1965 2. Hionw Tomn 86, svin. 2
VCIHEXH ®PHSHYECREHX HAJVFR

577.37

JEICTBME MUKPOBOJIH HA JKNBBIE OPTAHU3MBI
N BUOJOTHYECKUE CTPYRTYPLI

A. C. II'pecman

Buosoruueckoe peficTBMe pagnmo4acTOTHHIX 3JEKTPOMATHUTHBIX IIoJeil
H3yYaeTCA HAa NPOTAKEHNH HOYTH COPOKA JeT. 3a 9TO BPeMs, B COOTBETCTBUU
C pasBUTHEM pAZUOTEXHUKW, B KPYT HCCJIENOBAHUN BHKIOYANHCHL Bce Gouee
u Gosnee Beicorme uacTorhi. OcobeHHO MUPOKHI pasMax MOJYYHUIH MCCIEO0-
BaHUA OuoJdOrm4YecKoro meictsusa Murposoud *). Ilpumepno 3a 20 mer, upo-
MeIuX CO BpeMeHN TeXHHIeCKOro OCBOGHUA 3TOTO AMANA30HA, ONy0JINKOBAHO
y:ke Ooxee 1000 paGor mo BompocaM: 3JEKTPHYECKHX CBOHCTB JKUBHIX TKaHeil
B MHKPOBOJHOBOM [MANA30HE, MOIVIOMIEHWA M [peo0pa30BAHUA HHEPIHH
MHKPOBOJH B TKAHAX, JEHCTBUA 9TUX BOJH HA JKUBHE OPTAHU3MHE M OMOJOTH-
9eCKMe CTPYKTYPH U BHIABIEHUSI MEXaHW3Ma HTOTO NeiCTBHA, IPUMEHEHUs
MHKPOBOJH B ¢HU3WOTepAlNy, H3YIEHUs BPEIHOTO [eHCTBHSI MWKPOBOIH
¥, HAKOHEIl, IPUMEHEHHUS MUKPOBOJIH B OHONOTUYECKHX HCCIETOBAHUAX.

YcranopmeHo, 4T0 MHKPOBOJHB OKAa3HBAKT BIUAHWE HA ;KUBHIE Opra-
HU3MBI CAMOI pa3JMYHO CTENeHN OPTaHW3ALNA — OT IPOCTEHIINX J0 BBICOKO-
PASBUTHIX. YTO 3TO BIHAHUE MMEET MECTO [asKe IPU BecbMa HEOOJBIINX WHTEH-
CHBHOCTAX OONydYeHWsT W Xapaxrepusyercsa pasHoobpasHoMu sddexramm —
OT peaKIuWi IeJoro OpraHuaMa [0 H3MeHEHHI Ha MOJEKYJIAPHOM YpOBHE.
Nmerorcas ocHOBaHMA IOJAraTh, YTO MEKPOBOJIHBI TIPUHHUMAIOT yYaCTHEe
# B HEKOTOPHX OMOJOTUYIECKHUX HPOLECCAX.

Buonoru u megnku Bce 6osiee MINPOKO HPUBIEKAOT UIUKOB U HE;KEHEPOB
K HCCJIeOBAHMAM OHOXOTUYECKOro AeiicTBUA MuKpoBOdH. OcobeHHO 3aMeTHEI
TAKHME TEHACHIIMM B TOCIEHHE I'OJbI, KOTAA HAKOIJIEHHE® YiKe HKCIepUMeH-
TaJbHEE MaTepUANsl HO3BOJMWIM HepefiTyu R wucciaeoBaHUAM Ouodusuro-
XHMIYECKIX MeXaHu3MOB drToro peficrsusa. Bmecre ¢ Tem ¢usurm u pagwmo-
UHKEHEPH HAIJIW B HTUX WCCIAEJOBAHUAX M CAMOCTOATEIBHHII HHTEpEC —
BO3MOKHOCTh M3YYeHUA HEKOTOPHIX crelumuecKnX GUONOTrMIecKuX SBIEHWUI,
a Tak)Ke OTIpaBHBIE JAHHHE Jis QU3NYECKOTO MOMEIMPOBAHMA HEKOTODHIX
OMOJOTHYECKUX CHCTEM M IIPOIECCOB.

Nsnosennoe paer oCHOBaHME CUYHTATH, Y10 Haspejaa HeoOXOAMMOCTH
O3HAKOMHATH (UIHMKOB ¢ PKCIEPUMEHTANBHHIMI U TEOPeTHIeCKUMHU paboramu
0 M3Y9YEHN0 GHOIOTHIECKOTO JeHCTBIA MUKPOBOJH, TAK KaK [0 cero BpeMeHH
COOTBETCTBYIOIHUE 0630phl OYOJIMKOBAJINCH TIABHEIM 00pasoM B GHOIOrHUe-
CKUX W MeIWIMHCKHX sypHamax !"!') a wu3 crareil, HOABHUBUINXCA B PAJHUO-
TeXHUIECKON mepuogure 2718, nmajexo He Bce OTAMYAIOTCA J0CTATOYHOH HOI-
HOTOH WMBJIIOKEeHHUSA.

B namHoff cTaThe MBI PACCMOTPUM TAKHe DKCOEPUMEHTATIbHEIE M TeOpeTH-
9ecKue McclefoBaHWA, KOTOpPLe, HA HAII B3IJIAN, OpeACTaBIA0T HanOoapmuil

*) B OumonormdecKoil ¥ MeAMUMHCKOH JAMTepaType IO MHKPOBOJIHAMM IIOAPa3y-
MeBAIT MUPOKUA guanason gacror — oT 100 Mey mo 100 I'zy.
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HHTEpeC /iifd PU3UKOB, M NOCTapaeMCs CHEJNATh 3T0 B dopMme, MOCTYIHOH A
HECHEeNUAJIUCTOB B OMONOTHM W MeIUI(HHE.

Tax xak mccaemoBaHus GHONOrMIECKOrO JIEHCTBUA MUKPOBOJIH B 3HAYH-
TeJIbHOM CTENEHH CBA3AHH C COOTBETCTBYIOMIMMH HCCIEHOBAHUAMY B APYTUX
YYaCTKaXx COEeKTpa PajuodacTor (a B mOCJedHee BpeMs [ayke HH3KOYaCTOTHOTO
1 NEQPAHH3KOYACTOTHOTO AWANA30HOB), TO HAM NPUAETCA WHOIJA BHIXOJHUTH
3a PaMKH, OrpaHWYCHHHE HA3BAHHEM CTATHHU.

1. 3JIEKTPUYECKHE CBOICTBA TKAHEWN B MUKPOBOJHOBOM AWAIIA30HE

HccnemoBaEmaM 3IEKTPHYECKUX CBONCTB TKAHEH W CYCHEH3MH KJIETOK
B MEKPOBOJHOBOM JHAaNa30He HOCBAMEHO 3HAYUTENBHOE TUCI0 PaGoT U B TOM
uyciie HECKOJNBKO CHEIMAaJbHKEX 0030pHEIX crarei 17-19,

Eme B pansux mcciaenosaHuax G0 ycramosaeHo % 18, qro npu wacToTax
HUKEe J[eCATKOB Merarepl JMIJeRTPHYECKAass HPOHNWIAEMOCTh U YHEJbHOE
CONPOTHBRIIEHWE TKAHEHl ONpefleNAnTCA IIaBHKM 00pa3oM KIAETOUHMME MeM-
OpaHaMu, AefiCTBYIOIMMMHA KaK TOHKHUE CJIOM C BHICOKMMHA €MKOCTHIO M CODpPOTH-
paeEneM. YacToTHOM 3aBHCHMOCTBHI0 MMIEHAHIA KAETOYHHX MeMOpaH m 0o0y-
caoBauBaeTcd Ha0mofaeMoe YMeHbUIEHWE WMNEJAaHIA TKaHEH mO0 Mepe BO3-
pacTaEHsa YaCTOTHL.

B muxposoanosom pmanazone (shime 100 Mey) rimetounsie MeMOpPaHSI
CTAHOBATCA IIPAKTUUECKHM KOpoTKozaMKHyTHMu. I[loaromy aaerTpmueckue
CBOMCTBA CYCHIEH3WII KIETOK M TKaHeil ¢ BHICOKMM COAEpPIKAHKEM BOJABL OIpeE-
IeNANTCS BOJHEM, COJEBHM W OPOTEHHOBHM CONEPIKAHMEM BHYTDPH- M MeK-
KJIETOYHON Cpefnl. JIeKTPUUeCKHe CBOMCTBA YKUPOBHX TKAHEH OMPeNesiioTCsa
mapaMeTpaMd KHMPOBHX KJIETOK M OKPYKAOIeH HX 3JeKTPOINTHYCCKON
CpeJH.

KoMnnexcHas [HaJeKTpHYECKAas NPOHHIAEMOCTh THAHEH KMBOTHHIX
H YeJoBeKa H3Mepsiach, KaK NPABHIO, HAa CBEKEBHPE3aHHEX ofpasnax
npu temueparype 37° C (B HeroTopux uaMepenunax —upu 27° C), npu moMomu
M3BECTHHIX B PAfUNOTeXHHKE BOJIHOBOJHBIX M PE30HAHCHEIX METOLOB, MOAu(H-
[UPOBAHHKIX € YYETOM BHICOKHMX 3HAUEHHI [MBJIEKTPUUECKOH NPOHULAEMOCTH
¥ TAaRTeHCa YTia mOTePh B JKUBHX TKAHAX 20723, Jlia mamepeHuil B AnanaszoHe
100—1000 Mey upumeHsANachb IOBYXUPOBOAHAH JjuHEWA 2¢~%6 B nmanazoHe
1-—3 I'ey — xoaxkcmanbHasi JauHusA 22 ¥ npu Godee BHICOKUX H4ACTOTAX —
BOJHOBOXHAs JjuHUA 29731 ViamepeHusa ¢ KUAKAMM CyOGCTAHIUAMEH LPOBOAU-
AWCh TEMHU jKe MerofiaMu W, KpOMe TOr0, ¢ HCIOJIb30BAHMEM KOAKCHAJBHBIX
X BOJHOBOAHHX MocrtoB 3°. PesoHaHCHEE MeTOHN ¢ OOMEIeHHeM o00pasua
B KOAKCHAJBHHIN WIN 00BEeMHHII Pe30HATOP NPHEMEHAIMCH TOJIBKO JJIA MAJKX
06pasuoB OMOJOrMYECKUX Martepuaiion 3% 34,

o BenwumHaM  KOMImIEKCHON  [IMBJIEKTPHIECKOH  OPOHMIAEMOCTH
e* = ¢’ - je” m xapakTepy ee AMCHEPCHH B MHKPOBOJHOBOM [Hamna3oHe
TKAHW KMBEHIX OPTaHU3MOB MO)KHO pasfexuts % 6 18 ma 1pum rpynnsl B COOT-
BETCTBUH C COAEPKAHMEM B HUX BOAK: JKUAKHE TKAaHU (KpoBb, auMda), THAHH
¢ BHICOKUM COJle PKaHNeM BOJXHL (MBIIIIKI, KOJKA, I€UeHD U T. I.) M TKAHY C MaJBIM
COlep/KaHMeM BOMK (KUP, KOCTH).

B ra6a. I, cocraBierHOfi mo JAaHHKM pasHHEX aBTOpoB % & 18,
NpuBeJeHH 3HAYCHNUs & 1 ¢ " [ TUONYHKX TKaHe# yeJloBeKa OPU PAa3HELX YaCTo-
tax. IlpuBeneHN Tak;Ke COOTBETCTBYIOM[ME NAaHHLIE AJA BOAH 5 25, 36, Bonskwe
3HaYeHUsA DPACCMATPUBAEMHX BeJIMYWH HAUMEHH M [ COOTBETCTBYHONMX
TRaHe# KUBOTHHX 7 (cM. rtabx. I).

ITpencrapnennne B Tabauie NaHHEKE MOKA3KBAIOT, YTO TKAHH ¢ GOJBIIMM
COmeD:KAaHMEM BONH 06HaJal0oT BHCOKMMM 3HAYCHMAMH [HAJIEKTPHIECKOH
OPOHHUI{AEMOCTH, & TRAHU C MAJBIM COJAeP/KAaHUEeM BOAH — HUBKUMHU. JHAYCHHSA

28-31, 35,
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Tabamua I

KoMniexcHas JUJEKTPAYSCKAA NPOHENAEMOCTL TKAHEH UYel0BeKA
B MEKPOBOJHOBOM Amanasode upm rTemmeparype 37° G

YacrtoTa, Mey
Bum Tian 100 | 400 | 1000 | so00 | 4600 | 8500 | 9400 | 24000
¢ —JuBNeKTpHUYEeCKAas NPOHHIAEMOCTH
Mz 73,5 53,0 50,5 | 46,5 47,3 41,0 —_ —
Hosxra — — — 43,5 —_ 35,5 — 23,0
Ilewens 77,5 46,0 46,5 | 42,5 —_ 36,0 — —
Hap — 5,5 6,4 6,5 5,85 4,0 4,5 3,4
KocTasii MO3T — — 5,8 5,0 — 4,9 — —
Roctn — — —_ 8,35 7,83 —_ 7,6 6,3
Henrnas wpoBb — 61,5 62,5 | 53,0 — — 45,0 32,0
Bona 744 | 74,5 | — | 744 | 71,5 — 65,3 | 41,6
¢’—KodpPrIuUensT NoTeps

Murgrst — ‘ 51,5 23,4 } 18,0 18,6 17,6 — —
Kosra — — — 16,5 14,0 — 16,0 13,0
Teuesin | 107,0 ] 39,0 17,6 12,2 — 13,3 — —
Mup I 3,7 | 2,08 1,6 1,17 | 0,66 | 0,95 1,1
Kocrapiii Mosr — — 1,27 1,05 — 0,68 — —
Rocrr - — - 1,32 1,3 — 1,45 1,1
IlennHas KpoBb — 58,5 28,0 15,0 — — 23,0 20,0
Bogma 0,3 0,95 — 8,2 12,8 — 22,3 34,5

Hpemewanna 1. 3mavenus &’ npm 4vacrorax 100—3000 Mey moxyuems
IIyTeM Ilepecdera COOTBeTCTBYIOIIMX HNAHHBIX [JAA YHEJbHOH SJIeKTPONpPOBOJHOCTH.

2. 3BadeHnsa &' W &” AAA KPOBH IOJYUeHH NyTeM IepecdeTa COOTBETCTBYOIIUX
AaHHEX [Aaa Temunepatyps 27° C (¢ noMOmpBI0 TeMOePATYPHHX KO3Q@HIMHEHTOB).

3. 3Havenus & ¥ &” ONA BOAS NOJYYeHH NYTeM [epecdeTa COOTRETCTBYIOMUX
JAaHHHX 1asa Temmeparyp 20 m 25° C.

JUAIIeKTPUYECKOi! HNPOHWIAeMOCTH KPOBH OKa3bBaoTcA mpmmepHo Ha 30%
HIDKe COOTBETCIBYIONMX BHaweHWil Iust BOAH (miam QU3MONOTHIECKOrO pac-
TBOpa). ITO paziIuIMe OTHOCAT 2526 3a CyeT HPUCYTCTBUA B KPOBHM MPOTEMHOBEIX
MOJIEKYJ (IJIABHEIM 00pa3oM reMordofmHa), KOTOPHE MPEACTABIAIOT KAK OB
(TUIJIERTPUYECKNE IMOJOCTHY ¢ HHU3KOH [UIIEKTPHYECKON NPOHUIAEMOCTHIO
(20—25 u BmKe) B DIEKTPOJUTUYECKON Cpefe ¢ BHICOKOH [(HAJIeKTPUIECKOH
[IPOHUIIAEMOCTHIO.

HJagapre Tabauibl MIMOCTPUPYIOT YACTOTHY B3aBUCHMOCTb — JHCIEp-
CHI0 KOMIUIEKCHOH /[MBIeKTPHIECKONl NPOHMIAeMOCTH B MHUKPOBOIHOBOM
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nuanasone. Teoperudeckmii aHaAuM3 Xapakrepa [UCIEePCUH [JA THaHei ¢
0OIBITAM CONepKaHHEM BOIH TPOBOAMICA 37 %8 Ha OCHOBE pacCMOTpPEHUs
OAHHBIX [JIA KPOBM, CTPYKTYpa KOTOPOH XOPOIIO M3BECTHA, a MOJIYYEHHBIE HA
Heil pPe3yJbTaTHl JETKO CPABHHBATH C COOTBETCTBYIOMIMME JAHHBIME [JISI BOMIbI.
Ha puc. 1 mpepcraBiaeHs KpuBee TUCHEPCUM KHAJIEKTPHUYECKON HPOHMIAEMO-
CTH ¥ yAeAbHOr0 COHPOTHBIEHHUs KPOBH °,

B page paGot 23 3. %8, 39 1510 mokazaro, 4To npu 4acrorax Himske 100 Mey
XOR JUCIEPCHAU JJA KPOBM YAOBIETBOPWTENHHO ANNPOKCHMUPYETCS VypapHe-
ausamu Jlebas — Hdannepa 49, BoiBegeHHHMI Ha OCHOBe Teopuu Maxceenma —
Barmepa pana cdepuuecKmx uacTui, CyCIeH3MPOBAHHBIX B Cpefie C WHBIMA
3HAYEHUAMH KOMOJIEKCHOH AM3IeKTPHYECKON TIPOHHIAeMOCTH:
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(om lem), T — mocToAHHAsA BPEMeHM pejarcanuu, K — pagmyc YaCTHI]
Kposu (cm), p — Roas obbema, 3aHuMaeMas gacruiamu, C,, u G, — eMKOCTh
n nposoguMocth MemOpanm Ha 1 em?, e, = 8,85-107 ¢/cm.

Hugercer 0 ¥ co OTHOCATCA COOTBETCTBEHHO K HYJNEBOMY M 0GeCKOHEYHO
BBRICOKOMY 3HAYEHUAM YAaCTOTH, MHAEKCH [ M @ — K YaCTHIAM U OKpPYyRalouei
ux cpege.

Tpyaso 6ui0 00BACHUTH MeNJeHHOe u3MeHemme e* B numamazone 100—
1000 Mey. Ilpu sTux 9acToraX BIAWUSHUE KJIETOIHHIX MEMOPAH yKe HE CKa3bl-
BAETCA, a MOJAPHBIe CBOWCTBA MOJERYI BOJH elie He IposBisiorcs. Heanss
OUNATH MPH TAKMX JaCTOTAX ¥ PEJAKCAIHOHHOM IMOMAPU3AIAHA MPOTEHHOBHIX
MOJEKYJ, d4acToTa pejakcanuu KoTopeXx okono 10 Mey. Bwimo mpeamomo-
MEHo 2% OZHAKO, YTO OTHeJbHHE TACTH NPOTEMHOBHX MOJEKYX 00JamamT
CTEIeHAMHE CBOOOMBI BPAINEHUs, H YACTOTH PENAKCAINA HTHX 4Yactel KOHEUHO
BHIIIe, YeM y MOJIEKYJB B 1eN0oM. [1Jif 9KCIePHUMEHTAJNBHOH NMPOBEPKHU 3TOMH
rUOoTe3n OwIIM HpOBEJEHH U3MEPEeHUs HA MONEKYISAPHHX COeJNHEHUSIX,
CPABHUMHX II0 PasMepy ¥ CBOMCTBAM C NOJAPHHMM IPyOOAMU B MOJEKYJe
remoryiobuna. [JIA HEKOTOPHX AMUHOKHUCIOT W HEeNTHAOB OB OGHApYKeH
coexTp wacrtor peaakcanuum or 400 go 3000 Mey. Jipyroe umutepecmoe mpej-
OOJO/KEHnE 25 COCTOUT B TOM, ITO MOJEKYJH BOLBI, THAPATUPYIOUHE MOIEKYIY
reMor;io6uHa, ¢ JMAJEKTPUYECKO TOUYKHM 3PEHHSA HAXOOATCA MEAAY JbIOM
u cBOOOHNHOM BOXOI, objagas vYacTtoTaMm pedakcanuu B Auamaszone 300—
500 Mey. Ilpu taxkux yciaosusx B puamasone 100—900 Mey &' «casanmoiiy
BOJAH AOJKHA AMCIEPrHpPOBATh B Ipefenax 78—D5, 4ro Morao O 00bACHUID
gucnepcuio & KPOBH B 3TOM JKama3oHe.

