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[lpeancnosune
OyeHb CTpallHOE KUHO

CIU TIOUCKAaTh COOTBETCTBUE MeEXAy HayKaMH U IIO-

MyJSIPHBIMU JKaHPaMHU KUHO, TO UMMYHOJIOTUS — 3TO,

KOHEYHO, KMHO IOJIUIIeNCKoe: C IIOTOHAMU, B3PhIBAMH,

TepexBaTaMU 3JI0YMBIIIUIEHHUKOB U IIPOYUM BeCelbeM.
Jaxe pasBuUTHe UMMYHHOTO OTBETA U/IeT 10 TOJUTUBYICKUM CIle-
HapHBIM JIeKaJIaM: BCce HaYNHaeTCs C TOTO, YTO OUHOKUU IeTeK-
TUB yBS3bIBAeTCA 32 MOJ03PUTEIbHBIM He3HAaKOMIIeM, a 3aKaH-
YUBAETCSA TeM, UYTO COTHU ITOTUIIENCKUX OJIOKUPYIOT KBapTaI Ha
3eMJIe U C BO3/lyXa U CIlellHa3 Pa3sHOCUT JIOTOBO 3JI0ZieeB. 3aMme-
HUTe NaTPYyJIbHBIX Ha MaKpodaros, a CIlerfHa3 Ha T-KWLiepos,
1 00111ast cxeMa IMMYHHOTO OTBeTa TOTOBA. IMEeHHO 3TOT JKIIeH
U ZlelaeT UMMYHOJIOTHIO TAKOU yBJIeKaTeIbHOU HayKoU JIs Tex,
KTO €10 3aHUMAaeTCA.

K coxxanenuto, He MOTy CKa3aTh TOTO Ke O TeX, KTO ee U3-
y4aeT. BOJIBIIMHCTBO CTyZIeHTOB OGUOJIOTUYECKUX U MeJIUITH-
CKHMX BY30B BCTIOMUHAIOT KypC UMMYHOJIOTUH KaK KoIMap: 6ec-
KOHEYHBIEe CITUCKU KJIEeTOYHBIX MaPKePOB, TAOIHUITHI IIUTOKUHOB,
OCHOBHBIE ITyTU PeKOMOUHAIINU I'eHOB T-KJIETOYHOTO perer-
Topa... OTPOMHBIA 00BE€M OYeHb BAKHOM, HO KpaliHe ILIOXO
CTPYKTYpUPOBaHHOU MHpopManuu. [lonyaspHble KHUTH 10
UMMYHOJIOTUU YUTAIOTCA, KOHEeYHO, Jierdye, YeM YHUBepPCUTeT-
CKUe y9eOHUKU, HO U3 HUX CJIOKHO COCTaBUTH 00IIee Ipea-
CTaBJieHUe O 3aIUTHBIX CUJIaX HaIllero OpraHu3Ma. YBJIeKa-
TeJIbHbIe, HO Pa3pO3HeHHbIe PAaCcCKa3bl O HAyYHBIX MTOMCKaX
Pa3HBIX YIEHBIX IJIOXO CKJIAJBIBAIOTCA B IIEJIOCTHYIO KapTUHY



UMMYHOJIOTMYeCKON HayKU KaK TaKoBOU. Ha To ecTh 06'beKTHB-
Hble IPUYUHBL. FIMMyHOIOTMYeCcKre NCTOPUY, KaK MBI YBUIUM
JIAJIbIIe, CKIIOHHBI MHOXKUTBCS, TIETVIATH U IIPUYIYJINBO IIepece-
KaThCs, IOZOOHO CIOXKETHBIM JIMHUSAM B POMaHe POMaHOB, OITH-
canHoM Bopxecom B HoBesute «Caj paCXOASAIINXCS TPOIOKy. MIX
He TaK-TO IIPOCTO YJIOXKUTH B INHEWHYIO CTPYKTYPY TPaJUIIU-
OHHOU KHUTHU, BO3MOXXHO, TyT YMeCTHee ObLI ObI TUIIePTEKCT
UHTepHeT-IopTaia. Takre UMMYHOJIOTUYeCKHe ITOPTabl JJIg
CIIeIIMAJINICTOB U BIPSAMbB CyLIeCTBYIOT, 1 OHU OY€Hb ITOJIe3HBI,
€CJIN HY>KHO OBICTPO ITOJIyIUTh CIIPABKY IO KAKOMY-TO Y3KOCITe-
[IMaJIbHOMY BOIIPOCY, HO COBEPIIeHHO He TOJATCA /1A IIepBOTo
3HAKOMCTBA C IIPEMETOM.

YTOOBI HAITMCATh KHUTY, IOCTYITHYIO JIIOOOMY YeI0BEKY, 3Ha-
KOMOMY C 6uosiorreil B o0beMe Kypca CpeiHeH IITKOJIbI, ¥ OHO-
BPEMEHHO He CJIUIIKOM JJAJIeKO YKJIOHUTHCSA OT HAyIHOU TOYHO-
CTU, MHe ObUIa Hy)KHa ITyTeBOIHAA HUTh... 00pas... mpuem... Me-
Tadopa «IIOIULeICKoe KMHO» II0KAa3a/Iach UAeaTbHOU OTIIPaBHOM
TOYKOM. MBI GyZieM aHIU3UPOBATh UMMYHHYIO CHCTEMY B TEPMU-
Hax TPUUIepa, IeTeKTHUBa, O0eBUKa. [JIe-To CXOACTBO GyeT oI
HBIM, IJle-TO — OoJiee WIN MeHee IIPUTAHYTHIM 3a YU, HO f Ha-
JIeI0Ch, UTO TTOI0OHBIN 0OPa3HbIN DS/l COXPAHUT B BallleM CO3Ha-
HUU 00lIjee MpeJicTaBJIeHre 00 UMMYHUTETe aXKe I0CJIe TOTo,
KakK BBI 3a0y/ieTe Ha3BaHUA OCHOBHBIX THIIOB KJIETOK U KJIIOUe-
BBIX OMIOMOJIeKYI. JIFoOMble 60€BUKHU BCET/Ia 3aIIOMUHAIOTCS
JIydIiie HeJTIOOUMBIX YIeGHUKOB.

