suTHPYIOIIUMU
B Oosiee KpynHbIX KJieTKax. C TedeHreM BpeMeHH 3TH KJIETKU YTPATHIIN TeHbl, KOTOPbIE ObUTH «JTHIII-
HUMM» TP TMAPa3UTUYECKOM 00pase KU3HU. DTOT BAPUAHT TAKKe HA3BIBAIOT TMIIOTE30H JlereHepa-
LU UM TUIIOTE30i pelyKIIMU.

['unore3a KJIETOYHOrO NPOMCXOXKIEHWS MPEAIOoNaraer, 4Yro HEKOTOpble BUPYCHl MOINIU
nosiButhest 3 pparmentoB JJHK nnmm PHK, koTtopbie «BICBOOOAMINCH» U3 TeHOMa O0JIee KPYITHOTo
opranusma. Takue pparMeHTbl MOTYT MPOKCXoAUThb OT Tuiasmun (monekyn JHK, cnocobubIx nepe-
JABaThCs OT KJIETKHU K KJIETKE) WJIM OT TpaHCo30HOB (monekyn JJHK, BociponsBoasiuxcs u nepe-
MEIAIOIIUXCS ¢ MECTAa HA MECTO BHYTPHU reHoMa). TpaHCIO30HbI paHbllle Ha3bIBAIN «IIPBITAIOIIUMU
reHamu». OHM ObUTM OTKpHITEL Bapbapoit Mak-Kimuatok B 1950 rogy B Kykypy3e. DTy THIIOTE3Y
TaK:Ke Ha3bIBAIOT FMIIOTE30M KOUEBAHMUSI WM TUIOTE301 modera.

I'unoTte3a KOBOMIOIMY MPEATIONIATaeT, YTO BUPYCHl BO3HUKIIM U3 CIOXKHBIX KOMILUIEKCOB Oel-
KOB Y HYKJIEMHOBBIX KHCJIOT B TO K€ BPEMsl, UTO U NEPBbIe HA 3eMJIe KUBBIE KJIETKU, U 3aBUCAT OT
KJIETOUHOM ’KMU3HU BOT YK€ MUJUIUAPIIBI JIET.

[Tomumo BHpYcOB, CyHIECTBYIOT U Jpyrve HeKJIeToYHble (popMbl kU3HU. Haripumep, BUpounibl
— 310 Mosiekyinbl PHK, koTopble He paccMaTpuBaloTCsl Kak BUPYCHI, TOTOMY UTO y HUX HEeT OeJIKOBOM
o6onouku. Ho psaj xapakTepucTuk cOMMKaeT X ¢ HEKOTOPHIMU BUPYCaMH, a TIOTOMY UX OTHOCSIT K
CYOBHPYCHBIM YacTUI[aM. BHpou/IbI SIBJISIOTCS] BaKHBIMU MATOreHaMK pacteHuil. bonee Tpetu Bupyc-
HBIX 3200JI€BaHUI PACTeHUI BhI3BIBAIOTCS BUpouaamu. Vi, HanpumMep, BUpyc renatura D, koTo-
poiii umeer PHK-reHoM, cxoxuii ¢ reHOMOM BUPOUJIOB. [1J1s1 pa3MHOXKEHUsI eMY HYKHO ITPUCYTCTBHE
BUpYyca rernaruta B, To ectb ecim y 4enoBeka HeT rematuta B, To u rematutom D oH He 3abomeerT.
Bupyc renatura B otTHOCHTCA K BUpycaM-caTe/UIATaM.

VY Kak[I0¥W U3 3THX TUIIOTE3 €CTh He OOBSCHEHHBIE MECTa, €CTh CBOM CTOPOHHHUKH U MPOTUB-
HUKHU. BooOie ke B HacTosiiee BpeMsi MHOTHE CHEIUAIMCThl TIPU3HAIOT BUPYCHI APEBHUMH Opra-
HU3MaMHU, MOSIBUBIIMMUCS, MPEAIOI0KUTENBHO, ellle A0 pa3/esieHHs KJIETOUHOM KU3HU Ha pa3Hble
BETBHU.

Ectp naxe npearnosnoxeHye, YTo B UCTOPUU BUPYCHl HE3aBUCUMO BO3HUKAJIM HECKOJIBKO Pas3 Mo
OIHOMY WJIM HECKOJIbKUM MEXaHU3MaM, TaK KaK Mek/1y pa3IMuHbIMU I'PyHIIaMy BUPYCOB UMEIOTCS
3HAUUTEJIbHBIE PA3/IMUMsl B OPraHU3alliy TeHETUUYECKOro MaTepraa.

B Hacrosiiee BpeMsi B KJaccuUKauy BUPYCOB HACUMTHIBaeTcs 9 mopsakos, 127 ceMeicTs,
44 noncemericTBa, 782 poaa, 4686 BuioB u cBbiiiie 3000 erie He KiacCu(pUIIMPOBAHHBIX BUPYCOB.
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Bupychl M KJIeTKH OpraHu3Ma-xo3simHa

IToka BUpyC HaXOAMTCS B OKPY:KaloOIlIEd Cpelie WK B MPOLECCe 3apakeHusl KIETKU, OH CyIIe-
CTBYET B BUJIE HE3aBUCUMOW YaCTULIbl. BUPHOH (OTAEIbHBII BUPYC) COCTOUT U3 ABYX WM TPEX KOM-
IOHEHTOB: reHeTnyeckoro Marepuaia B Buze JHK nnm PHK (y HEKOTOpBIX BUPYCOB €CTh U TO, U
apyroe); 6e1KOBOM 00O0JIOUKHM (Karcuia), 3alMIaionell ST MOJIEKYJIbl, ¥, B HEKOTOPBIX CIIydasix,
JOTIOJTHUATEbHBIX JIMIMIHBIX ((KUPOBBIX ) 0Ooouek. Hamimuune 6ekoBoii 0007I0UKH OTIIMYAET BUPYCHI
OT BUPOUJIOB.

B 3aBucuMMoOCTH OT TOro, KaKuM THIIOM HYKJIEMHOBOH KHUCJIOTBI IPE/CTABIEH I'€HETUYECKUI
marepual, BbiaensoT JHK-conepxamue Bupycel 1 PHK-cogepxainue Bupycel. Panee k Bupycam
OTHOCWJIY U TIPHOHBI, OJTHAKO OKA3aJI0Ch, YTO MTPUOHBI MTPEACTABIISIOT COO0M 0cOObIe MH(PEKIIMOHHbIE
OCJIKM 1 He COIePKaT HyKJIEMHOBBIX KUCIIOT.

Pasmeps! cpenHero Brpyca COCTaBIISIIOT OKOJIO OJJHOW COTOM pazMmepa cpeHei 6aktepuu. bob-
IIMHCTBO M3YYEHHBIX BUPYCOB UMEIOT auameTp B npezenax ot 20 no 300 HaHomeTpoB. Bosnblimn-
CTBO BHPYCOB CJIMIIIKOM MaJIbl, 4YTOOBI ObITh OTUYETIMBO PA3TMYMMBIMU O] CBETOBBIM MUK POCKOTIOM.
[ToaTOMY MCIIONB3YIOT JEKTPOHHBIE MUKPOCKOIIBL. YUTOOBI BUPYCHI PE3KO BHIIEISIIMCH Ha OKPYKAIO-
meM (poHe, MPUMEHSIOT IEKTPOHHOIIOTHBIE «KpacuTen». OHU TPEACTABIISAIOT COOON pacTBOPBI
COJIEN TSKEJIbIX METaJUIOB, TAKMX KaK BOJb(gpaM, KOTOpPbIE PACCEUBAIOT JEKTPOHBI HA MOKPHITON
uMH oBepxHOCcTH. OfHaKo 00padOTKa TAKUMU BEIIECTBAMU YXY/IIIAET BUAUMOCTb MEJIKHX JIETANICH.
B ciyyae HeraruBHOro KOHTPaCTUPOBAHUS «OKPAILIMBAETCS» TOJIBKO (POH.

Kak ysxe roBopuioch, BUPYChl He CIIOCOOHBI Pa3MHOXAThCsl BHE KJIeTKU. Bo BHelHel cpene
OHU HE MPOSBJIAIOT IPU3HAKOB )UBOTO.

[o knaccuukarmm 6eIKOBBIX 000I04EK (KAICHUIOB) BBIICNSIOT 4 TUTIa BUPYCOB: CITUPAJIbHBIN,
ukocaspuyeckuii (20-rpaHHUK), TPOIOJITOBAThI U KOMIUIEKCHBIA. BOJIBIIMHCTBO BUPYCOB KHUBOT-
HBIX MIMEIOT MKOCA3IPHUECKYIO WU TTOUYTH IMApooOpasHyIo (pOopMy ¢ MKOCAIPUIECKON CHMMETpPHUEH.

Hexkotopble BUpPYChl OKpYKalOT ceOsl JOMOMHUTETbHON OOO0TOUKOW M3 MOAM(HIIMPOBAHHOMN
KJISTOUHOM MeMOpaHbl. DTOT JIOTIOJTHUTENILHBIN CJION Has3biBaeTcsl cyrnepkaricugoM. OH COCTOWT U3
KUPOB (JIMITUIOB) KJIETKU-X03s1MHA. Tak hopMHpyIOT cBOIO 000710UKy BUpyC rpurma 1 BUY.

Bupychbl ciocoOHBI K MyTalisiM, TpU4YeM M3MEHEHHsI TeHOMAa TPOUCXOMAT 1O pa3HbIM MeXa-
HU3MaM. DTO MOTYT ObITh ClTy4yaiiHble 3aMeHbl oTebHbIX ocHoBaHM B PHK wm [THK. Yare Bcero
TaKMe MyTallui He U3MEHSIOT CTPYKTYpy OEJIKOB, KOMUPYEMbIX MyTaHTHBIMU T€HaMHU, HO MHOT/IA B
pe3yJIbTaTe TaKUX U3MEHEHUH BUPYC MOXET IMPHOOPECTH SBOJIOIMOHHBIE IPEMMYIIECTBA, TAKUE KaK
YCTOMUYUBOCTb K IIPOTUBOBUPYCHBIM Iperaparam.