Xapakrep pucmepcun npu wacrorax Beime 1 ['zy yaoBieTBOpHTENBHO
o0'bsacHACTCH NOMAPHHEIMA CBOHCTBAMM MOJEKYX BoOAn. HKpuseie pucmepcui
¢ W e” JOCTATOYHO XOPOIIO ANNPOKCHMHPYIOTCA IPHBEJeHHEMA YPABHEeHUAMY
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JleGas (1) guA OMHOTO BPEMEHH PENIAKCALMH, eCJIM B BEHPaskeHUe A & BBECTH
HOMOJHUTeNBHHI YieH, YINTHBAIMIKA MOHHYI0 TPOBOAMMOCTD 28 33:

” — &0 ] [0}
e :ﬁwmz +1,3-4018 -2 (3)

rge 0 — HOHHAS TPOBOXMMOCTH, MpeAnojaraemasl He3aBHCHMOIl OT 4aCTOTHI.
Xapaxrtep nucmepenu &* RUPOBHX TKaHEH 00yCIOBINBACTCS CTPYKTYPOH
NocAeqHUX. ¥ CTAHOBIEHO 28,
970  ANBJEKTPHYECKHe  Ta-
pamMeTph IUCTO FRUPO- \
BHIX THKaHeHd NpPaKTUYECKH dYa-
CTOTHO HE3aBUCHMBI B MUKPO-
BOJHOBOM JIHAIIa30HE, B TO Bpe-
MA KaR y TKaHell, COCTOAIIMX
W3 ;KUPOBHIX KJIETOK, OKPYIKEH-
HHX 3JeKTPONUTUYECKON cpe-
Ioii, HaOmIaeTcs JUCIePCHA.
Xapakrtep AucmepcHm Lapa-
METPOB KOCTHBIX THKaHell Haii-
JeH 28 ynopJIe TROPAOMIUM Y PaB-
meanaM [Jlebaa co BpeMeneM w2 w P
peaakcamuu 0,7-1071' cex n Yoz, Mey
MONpPaBKOi HA HOHHYIO BIIEK- a)
TPOUIPOBOIHOCTb.

2. TIOTJIOM[EHUE
MHKPOBOJIH B TKAHAX
JRVBLIX OPTAHM3MOB

MNexops us anekTpudecKux
cBOIiCTBR TKaHeH, DOoTJoneHue
B HUX DHEPTUN MUK POBOJH CBS-
sprBafoT b 5 6 29,30 ¢ qpyMsa oc-
HOBHBIMH TIPOIECCAME: IIOTEPA-
MM DHEPrud 3a Cc9eT HOHHOI
TMPOBOXUMOCTH U JUDIEKTPUYe-
CKHMHI TOTePSIMH 3a c4eT pe-
JakcaIllMOHHON monspumsanun Yacmoma, Moy
Moaexya somul. ( BO3pacta- P
HMeM YacTOTH Bce Gojiee 3Ha- 7
yureJbHasgs 0JdA TIIOTJ0mAae- Puc. 1. Jucmepcusa puagekTpHYecKol 1ponnna-
MOIi sHeprum o0yCIHOBIMBA- eMOCTH (¢} M Y[eJSHOTO COUPOTHBIEHHA (6) KPOBK
erca HH3HBKTqueCHHMH B JquarnasoHe pajguovacTorT.
notepsamu: B 10-cu puanazome — 50%, B 3-cm — 90%, B 1-cm — 98 % 29 30,

Kaxk u3BecTHO, Takoe IOTJOIMEeHNWe DHePruHd MUKPOBOJH CBS3aHO C IIpe-
o6paszoBaHueM ee B TemnoByw. Ha 910M OCHOBAaHWH MHOIHE WCCIENOBATENH
cUMTANIE HAaTPEeB TKaHeN eIWHCTBEHHOU NMPUYHHONH OGMOJOTMUECKOTO [eHCcTBHA
MHIKDPOBOIH. ¥ TBepsaamu 9, uro peficreue MUKpOBONH Kopode 10 cm mpax-
THYECKH He OTINYaercs OT fAelicTBHA uWHPpaxpacHmX ayueil. Memay tem
TaKOe OTO:RAECCTBJIEHHE NpecTaBlisieTrcs He0GOCHOBAHHBIM 3 yike B CHIy pas-
JE4UsA  [IPONeccoB HpeoOpasoBaHWA BTHX IBYX BHEOB JAYYHCTOH dHeprum
B TenJaonyl. B camoMm gene, mpu wH@pPaKpacHOM o0JyYeHHW HAarpeB TKaHeil
OPOMCXOIMT 3a CYeT YBEAWYeHUS KHUHETHWYECKOH pHeprumu OecrnopALodHOro
JBU;KEHUST MOJEKYJ, a XPH MHUKPOBOJHOBOM — 3a CYET YHOPSLOUYEeHHOTO,
KOTePeHTHOT0 KojJeOaHUsd HMOHOB M MOJIEKYJ BOJH C YacTOTOW MUKPOBOJH
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(Tounee ¢ Oauakoit kK Hefi wyacrtoroil). Ecau ywecth, 4T0 B OGHOJIOTHYECKHX
CTPYKTypax GOJBLIYI0 POJb Hrpar0T MeMOPAHH ¢ IOBePXHOCTHHIMEH OPHEHTH-
POBaHHHIMHI CJIOAME T'HAPATUPOBAHHHX GEJIKOBHIX MOJEKYJ, TO CYIECTBEHHOE
pasauame Omomormdeckux sPPeKTOB mpu HTHEX ABYX HPONECCAX CTAHET Ode-
BuAEEIM. Hak Oymer mokasaHo Hu:Ke, 3T0 coobpakeHHMe IOJTBEpPEHIOCH
B KCHEePHMEHTax (KOoTopsie OyAyT ommcaHw B ri. 6), moKazaBmuX, 9TO HIPH
OJMHAKOBOM HArpeBe ;KWBHX THaHell wHPpaKpacHHMH JydaMd B MHKDPOBOJ-
HaMu 1-cx qmanasoHa Gmodormdeckue 3QQPeKThl 0TMEYal0TCA TOJBKO B IOCIE[-
HeM clydJae.

O6cy:xnmanack BO3MOKHOCTD IOTJIOIEHUS MUKDPOBOJH, CBSIBaHHOI'O
¢ BHYTPHUMOJEKYJIAPHHME IpoOIeccaMu B OEJKOBHIX MoOJeKygaXx. Taw, HaOopu-
Mep, Opefmoyarans %', 4ro HOIIONEHHEe BHHEPrHM MHUKPOBOJH MOKET OBITH
CBS3aHO C BpAamEHWEM BHYTPUMONEKYJIADPHHX CTPYKTYP OTHOCHUTEIBHO
C — C-cpaseil, ¢ TPaHCIAAUMOHHHMH NEePEXONaMK THIPOKCHABHHX IDPyOO
W3 OfHOTO LOJIO;KEeHWA C BORODONHOU CBA3BI0 B APYroe, ¢ BpAINATeJbHHIMU
YPOBHAMHK DHePrum B MeTacTa0MIbHHX COCTOAHHAX u T. X. PaccMarpmeajach
TaK/Ke BO3MOKHOCTh MOHM3aIHOHHKX 5(PeKTOB MUKPOBOJH ¢ (OPMUPOBAHIEM
papuranos O, u OH npu BHCOKMX uMnyabcHNX MomuOCTAX %%, OgHAKO 3TH
OpefIONoKeHAsA He HOJIYYWIH [OKA JKCHePUMEHTAJIHHOTO UONTBEP:KIeHUA.

Bonee y0epuTenbEH TeopeTUYECKWe M OKCICPUMEHTAJNbHHE [aHHEe
0 Pe30HAHCHOM IOTJONeHAN MHKDOBOJH GmocTpyKTypamm. Takoe moriomie-
Hye BHoepBhle OHI0 o6Hapy:keHO *37%% mpH uBMEPEHWH KOMILICKCHOH [MAJIeK-
tprueckoit mpormmaemoctr Mermanaabmurata (C;H3zCOOHj) B puamaszome
gactor or 90 ey mo 30 Izy. Habaopanca makcumym tg 6 m miaato Kpusoii &
upu gacroTe 4 ['2y. B moab3y pesomaHcHOro xapaxrtepa 3Toro spdexra cBu-
JeTelbCTBOBAJA HE3aBHCUMOCTD 3TOH 9acToThl oT Temmeparypu. OgHako Mak-
CUMYMH tg 0 HOHKANINCh IPH YMEHBIIEHWH TeMIepaTypH, 4TO IPOTHBOpe-
9IJI0 THCTO PE3OHAHCHOMY 3PderTy. ABTODH UPHUIIIHA K 3aARIOYEHHIO, UTO
HabmomaeMoe MOIVIOMIEHWEe CJENYeT paccMarpuBaTh KaK KOMOMHAIUIO peso-
HAaHCHOTO ¥ peJaKCANMOHHO-IOJAPU3AMMOHHOTO.

Hepapro Ghita BRICKa3aHA HHTEpPECHAs IHIOTE3a O BO3MOMKHOCTH Peso-
HAHCHOI0 OOTJomeHusa MuxkposodH um YHKB GeaxxosniMu Moserymamuy 46 47,
BosMomxHEOCTh mOrJIOmMEHWA MUKPOBOJH MOJeKyjaMu (epMeHTOB CBA3BIBAIOT
¢ IHIOJb-JUIOJbHEMA B3aMMOAEHCTRAAMY, BO3HUKAOIEMHA Oaarogaps Qayk-
TyanuaM pacmpefieleEMs IporoHoB B Mojekyxe. IIpm cpegmem paccrosmum
MeKIy OOKOBHME IPyHNAMH MOJERYAR OKoxo 9,5 A AUNONb-IUIOIBLHBIM
mepexof COOTBETCTBYeT SHEPTHH KBaHTAa 3-cx BOJH. C yBeJIHMYEHHEM paccTos-
HEA MEXKAy IpyNOaMu BO3pacTaeT ANMHA BOJHH, COOTBETCTBYIOMAsSI YHEPrHH
B3auMofeiicTBUSA. ABTOpP IpPeANONIORHI 46, 4T0 BIUAHWE MHUKPOBOJH Ha IIPO-
TOHHOE pacmpejleieHEe B MOJEKYyJe $epMeHTa MOKET IPHBECTH K M3MEHEHUIO
AKTHBHOCTH peaknuu ¢PepMeHT-cyOcTpaTHOro KoMmjueKca. [Jas mpoBepKu
9TOT0 HPEANOJOKEeHHA |OBLIN DPOBEleHE HSKCOePHMEHTH N0 00IydYeHHio
pacrsopa, COAep:Kamero TaKoH KOMILIEKC, MHKPOBOJHAMZ CO CBUINMDYHOIIeH
vacroroil B mpepemax 8,2—12,4 I'zy. OGnydenme B rteuenue 1 mun mpuseso
K H3MEHEHUIO ONTHIECKOH MIOTHOCTH pPacTBOpA.

XapakTep HOTJIOMEHNUsI ¥ pacHpeesieHNs SHEPIUH MUKPOBOJH B TKaHAX
TeJa JKUBOTHHIX W Y€JOBEKa ONpPEeleNsaeTcs CTeHEeHBI0 OTPAKEHHA OT IOBEPX-
HOCTM T€Jla, AHATOMHYIECKHM pACHOOJIO)KEHHEM CJI0eB THaHeH U pasMepamu
TeJa OTHOCHTEJIHHO NJIMHEI BOJHEHI.

Kospdumuenr orpasxeHuss @ BRUmMCIAica % 48750 o ussectHoll Gopmyie
JUIs ITOCKOR BOJIHBI, HAflaiomiedl 13 BO3NYXa Ha IJIOCKYIO MOBEPXHOCTh CO 3Ha-
venneM &* qua xoxu m p = 1 (470 cupaBeAaHMBO sl TKaHeH ;KMBOTHHIX)

_ [ Ver—1)\? 4
9—<~—~—~V8—*+1)- (4)
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Ha puc. 2 norkasano maMeHEHHe BEeJWYIMHE Kod(@uImeHra OTpaKeHHA B 3aBH-
CHMOCTH OT YaCTOTH, 00yCIOBIEHHOE COOTBETCTBYIOIINM M3MeHEHHWEM ¥ KO3KH.
B sroMm pacuere He y49uThiBaeTCd, OGHAKO, TOT (ART, UTO MERAY CI0EM KOKH
M MBHIIEYHHMH TKAHAMH, HMEOIIUME UPUMEPHO OAMHAKOBOE 3HaYeHHEe &,
HaXOMHUTCHA CJOK TONKOKHOH KHPOBOMl TKaHW, O0JAfalOMuil 3HAYUTEIBHO
menbmeli peamumaoir &’. Teoperwdeckuit amamms morazam ®17%3 910 caoit
OOJKOKHOIO KAPA MO:KET uUrpaTth poJb cBoeoGpasHoro TtpaHchopMaTopa
HMIIEaHIEeB MERIY BO3LYIIHKEM TPOCTPAHCTBOM W MHHOIEYHOH THKAHBIO.
ITosromy monsi obaywatomieil 9HepPIruH, TOrAOMAaeMas THKAHSAME TeJXa, MOMKET

AV /48
% g9}
Yot

Sq7r
N
N5t
N1
iz
Al
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L i 1

& 1 L A L
\% w200 Ja 0 /774 V/7////4 25000
Yatime, My

Puc. 2. YacroTHas 3aBHCHMOCT: Ko3(UIMEHTa OTparke-
HUA DPATHOBONH OT HOBEPXHOCTH TeNa UYedO0BEKa.

BapbupoBath B muporux npegeiaax or 20 go 100% B saBHCUMOCTH OT TIWHK
BOJHE U TOJIIHH ¢JIoeB KoKW M yxkupa. Ha puc. 3 noxasaHm takue Bapuaiun.

I'ny6ura DpOHMKHOBEHMS MUKPOBOJH B TKaHN (YMEHbIIEHME B ¢ pas)
BHIYICIAJACh W3 YpaBHEHHs pAaCOPOCTPAHEHHUA HAEKTPOMATHUTHHIX BOJH

Taoxmia 11
Fnybuna NPORVWKHOBEHHA HHEPTHM MHKPOBOJH B pasiHiHBe THRAaHH KHUBOTHHEIX, cx

Yacrora, Mey

100 200 400 1000 3000 | 10 000 | 24500 | 35000
Bupn traHm ~ ‘
Roctamii Mmo3r . . (22,9 20,66 | 18,73 | 11,9 9,924 | 0,34 |0,145 [0,0730
ToaoBHOM Mo3ar . .| 4,132 3,56 2,072 1,933 0,476 | 0,168 | 0,075 |0,0378

Xpycraamr Taasa 9,42 4,39 | 4,23 2,915| 0,500 | 0,174 | 0,0706 |0,0378
CTeKIOBATHOE Tea0 2,17 1,69 1,41 1,23 | 0,535 | 0,195 {0,045 |0,03145

thwp . . . . . . . 20,45 | 12,53 | 8,52 6,42 | 2,45 | 1,1 0,342 -

Mpimmer . . . . . . 3,454 2,32 1,84 1,456 — 0,134 | — —

Icabnaa kpoenh . . 2,86 2,15 1,787 | 1,40 | 0,78 0,148 | 0,0598 {0,0272
| Howa . . . . . . .| 3,765 2,78 | 2,18 1,638 0,646 | 0,189 |0,0722| —

B AuajiexTpHuYeckol cpege ¢ morepamu b 0. B rta6a. II mpeacrasnenn Besu-
9UHH, BHUHUCJIEHHHEE /Js DPa3HHX TKAHEH IpH PaslHIHBIX YacTOTAX.

JaA BHsACHeHNA 3aBUCHMOCTH NOIJIONIEHWS MHKPOBOJH B THAaHAX Tela
RUBOTHOTO OT JIMHEWHEIX PasMepoOB HOCHERHET0 OBIIO HPOBELEHO TEOPETH-

6 V®H, 1. 86, BRI 2
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gecKoe HcciefloBaHWe NOTMOMEHHA SHEPIWH LIOCKOH BOJHKEL B IMOJXYIPORC-
aaime# cdepe . B ragectse Mepsl mOrXomeHus OHIO BHIOPAHO (OTHOCH-
TeJIbHOE IIOTIOMAKINee cedeHne» S, IpefcTaBAgiollee OTHOMEHNE MOIIHOCTH,
noraomaemoit 8 chepe (g;, §,) pagmyca a, K MOUIHOCTH, NAJAIOIIEH Ha TOTe-
peeHoe ceueHne cdepsl npn

a0 - ..
pacupocTpaHeHHH IIIOCKOT
P, BOJHHEL B BO3AyXe (&5, Ig):
W
24 = Pat (9)

rie W, = W; — W, — moi-
HOCTh, Iorjomaemad B cdepe,
W, — MomHOCTB, molydaeMas

N

&
N

e T

8
§iﬂ chpepoil w3 MAOCKOH BOJHEI
RS (gacTH9HO TOTJIOMaeMasA, d9a-
24 J000Mezy ~ ©TWIHO paccemsaemasm), W -—
N MOIHOCTH, pacceumBaeMasd Ha
3 0 chepe,
y

% B2
g Py Es *- em/cm?
R

— OJAOTHOCTH IOTOKA  MOUI-
HOCTH.

10000 Mey Pacuernt (HPOBeﬂeHHHe Ha
BHYACAUTETHEHON MaIIWHEe TAMA
«IOnmBak») BeIWIMHH S Kak

‘

2na
$pyrUua o — - HOKazamm:

Tomyura modhoscndes Acupz, cH a) Ipa a <A (e <<2,4) S
Puc. 3. 3aBmcAMOCTh NOTJIOIMEHHA DHEPLUH M- HCIBITHIBACT KONEGAHUS ¢ aM-
KPOBOJIH PA3HHX YacCTOT THKAHAMMU TeJla RUBOTHHIX o
OT TONUIMHH NOXKOGKHOTO KHPOBOrO cios upy WIHTYIOM, 3HAYHTENBHO Hpe-
PA3THIAX TONMAHAX KOKY (P Hax Kpupsivii).  BHIIAKMEH efuHENy (pHC. 4),
T. e. IpU MAaJHX pasMepax
00'h€KTA 110 CPABHEHHMI0O C A B HEM MOKET NOTJIomAarThes GOabIne MOMIHOCTH,
geM TajiaeT HA €ro momepedHoe CeueHwme.

6) C yseauuenmem o S NNaBHO yMEHbIIAeTCH, AOCTHTAA OpH o = 6
mocToArRBoro 3HageHua S = 0,5 = 0,1 (cm. pwec. 4) He3aBUCUMO OT BEJHYUH
0, m a. Takum 06paszoM, IPHA [OCTATOYHO GONBIINX pasMepax o00BEKTA MO CPaB-
HEHHUIO ¢ IAHHOI BOJHK B HeM Oyner moriaomartses oxkono H0% sHeprum mesa-
BHCHAMO OT GOPMH 00BEKTa, ero HIAEKTPOIPOBOXHOCTH Oy W [AIUHE BOJHBEI. ITH
3aKOHOMEPHOCTH ObIM HOATBeD/KIEHHM B HCCIEMOBAHUAX HAa MOZeNIAx 5.