B aTOM MecTe BBeJleHUsI IO TPAIUITNH CJIeZI0BAJIO ObI HAYaTh
OOBACHATD YUTATENIO, YeM MMEeHHO Ba)KHA U MHTEepPeCHA HayKa,
0 KOTOPOU £ COOMPAIOCh paccKasarh. S oTOro /eylaTh He CTaHYy.
[Tocteguue ABa rozia (KHUTA MUIIeTcs B 2021-M) MBI TOJIBKO U Jie-
JlaeM, 4To TOBOpUM 00 mMMyHUTeTe. CIIOBOCOUETAHUE (ITUTO-
KMHOBBIN IITOPM», U3BECTHOE IIpeX/ie He KVKIOMY CIlelray-
CTy, He CXOIUT CO CTPAaHUI] NOMYJIAPHBIX U3AaHUN. [IAHIIeBbIe
’KYPHAJIBI IIyOJIMKYIOT CTAaThU O Pa3HUIIE MEXKIY TyMOPAIbHBIM
U KJI€TOYHBIM UMMYHUTETOM, & BUPTyaJIbHble CIIOPBHI CTOPOH-
HUKOB U IIPOTUBHUKOB BaKIIMHAIIUU I1€PepOCIU B YIUYHbIE
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OecriopAAKy. DIyeMus KOPOHAaBUPYCHOU MHPEKIUU 3acTa-
BIJIA [yMaTh ¥ TOBOPUThH 00 UMMYHUTETe JaKe TeX, KTO JIO CUX
IIOp He YBepeH, CKOJIbKO OYKB «M» B 9TOM CJIOBe. Y MeHS HeT
IleJI MOOYAUTH JIIoflel ellle CUJIbHee MHTePeCcoBaThCA ITON
TeMoil. CupHee — IIpoCTo HeKyza. CreaTh TaK, YTOOBI Cpeiy
TeX, KTO TOBOPUT 00 UMMYHUTETe, CTAJIO0 XOTh HEMHOTO OOJIbIIIe
JIofiel, KOTopble IIOHMUMAIOT, O YeM T'OBOPAT, — BOT eIMHCTBEH-
Has I1eJIb 3TOTO TPYyJa.

Kak 6bpU10 CKa3aHO BhIIIe, OCHOBHAA CJIOXKHOCTh B paccKase
006 IMMYHHOM CHCTeMe COCTOUT B ee HeJIWHelHocTU. Onuca-
HMe MeXaHNU3MOB QYHKIIMOHUPOBAHUA AbIXaTeJIbHOM CHCTEeMBbI
JIETKO JIOXKUTCA B JINTHEHHOe IT0OBeCTBOBaHMe: BI0X — ra3000MeH
B JIETKUX — HacChII[eHVe TeMOIJIOONHA KUCIOPOZOM — TPaHC-
IIOPTUPOBKA KUCJIOPOZA C TOKOM apTepUaIbHON KPOBU — Ia3o-
0oOMeH B TKaHIX — 0OpaTHasA TPAHCIIOPTUPOBKA YIVIEKUCIIOTO
rasa c TOKOM BEHO3HO! KPOBHU B JieTKre — BbII0X. OIUCaTh M-
MyHHBIe PeaKIIMU CTOJIb )K€ CTPOTO U II0CJIe[JOBaTeIbHO He I10-
Jryautcs. [1o Xofy TOBeCTBOBAaHUSA HaM IIPUAETCS IIOBTOPSTHCS,
3aberaTp BIepeJ] U BO3BPAIIAThCSA Ha3ak. TaK YTO IITAMIIBI
13 IUIOXUX JIeTeKTUBHBIX POMAHOB: «KaK MBI Y3HaeM JaJIbIley
u «He OyzeM 3aberatb Briepe» — OyAyT HAITMMU CITyTHUKAMU
Ha IPOTHKEeHUU BCcell KHUTH. MBI HAYHeM C IIPOCTOM — cxeMa-
TUYHOM — KapTUHKU U IIOCTeIIeHHO Oy/ieM HaIlOJHATH ee JieTa-
JIAMM U HI0aHCaMU. HauyHeM ¢ mmpaBuJI, HO YacTo 6yzieM BCIIOMU-
HaTbh, YTO OMOJIOTMA — HayKa NCKIIOYeHUH.

