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BBE/IEHUE

[MpuunHOM, TOOYAMBILIEH HAMKUCATD 3Ty PabOTY, IEPECMOTPETh HEKOTOPbIE MEAMUIIMHCKHE JOK-
TPUHBI M TOMBITATHCA OOOOIINTh Pa3pO3HEHHBbIC 3HAHUS B €IMHYI0 KOHIICMIIHMIO, CTAH pPe3yJib-
TaThl MHOTOJIETHUX MCCJIEIOBAaHUI MEXaHU3Ma JIeueOHOro JeNCTBYsI MUKPOBHOpAIIUK. YIUBUTEIHHO
BBICOKast 3(P(HeKTUBHOCTh BUOPOAKYCTUYUECKON TEPAIMHU, KOTOPYIO Helb3s1 ObLIIO OOBSCHUTH TOJIBKO
yIydilieHeM KPOBOCHAOKEHH S, He JlaBaJia HaM MOKOsl. BO3HHUKAJIO OIMlyIlIeHre, YTO MUK POBHOPAITUS
«BKJIIOYaET» B OpPraHU3Me KaKOW-TO HOBBIM YpOBEHb B3aUMONEHCTBUM. [IbITasCh MOHATDH, YTO MPO-
UCXOIUT B OpraHM3Me MPH HACHIIIEHUH €r0 MUKPOBUOpAIIMEH, Mbl UCITPOOOBAIM MHOKECTBO Pa3-
HBIX METOJIOB, HO JKU3HECTIOCOOHBIM M MHOTOOOCTIAIONIMM CTaJI pecypcHbIid nojaxoa. Camo MoHsTHe
PEecypcoB opraHu3Ma ObLIO YIITyOIeHO U pacipeHo. i 0ObsiCHEHHST M3BECTHBIX MapaOKCATbHBIX
SIBJIEHUI B Y€JIOBEYECKOM OPraHM3Me MPHUIILUIOCh OTHOBPEMEHHO MCIOIb30BaTh HE TOJNBKO (hHU3HO-
JIOTHIO, MUK POOHMOJIOTHIO, TTATOJIOTMUYECKYI0 aHATOMUIO, HO U (PU3UKY, MUKPOOUOMEXAHHKY, OOIIYI0
TEOPHIO CUCTEM M U3YUHUTh CIEM(UKY MTOBEACHMUS CJIOKHBIX CUCTEM C OOpATHBIMU CBSI3AMU. B xoz1e
UCCIIeZIOBaHUI YCIIOKHIIOCH ONKMCaHke (PU3HUOIOTMUECKUX MPOIIECCOB, HO B MEXaHU3MaX Pa3BUTHS
MATOJIOTHIA ¥ CTAPEHMSI BBISIBUJIACH OOIIast 3aKOHOMEPHOCTh, ¥ OHH MOJTYUYHJIA [TPOCTOE U JIOTUIHOE
00BsACHEHHE.

PecypcHblii IOOXO[ K 3/I0POBBIO CTaJl IPUMEHSITBCS B pa3padOTKe HOBBIX METOIOB JICUCHUS U
npoUIaKTHKH, ¥ 3TO Cpa3y e JaJIo CBOM IUIOabl. MHOroe yke MpoBepeHO B KJIMHUUYECKUX MCCIIe-
JIOBaHMSIX, HO TOPA3/I0 OOJIbIIIE TPEICTOUT IPOBEPUTD, C TEM YTOOBI MOJTHEE UCTIOIb30BATh OTKPhIB-
IMECH BO3MOXHOCTH.