3HAYUTEAbHOE UNCIO HCCASKOBAHUE OBIJIO MOCBALIEHO BHIACHEHHIO 3aBU-
CHMOCTH TemI000pa30BaHUA B TKAHAX OT UHTEHCHUBHOCTH W BpeMeHH 00Jyde-
HUSA, OIpeflelIeHUI0 XapaKkTepa paclpelelieAns TeMOepaTypbl B TRaHAX 00Jy-
gaemoro yuactra > % OgHaKO peayabrarthl GONBINHHCTBA TAKMX HCCIAEHOBAHMIA
OBAM MPOTHBOPEYUBLIMHU: B OMHUX CIydYaAX OTMEYAJdCH 0ojee 3HAUUTEHHBIT
HATPeB B riay0OKUX THAHAX HO CPABHEHHMI) C NOBEPXHOCTHBIMH, B JPYyTHX —
UPOTUBOIONOKHOE pACIpe/leleHNe TeMIEePaTypsl, B TPETHUX — HaJNWgie Kak
NOJOKATENBHOTO, TAK WM OTPHIATENHHOT0 TPajHeHTa TeMIOePATYpPH B 3aBH-
CEMOCTH OT ycaoBmi o0aydedus. OCHOBHBIMA IPHIMHAME 3THX PacXOKAeHHIl
CYHTAIOT ¥ 56 HECOBEPIIEHCTBO [O3MPOBAHHSA HOrJIOMIAGMOIN MOUHOCTA M Heco-
MOCTABUMOCTD PAfa YCIOBUH DKCIEPHEMEHTOB.

Bonee ompegenenHsie pesyibTATH OHIAU MOJYYEHH IyTEM (KOHTAKTHOTO
obayaeHns» °67%8, O6aydaeMulil yIaCTOK Tella MPHKAMAIN K PYTOPHOMY OKOH-
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9aHW0 BOJHOBOIHOTO TparTa, o00ecrneymBas CoOIJAcOBaHWE 3TOW HAIPYBKHU
¢ BOJHOBHIM COTNPOTHRJIEHAEM BROJIHOBOZAa. TeMmeparypa KOKH B II€HTpe

97 42
L)

7 “

TIrimoctmienshoe oIy arol)es CEYERUE 5
N
—

1 1 by

a7 9% U v 2%

Z’:Ia —

Puc. 4. [Mormomenme bSHepPrM®m  HAOCKOH  BOJNHE

(A = 10,4 cu) B osynpoBopamieit cdepe (e, = 60, 0, =

= Mowx) B 3AaBHCHMOCTH OT OTHOIIGHHA pPaguyca Ccheps
@ K JJIMHe BOJHHL A.

00Iy4aeMoTo y9acTKA H3MEPAJAch B mporecce 06IyIeHNuA NPA MOMOIIYM TepPMO-
Iapsl, OPOBOHA KOTOPOM pacmogaralnch HePUEHAUKYIASPHO IJIEKTPUYCCKUM
CHIIOBHM JuHuaAM. B rayGoxux e
TKAHAX TeMIepaTypa uaMepsi-
Jack TepMOHnapodl B KOHYHUKeE
wrasl mupuna yepes 30—60 cex
HoClie HpeKpamedust 00jyue-
wusi. Ha pme. 5 mpusenmens

N

. &
rpapuKyM Harpesa TKaHed B 06- °
IyuaeMoM yaactre Oefpa cola- § 3
K#. MeHBIUit HATPEB NOTKOK- §’
HOTO KHUPOBOTO CJHOS aBTOP S\'
O0BACHAN MaJBIM IOTIOMmEe- &
HAEeM DHepTHUW, A BHPABHUBA- ,§ 35

HAE TEMIEPATYPH MEMKIY CJO-
SAMH II0 Mepe IPOLOoIReHusA 00-
Iy4eHHA — TemJd0IPOBOLHO- Mup | Msuuys) >

. e
gT 10 THaHel M OTBOXOM TemJia 7 S 7 7 p
7arogapA YCHUIEHWI0 KPOBO- Tonpbuna , car
TOKaA.

Pumc. 5. Harpes traHell Ha pasianuHOil TayOHHE

. PaCHpelIe.TIeHI'/I(‘% Harpe“Bma OT TOBEPXHOCTH  00.JIy4AEMOro  MHKPOBOJHAMHE

MEAY CAOAMM KON, DOOKROM - (4 = 10 cm) yuactRa Gegpa cobakrm P PasHHX
HOTO ;KHMpa U MBIIIEYHBIX TKa- OPOJOJLAKATEILHOCTAX OGIYUeHAA.

Hell 3aBHCHT TaK:Ke OT COOT-

HOIMeHUS TONIMMH 3THX CJI0eB NOPHA JAHHOI YacToTe MHUKPOBOJIHOBOTO
ofayuenusi, 9ro obycaomampaercs addexroM cornacosanus. Ha puc. 6

6*
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npuseieHsl rpaguKy Tena006pa3oBAHUA B CIOAX B 3aBHCHMOCTH OT TOJIIMHEI
HOOKOKHOI'O JKAPOBOTO CIOA U YaCTOTH 33,

IlpeqnpuauManuch NONKTKH BHYHCIHMTHh KOJUYECTBO TENJA, BHILEIAI0-
meroca Ha 3afaHHOll Iaybume or 00ayJaeMOil HOBEPXHOCTH, M ONEHUTH
BO3MO/KHOE HOBHIIEHHE TEMIOEeparTypbl B 3aBHCUMMOCTH OT WHTEHCHBHOCTH

Tomyuna Homu,

% GO0 Mey LA T ”31/ LA 0000 Mey e
/%% 1 7 /
Mr/ M///
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§ N
‘§ 1 [ 1 1 1 i
g Vi 7 z g 0 7 2z2 7 0 7 2 7
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Tonuyuna HAupoloes CroR, &M

Puc. 6. TennooGpasoBanume B Koyke K, NOJKOKHOM HKupoBoM cioe ¢ u Mumnax J npm
o61ydeHnH y9acTKOB Tella 9€J10BeKa MHKPOBOJHAMH PA3HHX 94CTOT B 3&BHCHMOCTH OT TOI-
MMHEB TIOFKOKHOTO JKHPOBOIO CJI0A M TONIMMHK KOXKK B 00Jy4aeMOM ydYacTKe.

obmyuenns 87%, Ogpako NOCKOJBKY 9TH pacdeTsl JAeAaJuch HaA OCHOBE
I0BOAPHO IPyOHX RONYIMEHWIH, NOJydYeHHHE pe3yJbraTh Npubimuaiucs K
SKCIEePUMEHTAAbHHM TOJNBKO HPH HEIPOJOIKUTESIHLHOM OONydeRUH.

3. DO3UMETPUA MUKPOBOJIH IIPU OLIEHRE UX BO3JENCTBUA
HA JIOJEWN 1N B SKCHEPUMEHTAX C HUBOTHBIMU

Jl;in OIEHKH UHTeHCHBHOCTH BO3NeHCTBHA MHKDOBOJNH Ha Jlofeil, o0ciayKuBanomux
MCOBITAHUA M SKCILUIYaTalldWid TeHepaTopoB, I NPH [O3HPOBKe OOJIyYeHWA KHUBOTHRIX
B DKCIEPUMEHTAX TipeJNarajoch NIPHUMEHATH PAs3IHYHEE BeJUTIHHE: WHTeHCHBHOCTL 00JIyde-
s (IIOTHOCTE NMOTOKA MOIIHOCTH) 48, 81763 mommyw moriomaeMyio MOIGHOCTB %8, mosy
(moryiomaeMyio SHepruio) % w MIOTHOCTDL BiIeKTpoMarHuTHOH sneprum 84. Ilpeacrasasercs,
OTHAKO, OYEBH[HHIM, YTO UDPH BHOODE Kako#-nuGo M3 HTHX BEINMUUH CIeJyeT UCXORUTb H3
KOHKDOTHO! 3ajayy mncciepoBaHma 5,

IIpu omenke ycaonui obaydeHHA JoJed, HAXOZAIMXCA B 30He M3IYyUeHHAA MHKDO-
BOJIH, a TAK/Ke NPU IKCHEPHUMEHTANBHOM OOJIyJeHWH ;KHBOTHBIX, PasMepPH TeJa KOTOPHIX
#10 KpalHeil Mepe CPAaBHHUME C JJIMHOHM BOJHH, lieeco00pasHO M3MepATh HHTEHCHBHOCTDH
o0nyuenus (yno6HO BHPAKATh B mem/ca?). LA Cy:KIeHNs e 0 JOJe SHePIHUH, IOorIoliae-
MOH B MOBePXHOCTHBIX CJAOAX TeJIa, MOKHO BRYNCIATH «/IeACTBYIOUYI0 HHTEHCHBHOCTbY —
PA3HOCTH MEJKy MHTEHCHBHOCTAMHE NaJalonmell i OTpaKeHHOU BOJH. [/ M3MepeHnd HHTeH-
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CHBHOCTH 00JyYeHAs B IPON3BOACTBOHHBIX YCIOBUAX, BOJIMBM pafiMoOJOKalIOHHEIX CTAHIUE
U B sKcmepuMente paspaGoran psay upmGopos 18, 81, 62, 88,67  ppencrapmaomux coGoi
U3MEepHTeJIH MOIIHOCTH (Jalle BCEr0 TePMICTOPHHE) ¢ COOTBeTCTBYIOINEeH aHTeHHOM.

ITpu sKcnepuMeHTanbHOM OGIYUYEHAW MAJHX KHBOTHHX BCTPETAETCS HEOOXOJHMOCTh
OHEHMBATH BCIO MOTJIOIIAEMYI0 B WX Teje MoIiHOoCcTh. TaKaa ornenka npu uacrore 350 Mey
OCYMECTBAANACh MyTeM HOMEIIeHHsl KPOJMKA BHYTPU BOJHOBOJNA M H3MepPeHUA BXOTHOM
¥ BHXOAHON MommocTeit %8. Ilpepnaranucs Takike METORE O0NyueHus KUBOTHHX B 00BHeM-
HBIX pesonaropax 9,70, OpmaKo 9TH MeTOAH He HAILIM IPAKTHYECKOTO MPUMEHEHUA BBHUIY
3HAYATENbHEIX TEeXHUIeCKHUX TpyHHOCTEN.

3HauUTeNbHO Jerde HOOUTHCA IIONHOTO NOIVIOMEeHWA B 00iydaeMoM ydacTKe Tela
JRHBOTHOTO MM YeJI0BEKA IIPH IOMOLIM YIOMAHYTOIO BEINIE «KOHTAKTHOIO MeToxma» 557 57,
B KOTOPOM HEHOCPeACTBeHHO mo3mpyerca melicTnymoinas uatTeHcuBHOCTh. C MeHbImeHd TOY-
HOCTBJO STOT MeTOq NPHMEHAJCA H [IA OONYdeHHA MANIBIX KHBOTHHIX, NOMEHIAEMBIX IO
pynopom (oOnydeHme cO CHHHE) WIHM HaJ pymopoMm (ofaydYerue cO CTOPOHEL KMBOTA) NPH
ofecleTeHNN COOTBETCTBYIOIEIO COIJIACOBaHMA ¢ JuHueidr wepegaunm 49,71, Jlo3upoBKa
TOLIONLAeMOil MOIMHOCTA WPHMEHANACH 72~ 74npw 00NyYeHUN MAINX OUOJOTHIeCKUX 00heK-
TOB (IpenaparoB TKaHe#. OeJKOBHX PacTBOPOB, OJHOKJIETOYHHX B BOAHOH cpeme M T. I.).

B ¢usmorepannu uame Bcero moab3yo0TCA OTHOCHTENHHON NO3MPOBKOM [0 BEIXOZHOM
MOIIHOCTH TeHepaTopa W paccTOAHUI0 OT ofiaydarens (¢ moaycdepHIecKAME M YTOJIKOBHIMH
oTpaKarTeNaMu) no obnydaemoil mosepxuoctd. IlyreM u3MepeHHA TeMOepaTypH B Pasiuy-
HBIX MecTax 00jJydaeMOoro ydacTKa OBLIHM IIOJyTeHH JUATDPAMMEI pacipejeleHnA MHTeHCHB-
goctu 75.DTOT MeTOf [O3MPOBAHHA IIMPOKO HMCIONB30BAJICA M B SKCHEPHMEHTAIbHBIX
HCCIIeOBAHANX.

Jdeqanucy MONKTRKA OOHTHCA OXHOTO IOIVIONIEHHA NOABOAMMON K obaydareiro
HEPTUA B 00JIy9aeMOM yYaCTKe Tejld HANMeHTa, HOMellas MeRLY ofiyuartesieM U IOBepX-
HOCTBIO TejJa COIVIAcyIOImue IIACTUHKEL — «4eTBePTHBOJIHOBEE TpancdopmaTopsn» 76, B. mo-
ciefHee BpeMs MPemJIO’KeH KOHTAKTHHHA MeTon 06IyYeHHs IpPH TOMOMH KepaMHdYecKoro
IUBJIEKTPHIECKOT0 H3Jy4daTenan 77,

J1a cpaBHeHHMA yRajKeM, YTO YCJIOBHA BO3/EHCTBHA CPABHWTEIbHO HUBKOYACTOTHHIX
5JeKTPOMATHUTHEIX I0Jell, Korga OGBEKT HAXOAUTCA B 30HE HMHIYKIHH, OIECHUBAIOTCHA

OyTeM pasfel]bHOTO H3MEPEHAA HANPAKEHHOCTEH DIEeKTPHIecKOl H MAaTHUTHOR COCTABIIA-
mux 70, 78

4. PEARIINN OPTAHM3MA HUBOTHBIX HA OBJYVUYEHHUE
MHUKPOBOJIHAMU CPEJHUX W BOJBIIUX NHTEHCUBHOCTEHN

Onmoit M3 BHpayKeHHRX PeaKNui opraEmsMa KUBOTHOTO Ha o0mee 00J1ydeHNe MHKpO-
BOJIHAMH CPeHHX ¥ GOJNbIINX WHTEHCUBHOCTEN (HECATKHE U COTHH wmem/cm?) ABIAETCA TOBH-
IMeHde TeMIepaTypel Teja (0OHYHO M3MepseTca peaKTaJbHas TeMmmeparypa). ITOT
TeINIOBOH 9(PeKT MEKPOBOJH, CBABAHHHE C HPONECCAMH TePMODETYJAINA W AKTHBHOH
aflantaluy OpraHu3Ma, MOKeT IIPUBOAUTS KaK K 00paTUMBIM, TaK M K HeOGPATHMEIM H3MeHe-
HAAM B 33BHCHMOCTH OT YCJOBHH 06TydYeHHs M OT (HUBHOJOTHYSCKOTO COCTOAHAA 0Giydae-
MOTO JKHBOTHOTIO.

Uccnenosarua poOMM HPONIECCOB TEPMODPEryJAlHE B TEINIOBOM sP¢eKTe MUKPOBOJIH
NpOBOJUNHKCE 79 HA OCHOBE M3BECTHOH 33KOHOMEPHOCTH, 9TO TIPUM AaHHOR TeMneparype
Teja pesyJabTHPYIMAfA TeINIOOTHada pPaBHA ajdrefpamgecKod cymMMe TeImmoo6pasoBaHMA 3a
cuer 0OMEHHEIX IIPOLECCOB U TEIVIONOTeph 3a CYeT HM3JYICHHA WM IIPH AHXaHAH (Y YelioBeKa
206aBIAOTCA NOTEPH LPH UOTOOTAE]IEeHHH), KaK »TO [OKa3aHO HA pHC. 7, a. B mHTepBate
TEPMOPEryIANNY (MeKAY TOUKAMH IepeceueHHrA Pe3yIbTHpYyIoNell KpuBoil ¢ ochio aGeuucce)
opeo6iajaoT TENIONMOTepH, YTO BeAeT K BOCCTAHOBJIEHWIO HOPMAaJbHOH TeMIepaTyphl.
Ecau ke marpes Bhile, TO TEII000MEH MOKET CTaTh I0.I0KHTENBHEIM M TeMIEpaTypa Teja
BOBpacTaeT BIVIOTH IO THOEIBHOM 1A JKUBOTHOTO. DKCIEPHMEHTH ¢ MHKPOBOJHAMHA IPO-
BOOWJIUCH B HMHTEPBAJe TePMOPEryJANUH IPH ABTOMATHYECKOM MOAEp/KAHAN 3agaHOR
TeMuneparypu y obmayuaemoro swmsorHoro. Ha pme. 7, 6 mpuBemena pesyabTupyomas
KpHBas, HOOJO0OHAA NpPHUBEXEeHHOH HAa pAc. 7, a. MakCAManbHO BO3MOMKHOE IOTJIOIIEHHE
MHKDOBOJIH (COOTBETCTBYIOIIEe MAKCHMYMY TEILIONOTOPh) YCTAHOBIEHO IPH HOBHIIEHUN
TEeMUEpaTypsl y KpHCH Ha 4,5°, y KpoamKa Ha 3,5° 1 y cobakm ma 2,5°

Cepnsa nccinenoBaHUi NP AINTEIHHHX O0IYIeHHAX HABOTHHIX MMIIYJIbCHBIMU MUKPO-
BollmaMu Goabmmx wmHTeHCHBHOCTeH (200 Mey m 2,8 I'2y, 100 u 165 mem/cm?) BHABHIA
Pearuud, CBUAETENALCTBYININEe O BKINYEHUNM AKTHBHKX AaJanTalMOHHEX Hpomeccop 8082,
Baino ycranosiero, 910 1o Mepe 06aydYeHHs HaGMIOJAIOTCA TPH IOCHEHOBaTeJbHEE (asH
H3MEHeHHMA TeMIepaTypH: HAdYaJbHOe IIOBHIIEHWEe, PABHOBECHOE COCTOAHHEe M OBICTPHH
TOABEM IO KPATHYeCKUX 3HAweHni (41-—42°C), npuBogamuit ¥ rubesu 3RUBOTHOTO, €CIU HE
npexpameno obaydenme. OOnydenuwe npm uacrore 2,8 ey pasano Gouablmmil TemIoBOR
adperT, wem mpm wacrore 200 Moy u TOW Ke WHTEHCHBHOCTH. AHecTeawpoBaHme cOGak
IPHEBOJUIO K YKOPOUEHHI0 PABHOBECHON (Pa3hl AN K €e MCUe3HOBOHMIO. ¥ KPOJHKOB W KDHIC
adecTe3aUPOBAHUE IMOHEMAKANO TeIIosod addert npm uactore 2,8 ey, HO HOBHIIAJIO €T0
y Kpsic mpu wacrore 200 Mey. Ilo mepe moropennsa ofayuennit HaGI0OHAJ0Ch MOBHINTEHNE
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CONPOTUBJIAEMOCTH OPraHusMa — (aza PaBHOBECHOM TeMIEpPATyPH YAJHHAIACL U /KABOT-
HbIe TIePEHOCHIIN Bee (oJiee [TPOJOKATENbHOE 00IyUenne.