[Momunerickuil 60eBUK — KaHPOBOE KWHO, JUII HerO XapakK-
TepeH OIpeZieJIeHHbIN HabOoP MepCOHaXKel: XOPOIINH KOII, IPYT
XOPOIIIero KOIa, CBOJIOYb-HaYa/IbHUK, TTOJIUIeCKUN-TIpeiaTesTb
U TaK Jiajiee — Bcero nmo3unyii 10-12. OgHaKo, UCIOIb3Ys 3TOT
JTOBOJIBHO OTPAaHUYEHHBIN CIIMCOK repoeB, CIeHAPUCTHI U pe-
YKUCCePBl KOKIBIM I'0Ji CHUMAIOT JIeCATKY HOBBIX (QUIJIBMOB,
IIOYTHU He MTOBTOPAACh. MBI yBUJUIM, YTO CXOJHBIM 00Pa30M I10-
CTYIIaeT U HaIll OPTAHU3M, UCIIOIB3YS OAUH U TOT K€ OTPaHU-
YeHHBI HAa0Op MMMYHHBIX KJIETOK B Pa3JIMYHBIX BADUAHTAX
MMMYHHOTI'O OTBeTa.
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Puc. 1. [naBHble repou Halen NoAMLENCKON NCTOPUM

B mepBo# YacTU KHUTU MbI TTO3HAKOMUMCS C TJIAaBHBIMU Te-
POAMU U aHTUTEePOSIMU Halllero MOJUIEeVCKOTO KUHO, a BO BTO-
PO paccMOTPUM, HACKOIBKO Pa3Hble ClieHapUU UMMYHHOTO OT-
BeTa CITOCOOHBI PA3bITPHIBATH 3TH IIEPCOHAKU B 3aBUCUIMOCTH OT
3a71a4, CTOAIIUX IIepesi OPTaHU3MOM.

Mortop... Kamepa... Haganu!
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NABA 1

UMMYHHAA CUCTEMA —
BE3AE N HUTAE

Tennsle pomoBbie 6a6bl M3B/IEYL U3 GOPM, OCTYAUTL U OKYHYTb B CUPON MUHYT
Ha 5-10, 3aTEM BbINOKUTb HA PELLETKY U AaTb EMY CTEYb.
Peuent

Q)Xe CaMbIl JUMHAMUYHBIA GUIBM TpeOyeT BBeIEHUS:
TIOKa UAYT OCHOBHBIE TUTPHL, 3pUTEIb MOXKET He TOJIb-
KO OTKPBITh KOPOOKY C IIOIIKOPHOM, HO U TIOHATH, KTO
IJIaBHBIN repoOH, I7ie OH HaXOAUTCSA U B 4eM ero I1pobite-
Ma. Tak 1 MBI, IpeX/Ie YeM HayaTh YIIyOJIATHCA B JleTalu CIOXKe-
T4, COBEPIINM HeOOJIBIION 0630P UMMYHHOU CUCTEMBI «C BBICO-
TBI IITUYBETO IT0JIeTar. Y BCAKOUM HAyKU, M Y UMMYHOJIOTHU TOXKe,
eCTb CBOH fA3BbIK, He BcCerJia IIOHATHHIN HelloCBAIleHHBIM. Ham
MIpUJIETCSA C HUM ITI03HAKOMUTHCS, €CJIM MBI XOTHUM Pa3o0parhb-
€A C TeM, KaK yCTpOeHa 3aIluTHasA CUCTeMa Halllero OpraHu3Ma.
B ocHOBe nIpeficTaBIeHUI O YeJI0OBeYeCKOM OpraHu3Me JieXKaT
IIOHATHUA «OPraH» U «CUCTeMa OpPraHoBy. Jlaxke BeCbMa JaJIeKUN
OT OMOJIOTUH YeIOBEK 3HAeT O CyI[eCTBOBAHUY ITHIIeBAPUTEIIb-
HOU U JIbIXaTeJIbHOM CUCTeM U MOKeT Ha3BaTh OCHOBHBIE OPTaHbL:
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cepzle, JeTKye, >KeIy/IOK, TOJIOBHOM MO3T U Jipyrue. OpraHsl Co-
CTOAT M3 TKaHel, a TKAaHU U3 KJIeTOK, HO MOIyJIApHasa Gusmno-
JIOTHSA TaK IIyOOKO OOBIYHO He KoItaeT. Ha KJIeTOYHOM ypOBHe
paboTy Hallero opraHu3Ma M3y4aloT, Kak IIPaBuIo, Cllelualy-
CTBI — MeIUKY ¥ 6uosoru. OTHAKO HaM, [y TOTO YTOOBI ITIOHATH
MIPUPOAY UMMYHUTETA, IIPUAETCSA TOBOPUTH 00 OT/IETHHBIX KJIET-
Kax U IaKe MOJIeKyJIax.

OTa HeoOXOIUMOCTh IIOPOXK/IAET IIPOOIeMy: KaK COOIIOCTH
OaIaHC MEXKIY TOYHOCTHIO U IIOHATHOCTHI0? HayIHO-TIOIy IsIpHBIE
KHUTHY PACCUYUTAHbI Ha IUPOKUI KPYT YUTATEIeH: OT JJI0O03Ha-
TeJIbHBIX IIKOJIBHUKOB JI0 IOKTOPOB HayK, OT JIIOflel, efjBa IIo-
MHSAIIUX IIKOJIBHBIN KypC OMOJIOTUHU, IO TeX, KTO ITOCBATIII
JeCATKU JIeT U3y4eHUI0 HayKU O >KUBOM. [1oZpoOHBIN pacckas
0 TOM, KaK ycTpoeHa uBas kjaeTka u 4yeM JJHK oTinnyaercs ot
PHK, 6yzmeT HenHTepeceH MOUIeJHUM, a OTKa3aBIIVCh OT TAKOTO
PpasbACHEeHUs1, Mbl OCTABMM B HeIOyMeHUU I1epBbIX. B 31011 KHUTe
s TIOTIBITAJIACH HAWTHU OAIAHC MEX/Ty TAKIMU KparHOCTAMU. B
6a30Bast GUOJIOTHA, JIeXKAIAs B OCHOBE IMMYHOJIOTHY, BEIHECEHA
B IIPIJIOXKEHUe, KOTOpOoe UJIeT IT0cjie OCHOBHOTO TeKcTa. Ectu mmo
XOJIy YTeHH: KHUTH BBl OOHAPY)KUTe, 9TO 3a0bUIH, KaK YCTpOeHa
KJIETKA, YeM MUTO3 OTVIMIAeTC s OT Mek03a, a JINTAHBI OT peller-
TOPOB U UTO TAaKOe TPeTUYHAs CTPYKTypa GeJIka, — BBI BCerJa Mo-
’KeTe 00paTUTHCSA K ITOMY BCIIOMOTATeIbHOMY Pa3Jieity (FUIH JasKe
HA4yaTh YTeHUe KHUTH C Hero). YTo 10 OCHOBHOTO TEKCTa, KOTO-
PBIN HaUMHAaeTCs: GYKBAJIBHO CO CIeyomero ab3ara, To B HeM
MBI CpPa3y BO3bMeM ObIKa 3a POra, Kak HacC K TOMy 00sA3bIBaeT BbI-
O6paHHBIN KaHD. [IpuHATO? [Toexamn!