«Bce ecThb JeKapcTBO, M BCE €CTh 51, BCE
neJio B 1o3e» (Rudolf Ludwig Karl Virchow)

MuKpoBHOpaIMyU ClieflyeT OTJMYaTh OT BHOpAaIMy — MOBpexaatoiiero gakropa (tadmuia).
MHoOrMM XOpOIIIO W3BECTHA BUOpAIIMOHHASI 0O0JIe3Hb. XOPOIIO W3BECTHHI BUOpPOMAacCakephl — MX
MOT'YT MPUMEHSATh TOJBKO 370POBBIE JIOIM M OYEHb He J0ro. MUKpOBHOpAIIUS ke, KaK IMOKa3aIu
uccienoBanus [3, 6, 7, 8, 9, 24, 28], He TOIBKO HE BPEUT OPraHU3MY, HO U SIBJISIETCS HEOOXOAUMBIM
YCJIOBUEM JJTsI CYITIECTBOBAHU ST MHOTOKJIETOYHBIX OPraHM3MOB. MUKpOBUOpAINH, HEOOXOAUMBIE [IsI
KU3HU, Oy/IeM Ha3bIBaTh OMOJIOTMYECKUMU MUK POBUOPALIUSIMU.

Ommume GMOJIOrMYeCcKOl MUKPOBHOpALIMK OT BUOPAIN

Bun AMIUTHTY I, MM YHacrora, '
Bubpauus 0,1-10 0,1—-100 000
Buonorunyeckas Mukposubpauus 0,0001—-0,05 0,110 000

MuKpoBHOpaIIMY B TKAHSIX OpraHM3Ma y YelIoBeKa BOHUKAIOT MPU COKPAIIEHUH JAaxXe OTHOM
MBIIIEYHOHN KJIETKU. MUIITAp/bl MBIIIIEUHBIX KJIETOK, OPraHU30BaHHO COKpAIIasich, 00ECIeunBaioT
TKaHU HEOOXOAMMOW MUKpoBrOpatued. MplilieyHast KJIeTKa Ha COKpallieHhe pacXoIyeT 3araceHHYIo
OMOXMMHYECKYIO SHEPruio, MOITOMY MUKPOBUOPALIUK B OPraHU3Me MOYTH BCera B epUIInTe.
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buoaornueckas MI/IKpOBl/IﬁpaHI/IH — 9Hepruda «KHN3HEHHOH CHJIbI»

[lepBble ymoMuHaHKWSA O MUKPOBHOPAIIMM YXOASAT KOPHSMH B TIIYOOKYIO IpeBHOCTh. Tak,
HArpuMep, B YUEHHUSX HOTM BCTPEeYaeTCs MOHATHE «MUKPOBUOPALIUK», HO HE YTOUHSETCS ero (hU3u-
Yyeckas CyIIHOCTh. TeM He MeHee, MBIIIIEYHbIe HAIIPSKSHUSI B YIIPAXKHEHUSIX, UCTIONb3YeMbIX B yue-
HUSIX OTH, HaIIPaBJIeHBl HA yBEeJTMYEHNEe MUK POBUOPAITUY B TKAHSIX OpraHr3Ma py MUHUMYMe SHep-
TeTUYECKUX 3aTpar.

Eme Bo BpemeHa ['mmmokpara MeauIiMHa oTMedasa OJaroTBOPHOE BIIMSIHUE XKMBOTHBIX Ha
BbI3IOpoBJIeHue. E3na Ha nommaau 6e3 ceia, yKJiaIbiBaH|e MY PIIBIKAIONIECH KOIIKY Ha OOIbHOE MECTO
TS JleueHus1 3a00JIeBaHMi U3BECTHHI C IaBHUX BpeMeH. [1o HarlleMy MHEHUIO, TAKOW METO]] BpaueBa-
HUSI He JIVIIICH OCHOBAHUM, TIOCKOJIBKY B HEM IIPUCYTCTBYET BO3IEHCTBHE MUKPOBUOpAIIHel, KOTopoe
MTPOUCXOIUT TTPU HETTOCPEICTBEHHOM KOHTAKTE TKaHE! OpraHu3Ma 4ejioBeKa C TeJIOM )KUBOTHOTO.