Hapany ¢ TeMmepaTypubIMM peaRIMAMH OOJYYeHUe BH3HIBANO 3HAUHTEILHEE M3Me-
HEHHA B COCTaBEe (OPMEHHBIX 3)eMEHTOB KPOBI: HOHIDKeHIle KOHLEHTPALUH dPHTPOIATOB,
CMEHAIOLieecA ee IOBHIIIEHHEM 1IPH TNPOJO/KEHHH O0JyUYeHUs, yBeJAMYeHUEe KONHYECTBA
HeliTpoduIoB, yMeHbumeHile TUMPOLUTOB u 203umoduIon. IlomoOHEe M3Menenusn Halmio-

maimch 8%, 84y 1pu o0meM 06aydeHun
KpBIC MUKPOBOJHAMH 4acTOTON 24 I'2y
IpH HHTEHCHBHOCTH 24 wmem/cm?, Kak

Memabonmisr 9TO MOKa3amo Ha pue. 8.
BTOM He cepMu MCCIefoBAHMIIT
81, #5, 86 pgyvasoch KOMGHHALMOHHOE
AelicTBHE MHKDOBOJH ¥ HOHUBHPYIO-
uux u3nydenuil. BHIO yCcTaHOBIEHO,
4YTO KHBOTHHIE, I€PEHECIINe MOHH-
Pesymsmupyroiqas npubas 3Epylomee 00aydYeHue, CHIbHee pearu-
L PYIOT Ha MHKpOBoaHOBoe. llpm ommo-
\/ Temmepamypa /mEd —>  zpeMeRHOM 061YYeHMIE MUKPOBOJHAMI
(2,8 Iey, 100 mem/cm?) u y-mydamn
Honyvenue (250 ne) OmicTpee BOCCTAHABIMBAJICH
Asrrande VPOBEHB HEHTPOPMIOB B KPOBH, UeM
5TO TIPOHCXOANA0 Ge3 MUKPOBOJIHOBOTO
obisrydenus. C pyroil CTOPOHBI, YHCIO
HEHTPOPIIOB BO3PACTAJIO B BOCEMb pas
a) GoubIe, 4YeM TOJLKO HPH MHKPOBOJI-
HOBOM oO0ayuenun. Ilpexsapurenbuoe
obsyuenne Murposoixmamu (2,8 Mey)
¢ paTercuBHOCTLIO 100 wem/cm? B Tede-
HiHe 3—6 wac moYTH B WETHpe pasa
YMEHBITAJ0 CMEPTHOCTh OT IIOCIENyI0-
mero uonusupymomero (340 p); Menee
npogoRuTepHoe  obinyuenue (0,5—
1,5 gaca) me maBamo addexra. C gpy-
FOfl  CTOPOHB,  HPOJONIKHTENHHOE,
\ / HO 0ojiee HHTEHCHBHOe OOGJy4eHHe
/ (165 wmem/cm?) Taxske He naBaio aggex-
s ta. HaxoHel, MHOTOKpaTHOE MHKPO-
—_o_- BOJXHOBOE 0B.1ygenue, R KOTOPOMY KH-
=T o ©o BOTHBI® AJANTHPOBAINCH, YMEHBIIAIO
° CMEPTHOCTE 0T HOHMBHPYIOIIEro IIpH-

MepPHO B [OJTOpA pasa.
i ) 1 L JTE  aJauTAlMOHHEE 3PPEeRTH
7 z2 J ¢ paccMATpHBAJICh aBTOpaMM KaK IIpo-
ST0bs1ucente memrepampypes! mend,C  ABIeHNe TeIJIOBOTO CTPeCCOPHOTO aeii-
CTBUSE MHUKPOBOJH *). Mexxuy 1eM 6
4) LOJIy4YeH PAJ SKCIePUMEHTAIbHHX JTaH-
HBIX, He COTVIACYIOIHUXCA ¢ 9TOH THMO-
tesoil. Tak, Hanpmmep, uHabawza-
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Puc. 7. @) Xapakrtep Temws000MeHa Yy TeIIO-
KPOBHHIX JKHBOTHBIX B 3aBUCHMOCTH OT TeMIte- o g3 no MEKDOBOTHE € 9ACTOTOM
paryps 're.ua,66) COOTHOWEHMe MENJY MHTeH- " p..’ (nongoctsio TOrIOmaiMmuecs
CHBHOCTSIME O .TﬁlyquHﬂ uﬁnonmmgunem TEMIIe- " ice) BHIBHIBAIOT B HETHIPe pasa 6OJb-
paTypsi Tena coGaru npi ofumes oGIYUEHME MW- o0 GopiimeHme TeMIepATYpH, dem
kpososram (A = 10 cx). HpaKpacHsie JyYHw IpH TOH A€ Mpo-
MOJIKUTENBHOCTH M HHTEHCUBHOCTH 00-
ayuenma, A A rudeiam RUBOTHHIX Tpefomajsioch B 8 pas MeHee IPOFOIKHUTEIbLHOE 00IY-
geHne MEKPOBOJHAME, YeM MH)PAKPACHHMH JydaMd TOH >Ke MHTeHCHBHOCTH.

Rax ykashiBasoch, MOBTOPHEE 001ydeHuA cOOAK MUKPOBOJIHAMK GOJBLINNX UHTEHCHB-
HOCTEHl yMeHbHIAIH YYBCTBHTOILHOCTH JKMBOTHHX K obxyuenuio. Hapagy ¢ otum obmapy-
’KeHo 87, 4T0 MHOTOKpaTHOe 06ayderne KPEC MUKPOBOJHAMM MaJoi muteHcusHOCTH (3 ey,
1 wmem/cm?), HA060OPOT, CEHCHOMINBUPYIOT OPraHHsM K T'benbHoOMy meiicTBmIO 06:1ydeHus

*) Crpecc, B 00MMi aganTANMOHHEI CHHAPOM, — COBOKYNHOCTbL IIPHCIIOCODMTENb-
HHIX PeaRnuil opraHmaMa Ha ;000e OmacHoe bozfeiicrBHe (TENINO, XMMHYECKHE BElIECTBA,
NCUXMYOCKAA TPABMA U T. 11.). DTH PeaKmuu IPOTEKA0T [0 cXeMe: BO3AEHCTBYIOIMA areHT
(cTpeccop) cTHMyTupyeT AaKTHBHOCTH THIOTANaMyca H BHJedeHHe TIunohu3oM COPMOHA
AKRTT, uro B cBOW odepefb AKTUBMBHPYET FOPMOHAALHYIO [GATENBHOCTh KOPH HAZIOYed-
HHKOB. ONMCAHHEE M3MEHEH!ISl KPOBH XapaKTepHHl [JIA PaRHHX IPOABJIEHHHA TEmI0BOTO
cTpecca.
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¢ 0oJbNIell HHTEHCUBHOCTHIO (65 mem/cm?) u 9To rubenbHan OPOROIHKUTEILHOCTH 00NyYeHNA
HepepPHBHAIME MEKPOBOJIHAMHK B 4—5 pa3 6oJiblle, YeM IpH MMITYJIbCHOM 06iydeHMu Toit
sie cpegHeil METeHCHBHOCTH. MesKay TeM B Gojee paHHMX HCCIeLOBaHHAX 88 GuiIo ycra-
HOBJIEHO, YTO JIPH OfMHAKOBON IHTEHCHBHOCTII HMIYJIbCHE® ¥ HeNPEPHIBHEC MUKPOBOJHE
OAMHAKOBO HATPEBAIOT TKAHII JKHBOTHEIX, & [0 NOBHIIEHUI0 00Mme#l TeMmepaTyphl Teia
HerpepHBHBIE MUKPOBO/IHE OKA3aJlIch JaxKe ddeKTrHBHee HMOYIbCHHX 8,
KRomGumauuonnoe peiicTBue MHKPOBOJH H HOHHBUPYWINX HMBJIYYeHHHA HETaBHO
HA0;1104aJ10Ch 8% DU CTOJNb MAJHX HHTEHCHBHOCTAX M NIPOAOIAUTEIAbHOCTAX MUKDPOBOJIHO-
BOrO 00TyUeHUs, KOIJA Ter10Boil crpeccopustit agideKt OB ManoBeponTeH. Y KPHC, B Tede-
Hue 25 aueil emxequesyo Mo 30 wure 00IyYaBIIMXCA HEIPePHBHBIME MUKpoBoaHamu (2,5 I'ey,
10 wein cm?), OTMEYEHO YMEHBINEHHE CMEPTHOCTH OT IOCIeAyIomero y-oGxydemus (600 p)
B TpH pasa 110 CPABHEHHI ¢ KOHTPOIbHEIME. O6ayveHme HMIYJbCHHME MEKDPOBOJHAME
(1 .wncer, 700 umn/cex) UPH LPOUINX PABHEIX YCIOBUAX He 7iaBano dddeKTa.
ComocTapaenne PAcCMOTPEHHHIX AAHHBIX NPHBOJUT K IPEAIIONOKEHHIO 3, 4TO cTpec-
COpHBIE peaKUy HA [eilcTBHe MUKDPOBOJH CPeSHEX M 0OJbIINX MHTEHCHBHOCTEH BOZHMKAIOT
34 cUCT HEeIIoCPeCTBCHHOr) JIeICTBHEA 11a BCE PEHelTOPHl KO (2 He TOABKO 11a TeIIOBbe )
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Puc. 8. VsmeHenue KOHLEHTPAIMYU JEHKOIUTOB 4 9PUTPOLA-
TOB B KPOBH KDHICH B pe3yipTare 0GJIydeHHs MHKPOBOJIHAMIA
(24 Tey, 24 msmfcm?).

W HA CTPYKTYDPH! TOJOBHOTO MO3Ta, a PQPEeKTH, BOFHWKAIMUE UPH O0IYyIeHMH ¢ MANHIMU
HHTEHCHBHOCTAMHM, — TOJBKO 3a CUeT NEHCTBUA HA CTPYKTYDHI TOJOBHOTO MO3Ta.

[IpeacraBiaoT HHTEpEC MCCISAOBAHMA DPEAKLIM KUBOTHHX HA O6JIyI€HHE IOJIOBHL
MuUEpoBOosHAMH. B omsitax ¢ Kpercamu 90, 91 ofoyuenue saThIKa MUKpOBogHaMu 2,4 [ey
¢ uATeHCHBHOCTBI0 300—400 mem/cu? B TeueHue 3 mur BHIBKHIBAIO KOHBYJIHCHA IIPH MOBHI-
INEHHHA TeMIeparypel Mosra fo 40° C.

HemapHo GRuIM TpOBeJeHH SKCIEPHMEHTH 92, B KOTOPHIX roloBa 06e3baHH 00Jyda-
Jach B IMIMHAPAYECKOM De30HATOpe, MMTAaeMOM OT remeparopa 225-—339 Mey MOIMHOCTBIO
100 em, a Texo He moapepraiock obaydermio. IIpM GUECHPOBAHMHM TOJOBH IIOI6O0POMKOM
BBepX o0xydenue B Tedenue 1 sur BHBBHBAIO MOCHELOBATENBHO: BO30YHICHHe, CORIMBOCTD,
TOTepPI IOABIMKHOCTH, HAPYIIEHWe YYBCTBUTEJBHOCTH, a TPEXMHUHYTHOEe OOIydeHue -—
CyIOpOry, 3aKanuumBaniuecs rudenpio. [[pH omymeHHOM 1OA6OpOgKe OOGIYYeHWE BHI3HI-
BRJIO TOTBKO BO30Y:KIEHNe ¥ COHIMBOCTD, & IPH CBOGOIHOM ABIMKEHNH IONOBH HAPYIIEHMI
Hie OTMEYAJIOCHh, HO JKUBOTHHE TIOAHAMAJN TOJNOBY, TIAfA HAa aANTEHHY, NNTAONIYI0 Pe30Ha-
TOp *). O6ayuennme Bcero Teja ;KHMBOTHOTO He BHI3HIBANO HUKAKHX peakumit. B mpomecce
06JIyueHHA TOJOBH TeMIepaTypa Tela M3MeHANach He3HATHUTENbHO, DUTM OGHOTOKOB TOJIOB-
HOI'0 MO3Ta 3aMe[iaica (Ipeodsajal PHTM 5 2y) X BO3pAcTaja MX aMIMTyxa. B ronosaoM
MO3re OTMEYANUCh HAPYHICHNA MeKHEXPOHHHX cBaAsell. Ecau obuydenue me Gbhuro rmbenn-
HEIM, TO Bee 97TW OOHEKTHBHHIC UBMEHEHUS W ONUCAHHLIC HAPYIMEHNA MOBEHeHAA MCUE3aIH
depes 24 gaca TOche ONBTA. ABTOPH PAacCMaTPHBAIOT ONMHCAHHHE 3PPEKTH MHEKPOBOIH
KaK HeTeIIOBHIe, BOSHAKAWIINE M3-33 HAPyWeHUud GyHKIEA MPOMEKYTOYHOTO W CPEHETO
MO3Ta B pe3y/bTaTe, NO-BHAMMOMY, MOJEKYIADHNX W3MEHEHHI B KJIETKAX.

Cepusa mccaegopaumii 6uia mposegena 99 mpu posgeilcTBUM Ha TOJOBY MM H3071M-
POBaHHBIA MO3r KDOIWKA HUMILYJAbCHEIMM U HENPEPHBHEME MHKpPoBoamamu (2,4 Iey
7 575 Meay, 0,002—1000 wmem/cm?), moaamu ¥YBY (43 Meay, 1000 6/m) ¥ MOCTOAHENM MATHAT-
usiM noteM (800 5). OKaszajoch, 4To Bce BTH (AKTOPH! BHBBIBAIT CXOXHLHIE PEAKIHH —

*) ABTODH yKa3hiBaiOT, 9T0 B APYTUX NCCJAEJOBAHHAX KPHICH OPUEHTHPOBAIM CBOE
TEl0, a coOAKH HOBOPAYMBAJM TOJOBY B TOM HAaIPAaBACHNYW, OTKYHA IO H3ITyuYeHHE Ha
BonHax 1,25 m 10,7 cm.
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NOABJICHAE MeJJICHHHX HMJM JacTHX PHUTMOB B aJeKTposnbedaiorpamme y 40—9090, nogmo-
DBITHHX JXABOTHHX B 33BHCHMOCTH OT MHTEHCHBHOCTM BO3geHCTBHA. XapaKTepHO, YTO IPH
00JIyaeHEM HENPePHBHHIME MHKPOBOJIHAMH OTMEYAJach NAPafOKCAIBHAA 3aBUCHMOCTD:
HpH mepexofe OT CPAaBHATEIbHO GONBIINX MHTeHCUBHOCTEH (2—10 wmem/cm?) K MeHBITHM
(0,08—0,4 wmem/cm?) COOTBETCTBEHHO TOHMIKAJICA IPONEHT CJAy9aeB M3MEHEHHA 3JIeKTPO-
aHOedanorpaMMsl — oT 719—84 no 40—65. OpEako npH eme MeHbIell WHTEHCHBHOCTH
(0,02 wmem/cm?) mpomeHT ciydaes M3MEHEHMIH HEOKENAHHO BHOBbL Bospacrax mo 67-—90.

Ilepepeska Ha ypoBHE CpeHero MO3ra HPMBOAMIA K YBEJUYOHUIO IIPOIEHTA CIyYaes
peaknuii Ha BKJIOUSHME BO3JEHCTBHA, HO HE W3MEHAJA eT0 B PeaKNMAX HA BEKIOUSHUE.
IIpr monmonnnTeNbHOR Iepepeske 0GOHATENBHHX I 3PHTEJILHEIX HOPBOB PeaKIMU COXPAaHA-
amch. ABTOPH OOBACHAIOT ONNCAHHEE PEAKIHU HEHOCPeNCTBEHHHIM NEHCTBHEM IPUMEHAB-
muxcA NoJNeH HA CTPYKTYPH IPOMEMKYTOYHOTO H IlepeJHero MO3Ta.

dKcTpeMasibHOE NIpOsBiesye Heo0PATHMOr0 [eHCTBMA MHKPOBOJH — CMepTeIbHhIN
HCXOJ — M3YYaeTCA [AABHO, HO KPUTEPUH THGENbHHEX YCIOBHH 001ydeHHMA He yCTAHOBJEHH
eme ¢ JOCTATOYHOM OIIpefeeHHOCTHIO.

B oskcmepmMenTax ¢ KpHcaMu NPUONIKEHHO ONGHHBAJNCH JIPOLOJKHTENHHOCTH
06IydeHIA AMIYIHCHEMA MUKPOBOJIHAME PasHHX YaCTOT M MHTEHCHBHOCTeH, JOCTATOYHEE
IJ1A HACTYIIEHUA Tueny KUBOTHOTO (HEHOCPEeACTBEHHO Hoche ob6iydeHus W Yepe3 HEKOTO-
poe BpeMa mocae Hero) 82, 83, 98, 99 J[apnhie 9THX OUEHOK npuBegens B Tabx, I[I1.

i

Ta6amima IIT

MpuAnManbEpe TPOROIKHTENIHHOCTH 00Jdydeaus
MAKPOBOJMHAMHE Ppa3HHX HHTEHCHBHOCTEi, IPHBO-
JAMETO K THOGEIW KDPHIC, MUK

’ B YacrorTa, ] | ‘,
| HAaTeHcuB- 3000 24 000
HOCTH O0Iyue- T |
| HHA, wem/cm? \\ ’
150—165 1 20 35
100—120 60 45
3540 120 120

Kax sugao u3 Ta6ia. III, Heab3s OTMETHTH 3aBUCHMOCTY «TAGEILHON MPOXOIKHTEIh-
HOCTH» OT 94acTOTH. Hapamy ¢ aTuM OHI0 yeTaHOBAEHO 87, 100, 101 410 5TH MPOXOIKUTEIbHOCTH
33aBHCAT OT PAJA YCHAOBHA OGAyYeHHA M OT COCTOSHNA KuBoTHOTO. Ilpm ommHOR m TOuU iRe
MHTOHCUBHOCTH JJiA TA0eld UBOTHOTO TPeOyeTca TeM MeHee HPOX0JKUTENibHOe 00 IyYeHne,
YeM BHIIE TeMIEPATypa ero Tejxa K OKPY’KAloImel Cpeinl, 96M MeHbITe pas3MepH 3KHBOTHOYO,
9eM MeIJeHHEe [OBHIIIaeTCHA TeMIepaTypa Tejda B Hpomecce O0JAyIeHHA (OPH DACIIOIOMHe-
HUM SKMBOTHOTO B IUIOCKOCTH TOJApH3ammu — Ovicipee, 9eM NIPH NEPIEHIURY.IADHOM
PACIONIOKOHNN).

OmacHan MHTEHCMBHOCTH DM MeCTHOM OOJYUCHHH OLIEHHBAJNACh y JIOJell 1o enBa
neperocEMoMy GosesoMmy oumymenuio 0. OHo BOBHMKAJIO DU HATPeBe KOKH 0 TeMIepaTy-
PH 46—47° C, paa yerc Tpe6oBasoch HHT@HCABHOCTE MEKPOBOJH (3 I'2y) B deThipe pasa Ooaee
BHICOKAA, 9eM HHQPaKpPACHHX Jiydel (IPH OAMHAKOBON NPOROIKUTENBHOCTH 00XyUeHHa).
Jro pasamume ofbacHAerca Gojee TIYGOKMM NPOHEKHOBOHHEM B TKAHM MHKPOBOJH 9TOTO
JUuama3oHa 10 cpasmennio ¢ wHpaKpacHmMH Jywsamm. OmeITH Ke ¢ 0oilee KOPOTKUME
MEKpPOBOJaHAME (24 [zy) 83 moKasaxy, 4TO JIJIg OQNHAKOBOTO HATPeBa KOMKH KPHIC Tpedyercs
(OpY OXMUHAKOBOM NPOROJKHUTENbHOCTH) MHTEHCHBHOCTH MHKDOBOJH B 3 pasa Gosee HM3-
Kafd, YeM HWHTEHCHBHOCTP HMHPPAKPACHHX Jydei.

Boxesoit spperT npu HemocpencrBeHHOM o6aydeHun nepudepriecKoro Hepsa y Komi-
KM HMIYJAbCHHIMH MuKpoBoxHamu (2,5 w 10 I'ey) mccaegosaics B cpaBHeHmu ¢ agiperTom
HaTpeBa HepBa MHQPAKPACHHMHE JYyYaMH M KOHBEKOWOHHHM TemioMm 102, 103, Hezapucumo
0T BHJA BO3AEHCTBHA NPH NOBEINEHUH TEMIIEPATYPH HEPBA 70 46° C oTMeuasuch uU3HOIOTH-
HecKHe peaKmuu, CBHAETEILCTBYIoUlHe o GoaeBoM omymeHnH (YyYameHHO® [HXanme, yda-
MEHHOe cepanefmeHye, paciIApeHse 3PadKoB, HMOBHIUEHHe KPOBAHOTO AABJSHHA H Jp.).

