I'naBa 11: Ctagus uaMeHeHUI

"TIpexkge yeM MBI HauHeM 00CyKeHue, 1 X04y Koe-Koro npencraBuTs." bait U yka3an Ha MapTrHa U
ckasain: "91o MapTuH AHIEPCOH, OOUH U3 UCCIIefloBaTelled U3 UCCIIeloBaTEIbCKOr0 LIeHTpa
CesepHoro 'amunbsrona. OH 3HaeT IPUUUHY HAIIEro I'OJIOfA U MOSIBJIEHUS STUX MOHCTPOB."

Bce Obinu IMIOKKUPOBAHEI, X UX I'lla3da MTHOBEHHO U3SMEHUJINCh, KOT'Da OHH YCJIBIIIAJIX 3THU CJIOBA.
3HaAUYUT Ha CaMOM [eJie eCTh IIPUY¥HaA HEIHEIIHET O IIOJIOZKEHU A B Hopoit 3enangun?

YpoBenn0: CTagus popMUpPOBaHUS - KOTIa aKTHBUPOBAHHEIE KJIETKH YCIIEITHO 3apakaloT 00BIYHBIX
JIIOfie!, XKUBOTHBIX UJTM PACTEHUM.

AkTUBHpOBaHHbIE KIeTKU: OCOOBIN TUII KIETOK, U3BJIEYEHHBIX U3 ObSBOJILCKUX BOIOPOCTIEH, KOTOPhIE
II0CJIe MUJUIMOHOB IIONIBITOK CO30aTh UX C IIOMOILBI0 NePHOU pagualiiy yCIellHO Pa3BUJIACh B Telle
[TpapopuTensi. AKTUBUPOBaHHEIE KIIETKM 00J1afal0T BEICOKOM aCCUMUISLIMOHHON CTI0COOHOCTHIO,
TI0CJIE YCIIEIIHOTO 3apakeHus X035i1MHa OHU ITPOo0yKAal0TCs U HAUUHAIOT TPaHC(POPMUPOBATh
MICXOJHEIE KJIIETKU Tejla B aKTUBUPOBAHHLIE, HafleNIsas UX aKTUBUPOBAHHBIMU CIIOCOOHOCTSIMU.

AKTMBUMPOBaHHbIE CIIOCOOHOCTH: CITIOCOOHOCTD IIPOU3BOOUTH THUII S9HEPTUHU, OTIUYAOIIHHCS OT
OOBIYHOM OMOJIOTUYECKOM 9HEPTUH. ITa SHEPTHS Ha3kIBAETCSI 0C000M 9HEpPTHEeH.

HesaBucruMo 0T TOrO, U3 JIETeH[ TX OHU, MUGOB, aHKME UJIM POMAHOB, y T€X, KTO JOCTUT [IONTOIETHS
uny 00j1afaeT BEIMKOM CUJION, UMEeTCs onpeneieHHast popMa Uik MHOXKECTBO hopM 0cob0oi
SHEPruu. Ty S3HEPruio 0OBIYHO Ha3hIBAIOT BOIIIEOCTBOM, IYXOBHOM 3Hepruei, uu u 1. 0. OHa
OTJIMYaeTCsl OT OMOJIOTHYeCcKasi SHEPTHsI, KOTOpas MOANEPKUBAIOT XKU3Hb, I09TOMY JIFOAU Ha3bIBAIOT
ee 0co0o¥ SHepruen.

[Tpobyxpnenue: OOBIYHO aKTHUBUPOBAHHBIE KJIIETKHM HAaXOOSATCS B CIISILEM COCTOSTHUM, HO UX JIETKO
npoOynuTh. 71 9TOro TpebyeTcs, UMb YTOOH TEJI0 X0351MHa OBIJI0 3MOPOBLIM U IOJTyYasio
IOCTAaTOYHO ITUTATEIbHBIX BEIIECTB IJIs TOTPe6IeH T aKTHBUPOBAaHHBIMY KJIETKAMH.