3a 3amuTy Halllero OpraHu3Ma OT BTOPKeHUA HeKeJlaTeslb-
HBIX «TOCTel» OTBEYAIOT KJIETKU UMMYHHOM CUCTEeMBI — JIEHKO-
nuThl. MHOrOOOpa3ue BUIOB M QYHKITUI 3TUX KJIETOK obecrre-
YMBaeT pa3HOoOOpasre U TUOKOCTh UMMYHHOT'O OTBETA. [PaHUIThI
MKy OpraHaMM OueBH/HBI. JJoMOX034iiKa, pa3/iebIBaiolasn
KPOJIUKA WU KypUILY, JIETKO OTJIMYUT II€YEeHKY OT JIETKUX,
TIOYKU OT KeJIyZIKa, HO HeT TAKOI'O MeCTa B OpraHu3Me, IIpo KO-
TOpOe MOKHO OBLTO OBI CKa3aTh: 3/IeCh HAXOAUTCA UMMYyHUTET.
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VIMMyHHasi CHCTeMa «IIPOITUTHIBAET» BCe HAIlle TeJIO MOZOOHO
TOMY, KaK CUPOTI ITIPOITUTHIBAET POMOBYIO 6a6y. JIKOIUTHI ITPHU-
CYTCTBYIOT Be3Jle: B KO)Ke, CTeHKaX KUIIIeYHUKA, JIeTKux. OHU ITy-
TeIIeCTBYIOT C TOKOM KPOBH, HO UMEIOT U COOCTBEHHYIO TPaHC-
IIOPTHYIO CeTh — JIMMaTU4eCKue COCy/bl.

Mo’KHO CKa3aTh, YTO UMMYHHas cucreMa Juddys3Ha U Kak
OBI pacTBOpPeHa BO BCeX IPYTUX CUCTeMaX OPTraHOB U TKAHAX. DTO
JIOTUYHO, Be/lb ee OCHOBHAA 33Jjlaya — 3alluTa opraHusMa. bega
BcCerga InMpuxoauT OTKY/d HE XA/, 1 UMMYHHbBI€ KJI€TKHU II0-
JIOOHBI 6IUTENIBHBIM ITATPYJIBHBIM U3 TOJUIUBYICKUX (GUIBMOB,
KOTOpBIe II0 CTO pa3 Ha JHIO IIPOe3:XaloT 110 OZHOU U TOU XKe
THUXOU yJuIle, 9TOOBI Ha CTO TIePBBIM 3aceyb Ha Hel 3JI0YMBIIII-
JIeHHUKA, B3JIaMbIBAIOIIET0 /IBepb I0BEJIMPHOIO Mara3uHa.

YTO ’Ke B TAaKOM CJIy4dae ITPeJICTaBJIAIT COO0M OpraHbl M-
MYHHOfI CHUCTEMBI, KOTOpbI€ MBI CMYTHO IIOMHUM I10 KAPTHHKAM
B IIIKOJILHOM y4eOHUKe? EC/i TOBOPUTh 06pa3HO, TO 3TO POJI-
JIOMa, LIIKOJIBI ¥ YHUBePCUTEeThl UMMYHHBIX KJIeTOK. [IpezcTaBsTe
cebe «IToIUTIENCKYIO aKaJIeMII0», B KOTOPYIO HOBOOPAHIIEB 3aYKC-
JIIOT OYKBAJIBHO C poKeHus. CHaYaIa BCe OHU OTIIPABJIIIOTCS
B 00III1Ie TIONIUTIeICKYe SCIH, T7ie C BeCeIbIM I'YKaHbeM IDBI3YT
IIOI'PeMYIIIKY, IIOX0)KWEe Ha PAa3HOLIBETHBIe HAPYYHUKU. [IoToM
UIYT B CaIUK, IT03)Ke — B IIKOJIY: «DOTAHUKN» OTIIPABJISIOTCS
B KJIACC KPUMMHINCTUKY, a QU3NYEeCKU Pa3BUThIe TOTOBATCA
CTaTh OOMIIAMM CIIeIHa3a... A gymaio, BBI CaMU MOYKeTe TIPOJIOJT-
YKUTB 3Ty MeTadopy.