A MoryT ObITh U MacIITaOHble 3MeHeHHs. K HUM OTHOCUTCS, Hanmpumep, peKOMOMHAIIUS —
nepepacnpeaesnenue reuerndeckoro marepuaia (JJHK win PHK) myrem paspsiBa u coeiuHeHus pas-
HBIX MOJIEKYJI, IPUBO/SIIEE K MOSIBIEHHUIO HOBBIX KOMOMHAIIME TeHOB. PeKOMOMHAIIMSI MOKET ITPOUC-
XOIUTb ME:XAy TEeHOMaMHU JIByX BUPYCOB, KOIJJa OHM 3apakaloT KJIETKY OMHOBpeMeHHO. VccienoBanus
SBOJIOLIMY BUPYCOB TOKA3aJIM, YTO Yy N3YUYEHHBIX BUJOB PEKOMOMHAIIMS IIUPOKO pacrpocTpaHeHa.

Wnm moxeT ObITh PeacCOPTUMEHT — CMEIlIeHNe TeHETUIECKOro Matepraia BUia, MpUBOAsIIee
K TIOSIBJICHUIO COBEPIIICHHO HOBBIX KOMOMHAIIMH Y ouepHrX ocoOeit. Koraa 3to ciyuyaercs ¢ BUpycom
TPUIINA, PE3yIbTaTOM MOXKET cTaTh nanaemus. PHK-BU pychl 4acTo cyiecTByOT Kak CMeCh BUPYCOB
OJIHOTO BU/Ia, HO C YyTh Pa3IMYAIIUMUCS HYKJICOTUAHBIMU MOCJIEJ0BATEIbHOCTSIMU F€HOMA.

MHorue BUpYChI IOJTHOCTBIO WJIM YaCTUYHO BCTPOMJIMCH B TeHOM uenoBeka. Hanpumep, rene-
TUKHU U3 YHUBepcuteta Tadrca 1 MEAUIMHCKON MIKOJIBI P MUYUIaHCKOM YHUBEPCUTETE MPU U3Y-
yeHuH reHomMoB 2500 Jiiofeit HaIlLTU IeBATHA/ALIATh paHee He3ameueHHbIX pparmenToB [IHK, ocras-
JICHHBIX B JIIOASIX peTpoBupycaMu. A B 50 U3 HMcciieyeMbIX TeHOMOB HailJIeH PeTPOBUPYC IEJTUKOM.
3TO BTOPOH BUPYC, HAWAEHHBII B FTEHOME Y€JI0BEKA, COX PAHUBILMICS TaM MOJHOCTHIO.
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«PeTpoBupychl» Ha3BaHbI TaK IO CBOEMY 00pa3y KU3HH. VICXOIHO TeHOM 3TUX BUPYCOB Ipe-
crasnsier coooit PHK. Ho, nomnas B kjetky, Bupyc Ha cBoeit PHK crpout JHK-komuio. ITocne sToro
JTHK-komus Bupyca BCTpauBaeTcsl B TEHOM KJIETKH.

BcerpanBaemyio B reHoM KieTok venoBeka [JHK-konuio BuUpyca Ha3bIBalOT «ITPOBUPYCOM>.
3atem Ha npoBupyce cuHTe3upylotcs BupycHble PHK, Ha 6a3e KoTOpbIXx 00pa3yioTcsi HOBbIe BUPYC-
Hble yacTuipl. Tak Benmer ceOst Bupyc ummyHonedgwuimra yenoseka (BUY), korna o uHpumupyer
KJIeTK1 KpoBU. COrIacCHO OlLIEHKaM YUYeHbIX, TPOBUPYCHI TIOSIBMIIUCH B reHOMe uesioBeka ot 10 go 50
MUJUIMOHOB JIET Ha3ag.

OOBIYHO BUPYCHI ¥ IPOBUPYCHI MOTMOAIOT BMECTE C TEMH KJIETKaMH, B KOTOPbIE OHU MTPOHUKJIH,
HO MHOT/IA, KpaiHe peKo, MPOUCXOAUT MH(PHUIIMPOBAHUE KJIETOK 3apOIBIIIEBOrO MyTH U TOrJa oOpa-
3yI0TCSl TIPOBUPYCHI, HO OPTraHM3M BbIKMBAET M BHEAPEHHbI MTPOBUPYC CTAHOBUTCSl HACJIEAYEMbIM
3JIEMEHTOM T€HOMA YeJIOBEKa.

Korna pacimgpoBbiBaii reHOMBI YeI0BEeKa U JKUBOTHBIX, OKA3aJI0Ch, YTO B UX COCTABE OYEHb
MHOTI'O TOBTOPSIOIIMXCS 3JIEMEHTOB, UMEIOIIMX CXOACTBO C MH(PEKIIMOHHBIMU BUpYCaMu. Y YesloBeKa
OHU COCTaBJISIIOT JIOBOJIHO CYIIECTBEHHYIO YacTh — OKOJIO 8 % reHoMa. Takue 3/1ieMeHTbl Ha3blBaIOT
SHJIOTEHHBIMHM PETPOBUPYCAMHU, B OTJIMUME OT TE€X PETPOBUPYCOB, YTO CYLIECTBYIOT B IIPUPOJIE BHE
OPraHU3MOB (MX Ha3bIBAIOT SK30I'€HHBIMU PETPOBUPYCAMH).

3a MWIJMOHBI JIET 9BOJIIOLMM BCTPOUBILIMECS B TEHOM YacTU BUPYCOB TaKke U3MEHUJINCh, U
ceilyac OCTJIMCh B OCHOBHOM Je(peKTHbIE UX YacTH WJIM OY€Hb KOPOTKHE (pparMeHTs. MyTaiuuy,
HAKOIUBIIIMECS] B XOZIe SBOJIOIMY B SH/IOTEHHBIX PETPOBHpPYCAX, HE MO3BOJISIIOT UM OOPa30BBIBATH
HOBbIE€ UH(PEKLIMOHHbIE BUPYCHBIE YACTHIIbIL.

14



A. B. Bonpos. «Hcropus smuaevuii. Ot u€proit aymsl 1o COVID-19»

7Ku3HeHHBIN HUKJ BUPYCA

CHayasa BUpYyC IPUKPETUISieTCs K KJIeTKe Oy/1ylero Xo3svHa. Y CTaHaBIMBaeTCs crierudpuaHast
CBSI3b MEXAY OeJKaMy BHPYCHOTO Karicuja (0OOJOUYKM) M perenTopaMy Ha MOBEPXHOCTH KJIETKH-
X035iMHA. BUpyc MOKeT MpHKpenuThcst He K Mo0oi KieTke. OT Toro, K KOMy OH MOXET IMpUKpe-
MUTHCSA, Y 3aBUCUT, KTO MOXeT 3a0oneTh. Harpumep, BUY mopaskaeT TOJNBKO ONpee/ieHHbIA THIT
YeJIOBEYECKUX JIEMKOUMTOB — T-TMM@OLUTHI.

Bupyc npoGupaercst TOJIbKO B T KJIETKH, KOTOPBIE CIIOCOOHBI OCYIIIECTBUTH €r0 KOMMPOBAHUE
(peruMkanuio).

Hanee cienyer MpOHUKHOBEHHUE B KJIETKY. Pa3innuHble BUPYChl IPUMEHSIOT /17151 9TOTO Pa3Hble
CTpaTeruu, 4to mogpoOHO ObIO M3ydeHo. IIpu 3TOM 4acTh BUPYCOB pa3MHOXAETCs B IUTOIUIa3Me
KJIETKH, a YacTb B €€ sifpe.

Pernmukanus (BocnpousBeneHue) Bupyca BrJouaer cuHte3 marpuuHor PHK panHux renos
BUpYCa, CHHTE3 BUPYCHBIX OEJIKOB, BOZMOXHO, COOPKY CJIOKHBIX OEJIKOB M PETIMKAINI0 BUPYCHOTO
reHoMa, KOTopasi 3aIlyCKaeTcsl Moc/ie akTUBALUM PaHHUX WJIM PeryIsTOpHBIX reHoB. Benen 3a atum
MOJKET TOCJIeJOBATH €Ile O/IUH WJIM HECKOJIBKO KPYroB JOMOIHUTEIBHOrO cHTe3a MaTpuuHoi PHK.

Bcenen 3a aTum npoucxoaut cOOpKa BUPYCHBIX YaCTHII, TIOTOM — OIpeiesieHHble MoAM(UKa-
11K OEJTKOB. Y HEKOTOPBIX BUPYCOB MOIM(bUKAIIMs (MHOT/IA Ha3bIBaeMasi CO3pEeBaHUEM ) TPOUCXOIUT
T0CJIe BBIXO/Ia BUPYCa U3 KJIETKU-XO35IMHA.

Beixon U3 KJIETKM MOXKET MPOMCXOAUTh pa3HbIMU MyTAMU. Bupyc MOXKET NOKMHYTh KJIETKY
TOCJIe JIU3MCA, KOrJa KJIeTKa MorudaeT u3-3a pa3pbiBa MEMOpaHbI M KJICTOUHON CTEHKH. JTa 0cOOSH-
HOCTb €CTh Y MHOTHX OaKTE€pUaJIbHBIX M HEKOTOPBIX KUBOTHBIX BUPYCOB.

OnHako aKTMBHO Pa3MHOXKAIOIIMICS BUPYC HE Bcerjaa youBaeT KieTKy-xo3siuHa. O0onoyey-
HbIE BUPYCHI OOBIYHO OTAESIOTCS OT KJIETKH MyTeM OTIIOYKOBBIBaHUsI. B X01e 3Toro mpotiecca BUpycC
003aBOJMTCS CBOCH 0OOJIOUKOM, KOTOpasi PeACTaBIIseT COOON MOAU(UIIMPOBAHHBIN (DparMeHT KJie-
TOYHON MeMOpaHbl XO35IMHA WM JAPYrod BHyTpeHHEH MeMOpaHbl. Takum 00pa3oMm, KJIeTKa MOKET
MPOJOJIKATh KUTh Y MPOU3BOAUTH BUPYC AAJIbIIE.