Yposens 1-1: Cragus HaBA3YUBOTO KeJaHUSI- KOTIa aKTUBUPOBaHHBIE KIIE€TKU IIPOCHYINCH, OHU
HAYHYT CMEIINBAThCS C OOBIYHBIMU KJIETKAMH B TeJle U SPOCTHO BeIpabaThIBaTh 0C00yI0 9HEpruio. Ha
IaHHOM JTalle IUTaTebHbIe BEIIeCTBa B Telle OyayT OBICTPO UCTOIIAThCSA. X035IUH OyOeT 4yBCTBOBATh
ce0s HeBOOOPa3rWMO T'OJIONHBIM U [J1 IOAAepKaHUS KU3HU eMy NToTpeldyeTcs OrPOMHOE KOIUYEeCTBO
enbl. Bxoms B cTaguio HaBSI3YMBOTO XKeJIaHUs, XKUBbIe OPraHU3MBI OYOYT UCKATh ey, MOTJIoIas BCe,
YTO YTOJHO.

'eHHBIN CUHTE3: AKTI/IBI/IPOBaHHbIe KIJIIETKHA 06na;1a10T MOIITHBIM IIOTEHIIMAJI0M I'eHHOr'0 CuHTe3a. Eciu
KHWBBI€ OPIraHU3MEI Ha 3Talle HaBA3YHWBOI'O 2K€JIaHUA BCTYIIAIOT B KOHTAKT C 2KUOKOCTAMU OPYTUX
2KHBBIX OPraHU3MOB, UX CcOOCTBEHHBIE T@HB HAYMHAIOT CMEITUBATLCS C TeHaMHU OPYyTHUX OPraHu3MOB.

Bo BpeMs cTapuy HaBSI3YKUBOTO XKeJIaHUS U3-3a O0NBIIOr0 MOTPe6IeHUs TUIY 1 HOBBIX
crIocoOHOCTEN TeHHOT0 CUHTe3a, (pU3nuecKue Teja OpraHu3MOB CUJIBHO MEHSI0TCA. To, CKOJIBKO pas
MOKeT IIPOU30UTH FeHHBIY CUHTEe3, 3aBUCUT OT YPOBHS aKTUBUPOBAHHAIX KJIETOK ¥ OOBIYHO
konebmercs ot 1 mo 9. YeM BhIlIIE YPOBEHb aKTUBUPOBAHHBIX KIIETOK, TEM GOJIbIIE Pa3 MOKET
TTPOM30UTH TeHHBIHM CUHTE3; YeM OOJIbIlle pa3 MPOUCXOOUT TeHHBIN CHHTE3, TeM Goblie pa3 6ymeT
MEHSTHLCS TEJI0, OTKJIOHSSICh OT TepBOHAYAIbHOU (HpU3UYeCKOM GOPMEI.

Kpome Toro, u3-3a BEIPab0OTKM 0COO0M S3HEPTUY ITU KUBEE OpPraHu3Mbl OynyT o6agaTh Gomblei
CUJION U CKOPOCThI0. OMHAKO OHU HE B COCTOSIHUY NPOSIBIIATH 3Ty SHEPTHUIO.



"V aKTUBUPOBAHHBIX KJIETOK €CTh YPOBHHU, KOTOPEIe 0OBIYHO BapbUPYIOTCS OT YpoBHA 1 0o YpoBHS 9.
To, CKOJIBKO pa3 MOXKeT IPOU30UTU I'eHHBIM CUHTE3, 3aBUCUT OT YPOBHS aKTUBAPOBAHHLIX KJIETOK U
00bI4YHO KOoJIe6IeTcs MakKCUMyM 3T0 9. B pe3ynbTaTe MHOKECTBEHHOI'0 T€HHOT'O CUHTE3a B COUeTaHUU
¢ GOJIBIINM KOJIMYECTBOM IUIIEBHIX ITPOAYKTOB U3MEHEHUS CTAHOBSTCS elrle 60jiee 3HAaYUTENIbHEIMY,
YTO B KOHEUYHOM UTOTe IIpeBpalllaeT KKUBbIe OpraHu3Mel B MOHCTPoB! Hanbomnee BaxKHO TO, 4TO faxe
€CIIM aKTUBUPOBAHHEIE KIIETKU NIPUXOAAT He OT [IpapoguTens, a OT APYrUX OPpraHu3MoB, KOTOPEIE
IIOSIBUJIMCH TIOCTIE 3TOT0, OHM 00JIafaoT TaKou Xe CIIOCOOHOCThIO 3apa3uTh ApyTux." Bee
pedIeKTOPHO CTIOTHYH, YCIIBIIaB cioBa MapTuHa.