He 1o xoH1a oco3HaBasi pu3NYecKyio CyIHOCTh MUK POBHOPAIIUY, HO YKe TIOHUMAs ee KOJIOC-
CaJIbHOE BJIMSTHUE Ha 3/I0pPOBbE KMBOTO OpPraHW3Ma, U3BECTHBIN yueHblll Kaityn3o Huinm B Hauae
XX B. iican [20]:

«Becp Mup ectb sHeprus. Ha cBere ectb MHOrO pa3sHOBUIHOCTEN SHEPIUU.
Ectb sHeprus ceeropasd, TeruioBasd, aekrpudeckas. Ecte sneprusa KU — xxu3HeHHas
cwia, pa3nuras B Mupe. BuOpauuu KW3HEHHOW SHEepruu IeiauTtelibHbl. OHU
03/10paBJIMBAIOT ¥ O)KUBJIAIOT BCE OPraHbl U TKAHU, KyJa OHU IIPOHUKAIOT. BobHBIMU
OCTAIOTCSI OpraHbl U TKaHU, JIMILEHHbIE LEeIUTEeIbHBIX BUOPALIMIA )KU3HEHHOW CUJIBL.
Korga Her BuOpaumii KM3HEHHOW CHJIBI B KAKOM-JIMOO OpraHe, TKaHH, KJETKE,
TaM HAYMHAIOTCS 3aCTOVHBIE Mpolecchl. Eciiv HauMHaeTcs 3acToi, TO KJIETKU He
nonyvyalT nutaHus. Eciv HauMHaeTcsl 3acToi, KJIETKM He OCBOOOXKIAIOTCS OT
OTXOJIOB, OT MPOJYKTOB CBOEH KU3HENEATEIbHOCTH, Belb 0€3 ABUKEHUS SHEPruu
HEeT TOW CWJIbl, KOTOpas BBIBEIET 3T OTXOAbl. BoT mouemy Oe3 IBMKEHUS
SHEpPruM KJETKM oTMmupaioT. Korga mpoliecc OTMUpaHHsI OXBaThIBaeT OOJIbIINE
KOJIMYECTBA KJIETOK, CTApeIOT M yMUPAIOT YK€ TKaHU U OpraHsl opraHusma. Yesnosek
NpUOIMKACTCS K CTAPOCTU U (PU3MUECKON CMEPTH FOPa3/io PaHbIe».

CpaBnuB yuenue Kauyazo Huim ¢ coBpeMEHHbIMU 3HAHUSAMM, Mbl IIPUIILTA K BBIBOAY, UTO
SHeprus )KU3HEHHOUN CUJIbI €CTh HE YTO MHOE, KaK SHeprusi OMOJOrMYECKUX MUKPOBUOPAIIUIA.

MenuiHcKas HayKa BO BTOPOH MojioBuHe XX B. M3ydaja MUKPOBUOPAIIUM, BOZHUKAIOIIIME
MIPU MBIIIEYHOM HampsikeHuu. VizBecTHbil pycckuii pusuonor H. Y. ApununH nucan 00 3ToM siBiie-
Huu [1]:

«CKeNeTHble MBIIILBI 3BYYaT BCJIEICTBUE COKPAILLEHUS MBIILIEYHBIX BOJIOKOH.
...3BYK MBIIIILIb €CTh IPOSIBJIEHUE MEXaHUUYECKUX KOJIEOAHUI MBILIIEYHBIX BOJIOKOH,
COBEpIIaeMbIX C OONBIION YacToTol. MIX MOKXHO 3aperucTprpoBarh IpHOOpaMH B
Bujie (POHOMHOTPaMMBL. DTH KoJeOaH!sI, HECCOMHEHHO, OKa3bIBAIOT MEXaHMYECKOe
BO3/IEICTBYE Ha MAPAJUIEJIBHO PACHOJOKEHHbIE KaNWUISPHbIE U JPYrUe COCYAbl
Y JIBUTAlOT COOEPKALIYIOCS B HUX KPOBb. DTa MUKPOHACOCHasA 3((PEKTUBHOCTh
HAXOJUTCS B ONPEJEIEHHON CBA3M € YaCTOTON M aMIUIUTYAON (POHOMHOT paMMBbI».