Bocmipoussesienme renoma y 6onbimuHcTBa JJHK -coepkaniux BUpycoB MPOUCXOAUT B KJIETOY-
HoM siipe. Boc npo u3 Benenne PHK-conepikamnumx BUpyCOB OOBIYHO MTPOMCXOAUT B IIUTOILIA3ME.

P dexThl, OKa3bIBaMble BUPYCOM Ha MH(UIIMPOBAHHYIO KJIETKY, Ha3bIBAIOTCS LIUTONATHYe-
cknumu 3pdektamu. BoIbITMHCTBO BUPYCHBIX MH(EKIMI MPUBOAAT K THOEIN KJIETOK-X0351eB. YacTo
MPUIMHON rMOeH KJIETKU sIBJISIeTCS TOAaBJIeHNe €€ HOPMaJIbHOW aKTUBHOCTHU OeJTKaMH BUpYCa.

Hexortopble BUpYCHl HE BBI3bIBAIOT HUKAKMX BUIMMBIX W3MEHEHUN B MOPAKEHHOM KJIETKE.
Knerku, B KOTOpPBIX BHUpYC HaxXOIUTCS B HEAKTUBHOM COCTOSIHUM, HOPMAJIbHO (DYHKLIMOHUPYIOT.
Bupyc MoxeT HuKak ceOsi He pOsIBJIATh MHOTHE MeCsIbl WK rofsl. Ho mpu ocnaGieHnn MMMyHU-
TeTa XO35IMHA OH aKTUBHM3HpYyeTcs. Tak yacTto ObIBaeT, HapUMep, C BUPYCOM reprieca.

Bupycel nopaxaiot Bce (hOpMbI KJIETOYHBIX OPraHIU3MOB, BKJTIOYAst )KUBOTHBIX, PACTeHHUsI, OaK-
Tepur U rprobl. Bupyckl rpuOoB Ha3piBalOTCSI MUKOBHpYcaMu. OTHAKO pa3IiuHbIe THIThl BUPYCOB
MOTYT NOpaaTh TOJIBKO OTPaHMYEHHBI Kpyr Xo3sieB. Hampumep, BUpyC ocCrbl MOpaxaeT TOJIbKO
monei. Bupycel pactenuit 6e3BpeHbI sl KUBOTHBIX, a OOJBIIMHCTBO BHUPYCOB KMBOTHBIX O€3-
OIACHBI J1J151 YeJIOBEKA.

Cy1ecTByeT MHOIO TUIIOB BUPYCOB pacTeHHid. YacTo OHM BBI3BIBAIOT CHUKEHUE YPOXKANHOCTH,
MIPUHOCS OOJIBIINE YOBITKU CETLCKOMY XO3SICTBY, IO9TOMY KOHTPOJIb TAKMX BUPYCOB OUEHb BaXKeH C
9KOHOMMYECKOHN TOUKM 3peHusi. BUpychl pacTeHuil 4acTo pacipoCTpaHsIOTCs OT pacTeHUsI K pacTe-
HUIO TiepeHocYrKaMu. OOBIYHO UMH BBICTYMAIOT HACEKOMBIE, HO MOTYT OBITh TaKXke I'PHObI, YepBH-
HEMATo/Ibl U OTHOKJIETOUHBIE OpraHU3Mbl. Ecii KOHTpoJIb BUpYyca PacTeHUI NIPU3HAETCS SKOHOMMU-
YECKU BBITO/IHBIM, TO MBITAIOTCS] YHUUTOXKUTh MIEPEHOCYMKOB WM aJIbTEPHATUBHBIX X03s51€B. Bupychl
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pacTeHnii He MOTYT MOpPaXaTh YeJIOBEKa W APYTMX KUBOTHBIX, TAK KAK OHU MOTYT Pa3MHOKAThCS
JIMIIb B )KUBBIX PACTUTENBHBIX KJIETKAX.

Pactenuss umeoT cnoxsele ¥ 3(P(EKTUBHbIE MEXaHU3MbI 3alUThl OT BUpycoB. Hambonee
3(p(eKTUBHO HaMMUMe TaK Ha3blBa€MOro reHa ycroiumBocTd (R oT aHrI. resistance — «ycTOWYM-
BOCTb»). Kakzipiil R-reH oTBeuaeT 3a yCTOMYMBOCTD K OTJAEIBHOMY BHPYCY U BBI3BIBAET IMOEb Kile-
TOK, COCEJHUX C TIOPAXEHHOH, YTO HEBOOPYKEHHBIM I71a30M BUIHO Kak OOJIBIIOE MATHO. DTO OCTa-
HABJIMBaeT pa3BUTHE OOJIE3HH BCJEJCTBHE OCTAHOBKM PACIPOCTpaHEeHUs BHpyca. [Ipyroil BapuaHT,
Korja, Oyay4d MopakeHHBIMU BUPYCOM, PACTEHHUsI HAUMHAIOT BBIPAOATHIBATh MPUPOIHBIE MPOTUBO-
BUPYCHbIE BEILIECTBA, TAKME KaK CaTMLIMIOBAs KUCIO0Ta, OKCHJ, a30Ta U aKTUBHbIE (POPMBI KMCIOPOJA.

Jnama3oH x03s6eB HEKOTOPBIX OaKTeprodharoB OrpaHMUMBACTCS OJIHAM IITAMMOM OaKTepUid, U
OHH MOTYT UCIIONB30BAThCS ISl ONPE/ICNICHUs] IITAMMOB, BBI3BIBAIOIIUX BCIBIIKY WH(PEKIIMOHHBIX
3a00JIeBaHNI METOIOM (DaroBOro TUIMUPOBAHMS.

Bupychl pacnpocTpaHsIlOTCSi MHOTUMH CHOCOOAMM: BUPYCHl PACTEHHMH YacTO TMepeaaloTcs
OT pacTeHUs] K PACTeHUI0 HACEKOMbBIMHU, MUTAIONIMMUCS PACTHUTEIBHBIMH COKaMH, K TpPUMEpY,
TISIMH; BUPYCHl KUBOTHBIX MOTYT PacHpOCTPAHATHCS KPOBOCOCYIIMMH HACEKOMBIMU-TIEPEHOCUH-
Kamu. Bupyc rpunma pacnpocTpaHsieTcss BO3AYIIHO-KAreJbHbIM IyTEeM TpH Kallule ¥ YUXaHUH.
Hoposupyc u potaBupyc, 0OObIYHO BBI3BIBAIOIIHE BUPYCHBIE TACTPOIHTEPUTSI, IEpeaaloTcsi (heKaTbHO-
OpaJIbHBIM IMyTeM MPY KOHTAKTE C 3apakeHHOH nuien uiu Bojpoit. BUY nepenaercs nosoBbM myTeM
Y TIpH NIepeSTMBAHUN 3apaXKEHHOW KPOBH.

Bupychl B MOpCKO# Bofie HEOOXOMMBI [JTs1 PETYJISIIIM MPECHOBOAHBIX M MOPCKHUX SKOCHCTEM.
Bonbiias ux yacte siBisiercst 6akteprodaramMu, Oe3BpeIHbIMU ISl PACTEHUN W KUBOTHBIX. OHH
MOPaXaloT ¥ Pa3pyIaloT OAaKTEpUU B MUPOBOM OKeaHe, Y4acTBYs B Mpoliecce KPyroBOpoTa yriepoaa
B MOpCKO# cpefie. OpraHnyeckre MOJIeKYJIbl, OCBOOOIUBINMECS U3 OaKTepHabHBIX KJIETOK OJ1aro-
Japsi BUpycaM, CTUMYJIMPYIOT POCT HOBBIX OAKTEpHil U BOTOPOCIICH.

Mukpoopranu3mbl cocTaistioT Oonee 90 % Guomacchl B Mope. Kax bl 1eHb BUPYChl yOUBAIOT
okos10 20 % 3T0i1 GuoMacchl. B OCHOBHOM OHM U BBI3BIBAIOT OBICTPOE MPEK pallieHne IIBETEHH S BOJIbI,
a BeJlb TaKOE LIBETEHNE yOUBaeT IPyryio KU3Hb B MOpe. YHCIEHHOCTh BUPYCOB YOBIBAET C yAaJeHUEM
oT Oepera 1 ¢ yBeJIMYeHHEM IITyOMHBI, TIOCKOJIbKY TaM MEHBIIIE OPraHu3MOB-X03sIEB.

Perymupys npouecc (potocrHTe3a, MOPCKHE BUPYCHI UTPAIOT OMPEIEIEHHYIO POJIb B COKpale-
HUM KOJIMYECTBA YIJIEKUCIIOTOo raza B arMocgepe MPUOIM3UTENTHHO Ha 3 TUTaTOHHBI yIJIepoia B rofl.

Ho Mopckue MiteKonuTaoIye BOCIPUMMYKBBL K BUPYCHBIM MH(EKITUSAM, ¥ CPEAU HUX ObIBAIOT
HACTOSIIME SMUJIEMUU.
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Bupycasbie nH(peKnnn yeaoBeKa

Hawubonee n3BecTHble BUpPYCHBIE 3200/I€BaHMU ST — 3TO MPOCTYAA (XOTSI €€ MOTYT BbI3bIBATH 1 OaK-
TEpUH), TPUIII, BETPsIHAS OCMa U MPOCTON reprec.

OTHOCHUTENbHAS CIOCOOHOCTh BUPYCA BBI3BIBATH 3200JI€BAaHNE HA3BIBACTCS BUPYIEHTHOCTHIO.

Hekotoprle 3a005eBanus UCCAEAYIOTCS Ha HAIMYME BUPYCOB, TIOCKOJIBKY 3200/I€BAaHUE MOKET
OBbITh KaK BUPYCHBIM, Tak 1 HeT. Harprimep, mHeBMOHUS. MeHblIle U3BECTHO, YTO BO3MOKHA CBSI3b
MeXKJy YeJIOBEYECKMM TepIIeCBUPYCOM 6 THIIA U HEHPOJOrMUECKUMHE 3a00JICBAHUSIMU, TAKUMHU KaK
paccesiHHbIN CKJIEPO3 U CUHAPOM XPOHUYECKON YCTAJIOCTH.