Paccmorpennsie 5KemepAMEHTATbHEE JaHHEE [T03BOJIAIOT HOJAMETHTH TBE OCHOBHEE
9epTH  AefCTBAA MUKpPOBOJH CPENHUX H OOJbIIAX WHTEHCHBHOCTEH: BO-IEPBHX, ATO
medcTBHe HeNb3d OOBACHHTE TONBLRO TEIIOBHM 3PPeKToM M, BO-BTODHX, XapaKTep
TIPOABIEHAN 3TOTO MeHCTBHA NPAKTHIeCKW HE 3aBUCHUT OT JAaCTOTH, XOTA BHPAMKeHHOCTH
TOTO WX HMHOTO HPOsABJIEHWs W3MEHAETCA ¢ YacTOTOH
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5. PEAKIIVIY OPTAHU3MA YEJIOBEKA 1 JHMBOTHBLIX
HA OBJIVUHEHUE MUKPOBOJTHAMUI MAJIBIX UHTEHCABHOCTEN

Hmwxuas rpapuna temaosoro sdpderra MHKPOBOIH ONEHWBAJACH [JIA
o6uiero u JoKaJbHOro ofaydenuii. Mexons n3 JaHHKX 0 Tenaoo0MeHe y 9eso-
BeKa, MPeNNoMOKUAN *8, 4T0 mpu o6meM oGJyYeHHH MAJOBEPOSITHO OKHRATDH
3aMeTHOFO IOBHINCHMS TEMOEPATYPHl TEJa, €CIU MHTEHCHBHOCTH OOIyueHus:
Hwre 10 mem/cm?. Taroro ke mOpAgKa NOPOroBas HHTEHCUBHOCTH OBLIA
YCTAHOBJIEHA NPH W3MEPEHUM HATPeBa KOKM YENOBEKA B 00Jy4aeMOM MUKPO-
pomHamu (3 ['ey) ydactke rtena (miedo, cumHA) 104, JKCUEpPUMEHTANBHO yCTa-
HOBJIGHO, 9TO MUHUMAJBHOE TEIJOOIIyUleHNe npu Oo0JyYeHHE MHUKPOBOI-
Hamu 3 [ey yuacTKa Teja YeJOBEKa, BOBHHMKAET UPH MHTEHCHBHOCTH O0Xy-
wennsa oxoxo 10 wmem/em®, a npu wunPpaxpacHoM O6IYIEHUH — OKOJO
1 mem/em? 195, Tlpu obayuenun >xe Gojdee KOPOTKMME BOJHaMu — 24 [ey —
HOPOroBasd WMHTEHCHMBHOCTh TEIJIOOIYIeHuA coctasiasaer 61—78% or coor-
BETCTBYWOLIeH WHTEHCUBHOCTH WH$pPaKpacHHX mydei 196,

B arcmepumenrtax c¢ jguBOTHHMu 9 8% 107,108 ofmee ofnyueHue BHIBH-
BAJIO IOBHIOIEHME TEMOEPATYypPH TeJa TOMBKO NPH WHTEHCHBHOCTH BHILe
10 mem/em?, upwueM »Ta BeJWUMHA OKA3adaACh NPHEMEPHO OJHHAKOBOU s
AMITYJbCHEIX U HEIPEPHBHHX MHKPOBOJH CAHTEMETPOBOTO M [€IMMETPOBOrO
IuanasosoB. A Opm OONyYeHWM JKUBOTHHX MIUIIAMETPOBHIMM BOJHAMHE
¢ unaTencusHocThi0 10 Mem/em® oTMEHANOCH HEKOTOPOE ILIOBHINIEHWME TEMIIEpAa-
rypu Ha 0,4—0,5° 199,

. Taxum o6pasom, uHrteHCHBHOCTH oOnyuenusa uwke 10 mem/cm® Mommo
CIMTATH «HETEIIOBEIMIY NJIA UMIOYJIbCHAX U HeIPEPHBHEIX MUKPOBOJH Pa3HEIX
9acTOT KaK NP o0ImeM, TaK ¥ MPE MECTHOM O0IyIeHHMU MI0JeH M MMBOTHHX.
Ilpuanna TaKoil «yHHBEPCAABHOCTHY 3aKI0YAETCA, OYEBUIHO, B TOM, 94TO IPH
nurescusaocTE 10 mem/cm? sHeprus, npeobpasyomasics B TEIIOBYIO (OKOIO
O Mém/cmicex), UPUMEPHO DPABHA TEMIONOTEPAM C KBALPATHOTO CAHTHMETPA
HOBEPXHOCTH TEJA YeJ0BEKA M TENJOKPOBHHX KUBOTHHX HPU HOPMAIbHBIX
OKPYIKAWNMAX YCAOBUAX.

Yo0enurenpHEe J0OKA3aTeIBCTBA HETENJOBOTO LeHCTBUA MUKDOBOJH OBIIH
NOAYICHH B MHOTOYHCHCHHHX DKCUCPAMEHTAIHHNX ¥ KINHWICCKHX HCCIe-
aoparuAX, uposeneHnsx 8 CCCP 10114 B 3rux uccaegopanuax Owuio yera-
HOBJIEHO, YTO MWKPOBOJHE HETOIIOBHX WHTeHCHMBHOCTEH (OCOGEHHO TpPH
XPOHHIECKOM o6JiyYeHun) oKas3eBalT oOparumoe feilicTeue HA QYHKIUE
HEPBHOM CHCTEMH, TPOABJIAIIIEECH B JBYX OCHOBHHX (JOpMax: B BUJE (BAro-
TOHUYECKHUX) PEeAKNUE, CBUNETENBCTBYIOMAX 0 QYHKIMOHANBHBX N3MEHEHUAX
B CTOPOHY HNpeBalIHPOBAHUA HaPACHMIATHICCKOTO OT/IEJIA BEereTaTHBHON HEPB-
HOW cucTeMbl (3aMeJljieHUe PHTMA CePHEYHHX COKpamleHuil, MOHWKeHHUe apre-
PHAIBHOTO TABJEHAA, CHUKEHUEe aKTHBHOCTY XOJMHICTEPA3Hl U Ip.) W B BUIE
HAPYUIeHHWH (YHKIHOHANBHOTO COCTOSIHEA CTIPYKTYDP FOJAOBHOTO Mo3ra (10p-
MO}KeHHMEe YCIOBHODPe(IEKTOPHON HesATeNbHOCTH, UOHWKEHWE YYBCTBUTEIb-
HOCTH K B3BYKOBOMY pAa3Apa/KeHHI0, W3MEHEHHWE 5JIeKTPOsHIEedasorpaMMsl,
HapyUIeHWe Me:KHeHpOHHHIX CcBA3ed B Kope m Ap.).

Ciegyer oTMeTHTb, 9TO BCe 9TH NPOABIEHHs HETENIOBOTO HefcTBHA
MHEKPOBOJH HAa HEPBHYI0 CHCTEMY OTMEYAIMCH B IUWPOKOM NHMANAROHE IJIUH
BOJH — 0T MHJJIMMETPOBHIX /IO JEIUMETPOBHX — W HAYAHAA OT BECHMA MAaJBIX
MHTeHCHBHOCTeH OONyIeHNsI, HOPARKA AecATHX pgomedl amem/cm® Ilpmarom
o0mumii XapakTep TOr0 W/IM WHOTO NPOABICHHSA NPAKTHYECKH HE 3aBUCEN]
OT AJNMHE BOJHE BO BCeM HCCAECAOBAHHOM fmanasone. CTENEHD jKe BHPAKEH-
Hoctd HabaioaeMEIX M3MeHEHHI 3aKOHOMEPHO 3aBHCEJA OT JJHHE BOJHBIL:
HapynieEus QYHKIUA I'OJIOBHOIO MO3Ta yCWIMBAJINCH C BO3PACTAHUEM IJIHHH
BOJIHEI, a4 BArOTOHWYECKWE peaKudd, HA0GOpoT, yMmeHbimanuch. Tawkas 3aBu-
CHMOCTb COTJIACYeTCA € yBeJIWYeHWEM NPOHUKHOBEHHA MHKPOBOJH B TKAHU
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O Mepe yBeJWYeHWS JIMHEL BOJHEL, YTO NOATBEPAUIOCH HKCIEPUMEHTANbHO:
6610 00HApY;KeHO 19717 yro npu O0AYYEHHE >KUBOTHHIX MUILIMMETPOBHIMH
BOJHAMHU OTMe4aJnch HauGonee BHPa:KEHHHE MOPEHOIOrHYCCKAE H3MEHEHUHA
B KOJRHHIX peuentopax, a npu obayuenum 10-cm — HapyuleHus Me;RHEHpOH-
HBHIX CBS3eH B KOpe TOJOBHOIO MO3TA.

B cBasu ¢ 3tuMM gaHHBIMU OBJM BEICKA3aHB DpeAmoiomenus 118
9T0 BarOTOHAYECKWE peakiud BOSHHKAIT pedeKTOPHO 3a cueT HEMmocpefi-
CTBEHHOTO BO3HEHCTBMA MHUKPOBOJH HA KO;KHBIE PENeNTOPH, a HApYIIeHWE
GYHKIHE TOJOBHOrO MO3ra — B pe3yJabrTare JeHCTBUA MHUKPOBOJH Ha €ro
CTPYKTYPH. ITH HPERUONOKEHHS YACTUYHO NONTBERIANUChH Pe3yIbTaTaMH
MCCIeTOBAHMI W3MEHEHWS pPWTMAa CEePHEYHHX CORpPAMEeHHd Vy KUBOTHHIX
B mpomecce WX ob6aydeHus MurpoBosHamu (2,4—3 [ley) 1197120

B ommitax ¢ wpoauxkamMu obaydeHue BEHTPAJAbHHIX vacted Texa (co €TO-
POHK KHBOT2) MHUKPOBOJHAMH MAaJhwX WHTeHCHBHOCTed (7—12 mMsm/cm?)
BHIBHIBAJIO BaroTOHMYeCKMH dPderr — samensienne purma. Taroi we sddext
BO3HUKAJX upm o0xydueHnMM N0GOro ywacrxa Tteja MHKDPOBONHAMEH CpPeIHUX
u Gonsimnx uurercumBHOCTel (70-—200 Meém/cm?®). Ecmu xe mra obaydaemom
Y4acTKe YYBCTBUTENBHOCTh KOKHEIX PEIENTOPOB OBLIA HORABIEHA C HOMOIIBIO
aHecTesuW, TO IPH YRA3AHHHX ycJoBmAX o0ayueHusi 3Qdexr He BO3HHKAN.

ITH Pe3yABTATH AOCTATOYRO yOEIUTETHHO CBUAETENBCTBYIOT O TOM, UTO
3aMe[JleHUEe pUTMa — pe3yiabraT pediiekca ¢ KOMHBIX PELENTopoB, HOABEp-
raeMslX HEWOCPERCTBEHHOMY JAEHCTBMI0 MUKPOBOJH. A  3KCOEPHMEHTH
¢ pArymraMa '*' naoT oCcHOBaHMSA NOJAraTh, 4T0 pedIeKTOpPHAA AYra BaMEI-
Kaercs B MORKODPKOBHX CTPYKTYpaX Mosra (IO-BUIUMOMY, B IieHTpe Oaymaai-
mero HepBa, PACHOIOKEHHOM B IPOXOJTOBATOM MO3TY), Tak Kax adpdert
3aMe/[JIeHAA CePAEeTHOr0 PUTMA ¥ JTYIIKA N0 feficTBMEM MUKPOBOJH BCIe3ak
opu HapymeHdm m000To 3BeHa 9T0H pedaeKTOPHOI AYTA — OT KOKRHBIX
PeuenTopoB Mo UEHTPOOERHWX HEPBOB cepiaua.

bomxee cmommasn wapruna mHabmopajgack-upu o0NyUeHUH OP3aIbHHX
YYaCTKOB TEJIA KPOJUKA (CO CTOPOHE COMHH) H 0co0eHHO roxopnl. Obxyuenue
TONOBM MHMKPOBOXHAMH MAaJiOo# WHTEHCHBHQETH BHSHBAX0 OPOTHBONOJOKHEIM
afderT — yyamieHHe CepHEIHOTO PUTMA, & HPH AHECTE3NH PeUernTOPOB B KOMK-
HOM DOKpOBe TOJOBH 3T0T dPpert ycmammames. Oamaxo obixyveHue ToIOBH
Opu cpefHuX ¥ OONbIINX WHTEHCHBHOCTAX NPHBOTHMIO K 3aMe[JICHWI0 PHTMA,
a [pA aHecTe3sWM KOJKHBIX PEIenTOpPOR M3MeHeHUN He mpomcxopuao. [Haxee
OKa3all0ch, YTO MOKHO HOHEOOPATH HEKY0 IPOMEKYTOYHYI0 HHTEHCHBHOCTH,
Korfia o6GayueHUe TOIORH 6e3 aHeCTe3Ud KOKHARIX PENelTOpPOB BHI3HIBAET
saMefJieH¥e PUTMA, a HPU AHECTE3HH — YyUalleHHe. —

Honegno, a1tux NaHHKX HEIOCTATOYHO €I0e [AJNA OUpe/leIeHHHX B3aKIi0-
YeHHH 0 MeXaHW3Me PACCMOTPEHHHX siBNEHHI, OHAKO HEKOTODHEE coofpaske-
HHS MOMHO BsICKaszarhb. lIpefcraBiaserca BepOATHHIM, dYTO XapaKTep H3Me-
HEHUA CepEeYHOoro pPmTMa Opu oOJydeHWMH TOJOBH 0e3 aHECTe3MM KOMHEIX
pPEeLenTOpOB B3aBUCHT OT TOTO, Karkme BO3OYZUMEE CTPYKTYpH B Oojblueil
CTENeHM pPearupymwT NpH JAHHOU HMHTEHCHMBHOCTH OOJYYOHMS — PENernTophl
I CTPYKTYpPbl FOMOBHOrO Mosra. C Apyrofl cTopoHbi, CHefyeT YUATHIBATH
M3BECTHYI0 (PUBMOJOTAM OCOOEHHOCTH pearimuu sAfgep OIy:RIACIEro HepBa
Ha HenocpeIcTBeHHOe BosfeiicTeme %3: caaboe pasjapasxkeHme 5T0H MO3roBoii
CTPYKTYPH BHI3RIBAET yYaleHHe PHUTMA CepAllda, a CHIBHOe — 3aMeflJieHue.

6. UBMEHEHUA B THAHAX H OPTAHAX HHBOTHLIX
nox JENCTBUEM MHUKPOBOJIH

Npn gaurenvHoM OBGNY9eHHMM >KHBOTHHX MEKDOBOJNHAME OOJBIONX HMHTEHCHBHOCTE
HAOMIOAACH Pe3KME WSMEHEOHHWS B TKAHAX ¥ OPradax (KpOBOM3JIMAHUA, OMOrH, HEKPO3
TKape#l ¥ T. A.), KOTOpHe PACCMATPHUBAIKCL GOTBINEHCTBOM aBTopos 1247128 xaw pesyabrar
pe3Kkoro meperpesa TKaHEM.
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3HAUMTENBHOE YHCIO0 DKCIEPUMEHTAABLHBIX MCCHEJOBAHMN OBIIO LPOBENEHO NPH
O0NyYeHUY M43 W CeMEHHUKOB, KOTOpsle HanGoee 3QeKTHBHO HATPEBATCA MEKPOBOIHA-
MH B cuiry OeHoi cHal;KeHHOCTH KPOBOHOCHBIME cocyxaMiu. Pe3yiabraTsl 3THX SKCIIepHMeH-
TOB TOKA3a/]d, OJHAKO, Yr0 M3MEHEHMs, BLI3HIBAeMHe MHEKPOBOIHAMM B 3THX Opramax,
Hellb3A OTHECTH TOJNBKO 33 CYET TeNIoBOro sdderta.

Obayuenue ceMEHHMKOB KPHC MHKpoBoaHaMu 2,5 I'ey B Tewenne 10 mun, BH3HIBAIO-
ulge HATpEB TKaHER 70 30—35° C, UpUBOAMIO K [ereHePATHBHHIM H3MEHCHMAM, B TO BpeMA
KaK Upu mHpparpacHom obaydeHud Hogo0HEe N3MEHOHHA NPOMCXOANIN TOTLRO TIPH TOBBL-
menny reMueparypst go 40° C 127, B npy-
TUX IHCCAeOBAHHAX 128 npE OgHHAKO-
BOM HATpeBe MEKpoBoaHH (2,3 Iley)
BEI3BIBANH OoJee paHade U 0osee 3HA-
qaTeJbHEE M3MEHEHWA B CeMeHHMKAX
Kpuic, 9eM mudpaKpacuue gyun. Cpas-
HATEJbHEI® JAMArpaMMBl ITOKa3aHBl HAa
puc. 9. Hapagy c srum Gnuro ofnapy-
xeHo 124, 4qro ofiaydeHne CceMeHUHKOB
KpHc MuKpoBOaHaMu (2,4 I'ey), BHSH-
BAOLUIAME HATPEB TRamed o 41° C, mpu-
BOMIJIO K YHAOKPAHHHEIM HApPyIIeHOAM y T
B IOJOBOE cucreMe UPU OTCYTCTBUU > > J7 . ;75
BHIUMHX H3MOHEeHHH B CeMEHHHKAX. Temnepemype mianed, T
O6iyuenne e MHPPAKPACHEIME JIyda- a)

MH, HPHBOJAIIEe K TAKOMY :Ke IOBBI-

4T A1 M M

7 % z

LITEEHS NIOBPEN AL TINZHEL
N
1

HISHNIC TEMIEPATYPHl, He BHSHBAIO Ha-
pymenuit. OgHOKpaTHOE 00IyHeHIE MEL-
mef 130 mmkposoanamu (10 Izy, 370—
400 mem/cm?) B Tedenme 5 mun TPUBO-
A0 K YMEHBHIGHMIO TACIGHHOCTH IO-
TOMCTBA ¥ YBEJHYCHHIO YUCJIA MePTBO-
poxperanX. Ilpn aToM 3MeHeHUA MO-
JOBHX (YHKIMH y KMBOTHHIX OHIM
doJIee 3HATATENLHKIME, 9eM 3T¢ HAGIIO-
Jajl0ch HpH ODBIYAOM HArpese TeJa.
B MHOTOYMCIeHHEIX WCclefoBa-
uaax 19 Gruto o6HapyKeHo HeoOpaTH- = E
Moe feHcTBHe MHKPOBOJH CPEIHUX H J5 Jb 74 JB
fonbmAX WHTEHCHBHOCTEH HA THa3a, Temneparype mraned, T
BHPaRAIOIEECA B HOABICHHN KaTaPaK- %
TH XPyCTaJuKa rasa, passusaiomeiica

Jmbo cpasy mnocie obayuernsn, aubo  Ppye, 9. Mospeskaenne THaHell CEMEHHMKOB KPBIC
Uepes HeCKOMAbKO NHEH U AaKe Hefelb.  (oneHmBAeMOe 110 HWeTHIpeXGaiabHOM cHCTeMe)
BEUIM yCTAHOBIEHH IIOPOTOBEHE HHTEH- pe3yiabTaTe Harpesa A0 PASAUYHHX TeMHOepa-
CHBHOCTH /1l BOSHMKHOBEHHA KATAPAK-  qyp IryTeM OGJMyYeHHA MUKPOBOIHAMHA (I€BHE