3amuTa opraHn3Ma — HeIIpocTas 3a/ada, u Ipexze, yeM
VMMMYHHBI€ KJIETKM HAYHYT BBIIIOJIHATH CBOU (I)YHKLII/II/I, OHU
JIOJDKHBL CO3PeTh B CIIeIMAJIbHBIX YCIOBUAX. [leATeNbHOCTh
OpPTraHOB MMMYHHOU CHUCTeMBbl OYeHb Ba)KHa, HO JIUIIeHa TO’
JIPaMBbl ¥ a3apTa, KOTOPbIe IPUCYIU KIETOYHOMY UMMYHUTETY.
ITo 3TO¥ IpUYMHe MBI He OyZieM yIeIsaTh UM OOJIBIIOrO BHIMA-
HUA B JaJibHeNIIeM, HO B 3TOM IVIaBe CKa)keM, IIOXKaIyl, He-
CKOJIBKO CJIOB. B KOHIIe KOHIIOB, ¥ B ITOJIUIIEMCKON UCTOPUU
Me’Kly B3phIBaMU U ITOTOHAMU HaXOJUTCS HECKOJIbKO MUHYT,
YTOOBI PACCKa3aTh O IeTCTBE U IOHOCTH IJIABHOTO repos. Tak 4To
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IIOTOBOPHUM HEMHOTO U MBI O JIeTCTBe U IOHOCTH JIEKOIIUTOB,
IpeXk/ie YeM IIOJTHOCTBIO ITIOTPY3UThCA B UX B3POCIYIO U IIPO-
(deccroHaNIBHYIO KU3HB.

MMPATUNECKUE
CoCYab

AMPATUNECKUE
Y3/bl

AUMSOUAHAS
TKAHb ___|
KULWEYHLIKA

ANNEHAUKC
KOCTHbIA

AMMPATUNECKUE &\ Moar
Y3/bl

Puc. 2. OpraHbl UMMYHHOV CUCTEMBI YeN0BEKa

[1aBHBIM OpraHOM UMMYHHOU CHCTEMBI Y YeJIOBeKa ABJIAETCA
KOCTHBIY MO3T. IMeHHO B HEM U3 KJIeTOK-TIpe/illieCTBeHHUKOB
GOpMUPYIOTCS KJIeTKU UMMYHHOU cucTeMbl. KOCTHBIN MO3T
TaK)Xe IVIABHBIU OpTraH KPOBEeTBOPEHUA: OCHOBHEBIE KJIETKU
KPOBU — 3PUTPOIUTHI, 6J1arofapss KOTOPBIM OHA MeeT KPAaCHBIN
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1IBeT, — IPUXOATCA KJIeTKaM UMMYHUTeTa KeM-TO BpOoJie TPOIo-
DOMTHBIX TLUIEMSHHUKOB. JIEHKOITUTHI OeCIIBETHBI. DTy Pa3HUILY
JIETKO YBUETD JaXKe B CAMBIN IIPOCTOM MUKPOCKOII, U UMEHHO
OHa Jieryia B OCHOBY IIepBOU KJIacCU(DUKAITUU KJIETOK KPOBU: UX
pa3meniv Ha KpacHbIe U GejTble KPOBsIHBIE Tesrblia. KOCTHBIN
MO3T BBITIOJHSAET MHOTO BOKHBIX PYHKITUM. OH He TOJIBKO CIIy-
YKUT POAJIOMOM U ACJISIMU JJIs1 HOBOPOXK/IeHHBIX UMMYHHBIX KJTe-
TOK, HO TaKKe JlaeT IIPUCTaHUIIe INMQOoIUTAM-BeTepaHaM — TaK
HA3bIBA€MbBIM KJIETKaM ITaMSTH, KOTOPbIe 00eCIIeunBaIoT ITOBTOD-
HBIM UIMMYHHBIU OTBeT.

JpyruM BayKHBIM OPTraHOM MMMYHHOM CUCTeMBI SIBJIAeTCA
TUMYC — aKazieMus 1 TotnM@ponutoB. O ero poy MbI IOIPo6-
Hee TIOTOBOPUM B IJIaBe, ITOCBAIIEHHOMN CO3PeBaHUIO 3TOTO TUTIA
KJIeTOK. KOCTHBIN MO3T ¥ TUMYC BBUAY UX BRKHOCTH 11 GOPMU-
POBaHUA UMMYHUTETA HA3bIBAIOT IEPBUYHBIMU OpraHaAMHU M-
MYHHOU CUCTEeMBI; BCe OCTaTIbHbIe, O KOTOPBIX Peyub ITONIeT HITKe,
ABJIAIOTCA BTOPUYHBIMU OPTraHaMU.

BaykHyI0 POJIb B MOJAEePKaHUM UMMYHUTETAa UTPAIOT CeJle-
3eHKa U aIllleHIuKC. Jla-1a, TOT CaMbIil YepBe0OPa3HbIi OTPOCTOK,
BOCTIaJIeHMe KOTOPOTO Ha3bIBAeTCA aleHANIUTOM. Emie 30 et
HAa3aJl OH CYUTAICS OeCIIoie3HBIM PYIUMEHTOM U UMEHHO B Ka-
YeCcTBe TAKOBOTO OITUCHIBAICA B IITKOJIBHEIX YIeOHUKax. B 1950-e
rozs! B CIIIA anmeHAUKC Jaxke TPOPIIAaKTUIeCKU YA HOBO-
POXKIIEHHBIM, YTOOBI U30€KaTh ITPOGJIeM BO B3POCIOM BO3pacTe.
K c4acTbio, 3Ty NMPAaKTUKY OBICTPO ITPEKPATIIIH, BeJlb IIOCTIEe ero
yAQJIeHus y leTell HapyIajaoch MUllleBapeHre, OHU Me/iJleHHee
POCIU U1 Yaiie 60JIejii. DTa UCTOPUS ITOKA3bIBAeT, KaK OMMaCHO
TOPOITUTLCS C BEIBOAAMU, OOBSABIIAL UYTO-TO B OPTAHU3Me HEeBaXK-
HBIM WIH OeCIIOIe3HbIM .