VY BUpYCOB €CTh pa3Hble MEXaHH3MbI, BBI3BIBAIOIINE OONE3Hb Y XO3(MHA, U 3TU MEXaHU3MBbI
CWJIBHO 3aBUCAT OT Buja. [Ipy 3TOM HEKOTOpbIE BUPYChl MOTYT JIOJTME TOAbI CYILIECTBOBATh B Opra-
HU3ME XO35IMHA OTHOCUTENLHO Oe3BpefHO. DTO TaK Ha3blBaeMble «yCJIOBHO MATOTEHHbBIE» BUPYCHI.
Takoe cocTosiHMEe Ha3bIBaeTCs JIATEHTHOCTBI0. OHO XapaKTepHO /J1sl BUPYCOB Ieprieca, B TOM 4KCIIe
BUpYyca JmiureiiHa — bapp, BbI3bIBaoO1ero NH(MEKIMOHHBI MOHOHYKJIEO3 M CUHIIPOM XPOHUYECKOW
YCTaJIOCTH, & TaKKe POJCTBEHHBIX EMY BUPYCOB, BbI3bIBAIOIIMX BETPSHKY U ONOSICHIBAIOLIVIA JIMIIAM.

BonbIMHCTBO JTIoiei 3a KU3Hb epe0oIeBaloT OIHUM U3 3THX 3a00JIeBaHUM, ¥ KAK HU CTPAHHO,
TaKue JIATEHTHbIE BUPYCHl MOTYT W NPUHECTU MOJIb3Y, TIOCKOJIbKY MX MPUCYTCTBUE MOXKET BbI3BATh
MMMYHHBIN OTBET IPOTUB OTACHBIX OAKTEpU, HAPUMEP TyMHOM MATOUKH.

Hexoropble BUpychl MOTYT BbI3bIBATh XPOHUYECKHE MH(EKIUHY, TPU KOTOPHIX BUPYC IIPOJOI-
’KaeT pa3MHOXKaTbCsl, HECCMOTPS Ha BCE 3aIlIUTHBIE MEXaHU3MBI B OpraHu3mMe. Tak MpoucxXonuT, Harpu-
Mep, pH MH(EKIMSIX, BHI3BAHHBIX BUpycamu renaruta B u C. XpoHudyecku OOJIbHBIE JIIOAU CTAHO-
BATCS1 HOCUTEJISIMU BUpYCa.

[Nepenaya BUPYCOB MOXET OCYIIECTBIISITHCSI BEPTUKATIBHO, TO €CTh OT MaTep K peOeHKY, WM
TOPU30HTAJILHO, TO €CTh OT YeJIOBeKa K YeJIOBeKy. | Opu3oHTabHas mepeaaya Haubosiee pacipo-
crpaHeHa. CKOpOCTh Nepeaayr BUPYCHOM MH(EKLIUH 3aBUCUT OT IUIOTHOCTU MOMYJISALUKU (KOoJInde-
CTBA JIIOJE, MPOXKUBAIOIIUX HA ONPEJEJCHHON TEPPUTOPUM), KOJTUYECTBA UyBCTBUTEbHBIX JIIOJEH
(TO ecTh He UMEIOIIKMX UMMYHHUTETA), KaYeCTBa 3/[paBOOXPAHEHHU S U TIOTObI.

Ecnu HaunHaercs anuaeMust, TO BaXKHO HAUTU UCTOUYHUK (MJIM UICTOYHMKH) BCTIBIIIKY U UJEH-
TuduupoBars Bupyc. Korjga Bupyc onpeeneH, MOKHO OCTAaHOBUTh MH(PEKIIMIO ITPY ITOMOIIY BaK-
1uH. Ecn BakiHBI HET, MOTYT OBITh 9(p(heKTUBHBIMU CaHaIs U Ae3uH(peKus. YacTo 3apakeHHbIX
JoAel U30JMPYIOT OT OCTAJIBHOTO OOIIECTBA, TO €CTh BUPYC MOMENIAETCS B KApaHTUH. Y OOJIbIINH-
CTBA MH(EKIIMI YeslOBeKa U JKUBOTHBIX €CTh MHKYOAIIIOHHBIH MEpHOI, B TeYeHHE KOTOPOTo He Mpo-
SIBJISIETCS] HUKAKMX CUMITOMOB MH(eKIIMH. THKYOAIIMOHHBIH Mepro/] BUPYCHBIX 3200JIeBaHIIA MOXET
IUIUTBCS OT HECKOJIBKUX JIHEH 10 HEeJeIb.

Ecnu Benblka MpUBOAUT K BBICOKOMY YHCITY ClTydaeB 3a00eBaHMs B TIOMY/ISAIMA WIN PEru-
OHE, TO OHA Ha3bIBAETCs AnuaeMueid. Eciii BCrblKa pacipocTpaHuiach HA MHOTHE CTPAHBbI, TO TOBO-
PAT O MaHIeMUM (BCEMUPHOM SIUAEMUN).

Bupychl MOTyT BBI3BIBAThH 37I0KAY€CTBEHHbIE HOBOOOPA30BaHMSI y YeIOBEKa M JAPYTUX BUIOB,
XOTSI OHU BO3HHUKAIOT JIMIIIb Y HEOOJBIION YacTH MH(UIIMPOBAHHBIX. TH BUPYCH OTHOCSATCS K pa3-
JIMYHBIM cemelicTBaM; oHU BKovaloT 1 PHK-, u JIHK-conepxatiye Bupycsl, HO3TOMY €IMHOTO THIIA
«OHKOBHPYC» HE CYIIECTBYET.

[lepBoii 3aIMTHON JMHMEN OpraHM3Ma IPOTUB BUpYCa SIBJISIETCS BPOKAECHHBIII UMMYHHUTET.
OpnHako B OT/IMYME OT MPUOOPETEHHOTO MMMYHHUTETa BPOXAEHHBI IMMYHUTET HE JAeT MPOAOIIKH-
TEJIbHOW Y HAIEKHOU 3aLUTHI.

Koraa cucrema mproOpeTeHHOro MIMMYHHUTETa YeJIOBEeKa CTATKUBAETCS C BUPYCOM, TO 00pasy-
10TCS1 crieli(pruecKue aHTUTeNa, MPUCOEIUHSIONIMECS K BUPYCY U YacCTO JEJIAI0IINe €r0 HEOACHbIM.
IT0 Ha3bIBAETCS TYMOPAIBHBIM UMMYHHUTETOM. Hanbosee BaXHBIMU SIBJISIIOTCS 1BA TUIA aHTUTEI.
[epBbrii, HazpiBaeMbIi [gM, 3(h(heKTUBHO HEUTpaIU3yeT BUPYCHI, HO 0Opa3yeTcs KJIIETKaMU UMMYH-
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HOW CHUCTEMBI TOJIBKO HECKOJIbKO Helesb. CunTe3 Broporo — IgG — nponomkaercss HeonpeaeaeHHO
nonro. Ecim y yenoBeka B KpoBu HaxoasT IgM, To y Hero Obljia WM MPOIOIKAETCsl OCTpasi MH(pEeK-
uus, a ecau ectb IgG, To oH nepenec uHpekIMo B npoiuioM. Mmenno koimuectBo IgG uzmepsiercs
IIpY aHAJIN3aX HA UMMYHUTET.

Bropoii 3aiuTHBI MEXaHU3M IIPOTUB BUPYCOB HA3bIBAETCS KJIETOUHBIM UMMYHUTETOM. Ero
HOCHUTENIN — 0COOble UMMYHHBIE KJIETKH, T-muM@orutel. KieTku Tena mocTosHHO HeCyT KOPOTKHUE
(bparMeHTbl COOCTBEHHBIX OEJIKOB Ha CBOMX MOBEPXHOCTSX, W, ecau T-TMMdOImThH pacno3HaloT
311eCh TIO/IO3PUTEJIbHBIE BUPYCHBIE (DparMEeHTHI, KJIETKA-X035IMH paspyluaercs T-KuiuiepaMu U Hauu-
HaeTcsl oOpa3oBaHUe CrieM(PUIHBIX K BUPYCY T-1uM@OITUTOB.

BaxHo¥ 3alMTHOM peakiuen siBisieTcst Ipou3BoCTBO MHTEpepona. MurepdepoH — 31o rop-
MOH, 00pa3yeMblii OpraHM3MOM B OTBET Ha MPUCYTCTBUE BUpyca. OH OCTaHaBIMBAaET BUPYC, ITPEeKpa-
11ast 0Opa30BaHME HOBBIX BUPYCOB TIOPAKEHHBIMY KJIETKAMH, yOMBas MX U UX OJIM3KUX COCe/IeH.

He npotuB Bcex BUpycoB padoTaeT Takoi IMMYHHBIH OTBeT. Bupycy nmmyHozneduiura yesno-
BeKa yzaetcsi u30exkaTb IMMYHHOTO OTBETa, MOCTOSTHHO MEHSIsI ITOC/IEI0BAaTeIbHOCTh AMUHOKHUCIIOT
MOBEPXHOCTHBIX O€JIKOB BUpHOHA. Takue yCcTONYMBbIE BUPYCH YXOIAT OT UMMYHHOM cucTeMsl. [Ipy-
r'ié BUPYChl, HA3bIBAEMbIE HEPOTPOITHBIMU BUPYCAMHU, PACHIPOCTPAHSIOTCS CPEAU HEPBHBIX KJIETOK,
TO €CTh TaM, IJile UMMYHHAs CUCTEMa He B COCTOSTHIU I00PAThCs 10 HUX.