132
TH NPH ORHOKPATHOM OGIyUeHUH cToafuKn) N MHPPaKPACHHME JydaM# (npaBble
pasHOii mpogoaauTenabrocTH: or 120 cTONGIKY).

10 600 mem/cu? OpA NPOTOHRATONHHO-
crax 270,5 mun coorsercreenno. Hapa-
Ay ¢ armM nabGaoganoch 133—135 oy
HHKHOBEHHEe KATAPAKTH B Pe3yJbTaTeé MHOTOKPATHHIX OOJYYeHWA ¢ UHTEHCHBHOCTAMU
3HAYUTENbHO HULKEe NOPOTOBOH 1A OJHOKPATHOrO ofaydeHun. ITOT RYMYJIATUBHEIHR 2§-
JerT E TPONOKUTENBHOE BpPEMA DASBATHA KATapakTH moGyauid YYeHHX WCKATH ee
OpHINHEY He B TeImoBoM ddPeKTe MHUKDPOBONH, A B MX HEHCTBHH Ha OHOXHMHIECKHO
IpoHeccH, NpOTeKAIiHe B Xpycraimke. Buuio ofHapy:eno 136, 9ro MUKDPOBOAHOBOE
00JyYeHHe TVIas DPHBOJAT K ITOHIPKEHHI0 aKTHBHOCTH HEKOTOPHX (GePMEHTOB XPYCTAJIHMKA,
a TAKKe K TIOHWKEHMIO CONeP/KaHMsA B HOM aCKOPOMHOBOM KUCIOTH M IIIOTATHOHA 1337138
ABTOPH OTMEYAIOT, 4TO NPY APYTHX NPUYAHAX OGPA30BAHUA KATAPAKTH (AMIOKCAHOBHIA
quaber) HaOMOIA0TCA WHHE OHOXMMHUUECKHEe H3MeHeHHsA.

lIpexcraBnAoT AHTEpEC SKCHEPUMMEHTAABHBIE MHAHHBE O BIUAHWE MHEKPOBOIH HA
sMOpuOHAIbHOE passurde 138—139, Tlocme 48-dacopoil makybamum npu Temmeparype 39° C
KypusEOe Alno B Tedemme 5 muwn obaydanoch MuKposoxsamu (2,4 Ieay) ¢ HomgepKanueMm
TAKOH Ke TEMUepAaTypPHl; 9TO NPUBEJO K HADYINGHUIO DPa3BHTHR sMOpHOHA: B ero mexmdde-
PeHOUMPOBAHHKX CTPYKTypax HNpeKpamjajics pgajibHedmuid pocT THame#, a B JaCTHIHO
JaddepeHIHPOBARHKY — Hochenyman auddepennmanua. B gpyrnx mccaegoBarumax 140
Ha0MIOZANOCh 3aMe[JeHNe PUTMa CepHeYHbX COKpameHdil y Kypmuoro smOpmoHa pw
ob6ayrennu MEEpoBoTHaMu 1875 Aoy, B TO BpeMA KaK BEI3HIBAGMBIH MUKDPOBOTHAME HATPER
aMbpuona aosxen Ont Ov yuamarh cepiauedmenume. Ormedanmch rakske 141, 142 yamenennn
B KapgmorpaMme cepjna Kypuuoro smMOpuosa, o6XyUeHHOTO MWKPOBOJIHAME, KOTODHe
CBHETEJBbCTBOBAJIM O Hapymiennw 0GMeHHHX mpoueccos. Hakomen, obiayyenue KyJIbTypHI
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TKaHell KypurOro sMOpuona MEKpoBosiHamu 1,4 u 10 I'ey, He BHBHBaKIIEe HATPEBA, TIpH-
BOAWIO K CTUMYMAINH POCTR TKaHei 143

IpepnpaHAMaIACch MCCISTOBAHUA HeHCTBUA MUKPOBOJH HA 30KAYECTBCHHBIE THAHH.
B cepmu sKcmepmmentos 44148 gaGmoganoch 3aMmejiieEMe pPoOcTa ONYXo0Je# y Memmeit
B pe3yabTare MHOPOKpATHHIX o0nygenni (10 5—10 wmur) Murposoagamm 1875 m 3000 Mey.
OpHEaKo wepes HEKOTOpOe BPeMa Mocie IpeKpainenus OOIydYeHW#l paspacTaHme OLYXOJNH
OPOOKANOCH. 3aMenleHHe OUYXOJNM IIPOMCXOANIO TaKKe I0Cje HHHOKIIH GOJbHEIM
KHBOTHRIM 9KCTPAKTOB [[00GPOKAYECTBEHHHX KOMKH ¥ JKHDPA, OOJYYCHHHX B TCUCHHE
5 mun B mpobupKe. VINBERINA jKe 00JIy4eHHOTO TIMKOTeHa, HAoG0POT, YCKOPANA PA3BHTHE
Onyxoad. OTH HPOTHROUONOMEBE 3PPEeRTH KOPPerHpoBaid ¢ HAOIOFABIIMMCA ABTOPOM
pasiaudHeM B ACHCTBHE MUKPOBOJNH Ha 3TH CyGeTpars (410 GyAeT paccMOTPEHO HITKe).
Topmosxkenue pocTa 3JI0KAYECTBEHAON OLYXOJNH y MHmeH Ha0mogasock ® opu obayveHun
HUBOTHHIX MUKpoBoJHaMH 3 u 10 ey OONPWOH MHTEHCHBHOCTH, YTO OTHOCHIM 3a C9eT
TeNA0BOM Koarynanuy Thagei. C 1pyroil cropoHsl, uMeerca coobumenne 147 o paccackHBanuu
CapKOMEI y Mumieit upm obnyueHHE MHRpoBOMHaMu 6 ['2y BechbMa MAlOH MHTEHCHBHOCTH.

7. HCCJIEJOBAHUE 2OOEKTOB MUKPOBOJIH U 2JEKTPOMATHUTHGEBIX
OOJENA IPYIAX YACTOT HA KJIETOYHOM U MOJIEKYJIIAPHOM YPOBHE

HeiicTBe SIeKTPOMATHWTHHEIX IIOJe# PAfMOYACTOT HA ONHOKIETOYHEIE
OpraHu3MH ¥ OWMOJOTHIECKHEe CTPYKTYPH W3Yy4aioCch B IMIMPOKOM AUaNA30HE
OT HHM3KMX 9YacToT J0 CBEDXBEICOKHUX.

B pame paGor umccienosanocs neficTBue mosjieil BHCOKMX MHTEHCHBHOCTEM
Ha OaKrepuy, KOTOpoe OOBACHSJIOCh ¢ HMO3WMHE TemmoBoro sdgerra. Tax.
HATOPHEMED, €CJIH MO AeHcTBHEeM UMIYJIbCHMX HOjNell B guanmaszoHe oT 65 ey
mo 600 May cpema, comep:xamas Gakrtepwm, HarpeBajach g0 TeMIEPATyP
55—60C°, To mmaHecmocoOMoCcTh OGarTepuil moHmamach 48 19, Obnygeune
BHDYCOB NTHYBEH caprOME Mukposomsamu (3 ['ey) OOXBIIOH WHTEHCHB-
HOCTH %0 BHBHIBAJO0 MOJAHYK IIOTEPI0 AKTHBHOCTH, 4T0 OOBACHANU HATrPeBOM
cpenr. B BenaBHO npoBefeHHHX ONKTAX 0 O0JIYy9IeHHI0 cBeTAmMBUXCH Oarre puil
mukpoBonHamMu 2,6—3 ey He GbuI0 OGHAPYKEHO KAKOrO-IUG0 HETETIOBOTO
OedcTBHSI, XOTA aBrop 15! me oTpumaer BO3ZMOKHOCTH TAKOTO HeHCTBAA mpl
IpYyruxX YCHOBHAX OOIyIeHUs.

Herennosoe GaxrepunupHoe feficrsue BHePBEE OHLIO OTMEUEHO B OHBITAX
¢ UMIYJLCHEME 10damMu gactoroir 20 Mey 152, Ilop mefictBueM Takmx modjeif
KUIEeYHNEe Hadouyxku mormbanu 3a 5—10 cex mpu Haumpsixerzoctm 205 é/cm,
Korfa cpefia Harpesaiach 1o 40° C, B To BpeMsi KaK OPH NPOCTOM Harpese 1aKoil
sdpderT womyuanca upu temuneparype 60°C 3a Bpemsa 10 murn. Bupych smypa
HONHOCTHI0 WHAKTUBHDPOBAAWCH NpPH BO3IEHCTBUM I0JA HATPARKEHHOCTHIO
260 ¢/ca B Teuenme 10 cex w upu 480 6/cw — 2,4 cer; opu sTOM Ccpejla Harpe-
samach He Gomee wem 7o 37 C°. IlogoOrmit aderT 3a cuer mpOCTOro Harpesa
o TOH! 3Ke TeMmepaTypu mpoumcxopnui 3a 60 uwac. B ppyrmx ommTax Toro ke
Bpemerw 153 Gawrepunupnoe neiicrsue uoxeir ¢ gacroramm 12300 Mey
OpOABISANOCH 32 D MUK, XOTS MaKCHMAJbHAS TEMOEpPaTypa CPeJsl IPH ITOM
He wmpesrmmana 37 C°.

Heremnosoe fefictBre MEKPOBOJH ¢ AJamHOM BoaHEl 21 cx Ha pam OaxTte-
puil, DPOABIABIIEECH B 3aMeJJICHUN MM IPeKPACHNN PasMHOKEHNA, Ha0:T0-
Jagoch 143 mpu NOBHIDEHWH TEMIepaTypH, Koropoe He Omo Omogoruyecku
3HaYMMBEIM. Takwme jxe >PdexrTsi MHKPOBONH Ha OaKTepHH OTMEHAJHCH 15
npur teMmueparypax 37—42°C, He ABIAKMEXCA THOCNbHEIME IiIs 6GarTepui.

B mociegHpe rofl BHUMaHWE MHOTHX MCCjaeloBaTesneil OHIO HPHBICYCHO
K MCCHENOBAaHKIL 3PPEerTa OPHEHTANWM FACTHI[ M ONHOKJIETOYHHX OPTraHH3MOR
o geicrsuem ¥ BU moneil pasamarsrx gacror 155715, B grmx wccaeqoBaHHAX
ORJIM DOXYYEHH CACHYIOUIME OCHOBHEIE PEe3YJIBTATHL:

a) [ox geiicTBueM WMy abCHHX 1 HenpepuisEEX noaeit ¥ BY (1—100 May)
CYCIeH3MPOBAHHEE JACTUIBl YIJis, KPaXMala W MOJOKA, SPUTPOLUTH U Jeil-
KONUTH BHICTPAWBAIOTCH B UEMOYKHM NAPAJIICNBHO IJIEKTPHICCKUM JIUHUAM
poag. Jlna rakgoro THma wacTul BMeercs ONTMMANBHBIH JMATa3oH dacToT,
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B mpejgenax Koroporo 3¢deKT BOZHHKAeT IPM MUHUMAJIbHON HAOPSIREHHO-
CTH ITOJA.

6) OpHokaeTOYHHE OPTAHMWMEI — KIYTHKROBHE W DPECHUYHHE ABIRYTCA
HapaiIeabHo Au00 nepHeHIKyIAPHO THHIAM NOJA B 3ABUCUMOCTH OT IACTOTHL.
[Ipu oTOM A KaKEOTO THNA OJHOKIETOYHHX UMEI0TCH cruenuduyHbe Amana-
0Bl gacroT. Tak, HanpuMep, HBIJIEHA OPHEHTHPYeTCA HAPaJLIeABHO MHOJIO
(puc. 10) mpm wuacrorax 5—7 Mey W TePPEHJUKYJAPHO HPH FACTOTAX
27—30 Mey. Ame6H OPHEHTHPYIOT TENO BIOINL JTUHUI WOAA OPH YACTOTE
orono 5 Mey u nepuenguxyaapro upn 27 Mey.

Puc. 10. OpuenrupoBannoe JBUKeHHE JKIYTHKOBBIX OJHORJIETOYHLIX OPTaHH3MOB
(9BTJeHH) TIOJ NeHCTBHeM DHeKTPOMATHHTHOTO Hoaa (5—7 Mey).

a) BecruopdaoyHoe JIBIVKEHME [0 NPHIOMEHUA I0NA; &) HBMWKeHue IapasilelbHO BJJIIeK-
TPUYECKUM CUJIOBBIM JUHUAM IIOJA.

B) Ilpn opmeHTA MU OJHOKJETOYHHX BHOJb JAMHNY DOJA MX BHYTPHKJE-
TOYHBIe HECHMMETPHUYHBIC YACTHHBE MOTYT OBTH OPHEHTHDOBAHH NEpPUHEHIN-
KYIAPHO.

r) Hapagy ¢ OpMeHTAIIMOHHBIME ABWKEHHSAMH IPH HEKOTOPHX (cmemwm-
PUUABIX N8 KaRAOro BUAA) YacToTax HaOMIofaoTes PasiuvyHbe BpaliaTeNb-
fibie OBIDKeHNA OfHOKIeToUnnX. OnpefedeHHOH ROPPENAALNN MeIKIY IacTOTOH
7 TUOOM [BUMKEHMA YCTAHOBUTH HE Y/AaJd0Ch.

Teoperndeckoe  pacCMOTpPEHMe  ODHEHTANMOHHBIX  adderrop 1607162
NOCTPOEHO HA AHAJMZE CHN HPHTLHEHNA ME/KAY YACTHIAMH, B KOTOPHX IIOJ
JeHcTBrAeM HoJell MHXYIHPYOTCA AunonbHsle 3apsafs. [lokasano, 9ro nocrodu-
HAafg BpeMeHH (QOPMUPOBAHWA ODPHEHTHPOBAHHEIX IENOYEK HPOHOPIHOHAIbHA
kyfOy pagmyca yactudek ¥ 0OpPATHO IPOMOPHUOHAJIBHA HAUPAKEHHOCTH HPHU
CHWIbHHX TOMAX. JPPeKTH NPeAmonaranTcs BOSMOKHHMY M OPU MHKDPOBOJ-
HOBHIX 4ACTOTAX, HO P BHCOKUX M CPeIHUX UHTEHCUBHOCTAX (COTHN Mo /cm?),
0COGEHHO B BIIEKTPOJUTHYECKUX cpeflaX, B 3HAUHTENBHOM Mepe MIYHTUPYIOUTHX
noaa. Onpenenedsl 06IaCTH YACTOT, UPH KOTOPHX BOBMOMKHA «IapaJiiIeabHA iy
¥ (HEePUeHJUKYAAPHASY OPUEHTAIUN B 3aBHCHMOCTH OT 3HAYCHMH NUIICKTPH-
YeCKUX UAPAMETPOB TACTHI, W CYCHeH3UpYyIOWed cpemr 163,

OpHaro mnpoBefeHHEe HeJaBHO HCCIefoBaHUA 1847166 yajr ocmoBamms
[0JaraTh, 4T0 NOBE/IeHHE OHOKIETOTHEIX OPIAHUSMOB IO ieiCTBHEM 3JIeKTPO-
MATHUTHHX ToJeH cBA3AHO ¢ HpejnoaaraeMolf y HuX BosGyuMol CTPYKTY O,
ABAAIOMelica Kak Ow Tpoo0pasoM HEPBHO-MBUNEYHOH cucreMs 1%7. Brimo
YCTRHOBJIEHO, 9T0 HA MMIYJIbCH NOCTOAHHOTO M IEPEMEHHOIG TOKA IpPU OImpe-
JeJNeHHHX IOPOTOBHX HaUPLKEHEAX WHOY30PUM NapaMenuy OTBEYAT
«aaeRTPOIMOKoBOH pearnueity (IIIP), nposeasiomeiica B Bume peskux ocTa-
HOBOK JIBWKEHHA C IMOBOPOTOM OCH TeJla HapajljielbHO JJIEKTPHICCKUM CHUIIO-
BBIM JIMHHAM. A XaparTep 3aBHCUMOCTH IOPOTOBHX HANPsKEHUIl OT MJIH-
TeJIbHOCTH MMIYJIHCOB W OT YACTOTH NEePEMOHHOTO TOKA OKazajicd TaKUM JKe,
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KAK 7 IPH COOTBETCTBYIONIMX PAasipPayKeHUAX HEPBHHIX U MBIMIEYHBIX TKAHEH
JKUBOTHHX T demosexa (puc. 11). Ha naurenvmoe BoszieiicTBMe mepeMEeHHBIM
TOKOM NapaMelui pearupylT [ABWKEHHAMU pas3iMIHOro Tuma (B 3aBUCH-
MOCTH OT B3HAUYeHWH YacTOTHl M HANPS:KEHNsA), KOTOPHE CBOUCTBEHHBI 3THUM
nEPY30pUAM B €CTECTBEHHBIX YCIOBHAX MX CYN(ECTBOBAHMA.

PesyabpTaTel 3THX WCCIEOBAHMI, MPOBEJEGHHHIX B IIMPOKOM JHAaNa3oHe
wacror — ot 20 2y mo 10 Mey,— moprep:xAadu CyNleCTBOBAHNE Y NAapaMenuii
BO3GYIMMOHK CTPYKTYPHI, YVBCTBHTENBHOU K IEPEMEHHBIM 3JEKTPOMATHUTHHIM
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Puc. 11. CpaBHeHue 3aBECHMOCTH Ifopora BosGyauMoCTH lapa-

memuit (I7), HepBHO-MHIUIEYHOrO Dpenaparta JAATYIIKH (HM 1)

¥ HePBHO-MHINEYHOTO amnnapara dejoBeKa (HMA) or puurens-

HOCTH PasipaKAONMX HMMOYJbCOB IOCTOAHHOTO TOKA (a) u or
9aCTOTH TIePeMeHHOI0 ToKa (6).

MOJISAM, ¥ AAaBandd HafexJy Ha TO, 4T0 9Ta CTPYKTYpa 6ymer 4yBCTBUTEIbHA
B K mOJAM MHEKPOBOJHOBHX gacror. M B cepmu celHaTbHBIX uccaenoBanmit
168. 1882 pagas WyBCTBHTEABHOCTh K MHUKDOBOJHaM Onia oOHapyxeHa.