*

Crporo roBopsi, OpraHoM UMMYHHOU CHCTEMEI SBJISIETCS He CaM alllleHUKC,
a CKOIUIeHUSI UMMYHHOMH (TUM(OUIHOY) TKAaHU B €T0 CTeHKaX. AHAJIOTUYHBIe CKOTI-
JIEHUsI IMMYHHBIX KJIETOK B CTEHKaxX KulleqHUKa ([lefiepoBbl OIAIIKIM) TAKKE OTHO-
CATCS K BTOPUYHBIM JIUM(OUIHBIM OPTaHAM U UTPAIOT BAKHYIO POJIb B HACTPOUKe
UMMYHHOU CHCTEMBL.

YACTb 1. «[EPOU» M «3N10AEU» 19



OmHAKO OCHOBHBIMU BTOPUYHBIMYM OpTaHAMU UMMYHHOM CH-
CTeMBI U [JIABHBIM MECTOM PabOThI MHOTHX Pa3HOBUTHOCTEH 1M-
MYHHBIX KJIETOK ABJIAIOTCA JIUM@aTudecKue y3iabl. Bmecre ¢ co-
eIVHAIONMY UX JTUM(ATUIeCKUMU COCYIaMU OHU (OPMHUPYIOT
BTOPYIO TPAHCITIOPTHYIO CUCTEMY (IIepBas — KPOBEHOCHAs), TI0 KO-
TOPOU UMMYHHBIE KJIETKU MOTYT OBICTPO IIePEeMeNaThCS B CaMble
pa3Hble TOYKY Halllero OpraHuaMa. Ha aTUX MyTsax U pa3BUIKaX
MBI ellle He Pa3 OKAKeMCs, Belb KaKOU e dKIIeH 6e3 CcTapoit
JIOOPOIL TIOTOHU?



NABA 2

TPWU KUTA — BEYHbIE BOINPOCHI
UMMYHOJ10I' 1N

WHble yTBepIKAaloT, YTO UCCTapH NOANOPOL 3EMIU CYKUIN YETbIPe KUTa, YTO
OAMH W3 HWX yMep U CMePTb ero 6bl1a NPUYMHOK BCEMUPHOMO NoTona 1 Apy-
rMX NepeBOpPOTOB BO BCEEHHOM; KOra e yMPYT M 0CTajlbHbIe TPH, B TO
BPEMS HaCTyNUT KOHYMHA MUpa.

A. H. ApaHacbeB. []peBo Kn3Hu

npesieJieHrie UMMYHUTETa KaK CUCTEeMbI OHMOJIOrHYe-

CKUX CTPYKTYP U IIPOIIECCOB OpPraHu3Ma, obecreqynBa-

IOIel ero 3aluTy, TOJDKHO BBI3BATh BOIIPOCH! ¥ BHU-

MaTeJIbHOTO YyuTaTesis. Pa3Be GOIBIIMHCTBO CUCTEM Ha-

IIero OpraHM3Ma HarleJIeHO He Ha To »ke? [1asa IT03BOJIAIOT HaM

YBUJIETH OTIACHOCTH, MO3T — IIPOAHATIM3UPOBATh ee, HOT'U — ybe-

»KaTh WJIM JKe, HAIIPOTUB, OPOCUTHCA B O0U. Bce yactu Harero

OpraHu3Ma TaK WIN MHade IIOJYNHEeHbI PelleHUIO 3a7ja4ul BELKU-

BaHUA U, CTAJIO OBITh, 3aITUTEL [loueMy ke UMMYHUTET 3aHUMa-
eT Cpefyl HUX 0co60e MecTo?

BHemHuMe Bpary, yrpokamolyie HalleMy CyIeCTBOBaHMUIO,

Pa3IUYAIOTCA TAKUM BXHBIM ITapaMeTpoM, Kak pazmep. OmHu
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U3 HUX BUJUMBI, U B 3TOM CJIydae CO3HaHWe M MHCTUHKTHI I10-
MOTAIOT HaM C HUMHU 60pOThCA. [IpOTHUB APYyTHUX — HEBUINIMBIX,
MHUKPOCKOITMYECKUX — OHU OeCcCUIbHBL Torma 3amuTy obecte-
yrBaeT UMMYHHas CUCTeMa.

Pycckas mTeparypa BeKaMU IIBITAeTC s OTBeTUTH Ha BOITPOCHI
«KTO BMHOBAT?» M «4TO JesaTh?y. ECTb CBOU BeYHBIE BOIIPOCHI
u B uMMyHosioruu. Co BpeMeH IlacTtepa MBI, KOHEUHO, CUJIBHO
IIPOJBUHYJINCH B X U3y9eHUU, HO ObUIO OBI IIPeXKIeBpeMEeHHO
YTBEPXKIATh, YTO IIOJTHOCTHIO Pa300PAIUCh B TOM, KaK yCTpOeHa
u pabotaeT UMMyHHas cucreMa. KaKIbIil Tof IPUHOCUT HOBBIE
OTKPBITHS, YTOUHSIOIIVE U YITyOIIAION[Ye HAIY 3HAHUA.

B ocHOBe MMMYHHOTO OTBeTa Jie)KaT TPU AeHCTBU, KOTOpble
Ha PYCCKOM SI3bIKE MOXHO 0003HAYUTh P PeKTHO! abOpeBUaTy-
poii PBY: pacniosHaBaHue, B3auMO/IeICTBUe, YHUITOKeHUe.