Ha ocHoBe 3THX 3HaHUI CTPOMJIUCH O3/10pPOBUTENbHAS (PU3KY/IBTYPa U JbIXaTelbHAS TUMHA-
cruka. OmHako 3aHsATHEe (PU3KYIBTYpPO TpeOyeT 3aTpaT MBIIIIEUHBIX PECYPCOB, U IOCTUTAe€MBbIid UTO-
TOBbIl BOCCTAHOBUTEJIbHBINA PE3YJIbTAT 3a4ACTYIO OKa3bIBAETCSl HEJJOCTATOUHBIM.
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OTKpBITHE MIKPOBUOPAIIOHHOTO (POHA

B navasie XXI B. ObUIO OTKPBITO HAJIMYUE MHUKPOBUOPAIIMOHHOTO (hOHA TIOKOS Y YeJIOBeKa U
rTyOOKO M3y4eHa pojib MUKPOBUOPAIIMM B )KU3HEHHO BaXXHBIX IMporieccax opraHu3ma. C moMoIpo
CIIeIUATILHO pa3padoTaHHOTO Mpudopa MuoTpeMorpada [7] ObUIO BHISIBIEHO, YTO MBIIIICUHBIE KIIETKU
COKpAInaiTcs Bce 24 9 B CYyTKH, CO3/IaBast HEOOXOMUMBIH /i1 OOMEHHBIX TIPOIIeCCOB MUKPOBHOpPA-
IIMOHHBIN (DOH JIaKe NP TOJTHOM pacciiadIeHuH U BO CHe. MOIIHOCTh MUK POBHOPAIIMOHHOTO (poHA
MMeeT KOPPEJISIHIO C Collep)KaHueM IeMOITIOOMHA B KPOBH, (PU3MUECKUM YTOMJIEHUEM, CTPECCOM U
HAJIMYMEM NaTosioruu. Pacxosibl SHEPreTUYeckux pecypcoB Ha odecredeHrne MUK POBHOPAIIMOHHOTO
(poHa BecbMa 3HAUMTETIBHBI U 32 CYTKHU, 110 KOCBEHHBIM OLIEHKAM, CPABHUMBI C 3aTpaTaMy HA MaKCH-
MaJIbHYIO (pU3UYecKylo paboTy B TeueHue 2 4.

[NonyyeHHble HOBbIE 3HAHUS MO3BOJIMIIM Pa3padOTaTh FAPMOHUYHYIO KOHIIEMIIMIO PECYPCHOTO
BOCCTAHOBJICHUS] OPraHU3Ma.



®. H. Pabuyk, A. 10. Kosenenos, I'. H. JloruHoB... «Pecypcel opranu3zma. HoBbIi TOX0/1 K BBISIBJIGHUIO TIPUYWH BO3-
HUKHOBEHUsI 3a00J1eBaHUI 1 METOJIaM UX JICUSHUSI»