Oxaszaigack, yro peaxnusa OIIP y mapamenuil Bo3HMKAeT MOX meiicTBUEM
AMOYAbCOB MHKPOBOIH (2,4—3 Tey) pasinyHON NIHTEABHOCTH M IO nefi-
cTRUeM cepuit KopoTKmx (1 Mmrcer) mmmyabcos. IloporoBhie 3Ha9eHMA MOUI-
HOCTH B UMIYAbce (Mim cpefHeil MOUHOCTH Cepuu UMIIYJIbCOB), HPH KOTOPHIX
BOBHMKJA TaKasg peakmus, Obiam OOpaTHO IPONOPIUOHATBHEIMA AIUTENDb-
HOCTH WMIIYJIbCOB (MM cePUU MMIYIbCOB), KaK DTO MOKA3aHO HA PHC. 12, a.
Jlamee BEIACHWIOCH, 4TO XOTf IPU MHOANOPOTOBHX 3HAUCHMAX MOITHOCTH
mEKpoBoass He BesbBaiT JIIP, HO oTMeyaeTcs MOBHIIEHHE UyBCTBUTEIDL-
HOCTH HmapaMeinuii K APYTHEM pPasIpasKUTeNAM. Takas ceHCHOmAM3AMUA Dapa-
Menuil K pasipakeHnI0 MMIYJIbCaMH IePEeMEeHHOTO TOKa Oox AelcTBHEM
MUKDPOBOIH WiImocTpupyetcs puc. 12, 6.
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Crxemyer oTMETHTh HEKOTODHE XaPAKTEPHHE OCOGEHHOCTH PaCcCMOTPEHHBIX
ABJEHHI: BO-IepBHX, xapakrep Asmrareasuoil MNP napamenwmii 6u1r uueH-
THYHHIM NP BO3TeHCTBHY NePeMeHHEIME TOKAMH PasjiuunHoil wacrors (or 20 2y
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Puc. 12. Baunanme MukpoBole (A = 10 cm) na Bo3OyauMyo cHcTeMy IapaMeimuil.

a) TIoporoBble MOIIHOCTH MMIIYJIBCOB (UM CEPUE MMIYNBCOB) MMKPOBOJIH, BHISHIBAIIIMX pPazpa-
skenue (SNIP) mnapamenuii, OpHM pa3NHYHBEIX IJINTEJBHOCTAX UMNyJabCa (Cepuu): CIVIOMHAsA HKpU-
Bagd — BaBUCIIMOCTh IPM PA3APAKEHNN OTZeJIbHHIMH WNMOYJIbCAMU; 3ZalITPHXOBAHHAA 00J1ACTH —
3aBUCUMOCTE HpU PaSIPAKEHNU CepuAME KOPOTKUX (1 wmxcex) MMOyNILCOB © pasanunoil gacTorod
MOBTOPeHuA. () VaMedHeHwe WOPOrOBOTO HAUDMKEHUA UMOYIBCOR UepeMeHHoro Toka {1200 ey,
100—120 mcex), BHISBIBAIOIMUX pa3gpakenHe napamenuii (3IIP), npu oNHOBpEMEHHOM OOJYYeHHU
UMOYIbCAMH MHMKPOBOIH HONIIOPOTOBOM MOMHOCTH: CINIONIHAA KPHBAad ~— M3MeHeHHe Hpil o0ayde-
HUAN HNMIOYIbBCAMM MHKDOBOJH C JNJINTEIbHOCTHI0, DPABHOW MJINTENBHOCTH MMIIYJbCA IiepeMeHHOTO
TOKA; NYHKTHPHAA HKpHUBasA -— U3MeHenue NP;m OOJAYIYeHNH CePVAMH KOPOTKUX WMIIYJIbCOB MPH
WIIUTeNbHOCTH Cepuu, PABHON MIUTENBHOCTH MMIYIHCA HEPEMEeHIIOTo TOKA.

no 10 Mey) m MUKPOBONIHAME; BO-BTODHX, MOPOTOBHIE 3HAUEHHUA HAMNPAKEHHIl
u MomHocreli, mpu KoTopelXx BogHmkajga IHIP, 6winm ofparHo npouopiuo-
HAQJIGHEIMU KBAJADATHHM KOPDHAM ¥3 BEIW4YWH JIWTEABHOCTH WMIYJILCOB
¥ YacTOTH {(a He MePBHIM CTeNeHAM ITHX BeIWYUH); B-TPEThUX, HATPER CPEIH,
B KOTOPOH HAXONWIMCH NapaMemyu, OHJ He3HAYHTEIBHHM NpPU BceX BHIAX
BO3feHcTBUI, BE3mBaBmmx JIIP.

Ucxops mz stux ocobeHmocreil, MOKHO 3araounth, uro IIIP caemyer
paccMaTpuBaTh KakK pe3yJbTaT HETENJI0BOTO NeHCTBHA 3IE€KTPOMATHHTHEIX
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noJeil ¥ 9T0 XapaKTep 9TOH peaKIWuW HE 3aBUCUT OT YACTOTH BO3MEHCTBYIOMIAX
noneii. Tammm obpasom, B peaknmu BO3OYAWMON CTPYKTYpH HapaMernui
Ha BJEKTPOMATHUTHBIE DOJSI MH BCTPEYAEMCSA C TOMH jJKe XapaKTePHLIMH
9epTaMM, KOTODHE OTMEUANIHCH BHINE AJIsA Peakudil HepBHOW CHCTEMH RHBOT-
HBHIX W 9YeJIOBEKA.

Caeayer yOOMAHYTH 3[€Ch O HEAABHO IPOBEHCHHBX HCCJEHOBAHUAX 167
BIMAHUA MAKPOBOJIH HA (QH3HOJOTHYECKYI0 (YVHKIMIO mapameuuii — daro-
nurapuyo. Owxazajgochk, 4910 mox Jdeficremem mukposoan 2375 Meay daro-
HUTAPHAA AKTHBHOCTL MHQY3OpmMil (UOrNONIeHHEe B BAKYONAX YacTHUI[ TYLIU)
u3MeHseTcss JABYX(A3HO B 3aBHCHUMOCTH OT UHTEHCHBHOCTH: B UHTEPBAJE
or 1.5 go 275 mem/cu® orMeuwaerca cHA4and MOBHINEHAC AKTHBHOCTH MOYTH

Puc. 13. H3menendss B XPOMOCOMHOM  &ikapare [ejAmHXCs KIETOK KOPHs
deCHOKa NHOj JeificTBHeM BMMHYAbcHHX moxeir YBY.

OO0paszoBaHuMe: @) MOCTHKOB MemIy JAouepRAMU IPYNNAMU  XPOMOCOM; 6) MOCTHMKOB
1 parMeHTOB; 6) MUKPOHYKJEYCOB U3 (parMeHTOB.

B/(BO¢, 3aTeM CHUYKEHHE A0 HOPMATbHORO YPOBHA u, HAKOHeL, IOHWKEHUE
HU/KE HOPMANBHOIO YDPOBHH. :

Hapangy c sruMm ONHTAaMH, CBUIETEAbCTBYIOU{NMH O BIMSHUAU 3IEKTPO-
MATHUTHHX TIOJie#i Ha KASTKY-MHQY3OPHIO, UMEITCH HKCIePHMEHTaJbHEe
OCHOBAHUA IIPEROOIATaTh BO3MOKHOCTH BANAHUA [ONell W Ha BHYTPUKIETOY-
HBle npouecch. lIpuMepoM TAKOTO BJIUAHUA MOLYT CIYKUTHL pPe3yIbTATH
uCCHeNOBaNUA HEHCTBAA MMOYIALCHHX mnoxeit ¥YBY Ha mpoueccn peseHHs
KIeTOK B pacTymeM KOpHe wuecHoKa 19819 B krmeTkax KopHs, IoaBepras-
Werocs OATAMEBYTHOMY Bosgelictsmo (5—40 Mey, 15—30 mkcer, 500—
1000 umn/cer, 250—6000 ¢/m nuKOBHX), OTMEYANNCH XPOMOCOMHBIE abeppa-
IMU: B TOH CTAAUA FENEHUS(, KOTAA XPOMOCOME JOJKHH OBLIH DAa3fedHThCA
Ha IBe JOdYepHHE TPyNOsl, OHU O COSXUHEHH MOCTHKAMH, KOTODHE pac-
gagaxuck na QparmedTs ¢ o0pazoBaHmeM MUKPOHYKIEYCOB, KAk 9TO IIOKa-
sapo ma puc. 13. Taxme maMeHeHWA NONHEH TPHUBOAUTP K H3MEHEHUIO
HACJEJCTBOHHHX Npu3Hakos. VW rakme uaMeHeHHs HAOMIOZANNChL JITHMU ke
aBTOPAMH B OSKCHePUMEHTAX C MYIIKAME-JPO30(uIaMul OpPH aHAJOTHIHOM
so3feiicteun (0T 5 mur 70 1 daca): BOBPACTANO YHCIOC JAETAIBHEX H BHEIHE
OPOABJAINIMXCA MyTanuit npumepHo B 13 pas Do CcpaBHeHHIO CO CPeJHWM
9ECIOM TAKKX Myrauuid y Myuiex, He NOJABEPraBIINXCH BO3FEHCTBMIO.

Bausane MUKRPOBOIH Ha CTPYKTYPH OHONOIMYECHKUX MOJEKYJN BHepBEe
Obt0 o0Hapy:eHo B 1940—1946 rr. 144145, 17,170 ()Grygenme pacrBopa
TABKOTeHa MHKpoBoaHamMu ¢ gactoramu 1875 u 3000 Mey npuBoguiIo K yMeHb-
JIEHUI0 YTJa BPAUICHH MIOCKOCTH MOJAPHU3ANKA B 3TOM ONTHIECKM AKTHBHOM
pacrBope. Bemmumna aroro adderra u xapakTep ero pasBuTAg Uo Mepe ofmy-
YeHUsI 3aBUCEJM OT YACTOTHL BO3AEHCTBYIOMIMX BOMH, KOHIEHTPALNA M BHA3-
koctu pacrsopa. Hactora 3000 Mey oxasamach sHaduteqpHo PpdeKTHBHEE,
MOITOMY OHA H NPHMEHAJACh B OGONBMIHHCTEE DKCHEPHMEHTOB.
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3asucnMocTs ddderTa OT HOHIEHTPAIUM M BASKOCTH OKa3ajiaCh BeCchMa
Pe3Ko#i, Kak 3T0 miLmocTpupyercs puc. 14, 6 *). llpum obiayueHum BOmHOTO
pACTBOpA TIWKOreHA MPOLEHT YMEHbUICHAA yIJa BpalieHWs IIOCKOCTH MOMS-
PHBATMHE BO3PACTAJ IO MEPe YMEHbIIeHWsi KOHIEHTPANMA [0 «OITHMalbHOTO»
sHagenus 0,1%, mpu xoropom Habuofanach MOJNHAA HOTEPA ONTHUYECKOl
axtTuBHOCTH pacreopa (msmenenwe Ha 100%). B pacreope ramkorema B riam-
LeprHe TAKOU ;Ke MAKCHMAJNBHHI dPPEeKT WMeJ MeCTO TPH KOHIEHTPAHUM
0,05%, He «onmrMMaITBHOMY ST BOXHOIO pacTBopa. Bruto o6HApykeHO Takske,

o
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Puc. 14. VismMeHenme yria BpallleHHA IJOCKOCTH NOJAPH3AIUH B PACTBOpe INIMKOIEHA
nof geficrBmeM MUKPOBOJH (3 ['2y), B 3aBHCHMOCTH:

a) or go6aBaenud B pactBop KOH (obiygenne 3 mun); 6)i0T KOHOEHTpANMM UM BA3KOCTH DPAaCTBOPA;
6) OT BpeMeHU 00JydeHHA,

9TO BJAWAHWE MHKDOBOJH HA BONHHIA PacTBOpP TAMKOTEHA PE3KO M3MEHAGTCHA,
ecam K pacreopy pobaBurb Heckonbko kameapb KOH wam (NH,),SO,, rax
3TO mMOKa3ano ma puc. 14, a.

WsMmenennme ONTUYECKOW AKTHBHOCTH BOJHOTO pAcTBOpA TIMKOTeHA
B 34BHCHMOCTH OT BpeMeHH OOJIydeHHs HOCWJIO CTyOeHYaTHil XapakTep
(puc. 14, ¢). 1lpu 5T0M KAk HAKJIOH CTYHeHYATHX MEPEXOJOB, TAK U HX THCIO
3aBUCENM OT HOHIEHTPAN@U PacTBOpa.

[Iporusomonoykaoe [efCTBHE OKA3HBANKM MHKPOBOJHEL HA ONTHYECKH
HEAKTHBHHE DKCTPAKTH TKaHeH KOKH ¥ AHpPAa KDPHCH (B Cepoyriepofe):
ofny4eHue MPEeBPAINAJO DTH DKCTPAKTH B OUTHYECKM AKTUBHHE, IPaBOBpa-
MAIUe MIOCKOCTh MOJApu3amup 145 146, 171

Hapany ¢ stuMu sdderramu HaOMONANIOCh TAKKE AeHCTBHE MHKPOBOIH
Ha CTPYKTYPY KOMJIOMAHHX PacTBopoB Kpaxmana 182, Q6xayuenue B Tedenwe
1 Mur TOBHINANIO CKOPOCTH KOATYJIANMHA pacTBOpa, mpuieM 3T0T sdpderT Tamxie
3aBUCe] 0T KOHIEHTpauum mocixefHero (puec. 15).

OnucaHmELe Pe3yabTaTl CTUMYAMPOBAIN MCCHEHOBAHWA NelCTBUA 3IMEK-
TPOMATHHUTHEIX IIOJieid Ha ramMMa-raodyauan wemosera 172173, Tax raxk
paHee YCTAHOBIEHHOE BJASHWE PEHITEHOBCKHUX Jiy4eidl Ha pacTBOpP raMma-
rao6yINHOR BHIPAKANOCH B M3MEHEHUN OJIEKTPOPOPETHIECKON HMAT PAMME!
¢ OXHONHKOBOH Ha ABYXOWKOBYIO, a4 TAK)Ke B M3MEHEHWW AHTHIEHHON AKTHB-
HOCTH PpacTBopa, 9TH METOINH WHAWKANWM W OGN OPHHATH B MCCIEIOBA-
HUAX ¢ BAEKTPOMATHUTHHME HOJAMHU.

lamMa-rao6yauHel B (QU3MOJIOrH9eCKOM pPACTBOpPE IOJABEPrajdch BO3-
Jedictpuio moxaeit B pguanasone 10—200 Mey npu umnyascaom (10—60 mrcek,

*) T'padurn, npepcraBiieHAHe Ha PUC. 14, HECKOJBKO M3MEHEHH 110 CPABHEHHIO C OPH-
THHAJIAMHA ¢ Y4YeTOM 33MEeYaHWi U JAHHBIX, IIPMBEIeHHEIX B cTathe 170,

7 Y®H, T. 86, BEm. 2
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500—2000 umn/cex) u nenpepuBHOM 06nyuennsx B Teyenue 20 mun. Uccaeno-
Banue ¢ uaTepBaiamu 10 Meay susasuio «»@derrusane vacrorey— 30, 60, 140,
180, 200 Meay, npu KOTOpHX B 3nekTpodopeTnueckoli UArpaMMe HOABISIUCH
apoitnbie muku. Ilpw mutepBame 1 Mey uw monjep:KAaBUM IOCTOSHHON TeM-

1L

dbnyvennie  pacnbops

qr 4z 47 74 45 q7
Horngemmpagur pacmbpe , %
O)-pespaom, - cmvena sy, B -wmenii

Puc. 15. KHoaryasnma B pacTBope Kpaxmaia, ofaydennoM Mmukposojuamu (3 ey, ofay-
genne 1 muw).

ITepBoift cTONOMK — Cpaay nociae o0dyYeHHA; BTOPON cToNOUMK — ueped 30 mun Tociue OGIYUYEHUA;
TpeTH# CTONOMK — depes 60 mun mocne obayueHns; deTsepTsii cTonbHK -—— depes 90 wmun Tocae
00 yIeHUA,

neparypsl 22° C adderruBHEME okasamuch wactore 10, 15, 20 u 25 Mey, uto
VKa3HBaN0 Ha Haxuume rapmMomuxm d Mey.

Nonwaysce ypasuenmamu [Hebas (gi1a pawmofi BABKOCTH pacTBoOpa),
aBTODH IIepecuuTany 3TH >PPexTuBHBE yacToTH A TemMmeparyp 30—40°C.
JKcOepUMeHTANbHEE JAHHHE, NOJy9IeHHHe ¢ mATepBaioM 20 K2y Dpu TeM-
neparype 37,5° C, XOpOIIO COTACOBHBANKCH ¢ BRITHCJICHHEIME, KaK DTO HMIJIIO-
crpupyer puc. 16.

NccnenoBanmne BIUAHWA MUKPOBONH HA AHTUTEHHYIO AKTHBHOCTL raMMa-
raofyIuHOB HPOBONUIOCH UYTEM TUTPOBAHUA OGJIYJeHHOr0 M HEOGIYyUYeHHOTO

Tegpemusecnue  dammsie
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LUSMEHERUR THITULHOCITIYL KO
Tremy Komeseemlly oonyyerul

Yoz , Mz2y

Puc. 16. Vi3sMeHeHMe dKTMBHOCTH TIaMMa-TJO0YJINHOB KpOBIL UeJOBeKa (OIeHWBAEeMON
10 WBMEHEHHI 3IeKTPodoperndeckKodl FHAUDAMME) MOX REUCTBHEM 3AEKTPOMArHHTHRIX
monet YBY ompesienenHbIx 4acToT.

pacTBOpPOB  HPOTHB  CHIBOPOTKM KPOBH KpOJHKa (MMMYHH3HPOBAHHOI'O
¥ raMMa-Tao0yImHaM deloBeKa). BruiM oGHapy:keHs «dQPeRTUBHEE TACTOTHY,
IpY KOTOPHX 0GIydYeHHBIE PACTBOPHL IIOKABHBAJIN BHAYUTENLHO GoJlee BEICOKHMe
THTPH, YeM HeoOJaydYeHHbIe WK 00JydeHHBIe HpH APYTUX wacToTaX. Jddex-
TUBHEIE YACTOTH AM00 COBIANAIN C COOTBETCTBYIOMUME YaCTOTAMY, BHISIBJIEH-
HHIMH B 9IeKTPodOpeTHIeCKNX HCCIEOBAHUAX, Tu00 GBIIM HECKOMBKO CHBHU-
HYTH OTHOCHTEIHFHO HOCACIHUX KAK B CTOPOHY (olee HUBKUX, TAK B B CTOPOHY
Gojee BEICOKMX 9acTOT (HA [ECATKU Key).
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Ha puc. 17 ppusemensl JagHEE 3THX WCCIENOBAHUI UPH pPa3auYHBIX
yelnoBuAX o6ayueHHWsi, ROTOPHE HOKA3HBAOT, 4T0 2PPerT NpoABJIAETCA UpH
o0ayYeHHH ¢ MAaJHMH WHTEHCHBHOCTAMHN, HDPHYEM TJABHYI0 POJb Wrpaer
HC TOTNOIIEHHAS B pacTBOpEe JHEPrHs, a HampsKeHHOCTH IOJA.

ABTOpH NPUIMIN K BEBOAY, YTO HATPEB PAcTBOpa He MIPAET Poid B 00HA-
py:weraoMm 3@dexte. M3meHenume TeMmepaTypsl PacTBOpa TOJLKO CHBHUraer
apeKTMBHBIE YACTOTH!, B COOTBETCTBUHU ¢ Teopmeii [lebas. Tlpenmomararor, aro
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Puc. 17. VizsmMenenue aKTHBHOCTH TAMMA-TIOOYJIWHOB KpOBHN 4YeJOBeKa  (OUeHHBaeMOi

NyTeM THTPOBAHWA IIPOTHB CHIBOPOTKM KDOBH KpPOJMKA, MMMYHHSHDOBAHHOTO K TaMMa-

ri106yaMHEAaM KPOBH vesIoBeKa) mox pefictBmeM mnoseit YBY mpu BapeupoBanmm pemuma
BO3MEHCTBHA.

HOBLIMICHWE AKTHUBHOCTH TIaMMa-TJiIo0yJIMHOB WPOMCXORMT OJaromaps TOMY,
910 mOJ[ HeiicTRHMeM Iojell «pPaCKPYdYHMBAIOTCS» CHHMpPANH TaMMa-riao0yJImHOB.

3t ke aBropH coobmart 174 o moxnoli MHaAKTUBATME $epPMEeHTa aMUIA3H
(M3 TOMKEITYNOYHOI KeNe3s CBHHBYM) B pea3yabraTe BO3JAEHCTBHA 9IEKTPO-
MarHATHBEIME TO0JAME ¢ wactoramu 12, 14, 15 u 16 Mey npu mocToaHHON TeMm-
neparype cyberannuu 37,5° C.