[TepBBIil BOIIPOC: KaK paclo3HaTh Bpara? BcrioMHUTe Kap-
TUHKY U3 y4eOHUKA OMOJIOrHU: aMeba HAaThIKAeTC sl Ha OHOKIIe-
TOYHYIO BOZOPOCTB WIN OAKTepUI0, 0OXBAThIBAET ee CBOMMHU
JIOXKHOHOXXKaMU, IOIJIOIaeT U IPUHUMAeTCS IlepeBapuBaTh.
D10 (HaroruTo3 — ApeBHENUNINH CII0CO0 MUTAHUA U OFHOBDe-
MEHHO CaMO3alWThl. 3alIOMHUTe 3TOT TePMUH, OH HaM elle
TIPUTOAUTCSA. BCTpeTHsI 4y»Koro — Chelllb ero, IIoKa OH He Chesl
Tebs1. IIpocToe U eliCTBeHHOe MIPaBUWIO, eCJIN Pedb UeT 00 Ofi-
HOKJICTOUHBIX »KUBOTHBIX. OTHAKO CUTYaIlls CUJIBHO YCIIOXKHSA-
eTcsl, KOI/Ia Uy»KOM IIPOHUKaeT B MHOTOKJIETOYHBIN OpTraHU3M,
0COOEHHO TaKOU (JIOKHBIM, KaK YeJIoBedecKUil. B Teste yesoBeka
OKO0JI0 200 TUIIOB KJIETOK PA3IMIHOM (GOPMBI I XUMUYECKOTO CO-
CTaBa, a aTaKyIOT er0 MIUIMOHBI BUPYCOB, OaKTepUi, IpubOB, T1a-
pasuTH4YecKux depBell. Kak NMMyHHBIe KJIeTKU OTJIMYalOT CBOErO
OT Yy»KOT'0, KaK IIOHMMAIOT, KOTO aTaKOBaTh? Xopo1Io amebe: st
Hee Bpar — JIr00ast KJIeTKA, Ha KOTOPYIO OHA MOYKeT HAaTKHYThCA.
Ho ¢aromutsl, 3amunaoniye Telo YeJIoBeKa, JOLKHbBI yMeThb OT-
JIMYaTh He TOJIBKO CBOMX OT IyXKUX, HO U OOJIbHBIE, B TOM YHCIIe
PaKoBbIe, KJIETKU OT 3[0POBBIX. DTO OUYeHb HeIIpocCTas 3ajjayua,
U K ee pellleHWI0 UMMyHHasA CHCTeMa IIOAXOAUT YPe3BhIYaiiHO
n300peTaTesbHO.
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Baaumo
QELICTBUE

Puc. 3. KnoyeBble 3aga4uv MMMYHHbIX KNETOK: pacno3HaBaHve, B3aUMOJENCTBME,
YHUUTOMKEHWE

YyKepoZiHbIe MOJIEKYJIbI, BEI3BIBAIOIINE OTBET UMMYHHOU CH-
CTeMbI, Ha3bIBAIOTCSA AHTUTeHAMU — 3aIIOMHUTE 3TOT TEPMUH, OH
PeryJIsIpHO OyZIeT BCTpeyaThcs B KHUTe. BO3MOXKHO, y BaC BOHUK-
HeT aCCOITMANYA C TeHaMU U TeHeTUKOM, OHAKO OHA OIMOO0YHA.
TepMmuH pacmppoBEIBaeTCs KaK «IIOPOXKIAIONIUI aHTUTeNIay.
O6a cjIoBa (4 «reH», U «AaHTUTEH») BOCXOJAT K OTHOMY U TOMY >Ke
IrpeuyecKOMy CJIOBY génos, O3Ha4JaIoLeMy «pOXAeHHe, IIOPOoXe-
HUe», HO O0IIero y TepMUHOB «TeH» U «aHTUTeH» He OOJIbIlle, YeM
y CJIOB «TeHepaTop» U «TeHJiep».

YACTb 1. «[EPOU» M «3N10JEU»
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Bropoii Bompoc: Kak HanazuTh 3pPeKTuBHOe B3auMOoZel-
CTBYe IMMYHHBIX KJIeTOK? OZIFH B I10JIe He BOWH, U, YTOOBI CIIpa-
BUTHCA C THICTIAMU OAKTEPUN M COTHAMU THICSY BUPYCHBIX Ya-
CTUL, HY)KHBL COTHU U THICTYM MMMYHHBIX KJIeTOK. BcrioMHUM
Hamy MeTadopy: HaTpyJibHbIe IOJUIIeMCKUe, CTOJIKHYBIINCH
¢ 6aHZON, IO PAIUM BBI3BIBAIOT IMOAKpeIUieHue. VIMMyHHbBIe
KJIeTKH JIeHCTBYIOT TaK »ke. BOT TOJIbKO panyii y Hux HeT. Kakue
CUTHAJIBI YKa3bIBAIOT JIEMKOIIUTAM, YTO HA/0 IepeMeCTUThCA
B IOpaKeHHBIN OpraH?

[TonurielicKkye IO-pa3sHOMY BeyT ce0Osi C IPYIIION BOPUIIEK
U ¢ 6aHZOU BOOPYKEHHBIX rpaduresneil. VIMMyHHbIe KJIETKU
TaKKe IIO-Pa3HOMY pearupyloT Ha pas3jIMyHble TUIIbI BTOP)KeHU
(mompo6GHee MBI HIOTOBOPUM 00 3TOM B IVIaBe, ITOCBAILIEHHOU pa3-
HOBUIHOCTAM MIMMYHHOTO OTBeTa). Kakum 06pa3om JoCTUTaeTcs
oZi00HOe eUHOAYIIE?