ITO HEe MOXKeT OBITh npaBnoﬁ, Pa3Be 3TO He II0X0XKe Ha HEITHYIO I/IH(I)eKI.II/IIO B KMHO IIPO 30M0u?

"A uTo ¢ Tpynamu?" Bapyr cupocun bait M. CaMBIM CTpalllHBIM B aTakax 30MOu Oblna He Jierkas
BO3MOXKHOCTh 3apa3UThCs, @ peaHUMallUis TPYIIOB.

"Il TPymoB 3TO He paboTaeT." MapTuH IMOKa4asl roJIoBOM.

"Ecnu TPymH He MOTYT OBITh 3apazkKeHHbl, 3TO 3HAYUT, YTO UX BCE PAaBHO MOTYT YOUTh. ITO TaKkKe
3HAQYUT, YTO aKTUBUPOBAHHEIE KJIETKM 0071afIal0T TPEeMsI OCHOBHBIMU CITIOCOOHOCTSIMMU: 1.
AKTHUBUPOBaHHAS CIIOCOOHOCTD, CIIOCOOHOCTL CMEIIMBATLCS C OOBIYHBIMYU KIIETKAMU U ITPOU3BOIUTH
oco0yto sHepruio. 2 IToTeHIMaN reHHOT'0 CUHTEe3a, CIIOCOOHOCTh CMEIWBATh I'eHbBI IPYTUX KUBBIX
OPraHu3MOB, KOTOPBIE BCTYNAKT B KOHTAKT C X03UHOM. 3 BO3MOXKHOCTH ITIOBTOPHOTO 3apakeHusd."
[Tpuen K 3aksoyeHuio bait Y u 3akphiy rna3a, 4ToOw IOgyMaTh.

"Kakas uymb 3Ta ocobast aHeprus! Bel HauuTanuch pomaHoB? KTo 3meck Ha caMoM fiejie MOXKeT
YyBCTBOBaTh Takoe?" V3meBaTenbCku 3aaBUil Xyo Ly fAHb.

XoTs ocTanmbHbIe CYUTANIH, YTO OH BefeT cebst rpy0o, HUKTO He Bo3pa3ui. 1o mpaBme roBOPS, HUKTO
He OIlyIlaa BHYTPH HUKAKOM 0co000M 3HEePTruu, He TOBOPS yKe 00 SHEPTUH 1Y WU NYXOBHOM 9HEPTUHU
13 POMAHOB.

"Trl myMaelb, s nry4y? Thl fyMaelllb, YTO 9T MOHCTPHI MOTYT OBITh TAKMMH CUIbLHBIMU Onarofgapst
TOJIBKO CBOeM mpuponHoii cune?" Bo3pa3un MapTuH, Kak OyATO ero 37110, YTO B €ro CJI0Bax
COMHEBAJIUCh.