I. TEOPETHYECKAA YACTD

«...VICTUHBI OTHOCUTEJIbHBI B TOM CMBICJIE, YTO OHU UMEIOT CHJTY TOJIBKO JIsl ONpeesIeHHOro
MHOXECTBA TMPEIIOI0KEHUI, KOTOpble BPEMEHHO PacCMaTpUBAIOTCS KaK JOKA3aHHBIE, TO €CThb He
MIOJBEPraloTCsi COMHEHHIO B IAHHOM KOHTeKcTe. OHU SIBJISIOTCS TaKKe YaCTHYHBIMU WM TIPHOIM3H-
TEJIbHBIMH HCTUHAMH, NOO0 MX MOATBEPXKACHHE BCETa YACTUIHO M, KPOME TOTO, O PaHMYEHO BO Bpe-
MeHu. Ho ucTuHa He ecTh MJUTIO3US TOJIBKO MOTOMY, YTO OHa OTHOCHTENIbHA WM YacTHyHa. [Ipak-
TYecKasi 3((PEeKTUBHOCTh TEOPUU MOKET OBITh JIOCTUTHYTA TOJIBKO TOTJIA, KOTJa OHA MPOHUKAET B
MIPUKJIaJHbIE HAYKU WM TEXHOJIOrMIo. [IpocToTa 1iK clokKHOCTb TEOPUH Jie1aeT ee Oosee 3(ppeKTHB-
HOH WM MeHee 3(p(peKTUBHOM, HO He OoJiee UCTUHHON WM MeHee UCTUHHOW. Chipast Teopusi, Ipu-
MEHEHHasl ¢ JOCTaTOYHbIM MAacTepCTBOM [UIsl PAKTUYECKUX LIesIei, MOKET OBbITh CTOJb ke dppek-
THBHA, KaK ¥ COBEpILIEHHAsI TEOPH s, XOTsI, ECTECTBEHHO, YeM OoJiee NCTUHHA TeOpusl, TeM OOJIbIIIe ee
acppextuBHOCTE» (Mapuo Bynre).
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1. Pecypchl oprannzma

Kak n3BecTHO, Bce opraHbl ¥ TKAaHU OpraHu3Ma COCTOAT U3 KJIETOK. Bee (hyHKIMM B opraHuzme
— COKpallleHHe U pacciabieHre MBI, BbIIeJIeHUE CITIOHbI, TIepeBapuBaHUe MMUIIY, OMOXUMUYECKUe
npeoOpa3oBaHmsl, a TAKKe UMMYHHUTET 0OECTIEUMBAIOT CTICIIMAIbHBIE KJIETKU. 15 K01 (DyHKIIUH
CBOM TUTI KJIeTOK. PYHKIIMOHATIbHBIE KJIETKU OJHOTO THIA 00pa3yloT TKaHu. Onpe/ie/ieHHbIE TPYIIITbI
TKaHe! 00pa3yloT OpraHbl: OYKH, NIEYeHb, CEIE3eHKY, KOCTHBIM MO3T, HEPBHYIO CHUCTeMy U T. 1. Bo
B3pOCIIOM OpraHu3Me Oojiee TPU/UTMOHA KJIETOK. Bce KJIeTKH CyIIecTBYIOT B ONpe/ieIeHHOM B3auMO-
CBSI3U MeXk]ly COOO0M, 00pa3ys kuBoi opraHnu3M. Kietka MoxeT ObITh )KUBOU (3TOPOBOI) MU MIOTUO-
el (MoBpeXIeHHOM), ObITh HACHIINICHHOW WJIM MCTOIICHHOU SHepropecypcaMu. OCHOBY pecypcoB
OpraHu3Ma COCTABJISIOT JKUBbIe KJIeTKU. OiHaKO 6e3 BHEIIHErO UCTOUYHMKA SHEPTUN ¥ OMOXUMUYe-
CKMX BEIIECTB OPraHM3M B II€JIOM CYIIIECTBOBATh HE MOXET. BelecTBa U KJIETKH JIOJKHBI ITepemMe-
IIaThCS TI0 OPraHU3MYy OIpeeIeHHBIM 00pa3oM, a AJIsl ITOro HeoOxoauMa (pU3MUecKasi SHEPrusl.

Takum 0Opa3oM, Bce pecypchl OpraHn3Ma MOKHO YCJIOBHO Pa3ZevTh Ha TPU BUIA:

1) KneTouHsle pecypcsl;

2) GMOXUMHYECKHE PECYPCHI;

3) Guodusnveckre pecypchl.