TpeTuii BOIIpoC: Kak BBIOPaTh CPEJICTBA, IOAXOSAIINE IS
YHUYTOKEeHU KOHKPETHOTO ITPOTUBHUKA? CIla pa3pylieHus A0
»KHA OBITh COPa3MepHA OITACHOCTH, KOTOPYIO IIPEICTABIIIeT Bpar.
YT06BI 06€3BPEAUTE OTPSIZL TEPPOPUCTOB, IIPUXOAUTCS IIPUMEHATh
TsDKesIoe BoopykeHue. Ho HUKTO He Oy/ieT UCIT0Ib30BaTh IPAaHaTO-
MeThI ¥ OTHEMETHI JIJIT G0PBOBI € YIIMYHOM MTPeCTYITHOCThIO — Pas-
PYIIEHUs B 3TOM CJIydae OyyT HeCOM3MePUMEI C yirepOoM, KOTo-
PBII IPUYMHAIOT TOPO/ly KADMaHHUKY U XyJIUTaHBL B apceHase
UMMYHHBIX KJIETOK, KaK MBI YBUIUM Jajiblile, UMeIOTCS caMble
Ppa3HoOOpa3Hble CpeJCTBA 3AIIUTHI U HarafeHusA. OHAKO B OIU-
4yye OT MOJINITMY UMMYyHHas CUCTeMa, KaK IIPaBWJIO, IJIeHHBIX He
6epeT. Bce ee opyuis HallesleHbI HA YHUYTOKeHUE BPara, II03TOMY
OCMOTPHUTEJILHOCTh B UX IIPUMeHeHNU XU3HeHHO Ba)KHA I Op-
raHu3Ma. AyTOMMMYHHBIE 3a00/IeBaHA, KOTOPBIM ITOCBAIIEHA OT-
JleTbHas IJIaBa, — CTPAIIHbIN IIpUMeD TeX pa3pylleHul, KOTopble
MOXeT IIPUYHUHUTE TeJly ITOTePABIINI OpUeHTHPbI UMMYHUTET.

OTBeTHI Ha BeuHble BOIIPOCHI UMMYHOJIOTUU — KaK pacIio-
3HATL? KAK B3aUMO/IEeMICTBOBATE? KAK YHUUTOXKUTH? — MBI Oy/IeM
UCKAaTh Ha IPOTHKeHUU BCell KHUTU.



NABA 3

UMMYHUTET — IBYJIMKUWN AHYC

— Jeno B Tom, Cawa, — ckasan PomaH, o6pallascb KO MHe, — 4T0 Y Hac uie-
anbHbIM avpekTop. OH 0AnH B ABYX nuax. Ectb A-fIHyc MonyakToBuy 1 Y-AHyc
MonyakToBMY. Y-fIHYC — 3TO KPYMHbIM YY4EHbIA MEXAYHAPOAHOro Kiacca. Yto
e Kacaetcs A-flHyca, TO 370 A0BONbHO 06bIKHOBEHHbIA aAMUHUCTPATOP.

— baunsHewpl? — 0OCTOPOXHO CNpoOCKA .

— [la HeT, 3T0 OAAMH M1 TOT e YenoBeK. TONbKO OH OAMH B ABYX IMLAX.

A.H. n b. H. Ctpyraukne. lloHegenbHUK HaynHaeTcs B cy660Ty

TIOJTUIIMY PAOOTAIOT CIIEIMATUCTHI PA3HOTO TPOGIIIA:
cJlemoBaTe, KpUMUHAIUCTHI, KHOep-0KCIIepThl. B M-
MYHHOU CUCTeMe TakKXke JeMiCTByeT HeCKOJIbKO TUTIOB
JIEUKOITUTOB. MIX MOXKHO pa3mevuTh Ha JiBe OOJIbINKE
TPYIIBL: KJI€TKU MUEJIOUIHOTO IIPOUCXOXKAEHHUS U KJIETKU JINM-
(bouaHOTO MPOUCXOKIEHNS.
J11 TIpOCTOTHI OyZIeM Ha3bIBaTh UX M-KJIETKU U JI-KJIETKU.
M-kieTku 1 JI-KJIETKU HIPOUCXOJAT OT OJHUX U TeX Ke CTBO-
JIOBBIX KJIETOK, HO pa3fiejieHre STUX IBYX KJIeTOYHBIX IMHUHU ITPO-
UCXOAWT O4eHb PaHo, ellle B ACIAX, POIb KOTOPHIX UTPaeT KOCT-
HBIN MO3T. K KJIeTKaM MUeTOMITHOTO IIPOUCXOKIEHUS OTHOCSITCS
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Puc. 4. PogocnosHoe ipeBo MMMyHHbIX K1eToK. MuenoungHas (M) u numdoungras
(J1) BeTBM 3TOrO0 ApPEeBa NPUMEPHO COOTBETCTBYIOT FPaHULLAaM ABYX TUNOB UMMYH-
HOr0 OTBETA — BPOXKAEHHOTO M NPUOBPETEHHOIO

Makpodary, IeH[pUTHbIe KJIETKU, HEUTPODIIIBI, TyIHbIE KJIETKH,
s03uHOGWIBI 1 6a3odwibl. K KireTkam TUM(OUIHOTO ITPOUCXO-
KIEeHUSI OTHOCATCA BmuMmdornutel, T-TUMQOITUTEL U eCTeCTBeH-
Hble Kwuiepbl. OTHOIIEHUS MEXIY BCEMU ITHUMH KJIETKAMU
MOKHO M300pa3uTh B BUJIe CBOeOOPA3HOTO POAOCIOBHOTO IPEBa.
Ho He cTOUT Jja’ke TIBITAThCA 3ayYUTh BCe HA3BAHUS IIPSMO Celi-
YaC — OHU 3aITOMHSATCS CAaMH COOOT TTO3/THee, KOT/Ia MBI TIOOJTYDKE
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