"¢l He NIy, aKTUBUPOBaHHBIE KJIETKU OBIIA CO3MaHHL A1l BHIPaOOTKM 0co0o¥ sHepruu. [IpuunHa, mo
KOTOPOU ceryac BHl He UYBCTBYeTE €€ B TOM, 4YTO ellle He HaCTyIuJIa HyXKHasl CTafgusi. OTO TO Xe
camoe, 4TO BCe MOTYT UCIOJIb30BaTh (PU3NYECKYI0 CUIIy U 3HAIOT, YTO BHYTPU HUX €CTh
Ouonoruueckas Cuiia, HO KTO Ke MOXKEeT 3TO YyBCTBOBaTh? KTO MOXKeT KOHTPOIUPOBATh
O10IOTMYeCKyI0 9HEPTUI0 B CBOUX Teslax? HeKoTopkle JTofK MOTYT OBITh OUY€Hb CUTIBHEIMU
bu3n4yecky, HO 3TO IPOCTO TACCUBHOE UCIIOIb30BaHNe OUOJIOTUYEeCKON 3HEpPTuu. MOryT 1 OHU
MICII0/Ih30BaTh ¥ KOHTPOJIUPOBATh CBOIO OMOJIOTUYECKYI0 9HEPTHI0, KOTHa X0TAT?" MapTuH I0CMOTpen
Ha 3aMeIlaTe/IbCTBO Ha UX JIULAaX U MPOOJIKUII O0BSCHSTE.

"ToNbKO TIOCTIe Havajla CTafuu YPOBEHD 2, CTaguio MeTaMopho3a, u mpuobpeTeHus: AGCOTIOTHOTO
[Mons XKu3HKM OPraHW3MEI ¥ JIIOOKX MOTYT aKTMBHO KOHTPOIUPYIOT 0COOYIO 9HEPTHIO B CBOMX TeJlax."
OO6bsicHun MapTuH.

"VposeHs 2, AbcomotHoe [Tone XKuzuu?"

"OTO OTHOCHUTCS K YPOBHIO U3MEHUBIIUXCS HOPM XKU3HU. ITO HE Ha IIPOCTHIE YPOBHU, KaK B UTPE, HO
TO, YTO OIIPENesIieTCs 0 MPOU30IIEIINM B XKUBOM OpraHu3Me u3MeHeHusM. Celyac B



MCCIIEOBATEILCKOM IIEHTPE OPraHu3Mbl, KOTOPhIe Pa3BUBAIOTCS OBICTPEE, HAaXOOATCS Ha CTafuu
YpoBens 2 Ctaguss Metamopdo3a. f ciblliana, YTO IOCIe JOCTUXKEHUS YPOBHS 2 BB ITOIYUUTE
A6cormotHOoe TTone 2Ku3Hu ¥ BO3MOXKHOCTL aKTUBHO YIIPABISATh 0C000 9HEPTruei BHYTPHU Tella.
KoHeuHO, s TONBKO CbILIaN 3T0. f HUKOra He BULENI 3TOr0, IOTOMY UTO 51 He OCHOBHOU
HCClegoBarens." MapTyH moxai Iie4aMu.

"MoxeTe paccKa3aTh IofipobHee PO YPOBHU Pa3BUTHUS KUBHIX OPraHU3MOB?"
"KoHeuHO".

Yposens 0 — Ctagus popMupoBaHUs

¢ [I[IpoOyxmenue]

Yposens 1-1 - CTagus HaBA3YKUBOTO XKelaHUI

Yposens 1-2 - KecTkasi ctagus

Yposens 1-3 - CTagusi TUIIEPCOMHUU

¢ [MeTtamopdo3]

YpoBens 2 — Crapusi MeTaMopd03a

B KoHIIe KOHIIOB, MapTI/IH CKa3aJll TONbKO Ha3BaHusd. [Tomumo Craguu 3aPOXKIOEHUA 1 Craguu
HaABSI3UMBOTO XKeJlaHWs OH He 3HaJl 3HaUeHUU OPyTHUx Ha3BaHUMU.

"Al, mo4yeMy THl HUYero He 3Haellb."