Tak Kak BUpYChl MCHOJIB3YIOT JJIs1 Pa3MHOKEHUS KJIETKU OpraHu3Ma XO3sIMHA, TO MX CJI0KHO
YHUUTOXUTh O€3 NMpUMEHEHHs TpernaparoB, TOKCUYHBIX I CaMUX KJIETOK-xo3seB. HamOonee
3(p(PEeKTUBHBIMU MepaMU ITPOTUB BUPYCHBIX MH(PEKIMIA SBJISIOTCS BaKIIMHALIMY, CO3JAI0IIME UMMY-
HUTET K MH(EKLIMH, ¥ TPOTUBOBUPYCHBIE MPenaparhl, TOPMO3SIIKE BOCIPOU3BOACTBO BUPYCOB.

Bakuunb! 17151 peioTBpallieHrs] BUPYCHBIX MH(PEKIMIA TPUMEHSITUCH €lIe 3010 /10 OTKPbI-
THSI caMuX BUPYCOB. C MOMOIIBI0 BAaKIIMH MOKXHO TpefoTBpaTuTh Oosee 30 BUPYCHBIX WH(EKIHI
y 4eJioBeKa, a ere OoJblle BaKIIMH UCIOIB3YeTCs ISl MPeJOTBPAILCHUsI BUPYCHBIX 3a00JIeBaHUI
JKUBOTHBIX. BaKkIMHBI MOTYT BKJTIOUaTh OCJIAa0JEHHBIE U YOUTBIE BUPYCHI, & TaKKe BUPYCHBIE OCJIKH
(anTurensl). ’KuBble BaKIIMHBI COAepKaT ociabiaeHHble (hOPMbI BUPYCOB, KOTOpbIE HE BBI3BIBAIOT
Oo0Je3HU, HO, TEM HE MEHee, BbI3bIBAIOT UMMYHHBIA OTBET. Takue BUPYCHl Ha3bIBAIOTCS aTTEHYHPO-
BaHHBIMU. JKMBbIE BaKIIMHBI MOTYT OBITh OTIACHBI A1 JIIOJEH CO C1aObIM UMMYHUTETOM (TO €CTh UMe-
IOIIMX UMMYHOIE(DUIIUT), TaK KaK Aaxe Ocaa0IeHHbId BUPYC Y HUX MOXET BbI3BaTh 3a00JIeBaHME.

JL71s1 TpOM3BOAICTBA CYObEIMHUYHBIX BAaKIMH UCTIONB3YIOTCS TOJBKO OEIKHM 000JI0YEeK BUPYCOB.
TakoBa, HarpuMep, BakIIMHA MTPOTUB BUpyca renaruta B. CyObeArHIYHbIE BAKIIMHBI O€3BPEIHBI 151
moaer ¢ UMMYHOIE(PHUIIMTOM, TaK KaK OHM HE MOTYT BbI3BaTh 3a00JIeBaHHE.

[TpoTuBOBMpPYCHBIE MPenapaThl YaCTo MPEACTABISIOT COOOH aHAJIOTM HyKJ1eo3ua0B. OHU BCTpa-
MBAIOTCS] B TEHOM BUpYCa B XOJ€ PEIUIMKALMU (TO €CTh €r0 BOCIIPOM3BE/ICHUS BKIIETKE), U Ha TOM
KM3HEHHBII LIUKJI BUpYyca OCTAHABJIMBAETCS, IMOCKOJIBKY HOBOcMHTe3MpoBaHHas [JHK HeakTuBHa.
Tak neCTBYIOT alMKJIOBUP, IPUMEHSIOIIMICS MPOTUB MH(EKLIMI, BBI3BAaHHBIX ITPOCTBHIM BUPYCOM
repreca, 1 jamuByauH (mpotuBs BUY u Bupyca renatura B). [Ipyrue npoTMBOBUpPYCHBIE ITpENapaThl
BO3/ICWCTBYIOT Ha JIpyrue CTaJuM )KU3HEHHOIO LIMKJIa BUPYCOB.
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bakrepun

XOTb OHU U SIBJISIIOTCS OJHUMH U3 IPEBHEUIINX CO3/IaHUM, HO M3BECTHO O HUX CTAJIO COBCEM
HEJJaBHO, a MEePBBIM OaKTepry yBHUEN TojuiaHael] AHTOHH BaH JleBeHTyk B 1676 romy ¢ moMoIpio
MHUKPOCKOIA C OIHOM JINH30M, KOTOPBIH OH n300pes. OH omnucan CBOM HAOMIOAEHHS B CEpUU TIHCEM
JIoHTOHCKOMY KOPOJIEBCKOMY 001TIecTBY. Pazmepsl OakTepuii ObLIH IMOYTH Ha TIpejiesie pa3pelaiiei
CIIOCOOHOCTH MPOCTHIX JIMH3 JIeBeHTyKa, U ellle CTO JIeT MOCIe Hero HUKTO He 3aHMMAJICS UX U3yde-
HUeM. JIeBeHTyK Takke Omucasl MPOCTEUIINX, KOTOPBIX Ha3BaJl «aHUMAJIKYIIN».

Cam TepmuH «OakTepun» npeioxun Xpuctiad ['otdpun Dpendepr B 1828 romy.

B 1859 rony Jlym [Tactep mokasaii, 4to B OCHOBE OpOKEHUS JIeKHUT POCT MUKPOOPraHu3MoB. OH
u ero coppeMeHHUK PodepT Kox cranu nepBbiMu nponaraHaIucTaMyu MUKPOOHOU TeOpru O0Je3HEH.

PoGept Kox padoTain ¢ Bo30yauTensiMu Xoiepbl, CHOMPCKOM s13BbI U TyOepKysie3a. OH BBISICHU
BO30yaMTENsT TyOepKyse3a, 3a urto B 1905 romy emy Obuta mpucyxaeHa HobOeneBckasi mpemus 1o
¢usnonornu u meauimHe. Tak Ha3biBaeMble oCTynaThl Koxa, KOTopble OH BBEJ Kak KpUTEpHU IS
YCTaHOBJICHUSI CBSI3M MEX/1y MUKPOOOM 1 OO0JI€3HBIO, UCTIONB3YIOTCS U TIO CEH IeHb.

OcHogatenem Oaktepronoruu cuuraercss Pepaunany KoH, 3aHMMaBIIUiCsS N3yYeHreM OaKTe-
puii ¢ 1870 roma. OH cTan aBTOpOM KJIacchpUKaIu OaKTepui.

Xota B XIX Beke crano U3BECTHO, UTO MHOTHE OOJIE3HU BBI3BIBAIOTCS OakTepusiMu, 3 dek-
THBHBIX aHTHOAKTEPUAJIbHBIX MpenaparoB He cymectBoBaio. B 1910 roay IMayns Dpnux momyqni
MIepPBbI AaHTHOMOTHUK, MPEBPATHB KPACUTENN I CTIENU(PUIECKOro OKpalluBaHusl OleTHON Tpero-
HeMbl (Bo30ymuTens cuduinca) B COeIMHEHNs], KOTopble youBamu Oakteprio. B 1908 romy oH Obu1
ynoctoeH HobeeBckoii mpeMun 3a CBOM padOoThl B 00JIACTH UMMYHOJIOTHH.

Korga GakTepuu TOJIBKO OTKPBUIM, X OTHECIH K PACTEHUSIM M Ha3BaJIM «IIM30MHLETHI» (OT
IPEYECKUX CJIOB «JEIUTb» U «rpud»). B 1866 rogy DpHcer ['ekkenb Bblaeamn OakTepuil B THUI
apoOsiHKM (Monera), KOTOpPBIM paccMaTpyBall B COCTaBe LapCTBa MPOTHCTH (mpocteiime). Tep-
MUH «ITPOKAPUOTHI» /7151 0003HAUYEHUS] OPraHU3MOB, HE MMEIOIIMX KJIETOUHOTO si/ipa, ObLT Ipeisio-
xeH Duyaprnom larronom B 1925 rogy Hapsiiy ¢ TEpMHHOM «3yKapuoTbl». B 1938 rogy XepOepr
Koyrnenn Boiaenun IpoOsHOK U3 IIApCTBa MPOTUCTOB, KOTOPOE MEPEUMEHOBAI B TPOTOKTUCTHI.

B 1969 rony Pobept Yurtekep npemioxul qejieHre )KUBOro MUpa Ha MATh HAPCTB: APOOSHKH,
MIPOTHUCTHI, PaCTeHUs1, I'pUOBI U KUBOTHBIE. A B 1977 romy Kapn Bese pazaenmi npokaproT (KOTOPBIX
MO-TIpeKHEMY HEepeIKO Ha3bIBAIM IPOOSHKAMK) Ha OAKTepUil 1 apXeu.

Bakrtepru, mapasuTUpyoOIIie Ha APYTUX OpraHM3Max, Ha3blBaloT naroreHaMu. OHM BBI3BIBAIOT
Takue WH(EKINU, KaK CTOIOHSK, OprolHoM Tvd), mudTepus, cuduimc, Xonepa, mpokasa u TyoepKy-
J1es.

Opranmsm yenoBeka copepxuT 6omee 1000 pa3nmuuHbx OakTepuid, U uib 1 % 13 3Toro uyncia
MIPUXOAUTCS Ha TIATOTEHHYI0 MUK POIIopy.

UroObl OakTepuy BHI3BIBATIM 3a00JIeBaHUE, OHU JIOJDKHBI OONaaTh OINMpE/IEIeHHBIMHU CBOW-
CTBAMH:

— MATOreHHOCTHIO, TO €CTh CIIOCOOHOCTHIO BHEAPSATHCS B JKMBOM OPraHW3M, pa3MHOKAThCS U
MIPOBOIMPOBATH PAa3BUTHE OONE3HM;

— BUPYJIEHTHOCTBIO — CIIOCOOHOCTBIO 3apaskaTh;

— TOKCUYHOCTBIO — CIOCOOHOCTBIO BBIPA0ATHIBATh OUOJIOTMIECKUN SIT;

— KOHTaruo3HOCTBIO — CITIOCOOHOCTHIO TIepeaBaThCsl OT OOIBHOTO K 37J0POBOMY OPraHU3MY.