Hepapxuueckas opraHu3aiysi KIETOUYHbIX pecypcoB (popMupyeT (pyHKIIMOHATBHBIE PECyPCHI:
CITOCOOHOCTH TMePEeBAPUBATH U YCBAUBATH ITUIITY, IBIIIATH, BUJCTh, CJIBIIAT, (PU3NIECKU JeUCTBOBATh
U T. 1. Boiciieit popMoi Takol OpraHu3aluy sBJISIIOTCS ICUXUYECKUE U YMCTBEHHBIE PECYPChI, HOM-
BUXOCHOBE TaKJKe JIeKaT KJIETOUHBIE PECYPCHI.

Kaemounwie pecypcbt — 3TO KOIMYECTBO 3/I0POBBIX (DYHKIIMOHAJIBHBIX KJIETOK M COAEpXka-
MeCs] B HUX YHEPropecypchl. BHIMONHAS (DYHKIMIO, KJIETKH PACXOAYIOT SHEPrOpecypchl U TpH
OIPE/IENIEHHBIX YCIIOBHSX, MX BOCIIONHSIOT. PYHKIIMOHATbHASI aKTUBHOCTD KJIETOK COITPOBOXKAAETCS
BBIJIEJIEHUEM TIPOAYKTOB MeTa00IM3Ma B MEKKJIETOYHOE IMPOCTPAHCTBO, OTKYAA OHU JOJKHBI OBITh
BBIBEJICHBI Yepe3 BEHO3HYI0 U JIMM(pATUIECKYIO CeTh cOCyAoB. Ha mporiecc BOCIOMTHEHUS KJIETKaMH
SHEePropecypcoB pacnpocTpaHsieTcs (pyHIaMeHTaIbHBIA 3aKOH OJTM3KOICHCTBUS: JTII0O0E B3aUMOJIeH-
CTBUE MaTepyH (HAIpuMep, BEIECTB U KJIETOK ) IPOUCXOIUT JIUIIb ITPU HETIOCPEJICTBEHHOM KOHTAKTe
APYT C APYTOM.

Kretku crnocoOHbI pa3MHOKATHCS ICIEHUEM, HO TSl 9TOTO0 MM HEOOXOAMMO YBOUTH MACCy.

Buoxumuueckue pecypcot — 310 O€JIKU, KUPHI, YIIEBOIbI, AMUHOKHUCIIOTHI U ApyTrue OUOXU-
MHUYECKHE KOMIIOHEHTbI, HEOOXOAUMBIE 17151 (POPMHUPOBAHUS KJIETOYHBIX pecypcoB. Bruoxumuieckue
Pecypchl MOJKHO YCJIOBHO Pa3JeUTh Ha TPU TPYIIIHL:

1) SHEproKOMITOHEHTHI;

2) cTpouTeIbHBIE KOMIIOHEHTHI;

3) GuoXxumMHUYECcKre KOMITOHEHTBI, HEPUTOJHbIE A1 (DOPMUPOBAHUS KJIETOYHBIX PECYPCOB,
oOpaszyloryecs B rporiecce (PyHKIMOHATIBHON aKTUBHOCTH KJIETOK, IPY Y THJIM3ALIUMH ITOTMOIINX KJie-
TOK WJIM TIOCTYTIAIOIIE U3BHE BMECTE C MUIIEN, BOJOW U BO3IYXOM.

buogpuzuueckue pecypcor — 310 Tero, AaBieHue U MHUKpouOpanus. CornacHo ¢dyHzaa-
MEHTAJILBHOMY 3aKOHY OJM3KOEHCTBUS, B3aMMOIEHCTBIE BEUIECTB M KJIETOK IMPOUCXOTUT TOJBKO
MpY HENOCPEICTBEHHOM MX KOHTaKTe. [{J1s1 TOro 4roObl peakiusi COCTOsIaCh, HEOOXOAMMBI HEo-
CpelcTBeHHOE CONMMKeHNE B3aMMOICHCTBYIOIIMX KOMIIOHEHTOB U MX IPOCTPAHCTBEHHASI OpUEHTALIUS
OTHOCHTEJILHO JIPYT Apyra. DTy (PyHKIHMIO 00eCIIeYnBa0OT OMOMDU3NUECKUE PECYPCHI.