"3Haii 51 Bce, OB OB HE IIPOCTO IOCIea0BaTeENIeM. A OCHOBHBIM HCCIIefloBaTeeM. XMM, KakK Obl TO HU
OBLII0, 5T BCE paBHO 3Hal0 Gosbie Bac, pedsita." Bo3pasun MaptuH. Ero cimoBa pasoanunu Xyo Lu dHb
¥ OCTaJIbHBIX, HO HUKTO He MOT HalTu IPUYHUHY A7 Bo3paxkeHusi. OH NeNCTBUTEIbHO 3HaN 60Jbiie
HUX.

Bce nmorpy3umnuce B cBou MbICIH. Yepe3 Kakoe-To BpeMs FOu Xanb cupocun: "bau U, Tl yBepeH, 4T0
9TOT IapeHb He IyTUT?"

"IyTtut? f 661 TOKE XOTEJ, YTOOH 3TO OBUIM IIYTKH, YePT BO3bMHU. {1 0YE€Hb HAEI0Ch, YTO 3TO BCETO
numib myTka." Korga MapTus ycnbliann, 4To cka3ain FOi XaHb, ero U0 CTalo HEMHOTO 0€3YMHBIM.

"CrymaiTe, 3TO COBEPIIEHHO He IIyTKa. XOTS s He 3Hal0, YTO IIPOU30IJI0, aKTUBUPOBaHHBIE KIIETKU
[Tpapogutens yxe pacnpocTpaHuiaucek. [loutu Bce B HoBou 3emananu 3apaxeHsl. ECiu MBI HUYEro
He cIelaeM, TO TOXKe CTaHEM MOHCTpPaMH, KaK Te, KOTOPBIX BUAEIU. XOTb BBl 9TOTO U HE 3HAETe,
0010Ch, UTO V¥ BCEX BaC I'eHHI y2Ke CMeIaIuCh C TeHaMU OPYTHUX XKUBBIX opraHu3MoB."” Cka3an MapTuH
CO cJierKa 37100HBIM BHIpaXKeHUEM JIHIIA.

"4 Bce paBHO He Beplpo..."

"Tvl OBIK, TIyTIBIN U yIpaMelil! Coenmaem Tak. Ha sxcrnepuMeHTax, KOTOpPBEe TPOBOAUIIKCH B LIEHTPE,
HYXKHO OBIJI0 3 OHS, 4YTOOBI YBUIETh H3MeHeHus B Tene. CerogHs Beuep 25-10. MBI MOXKeM OTHOXHYTh
HOYBIO, & HAyTPO BHl Y3HaeTe, TOBOPIO JiX 4 npaBny." Cka3an MapTuH, BEIPYTaBLUIUCh HA HUX.

OH He MOT OTIpaBUThHCS B HauroHanbHEIM apk ToOHrapupo ofuH, 4TOOB HAWTH JTEKAPCTBO A1
BOCCTAHOBJIEHUS YeJI0Be4eCKyio (opMy, a 9Ta Irpyliia CTyOeHTOB U3 YHUBepCcUTEeTa BalikaTo



KaXyTCsl XOPOoILIel KOMaHO oM.
"¢l He moBepio, 4TO OBl HU cinyuusiock!" Buimanun Liuae Kaii Pyii.
"Xmm!" MapTuH G0bIle He XOTEJl HUYero T'OBOPUTD.

"Boo0i11e-To, ST AyMalo, YTO HeII0X0 Oblyio ObI BEPHYTHCS B CBOIO CTpaHy. Eciu B yBUIEH
IIOCJIeIHNE HOBOCTH, TO 3TH NPo6JIeMHbl 3aTPOHYJU TONbKO HoByio 3enanauio. Ecnu Mbl BepHEMCS
o0paTHO B Hallly CTPaHy, TO TaM HaBepHSIKa OyoeT JOCTaTOYHO efbl U 0€30IacHOCTh." -3asBuI Xyo
u AdHb, TOCMOTPEB Ha OCTalIbHBIX. BOTBIIMHCTBO U3 HUX CPa3y e COTJIaCUIUCH C 9TUM
npennoxeHreM. Ceryac nepcrekTUBa BEPHYTHCSI JOMOUM Ka3ajlach 0YeHb 3aMaH4YMBOM.