Takske BaXkHa CTeTeHb YCTOMYMBOCTH OAKTEPUI K BO3JIEUCTBUIO BHEITHUX (DAKTOPOB (BBICOKHX
Y HU3KUX TEMIIEepaTyp, COMHEUHOro M3Jy4YeHHsI U YPOBHs BIAKHOCTH). BakTepuIMaHBIMU, TO €CTh
yOMBAIOIIUMU OaKTepHiA CBOMCTBAMU 00JIaJal0T Pa3InYHbIe XUMUYECKUe JIe3NH(UITUPYIOIINE Cpe/l-
CTBa (XJIOpaMuH, (DOPMAJIMH U T. 11.).

[No Tumy BBIIEASEMBIX TOKCHHOB OAKTEPHU MOTYT OBITh:
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— BBIIEJISIOIINE SK30TOKCUHBI, TO €CTh SIJIOBUTHIE TIPOAYKTHI )KU3HEAEATEILBHOCTH OAKTEPHIA;

— UCTOYHUKHU SHIOTOKCHHOB, KOIJIa SIJOBHUTHIE BEIIECTBA 0OPA3yOTCs MPHU pa3pylIeHUH ITHUX
OaKTepHil.

HawnOonee n3BecTHbIe OaKTEpUH, BBIICISIONINE SK30TOKCUHBI: BO3OYIUTEN CTOOHSIKA, O0TY-
m3Ma v qUTepUr, a TPOLYIIUPYIOIINE SHIOTOKCHHBL: BO30YAUTEN OpIoIHOroO Trda, Tu3eHTepun
1 XOJIEPBI.

20



A. B. Bonpos. «Hcropus smuaevuii. Ot u€proit aymsl 1o COVID-19»

Pukkercumn

OnHu oTHOCATCA K OaKTepHsiM, HO JKMBYT BHYTPH KJIETKU-X035MHA, Kak BUpYychl. Ha3zBamm 31y
rpynny no umenu Xosapaa Teinopa Pukkerca (1871-1910). B 1909 rony oH nepBbM orucai Bo3-
Oynutens nsaTHUCTON Juxopanku Ckamuctsix rop. B 1910 rogy Pukkerc moru6 ot chimHoro tuda,
KOTOpbIY M3y4ast B Mekcrke. B uectb 3aciyr yueHoro Bo3OyauTe M STuX UH(EKIMiA ObUIM Ha3BaHbI
«PUKKETCUAMMI .

B 0OBIUHBIX YCTIOBHSAX KJIETKH PUKKETCHIA UMEIOT (hOpMY KOPOTKHX TMaJIOUeK pa3mMepoM B Cpel-
Hem 0,2-0,6 — 0,4-2,0 MKM, YTO CpaBHUMO C pa3Mepamul HauOoJee KPYyIHbIX BUPYcoB (okoio 0,3
MKM). MIX (popma 1 pazmMepbl MOI'yT HECKOJIBKO MEHATBCS B 3aBUCUMOCTH OT (ha3bl pocTa.

VY pHUKKeTcu#l ecTh JBe CTa/MU: BereTaThBHasl M MOKosIascs. B BereraTuBHOM cTaguy 3TO
MaJIOYKOBUJHbIE TTOJBMKHBIE KJIETKU. B nokosieiics ¢ase 31o cpepuueckre HemogBUKHBIE KJIETKH,
HaXOJSIIIMeCs B KJIETKaX WIEHUCTOHOTUX U TEIUIOKPOBHBIX KUBOTHBIX.

Kak u BHUpyCHl, pUKKETCUM PAacTyT M Pa3MHOXKAIOTCSl B KJIETKaX MOIXOASAIIEr0 Xo3suHa. Y
YeJIOBeKa PUKKETCUH BBI3BIBAIOT OCTPbIE JIMXOPAJOYHbIE 3a00JIeBaHUS — PUKKeTCHo3bl. Hanboib-
111ee cepbe3Hble: BO30OYIUTETH SMUIEMUYECKOTO CHIITHOTO TH(A, KJIEIIEBOr0 PUKKETCHO3a, IISITHUCTOM
mxopaaku CKaJauCThIX rop.

TU PUKKETCUH, 32 PEIKUM UCKJIIOUEHUEM, TIePEIAloTCs ITPU YKYCe 3apakeHHbIX BIIEH, KJelen
u 6710x. MHOTIA 3apaskeHre MPOUCXOAUT Yepe3 MPOMEKYTOUHBIX X0351€B, TAKUX KaK KPBICHI, MBIIIH
i cobaku. [IpiuemM oHM BBHIpakK€HHO HE OOJICIOT, IOTOMY CUMTAETCs, YTO UH(EKLHUS MTPOTEKAET y
HUX B JIATEHTHOU (CKpBITOI) popMme. B ciydae cpimHOro Tr(ha 4eaoBeK caM MHOI/AA CIIYKUT pe3ep-
ByapoM MH(EKIIUH; OHA MOXET OCTaBaThCs JIATEHTHOM, HO B COOTBETCTBYIOIIUX «OJIarornpusiTHBIX»
YCJIOBUSIX TIPOSIBIISIETCS M, PACIIPOCTPAHSISICh, IPUOOPETAET XapaKTep SMUIEMUH.

EnuHcTBEHHOE M3BECTHOE 3200JIeBaHNE MJIEKOITUTAIOIINX, CBSI3aHHOE C PUKKETCHSAMHU, — KJle-
1eBast IMXOpaKa OBell, KO3 U KPYITHOI'O poraTtoro cKoTa — BCTpedaeTcs TONbKO B Adpuke.
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CnupoxeTnbl

B sTOM Ki1acce 00beAMHSIOTCS TPU OCHOBHBIX POa TPaMOTPUIIATEIbHBIX MUKPOOPraHI3MOB,
UMEIOLMX CrupajieBuaHyio (opmy Tena. Bee crimpoxeTsl — Oe3bsiiepHble OJHOKJIETOYHBIE Opra-
HU3MBI, KOTOPbIE Pa3MHOKAIOTCSI TTOTIEPEYHBIM JeIeHHEM U BhIPAOATHIBAIOT SHIOTOKCHUHBI.

Tpu poma — 310 OOppesuH, JIENTOCIUMpPbl U TpernoHeMbl. Kaxaplii pon BKiIoyaeT B ceds
HECKOJIBKO BUJIOB.

Hekotoprle U3 HUX SABJISIIOTCS BO30OYAUTENSIMHA OOJIE3Hel YesloBeKa U KUBOTHBIX. OHU BBI3bI-
BaIOT JIEMITOCITUPO3, JIMXOPAJIKY YKyca Kpbic, Oone3Hs Jlaiima (6oppenros), cuduirc, BO3BpaTHBIN
TU U Ipyrue.

CrnipoxeTsl OOUTAIOT B TIOYBE, BOJE, MOTYT MH(UIIMPOBATh YeJIOBEeKa U KMBOTHBIX. IlepeHoc-
YMKAMH HEKOTOPBIX BUJIOB SIBJISIIOTCS] HACEKOMBIE.

Bo3sBparHblii TH(] OTIMYaeTCs OT ApyruX BUAOB TH(aA TeM, YTO BO3OYIUTEb MONaJaeT B JIUM-
(aTrueckylo cucteMy 4eoBeKa U pa3MHOXAeTcs, TIOC/e Yero MpoHUKaeT B KpoBb. B KpoBu Goppe-
JIMM YaCTHYHO MOTHOAIOT U BHICBOOOKAAIOT s/ (SHAOTOKCHH). DTOT TOKCHH B KPOBH MPOBOLAPYET
MEHHMHIUT, TeMOpparuueckuil UH(MapKT B nedyeHu u cesneseHke. Yepes 7-10 gueint nocie nHpUUM-
POBaHMsI OPTraHU3M YeJIOBEKa BHIPAOATHIBAET aHTHTENA K OOppenusaM, U Te B OOJBIIMHCTBE CBOEM
ruOHyT. Hactynaer nepuon yaydrenus cocrosiausi. Ho ocraBimecst 6oppenyu AaioT HOBOE MOTOM-
CTBO, U IIPOMCXO/IUT IMOBTOPHOE 3apakeHre KPoBU. Takoe MpOTUBOCTOSIHUE OpraHu3Ma U MH(EKIUN
MOJKET JUIUTHCSI HECKOJIBKO Helellb (10 10 BO3BpaTHBIX 3apakeHui).
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I'puobI

[NatorenHsle TpUOKM SABJISAIOTCA BO3OYAUTEISIMH MUKO30B PA3HBIX THIIOB, OT MIOBEPXHOCTHBIX
1o 6onee rmyookux. OHM OOUTAIOT Ha KOXKE KaK YeJIOBeKa, TaK U KMBOTHBIX. [Ipy 5TOM OHM HE MOTYT
CaMOCTOSITEJILHO TTPOU3BOIUTH HEOOXOMMBIE UM TUTATEIIbHBIE BEIIECTBA, TTOTOMY MUTAIOTCS KJIET-
KaMH KOJKM OpraHM3Ma-X03sMHa (Takue IpUOKY HA3bIBAIOT AEPMATO(UTAMM).

Bce rprOku pa3ensior Ha TpU KpyITHbIE TPYIIIBL:

— akTrHOMMILIETHL. CaMblii OOIIMPHBINA OTPSI], BKIIOYAIOIIHIA B ce0s1 APOKIKEBBIEC U TUICCHEBbIE
IpUOKY U Ompe/iesieHHbIe BUIBI AepMaTo(puTOB. [IpakTHYeCcKH Bce OHM SIBJISIIOTCS COCTABHOM YacThIO
MUKPODIIOPHI JKeTyI0UHO-KUILIEYHOTO TPAKTa )KUBOTHBIX, MHOTO MX U B TIOYBE;

— 3uromuiieTsl. B 10T OTpsiA Bxogut 6omee 600 pasHOBUAHOCTEN MAaTOreHHBIX rprHOoB. OHU
Mapa3sUTUPYIOT HE TOJIBKO Ha TeJle YeJIOBEKa, MX HEPEIKO MOKHO BCTPETUTD Y )KUBOTHBIX, HACEKOMBIX
Y Ha PaCTeHUSIX;

— JIeUTepOMHUIIETHI, TAK)KE Ha3bIBaEMbIe He3aBepIIeHHBIMU IprdamMu. OHU HE UMEIOT BO3MOX-
HOCTH Pa3MHOKAThCsI TIOJIOBBIM ITyTeM. U clofa e OTHOCST HECOPTUPOBAHHBIE I'PHOBI, CIOCOO pa3-
MHOXEHHSI KOTOPBIX He ObLJT YCTAaHOBJIEH B XOJI€ UCCIIEI0BAHM.