I MONeKyJIIpHOTO B3aUMOJIEHCTBUS TpeOyeTcs Teryio (kKojeOaHusi mosekyn). TerioBoi
pecypc xapaktepusyeTcs TeMreparypoil. CKopocTb HU3KOMOJIEKYJISIPHBIX B3aUMOJICHICTBUM, KaK Tpa-
BWJIO, TIPOTIOPIIMOHANIbHA Temneparype. CKOpOCTh BBICOKOMOJIEKYJISIPHBIX B3aUMOJICHCTBUN UMeEeT
HEJIMHENHYI0 3aBUCUMOCTb. [103TOMY TemmepaTypa Tena noaiepKUBaeTcsi MOCTOSTHHON B ONTUMAJTb-
HOM [T OEJTKOBBIX PEaKIHii AUara3oHe.
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®. H. Pabuyk, A. 10. Kosenenos, I'. H. JloruHoB... «Pecypcel opranu3zma. HoBbIi TOX0/1 K BBISIBJIGHUIO TIPUYWH BO3-
HUKHOBEHUSI 3a00JIeBaHUI 1 METOAAM MX JICUCHUSI»

MukpoBuOpanysi TKaHei Onaromapsi KJAnmaHHOW CTPYKTYpe BEHO3HBIX M JUM(AaTHUECKUX
KanwuIsIpOB CO3/IaeT HAIPaBJIEHHOE ABWKEHUE KPOBU M JTMM(pbl. MUKpPOBUOpAIHs yMEHbIIIAET Tpe-
HUE TPU MPOABMKEHNH (POPMEHHBIX JIEMEHTOB MO KaMWUISIPaM, YBEJIMUUBAET YaCTOTY KOHTAKTOB
BEIIIECTB M KJIETOK B MHTEPCTUIMHU, OOIerdaeT BhIXOJ POJOHAYATIbHBIX KJIETOK M3 KOCTHOTO MO3ra
B KPOBEHOCHOE PYCJI0. MUKpPOBUOPAIIMH HE TOJBKO YBEINYMBAIOT YACTOTY KOHTAKTOB U OOECTIeUn-
BalOT U3MEHEHNEe OPUEHTAMM OMOKOMITOHEHTOB B IIPOCTPAHCTBE, HO M OOJIETYAIOT UX TPOXOKICHUE
Yyepe3 SHIOTETUAIbHbIE eI U Pa3InyHble MEMOpPaHbl, TO €CTh YCHIIMBAIOT TPAHCIIOPT BEIIECTB U
KJIETOK M3 KalTWJUISIPOB B UHTEPCTUIMIA U OOPAaTHO — U3 MHTEPCTUIIMS B BEHO3HBIE 1 JINM(pATUIECKHUE
Kamwuisipel. MUK poBHOpalvst TKaHe! MPUHIMITMATLHO HeoOXoanMa Jist oOecTieueHr st TUTaHU S KJle-
TOK, YAJEHHBIX OT KalWJUISPOB, AJIs1 0OecreueHns UMMYHHBIX MPOLIECCOB B YacTH MPOABUKEHUS
Y KOHTAKTa JICWKOLIMTOB C KJIETKAMHU TKaHU, JJIsi HOPMAJIBHOTO KOCTHOMO3IOBOTO KPOBETBOPEHHUS.
[Toatomy OrOpU3MUECKHIA Pecypc MUKPOBUOPALIMH, TaK ke KaK M TEIUIO, SIBJISIETCS] BAXKHOW M He3a-
MEHHUMOM COCTABJISIONIEH (PU3UOIOTNIECKMX U IMMYHHBIX TPOLIECCOB U PEIIAIOIIAM 00pa30M BIIU-
sieT Ha (POPMHUPOBAHUE KJIETOUHBIX PECYPCOB.