Xonb Llu Xya oTBepHY/IACh ¥ B3sJia U3 MAIlMHbLL CBOM HOYTOYK. OHa mOAKItoYuia 6eCIpoBOgHOM
MOIEM U Hayajla UCKaTh YTO-TO B MUHTEPHETE.

"Tel mpaB. B uHTEepHETE HANIKCAHO, YTO U3MEHEHHUS IPOUCXOIAT TOJIBKO C JIIOObMU U JKUBOTHHEIMU B
Hogoii 3enanpuu. C opyruMu cTpaHaMu BCe HOpMaJlbHO."

Xyo 1Tz Xya 6tz 6€3 yMa OT pagoCTy OT 3TUX HOBOCTEH, HO crepyourue cioBa XoHb LIy Xya Obiy,
KakK Be[pO XOJIOOHOU BOJHI.

"OpHako GONBIIMHCTBO CTPAH 3asBUJIM, UTO BDEMEHHO OTPaHUYaT BhE3[ JII0fel U X KUBOTHBIX U3
Hogoit 3enanguu. Bce, Koro o6Hapyxar, OynyT 3afiep:KaHbl ¥ IOMeIlleHbl B KAPAHTHH," - CIIOKOMHO
cka3ana XoHb LIy Xya cka3an CIIOKOMHO, BOI[apXJIoCh MojTyaHue. [I0TOM OHa IocTaBuiIa HOYTOYK Ha
KaMeHHBHIY CTOJI, YTOOH! BCe BUAenu. Ilocyie Toro, Kak OHU IIOKUHYIU PHHOK BopcTep, COOBITHS OBIIN
CITUIIKOM OeCIIOKOMHBIMU, YTOOHI ITPOBEPSITh HOBOCTH. KTO 0KuUOas, 4To JOUIET OO 3TOT0?

Xy'O LIu 9dHb 1 oCTanbHBIE CPa3y XKe BREITAHYJINCE U Ha4aJIl BHUMATEJIIbHO YUTATh HOBOCTH, UX JTUIA
MEJIEHHO MPa4YHeJIN.

"MBI IefCTBUTENIFHO OBUIM 3apazkeHbl HEKOTOPEIME aKTHBUPOBAHHBIMHU KJIETKAMH, U IPYTHE CTPAHBI
y

6O0SITCS, YTO AKTUBUPOBAHHEIE KJIETKY B HAIKX TeJIaX OYOyT paclpoCTPaHATh HHPEKNHUIO..." .

[Tpo6opmotan Xyo Liu fAHb.

"O4eBUAHO, €TI0 B 9TOM. {1 TOBOPHUII BaM, pebsiTa, YTO 9TU IKCIIEPUMEHTHl TAHO MOAAePKIBAJl BECh
mup!" Yemexnyncsa MapTuH.

"JlagHo, XBaTUT, OOJIbIlle HUKAKKUX CIIOPOB." Bait 1 0CTaHOBUII OCTAIbHABIX, KTO XOTEJT ITPOMOJIXKUTD
ccopy.

"CpernaeM, Kak cKa3aa MapTuH, 0THoXHeM HOYb. Kpome TOro, XOTSI MBL ¥ HE YyBCTBYyeM HUKaKOU
OYXOBHOU SHEPTUU WU IIU U3 POMaHOB, MHE KaXeTCsl, YTO MOS CUjla HEMHOI'0 BO3pocia. Teneps MHe
KaXXeTCsI MOBOJILHO TJIYIBIM, YTO HaM ¢ BynbdoM ygamoch cOekaTh OT 3TOr0 MOHCTpPa. MHI He
IOJIKHBEI OBITh HACTOJIBKO BHIHOCTMBEIME." [IpuBen npumep ban Y.

Ero cnoBa uMenu GOJBINON BeC, ¥ 3TOT IIPUMEJT 3aCTaBUJI OCTAJIbHBIX OOJIbIIIE TOBEPUTDH CJIOBAM
MapTtuHa.
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