[NaTorenHsle rpuOKY BBI3BIBAIOT Pa3IMUYHbIE 3200I€BaHNUS:

— KEPaTOMHUKO3bl, K KOTOPbIM OTHOCATCS Bce BU/IbL JiMIast. OHU OPakKaloT BEPXHUE CIIOU KOXKHU
1 BOJIOCHI;

— SMUAEPMOMMKO3bI 3aTParuBaioT Oosiee NIyOOKHE CJION SMUAEPMUCA, HOITH U BOJIOCHL. DTO
HanboJiee pacpoCTpaHeHHbIE BUIbI MUKO30B. K HM OTHOCSITCSI MUK POCTIOpHS, TPUXO(UTHS, M-
nepmodutsi, pyopoMHUKO3;

— TIOOKOXHBIE TTOpaskeHHs (CyOKyTaHHble MUKO3bI). OHM 3aTparuBaioT He TOJIBKO MUIEPMHULC,
HO TaKke MOJKOKHYIO KJIETYaTKy U JIa)ke KOCTH;

— ONIMOPTYHUCTHYECKHE 3a0oneBanus. K HUM oTHOCsATCS Te 0OJIe3HH, KOTOpbIE MPOBOILUPY-
I0TCS1 YCJIOBHO-TIATOT€HHON MUKPO(IIOpOil OpraHu3Ma Ipyu NOHMKeHUU uMyHuTeTa. Camble pacipo-
CTpPaHEHHbIEC U3 HUX: KaHIU/I03, aCllepruiie3, MyKopos;

— DIyOOKWE MHUKO3bI 3aTParuBaloT MpaKkTHUUYECKHe JII0ObIe OPraHbl U TKAHU. DTO MOTYT ObITh
ITHEBMOMUKO3bI, TOPAXKAIOIINE OPraHbl IbIXaHU s, TUCTOIIIa3MO3, OJIACTOIIIA3MO3bI, KOKIIAAUOUIHBIH
MUKO3.

OpnHako B ucTopuM HauOosee M3BECTeH IPUOOK, 3apaKaoUIMN POXKb, — CIIOPBIHbS, KOTOPBIH
BBI3BIBAJI XapakTepHoe 3aboseBaHne B CpeHre BeKa 1 BILIOTh JI0 HAIMX JHEH.
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IIpocreimmue

OHU UMEIOT pazMep OKOJIO 5—45 MUKPOMETPOB U BUIHBI B MUK POCKOIT. HeKoTOpbie OMMHOYHbIE
Y KOJIOHUAJIbHbIE BU/IbI (KPYTIHBIE MH(Y30pHH, PAAUOJISIPUU U AP.) MOTYT TaKKe JOCTUTaTh HECKOJIb-
KHX MIJUIMMETPOB, M UIX MOXKHO BHJIETh JIaXke HEBOOPYKEHHBIM I71a30M. Harnbornee mMenkue mpocTei-
11e (TOKCOIUIa3MBbl M TMPOIUIa3MU/Ibl) UMEIOT pa3Mepbl 1—2 MKM.

[pocreiimme o6uTaloT B BoAE U B 1ouBe. HEKOTOpBIE MX HUX MUTAIOTCS OTHOKJIETOUHBIMH HITH
HUTYATHIMUA BOJOPOCIISIMHU, MUKPOCKOITMYECKUMU IpUOaMu, APYTUMH BUJAMHU TIPOCTEUINNX, a ApY-
rue — OaKTepUsIMU M OCTAHKAMMU KUBBIX CYIIECTB.

Panee npocreiimyx yacto paccMarpuBaiM Kak MOALAPCTBO LIAPCTBA KUBOTHBIX. IloaTomy
reTepoTpoHBIMY MPOCTEUIIMMYI 3aHUMAACh OTJEIbHASL HayKa — MPOTO300JI0TUsl, KOTOpask CUMTa-
JIach pasesioM 300JI0TMU (HayKH O KMBOTHBIX). Ceiyac MpOCTEHIMX OOBIYHO OTHOCAT K LIAPCTBY
MPOTUCTOB BMECTE C BOIOPOCIISIMHU U PSIOM IPUOOTIOAOOHBIX TPYII MM OTHOCST B OT/ENIBHOE Tap-
CTBO.

[Mpocreiimmx 0ObIYHO KIACCU(UITMPOBAIIH IO CIIOCOOAM TepeIBIKEHU S, XOTsI IaHHAS XapaK-
TEPUCTHKA HE OTPa’KaeT peajbHOIo pOACTBA.

ZKryTHKOBBIE — IPOCTEUIINE, IEPEABUTAIOIIMECS C IIOMOIIBIO OIHOIO UJIM HECKOJIBKUX KI'YTH-
KOB. HekoTopble 13 HUX CIIOCOOHBI BHIITYCKATh JIOKKHOHOKKH (Camble M3BECTHbIE 3 HUX — JISIMOJIUH,
TPUXOMOHA/IBI).

Kopuenoxku (pru3onofisl). FIX Te10 COCTOHUT U3 MPOTOILIa3Mbl, 00pa3yiolieil BpeMeHHbIEe BHIPO-
CTBI pa3IM4YHON (POPMBI (JIOKHBIE HOKKH), CITyKaIllKe Il 3aXBaTa MUILEBbIX YaCTULL U JI1s1 IEPEABU-
keHus. MHOTMEe KOPHEHOKKM MMEIOT PaKOBHHY WM cKeseT. K HuM oTHOcATCS ameObl, B TO Yucie
Iv3eHTepuitHasg ameOa, 1 hopaMUHUMEPHI.

CrniopoBukH (anMKoMIUIEKCH). Bee npescraBuTenn 3Toro tTuna sBJIAI0TCA Napa3suTaMu M03BO-
HOYHBIX U OECIO3BOHOUYHBIX KMBOTHBIX. YacThb WX JKM3HEHHOTO IMKJA MPOXOOUT BHYTPU KJIETOK
x03sieB. K aToMy THIY OTHOCSITCS BO30OYAUTENHM psijia OONe3Hel YeoBeKa: Majlsipuu, TOKCOIIa3Mo3a,
KOKLIM/IMO03a, CAPKOIMCTO3A.

WNudyszopun. Ecte nmopBukHbIE U MPUKpPEIUIEHHbIE (DOPMBI, OAWHOYHbBIE U KOJIOHUAJIbHBIE.
dopma Tea nHPY30pHil MOKET OBITH pa3HOOOpa3HOU. JKUBYT B MOPSX 1 TPeCHBIX Bogoemax. CaMbiii
W3BECTHBIN MIPEJCTaBUTENb — MH(PY30pUsi-TydebKa.

ConHeyHMKH. XapaKTepHOU YepTOi CONHEUHUKOB SIBJISIETCS] HAJIMYME JIyUYEBU/IHBIX TICEBAONO-
Ui — akconoauii. biarogaps akcornoausam KieTka UMeeT O4epTaHMsl, HAlIOMUHAIOIIE COJTHEYHBIN
IOUCK C JIy4aMH, YTO M OTPaXX€HO B Ha3BaHUU. AKCOIOAMM CIIyXKaT COJHEYHMKaM [UIsl MIUTaHUs, a
yacTo ¥ Jyis nepeapuxkeHus. CoMHEUHUKU PacpOCTPAHEHbI KAK B MOPCKUX, TaK U B IIPECHOBOIHBIX
OHOTOIIaX, a TAK)KE B IIOYBE.

Panuonsipun. 910 OMTHOKJIETOUHbIE ITAHKTOHHBIE OPraHU3Mbl, OOMTAIOIINE TPEUMYIIIECTBEHHO
B TEIUIBIX OKEAaHWYECKUX BOJaxX. Y )KMBOU PaIMOJIsIpUY CKEJIET HAXOAUTCS BHYTPU KJeTKu. Jlyuu ciy-
Kat 1S yKperuleHus ncesaononuil. CKenaeTsl paJuolisipyil UCHOJIb30BAIMCh KaK KOP3UHKHU B KHUTE
«HeoOsikHOBeHHBIE TpHKMIoueHus1 Kaprka u Bam».
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DJAN:KHEBOCTOUYHBINA PECTUPATOPHbIN CHHPOM

IMo anrnmmiicku Middle East respiratory syndrome (MERS) — BocmanmutensHoe 3aboseBa-
HUE OpPraHOB JbIXaHWSsl, BbI3bIBAEMOE BHUPYCOM M3 MojceMencTBa KopoHaBupycoB. B 2013 romy
OH TONy4YW1 O(UIMATbHOE Ha3BaHUE «KOPOHABUPYC OJNMKHEBOCTOYHOTO PECIUPATOPHOTO CHH-
npoma» (Middle East respiratory syndrome-related coronavirus, MERS-CoV).

MERS oTHOCHTCS K CEMENCTBY KOPOHABUPYCOB, B UHCIIO KOTOPBIX BXOAUT MHOKECTBO JIPYTUX
BUPYCOB — KaK BBI3BIBAIOIIMX OOBIYHYIO ITPOCTY/Y, TAK M TSKEJIBIA OCTPBIN PECMPaTOPHbIA CHHIPOM
SARS.

o HEKOTOPBIM JaHHBIM, HOCUTEJISIMU BUPYCa B CAMOM HavaJsie BHICTYNAIN BepOITIOfIbl (IOTOMY
nHorna MERS 1 Ha3blBalOT «BepOTIOKBIM TPHITIIOM» ), TIO MHEHHIO IPYTUX SKCIIEPTOB, BUPYC CTall
nepesiaBaThecsl OT JIETYYMX Mbllleld. B nmocnenHee Bpems akcniepTsl BcemupHO#R opranusanuu 3apa-
BooxpaHeHus1 (BO3) CKIOHSIOTCS K BEPCUH O «BepOTIOKbEM» MTPOUCXOKAECHUN BUPYCa.