Jl71s1 mepemertieHusi BemecTB U (POPMEHHBIX JIEMEHTOB KPOBH I10 COCYAaM, He UMEIOIINM KJla-
MAHHOHM CTPYKTYpBI, OPraHM3M CO3/IaeT apTepuasibHOe U BEHO3HOE AaBieHue. [laBiieHue co3gaercs
YIIPaBJIsIEeMBIM TOHYCOM COCYIMCTO-MBIIIEYHBIX CTPYKTYP M SIBJISIETCSI BaXKHBIM (DAKTOPOM B (hHITB-
TPAIMOHHBIX U JIPYTHX Iporeccax. ApTepuasibHOe JIaBJieHUe SIBIseTCsl pabourM MapaMeTpoM st
ynkumn nouek. Huxe 80 MM pr. cT. BeIgeauTenbHas (pyHKIMS Moyek npekparaercs. [Ipu yenu-
YEHUM apTepUaIbHOTO JaBJIeHUs (DYHKIMS TIOYeK yaydinaercs. [laBjieHne B Kamwuisipax U MHTep-
CTUIMAILHOW KUIKOCTH CTAaOMIIM3UPYETCS] HEPBHOM CHUCTEMOM C TIOMOIIBIO COCYIUCTO-MBIITIEYHBIX
pecypcoB Onarogapst 0OpaTHOM CBSA3KM ¢ MHOTOUHMCIEHHBIME OapoperenTopamu.

Takum o6pazoM, OModu3MIecKre pecypchl — MPUHIMIHATIBHO HEOOXOOMMAas COCTABIISIONIAs
npoliecca BO3OOHOBJIEHHSI KJIIETOUHBIX PECYPCOB.

Bo300HOB/IeHHE ¥ HAKOILIEHHE PECYPCOB OpPraHn3Ma

Buoxumudeckue pecypcbl MOCTYNAalOT B OPraHM3M BMECTE C IMUIIEH, BOJOH M BO3IYXOM.
Opnaxko, mpexkje 4eM MHUINA CTaHeT OMOXMMHUYECKUM PECypcoM, OHa JOJKHA ObITh MHOTOKPATHO
npeoOpa3oBaHa, OUMINEHA OT BPEIHBIX BEIIECTB, IPUBE/IEHA B HYKHbIE OMOXUMHUECKIE KOMILJIEKCHI,
KOTOpbIE OJDKHBI OBITh JOCTaBJIEHBl HETMIOCPEACTBEHHO N0 KieTok. [IpeoOpazoBanue nuim B OHO-
XMMHUYECKHE PECypChl BBITIOMHSIOT KJIETKU PA3IMYHBIX OpraHoB. BHOXMMUYECKHE pecypchl MOTYT
HAKaIUIMBATLCSl B OPraHU3Me B Pa3IMYHbIX Oy(EepHBIX CUCTEMaX: HAIpUMeD, MUIIA aKKYMYJIHPYeTCs
Y TIOCTETICHHO TepepadaThiBaeTCsl B JKeIyAKe M KUIIEYHUKE, OeJIKM — B JTUM(aTUIECKON chcTeMe,
OMOXMMHYECKHE PECypPChl BHICOKOW CTENEHH TOTOBHOCTH — B KEJYJOYKaX MO3ra, )KUPbl aKKYMYJIH-
PYIOTCS )KUPOBBIMH KJIETKAMU U T. 1.
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®. H. Pabuyk, A. 0. Kosenenos, I'. H. JloruHoB... «Pecypchl opranu3ma. HOBbI MOIXO/ K BBISIBJIEHHIO TPUYKMH BO3-
HUKHOBEHUsI 3a00JIeBaHUI U METO/IaM WX JICUESHHUsT»

KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

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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