[Mepeeiii cryuait 3a6oneBannst MERS denoBexom Obi1 3apukcuponan jietom 2012 ropa B Cay-
JOBCKON ApaBuu. DTO U CTAJIO CTAPTOM PaCHpOCTpaHeHUs] MH(EKIUK CPeIv JTIONIEH.

Ceituac cunraercs, uto MERS umeeT orpannieHHyio criocoOHOCTh K niepeaye. To ecTb OH He
TaK-TO JIETKO TepenaeTcsi, vHaue 3a00JeBIIMX B MUpe ObLIo Obl Kyga Oospiie. [Toka HeT JaHHBIX O
TOM, UTO OH NE€PEeJAETCs] BO3LYIIIHO-KaleJIbHbIM ITyTeM. [171s mepesauu HykeH TECHBI U JOCTAaTOYHO
MIPOJOJIKUTENBbHBIN KOHTAKT C 3apaKEHHbIM, HAIIPUMED Yepe3 PyKOIokKaTHe, €CIIN YEJIOBEK YMXHET U
T. 11. [TogaBsiomee OONBITMHCTBO 3apaKeHHBIX MOSIBUJIOCH B OOJIBHUIIAX, TJIE C 3apaXeHHBIMU [JTH-
TEJIbHOE BPEMsl HaXOAWJIMCh MX JAPY3bsl, 3HAKOMBIE, POJCTBEHHUKH, BpauH, a TakKe IMOCTOPOHHME
monu. B moOom cityuae, Kak yBepeHbl MEIUKH ceilvac, 1J1s epeiaur HyKeH TECHBIN U MPSIMOU KOH-
TakT ¢ 60mbHBIM. CaM BUpYC 32 MpeAeiaMHi OpraHu3Ma He MOKET CYIEeCTBOBAThb JOJITO U MOTHOaeT
B T€YEHHE MAKCUMYM HECKOJBbKHMX THed. OH Takke JIeTKO YHUYTOXAeTCs] OOBIYHBIMU CPE/ICTBAMHU
Ne3uH(EKInn.

MenuK# CYATAIOT, UTO IT1aBHASI TPYIIA PUCKA — TO IOKUJIbIE JIOAH C OCTa0IeHHON MIMMYHHOM
CHUCTEMO, C Cephe3HBIMU MPOOIEMaMH CO 310pOBbeM (IMadeT, pak u mpouee). EcTh Takxke 1aHHbBIE,
YTO OCOOEHHO YSI3BUMBI T€, Y KOTO Cephe3Hble 3a00IeBaHNsI OPraHOB JAbIXaHMSI.

MHKyOaIMOHHBIN MepUojT COCTaBsAeT OT 7 A0 14 mHel, modemMy M BaKHbI Mephl KapaHTHHA.
YestoBeK MOXET HMUETO HEe UyBCTBOBATh, HO HOCUTh BUPYC B cele.

Kaxapiil ros mpoioKaoT perucTpupoBaThes ciiyvau 3a0oneBanust, BoizBanHbie MERS-CoV.

Teuenue 6one3nu xapaktepHo 1 OPBU: nuxopaaka, Kamiesb, OIbIIIKa, TI0 Mepe pa3BUTHS
3a0o0JieBaHue MePeXOnuT B (hOpMY TSKEIOW BUPYCHOW THEBMOHHUH, B HEKOTOPBIX CITyYasiX COMPOBOXK-
JAeTcsl MOYEYHOW HEJJOCTAaTOUHOCTBIO.

[Tpu 3a6oneBanun MERS 00buHO BHISIBIISIETCSI OJIGHOCTD, TIOBBIINIEHHAS BJIAXKHOCTh KOXHU,
OZIbILIIKA, TTOBBIILIEHHBIN MYJIbC, TEMIIEPATYPA.

Cnenuduyeckoro jedeHus: He pazpadorano. [IpoTu Bo BUpYyCHBbIE MpenapaThl He peKOMEHIO0-
BaHbl. JleueHne NMpakTUYECKU MOJHOCTHIO SIBJISIETCS MOJIEPAKUBAIOIINM, [TOKA OPraHU3M IMbITAeTCS
oOOPOTh BUPYC.

B Hacrosiiee BpeMst HECKOJIBKMMU I'PYIIaMy BeyTcst paOOTHI IO MOTYYESHHUIO BAKIIMHBI, B TOM
yucie B Poccun.
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BUY-undexnms

3T0 MeJICHHO IIporpeccupyioiiee NHPEKIIMOHHOe 3a00JIeBaHNE, BHI3bIBAEMOE BUPYCOM UMMY-
HonedunuTa yenoBeka (BUY).

Pazmuoxasch, BUpyc nopaxaeT KJIeTKM UMMYHHOU CUCTeMbI — Tak HazbiBaeMble CD4+ T-num-
(bouuTel, B pe3ysbTare 4ero KOJIM4eCcTBO UX NOCTENIEHHO YMEHbIIAETCS.

BUY — 310 equHCTBEHHBIN BUPYC, KOTOPBIN MOpaXaeT He MPOCTO KJIETKH OpraHu3ma, a cod-
CTBEHHO Te KJIETKM UMMYHHOW CUCTEMBI, KOTOPBIE JJOJIKHBI, TIO Ujiee, O0poThes C BUpycamu. B urore
BO3HMKAET OPOUHBINA KpyT. I1pn monbITke U30aBUTHCS OT «Bpara» CaMOCTOSITEIbHO OPraHu3M aKTH-
BUPYET CUCTEMY YHUUTOXEHUSI BUPYCOB, B TOM UMCJIE U MH(PULIMPOBAHHbBIE KJIETKU, TEM CAMBIM aKTH-
BU3UPYS BOCIPOU3BEIEHNUE BUpYCA.

Nwmenno nostomy npotuB BUY nMMyHHast crucTeMa He MOXeT ¢padoTaTh Tak, Kak TO ObLIO
ObI C JTIOOBIM PYTM BHPYCOM.

Bupyc npezcraBiisieT camyio OOJBIIYIO ONMACHOCTD JIJIsl OPraHU3Ma YeIoBeKa.

[lepenaetcs yepe3 KOHTAKT C KMIKOCTSAMU 3apake€HHOTO yesnoBeka. be3 jieuenus ectsb maHc
npoxuTh 9-11 ner.

Cnenyer ormetuth, uto BUY — BUpyc HeCTOMKUI, OH TIOruOaeT BHE CPebl YeIOBEUYECKOrO
OpraHu3Ma NPy BBICHIXaHUH COAEPIKAIIMX €ro KUIKOCTEH M MPAKTUYECKH MOMEHTAIBHO TOrudaeTt
rpu Temrieparype Bbiie 56 °C.

BUY — e camblii «3apa3Hblii» BUpyc. Hanpumep, manc nonyunts BUY npu HezamunieHHOM
rerepocekcyabHoM KoHTakTe coctapiser 1 k 900. Ilpome roBops: BUY-no3uTuBHBIX Jogei He
HYXHO OOSATBCS U lyMaTh, YTO BUPYC Nepenaercs no Bo3ayxy. Ho 3abeBath 0 npodunaktiuke BUY-
MH(EKINY TaKKE HE CTOUT.

BUY conepxutcsi BO BceX OMONIOTMUYECKHUX JKHIKOCTSAX YEJIOBEYECKOro opranmsma. OgHako
JOCTAaTOYHOE /1711 MHPUIMPOoBaHUs KoaruecTBo BUY MoxkeT cofep:kaTbCs TOJIKO B KPOBH, CIIEpMeE,
MPEIRSKYJIATE, BATMHAIBHOM CEKPETE U ITPYAHOM MOJIOKE.

CrioHa, OT ¥ MOYa He cofiepkaT JOCTaTOUHOIO 11 MH(PUIIMPOBAHUS KOJIMUECTBA BUpYCa.

BUY-undekus TeueT MeJJIeHHO ¥ TOYTH OECCUMITTOMHO. B TedeHne MHOTHX JIeT OHa MOXKET
HUKaK HE TPEBOXKUTb YEJIOBEKA.

CIMN]] — cuaapoM MPUOOPETEHHOTO UMMYHOIE(PHUIINTA — TSIKEJIOe COCTOSTHUE, KOTOPOE BBI3BI-
BaeTcs y 4yesloBeKa JJuTebHbIM TeueHuem BUY-undekimm.

Cunraercsl, YT0 C MOMEHTA NPOHUMKHOBEHHMsI BHpPYCa B OPraHM3M A0 JOCTMKEHUS CTaJuu
CIINa npoxonut B cpeaeM 10 siet (ot 5 g0 15 ner). Ho Tosibko B TOM cilydyae, €Cv MallMeHT,
TMIOJTy4MB BUPYC, HE HaYaJl JIEYEHHE.

AHTUPETPOBUPYCHASI TEpaAIUsl SABIAETCA E€IUHCTBEHHBIM CpeICTBOM s JjeyeHus BHY-
uH(peK1nu ¢ ToKkazaHHoU 3((HEeKTUBHOCTHIO. EC/ aHTHpeTpOBUpYCHAs Teparnus He HadaTa BOBPEMsI
u konuectBo CD4+ T-uMpolUTOB CHU3WIOCH HUX)E KpUTHdecKoro ypoBHs 200 KJI/MKJI, y 4yelio-
BeKa MosBJIsieTcs BeposaTHOCTh pa3zButus CIIUa.

Ho CIT1/Ja MmoxHO n30eXath!
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[TpouuTaiitTe 3Ty KHUTY LIEIMKOM, KYIHB IIOJHYIO JIeraabHYI0 Bepcuio Ha JIutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,

WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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