Hapany ¢ atuM uaMeHeHMe AKTUBHOCTH HEKOTOPHX epMEHTOB Haliroma-
JOCh M HPH BO3TEHCTBHU MUKPOBOJH Ha ;KUBOTHHX. Tak, o6ayueHne MopcKEX
CBUHOK MUKDOBOJHaMH B TeueHne o—10 mun mOHMA A0 aKTUBHOCTD 8MUIA3H
¥ nUmaszs 1%, mOHmRANo ColepsKaHWe B KPOBM TJIIOTATHOHA -— OJHOTO U3
AKTHBATOPOB psafa ¢epmeHToB 75, TOA JefcTBMEM MHUKPOBOJIH C HaCTOTOMH

T*
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2,4 I'ey B MBIINAX KPHC IOBHIIANACH PACIIEIIAIIAA AKTHBHOCTL (ep-
meHTa Pocpopunazs 177

B 3akaoodenwe 3TOro pasjesa YKayKeM Ha HEKOTOPHE HCCHeNOBAHUA
¢ GeKOBHIMI MOJIEKYJIaMH, NPOBefEeHHEE ¢ MOMOI(bI0 MuKporsoiH. Ha ocmose
A3MEePEHUH TUANEKTPHIECKOH IPOHHIAEMOCTH CHBOPOTOK KPOBU B INUPOKOM
JUagasoHe MUKPOBOJHOBHX 9acToT OHUJIA ONpeAeNeHa CTeNeHb IHIpaTailud
HEKOTOPHX HPOTEMHOBHIX MOJEKyHX. [lis MOJeRya reMorio0HHA KPOBU 4ejo-
BeKa CTemeHb I'ufparanum okasanach paBhoit 0,23 + 0,1 2ma 100 2 Bomm 3% 37,
Bas ans0yMUHEOB CHBOPOTRY Ghubeidl Kporm 0,15 4= 0,1 217817 i nna annby-
MHHOB CHBOPOTKHM Kposu uexoBexka 0,42 4- 0,1 2 (uam ¢ y4ueTroM BCeX BO3-
Mo;eHHX omuGor B mHTepBame 0,04—0,65 &) 180,

I'pynma aBTOpOB MCCIEN0BaJkA KOMIIEKCHYIO [UAJIEKTPUIECKYIO IPOHHU-
naeMocTh KeparmHos 33 181,182 (QcpoBammeM [ HCCACNOBAHMIH HOCTYKEA
tor QaKT, YTO [HINEKTPUUECKAs UPOHUIAEMOCTh KEPATHHOB NPH TACTOTE
13 Mey oxasanach BHAYHTENBHO BHINIE KBajpaTa KosdpPuumeHTa OpesioMie-
HEA. JT0 MO3BOAANO HPERMONATATh HAJNAYAC aTOMHOM ¥ MOHHON MONApPH3aNEH
B MOJIEKYJIaX KeparuHa, YTO HOJLKHO OBIO IPUBOAKMTH K M3MEHEHUIO [H3JIeK-
TPUIECKON HPOHMIIAEMOCTH B 3aBHCHUMOCTH OT OPHEHTALMM BOJOKOH INEPCTH
OTHOCUTENFHO JJIEKTPHYECKHX JUHUI B MHKPOBOJHOBOM pmanasone. OmHaKo
Takoe pasmuume He OwTo o0Hapyskeno. Ho maHHme, mosyuenHsie Tpd Bapma-
UM KOJAMYeCTBA afcoPOMPOBAHHON BOJOKHAMY INEPCTH BOJML, JaJH OCHOBAHHUSA
[0JIATaTh, 4YTO CYINECTBYIOT TPHM BHAA IOCIAETHEN: «JIOKAJM3OBAHHAS BOIAY,
MOJIERYJIEl KOTOPO¥ HeBPAMmIATEJbHO CBABAHE C HMOJAPHBIMH TpynuaMu Kepa-
THHOBOH MOJEKYIIbi, «IOABMKHAA BOZA», 06Jala0INas CBOMCTBAME HHIKOCTH,
¥ «OPOMEKYTOYHASA BOJNA», NOTeHIMANbHAS SHEPIrHusa afgcopbuum KoTopoil me-
FKAT MEKAY COOTBETCTBYIOIIMMH BEJIMUMHAME JJIA JIOKAJIK3OBAHHOA M CBA3aH-
HOII BOIH.

Wccnenopanus AUDHIEKTPUYECKMX CBOMCTB HEKOTOPHBIX KPHUCTAJJIMYECKHUX
NPOTeMHOB, NENTHIOB M AMHUHOKMCIOT B AmanaszoHe 1 xey — 4 I'zy w mETep-
saxae temnepatyp 0—100° C * nospoannu coenars 3aRIOYEHHs, 9TO MOJAAPHUIA-
UHA STAX MOJEKYJ NOPOMCXOOHUT 3a CuUeT PeJIAKCAIMHM WX HOJAPHHX IPYI
B COOTBETCTBYE ¢ Mofeabio Jlebas Ris MIMPOKOro CHEKTPA BPeMeH pPeaKcallHu
K 9TO 374 PeJaKCANUA JACTHIHO OTPAHWYEHA KAK BHYTPHUENOYCYHRIMEH, TAK
M OPOCTPAHCTBEHHHMM BOJOPOFHHMM CBS3AMU. DECKasaHH co00pasKeHus
0 BO3MOYKHOCTH PE30OHAHCHOI'O MOTJION[EHWS MHMKPOBOJH HPOTEMHOBBIMH MOJIE-
KyJaMu, OCOOBHHO B PAacTBOpax.

8. PEIIENILNA U TEHEPALIUA 3JIEKTPOMATHUTHBIX ITOJIEN
B WUBBIX OPTAHM3MAX

Bausanwe MEKpPOBOIH Ha OpPraHHE YYBCTB 4YeJOBeKAa OBLIO YCTAHOBIIEHO
JKcOepUMeHTaNbHO *83: v mopell, HoABepraBMHUXcsA XPOHHIECKOMY 00NyISHHIO
IpY HeTeIIOBOH HMHTEHCHBHOCTH (0T COTHX Joxedl mem/cm®), DOHWKAIACH
YyBCTBHTEALHOCTH ODOHATENBHOTO ¥ 3PHUTEIHHOT0 AHAJMU3ATOPOB. B omerTax
¢ KpoamKamu Oniio oO0Hapy:;xeHo 8%, 4To moBpexjeHue OGOHATENBHOrO aHa-
JM3aTOpa pesko ociiabiseT Peaxkiuio Ha o0aydeHme LoJioBH moxamm ¥ BU —
H3MEHEHHe JJIEKTpodnunedanorpaMMel. ABTOD 3aKJIOYAI, YTO 3TO CBUIAETENb-
CTBYeT O ABYX BO3MOKHHKX IYTAX AEHCTBUA IOJeH HA KOPY I'OJIOBHOTO MO3Ta:
gepes OGOHATEJBHHI aHANU3ATOD ¥ 3a CYeT HEMOCPEJCTBeHHOTO BIMAHUA
Ha CTPYKTYPH HPOMEKYTOUHOTO Y NepefHero Mo3ra.

HenocpencreenHas pelennua MHKPOBOJH 4YeJOBEKOM OBlJIa OTKpHITA
HefasHO '8 B popme 3BYKOBHX OUIYIIEHWH, MOABIAKIIHXCA Y JiofeH B mpo-
pecce OOIy4eHUA WMIYIbCHO-MONYIWPOBAHHKME MuKpoBoaHamu. IlogpoG-
HEEe HCCAeOBAHWA DTOI0 HHTEPECHOro sABJeHHH 186-188 nogponmam ycTaHOBUTHL
HEKOTOPHIE er0 3aKOHOMEPHOCTH.
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a) Ilpu BRIOYEHHUA MMIOYIBCHO-MORYIMPOBAHHOTO NEPENATIAKA MUKPO-
BOJIH JIOAH, HAXOOAMUeCS B 30HE M3IYYEHUsA, CABIIAT 3BYKH B BUAE Ry Ka-
HHA, CBUCTA MW MEAKAHUS (B 3aBUCHMOCTH OT pe;kuMa Mofgyaanum). Hcrou-
HEK 3BYKa OMYyMaeTcd rie-To B obiacTu 3areiika. ONEITH ¢ 9KPaHEPOBAHHEM
DOKA3aAW, 9TO BOCHPHATHE «PANMO3BYKAY» NPOMCXOAMT TOJBKO B BUCOUHON
00JIaCTH TOJIOBHL.

6) «PagmosByK» XOpOIIO COMOCTABIAETCH CO 3BYKOM, CO3]aBAEMEIM
B [MHAMHKE YCHICHHHMHU CIyIaliHHIMU KojebaHumaAMH ormGaromeid Monyiasa-
HUOHHKX WMOYJLCOB IPH BHPE3AHUN 9ACTOT HUMKE O K2y M MaKCHMAaJIbHOM
paACUIMPEHUN B CTOPOHY Gollee BHICOKHX 9acToT. JIwpam, ¢cnocoGHRE BOCHPUHH-
MAaTh 3BYKHM TOJBKO F€Pe3 KOCTHHIE TKAHHW, HO C 9ACTOTOH BHIINE D K2y, CJBILAT
«PajHO3BYK» TaK j;Ke XOPOIMIO, KAK M 3J0POBHE.

B) «Pagmossyr» omiymanucsd npu o0JIydJeHUM MHKDPOBOTHAME ¢ YACTOTAMH
425, 1310 u 2982 Mey u cxBamkuocTn mmoyascos or 00,0004 mo 0,028. Ilopo-
roBHE HMIYJbCHHE HHTEHCHBHOCTH, IIPH KOTOPHIX OMYINAJCHA «PAfUO3BYK»,
cocrapaaan 230—270 mem/cm® nua gacror 425 u 1310 Mey (cpemuue wnTeH-
cusroctn 0,4—7 mem/em®) u 5250 mem/cm® nas wacrorm 2982 Mey. Ilpm
obayuenuy ;xe MuKposojHaMu ¢ gacroroit 8300 Mey sdpdexrta He nabaomanoch
naxe npu mHrencusmoctd 25 000 mem /cm®.

r) Oxpymaomuii wym no 90 96 He ycrpaHaa sddexra «pagmo3ByKay,
XOTA W CHW/KAJ YyBCTBUTEJHHOCTh K HeMy. ONBITH ¢ aHTHIIYMOBBIMM TpPo0-
KAMHU M COOTBETCTBYIOMIME PACYETH DOKABAJU, 4TO P MOMEIICHHH WCIBITYe-
MOTO B 3BYKOU3ZOAMPYIOUIYI0 KAaMePY MOKHO OKUIATh BOCHOPHUATHAA «PaJUO-
3BYKa» IPH BEChMa MaJblX WMOYJLCHHX MHTEHCUBHOCTAX MUKPOBOJH —
mopanka 0,3 mrem/cm?.

n) Tlpexnmonaraerca, 4TO BOCHPHATHE MHKPOBOJIH IPOUCXONHUT HEIOCPEH-
CTBEHHO B CJYXOBHX HEPBAX M KIETKAX CAYXOROH 30HH KOPH TOJOBHOLO
MO3Ta PAasJUYHBEIMHA (IETEKTOPaMU» M 9TO HAPAAY C «PaJHO3BYKOM» BO3MOKHEI
H APYyrHe OMYIIeHHS NpH 00JydeHuu (B 3aBHCHMOCTH OT €r0 PEKUMa).

ABTOp mosaraer, Wro MCCAENOBAHHA NORXOGHEX dPPEKTOB MOryT [aTh
cymecTBeHHYI0 WHPOPMANFI O OYHKIMOHNPOBAHMW HEPBHOUW CHCTeMH ¥,
B 9ACTHOCTH, O XapaKTepe KOAUPOBAHWA CUTHAIOR, MOCTYHAKOMUX B [EHT-
pPanbHY0 HepBHYIO cucTeMy. C IPYrof CTOPOHBI, OH CYUTAET, YTO MUKPOBOIHEI
MOLYT ¢ YCHEeXOM NPUMEHATLCH AJA CTUMYJIAINH HEPBHOM CHCTEMBI, TaK Kak
opu 5TOM He Oyaer HeHm30e:KHHX TOBPEKIEHMI, CBASAHHHX € BBECHHEM
DICKTPOMIOB.

Caepyer yKasaTh 3[eCh HA HOSBMBIIMECA HEJABHO KOPOTKHE COOGHICHHSA,
CBHJETEILCTBYIOIIAE O pENeniiuy MHEKDPOROJH JKHUBEIMEU OpTraHEmsMamm 13,
Obayuenne monelt mMukposonHamu B fuanasone 380—500 Mey BwsmBaIo
TaJIAIMHATINYN, KOTOPbIE BO3HAKAIN IPH ONPEASICHABX [ KajKEA0T0 cyOperTa
gacrorax. Ilpu o6aydenny MypaBheB MUK POBOIHAMEA 3-CM IUANA30HA HACEKOMEIE
OPHEHTH POBAJIN CBOU YCUKY BLOJD YK TPAYCCKUX JUHUN NOJA U TEPAIH cI0C06-
HOCTh «CO0OMATHY [PYTUM 0COOAM O HAXOM/ICHIA NCTOYHHKOB mumua. Y (0Jb-
MAX MYpPaBbeB PasMEPHl YCHKOB OHJM OJmskumMy K 1/4 OIWHH BOJHE.

Ilo coBpemeHHmM mpefcTaBIeHUAM 8% NeATENBHOCTH OPraHoOB YYBCTB
HE OTPAHUYEHA TOJBKO PEIeIIneil, CBA3aHHOM ¢ OMYHEHAAMHE, a TPOABIACTCSA
¥ B QYHKOUAX pPeLeNTOpPOB, He MMEIOMNX JKBMBAJNEHTA B BUje OMYIEHUN.
WccnenoBaHUAMA [OCIESHUX JET YCTAHOBIEHO 90 191 yro Ha BCeM mpOTAIKe-
HU¥ CYNIECTBOBAHHUSA JKUBOTHOTO MHUpa (I Aajke B HEKOTODHX CAYYasX PACTH-
TEJIBHOTO) B OCHOBe QYHKIUWI pemeniuu M OGHOJOTHUYECKOTO [BHKCHHS JEHKaT
OfHM M Te jKe TJaBHEE MeXaHW3MH, OCHOBAHHHIE HA BJIEMEHTAPHOU YYBCTBH-
TeJNPHOCTH OEJIKOBEX MOJIEKYJ, OTBEUAKIINX A3MEHeHHEM CTPYKTY PH HA BHEII-
HUE BO3EHNCTBUA.

B cBere stEx monosxenuit Mo;kHO OBLIO OBl PACCMATDPHBATH KAK HPOABIE-
HUe PEUenuuy MHUEPORBOJH V OJHOKIETOYHHX OPraHH3MOB OIHMCAHHBIE BHINE
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OIIP, a w3MeHeHWA AKTUBHOCTH TaMMa-rjio0yJAMHOB 0HOX AeificTBheM mOIeil
YBY — xak pemennuio Ha MOJEKYIAPHOM YpOBHE.

Hapany ¢ paccMOTpeHHBIME HpUMEpPaMi pPELENIIMY MUAKPOBOJH M JPYruxX
9JIEKTPOMATHUATHHX MOJell pasiIWuYHKNME BO30YIUMBIMH CTPYKTYPAMHU KUBHIX
OPraHu3MOB HMEIOTCH RAHHEE U 0 HAJAIHH DPEHEHTOPOB, CHEIIHAJIU3MPOBAH-
HHIX K BOCIPHUATHIO JNMeKTpuuecKux noxeir. HegasHo OTKpPHTA BHICOKAA UyB-
CTBUTEIBHOCTH HEKOTOPHX BHAOB PHO K JIEKTPUIECKUM IOIAM (MUHUMAIb-
Hele WM3MEHEHWs TpafUeHTa I0Af, BOCHPUHAMAeMHe pHOAMH, COCTABISIOT
0,003 wmrs/mm) 2. Aprop paccmMarpuBaeT 9Ty CHOCOOHOCTH KAK HOBOE
«IYBCTBO», OPraHOM KOTOPOrO MABJIAIOTCA CHENUAIH3HPOBAHHEIE (DIEKTPO-
PeIlenTo pay.

B mociefHue TOAH Yy HEKOTOPHIX JKWBOTHHIX Onlia 00HApy:eHA CIOCO0-
HOCTh K TeHepaluu 3MeKTPUIeCKUX U MAlHUTHHX mnoje#l. PrOsl ompeseneHEbIX
BUIOB KHCHYCKAOT dJIeKTpUYecKHe HMOYdbeH (miaureabrocrbio 0,2—10 mcek
u ¢ gacroroii 60—1000 wmn/cex) 2. Ilpu pacupocTpaHeHHH SIERTPUUYECKUX
AMIOYIbCOB B BO3OY)KIEHHOM HEpBE JATLYMIKM BOKPYT HEPBA BOBHHUKAKT COOT-
BETCTBYION[HME HUMIYJbCH 3NEKTPHUYECKOTO M MACHUTHOLO moJeit 199,184,

Bonpoc 0 BO3MOKHOCTY M3IY4eHWA 3I€KTPOMATHUTHRIX IO KUBOTHEIMHA
oprammsMaMu Bo3HUK eme B 30-x romax B cBaAsu ¢ coobmenueMm %% o Tom,
9T0 METOJAMH TeTepORMHHDPOBAHUSA YRAJNoch OOHADY)KUTh H3Jy4eHHE pPajgHo-
BONH y Jofell, HAXONAMMUXCH B COCTOSHUN CHIHHOI'O SMOLMOHAILHOTO BO3-
Oy:unenus. B redenue psfia Jetr K TaKAM COOOIMEHNAM OTHOCHINCH CKENTHIECKH
BBU/LY HECOBEPIIEHCTBA NPHMEHABIICHCA B 9THX DKCHEPUMEHTAX pafHoanma-
parypu. OJHAKO HeIaBHO HOABWIOCH coo0meHue 13 006 ycmemmHoOM mOBTOpe-
HHH 3TUX HCCAeJOBAHUII ¢ HIPUMEHEHUWEM COBepIIEHHOI COBPEMEHHOII anpapa-
TYPH.

B HemaBno npoBefeHHKX (BeCHbMa KOPPEKTHO IOCTABJEHHRIX) OMBITAX
Obj10 OOHAPYIKEHO W3INY9YEeHHUE DICKTPOMATHUTHHX I[MOJedl MHINIAMH YeJso-
BeKa 1%, B mporecce COKPAMEHHA MEIIIB M3JAy4ai0T HOJA C YacTOTAMH
or mecartkoB kmiorepn no 150 xey (a mo npegmono;keHWI0 aBTOPOB, u Doixee
Beicokux). Hauboapmuii sdpdert HabmOmasca OT MEAKMX MEIIL, CPeFHAH —
0T HKPOHOKHEIX; HE OTMEYAJIOCh M3JAYy9IeHUsi 0T MBI rojgoBel. IIpm pasaua-
HHX METOZAX W3MEePEeHHA — Y3KOMOJOCHOM, MHPOROMOIOCHOM ¥ BHIEISIO-
meM coendpuyecKume dYacTOThl — ORI OCHADY:KeHH BapHaAUUM B Xapak-
Tepe MBAYIEHHUS B 3aBHCHUMOCTH OT BO3PACTA W COCTOSHUS 3ROPOBbS MCIIH-
TYEeMHEIX.

Ha ocmoBe aHaju3a 3KCOEPUMEHTATHHHX MAaHHKIX O OHOIOTHICCKOM
EeACTBUM DII@KTPOMATHUTHHIX MONEH, O PEeHemuAW ¥ FeHepPAlu: ITHX Iojei
B JKEBBIX OpragmsMax OblIa BHICKA3aHA IEOOTE3a 0 BO3MOMKHOU PONH DIEKTPO-
MarHOTHHX II0Jeil B mpomeccax s;kusHepesrenabnoctn * 197, Ilpennmomaraerces,
9T0 HAPALY ¢ HEePBHON ¥ I'YMOPANbHOH cucTeMaMiu nepefadn WMHOpPMALNH
M yOpaBieHUs 3TH (YHRIUU OCYIECTBAATCA B KUBHX OPraHH3MaX U IpPH
MOMOINM JJIEKTPOMATHUTHHX nojeii. Tawkasa cucremMa cBABM U YHpaBIeHUA
npefcraBIserca BEPOATHOR HA BCeX YPOBHAX (PYHKIMOHHPOBAHMSA FKHUBOTO
OPragm3Ma — Ha MOMEKYJIAPHOM, RJETOYHOM, OPraHOB U CHCTEMHOM
(a BO3MORHO, W MeKIY oco0amu Omomorudeckoro Buma). Mcexoms wus coobpa-
EHHH HAaZeHKHOCTH, 3MeKTPOMATHUTHAA CBA3b HAa KJIETOYHOM YDOBHE IIpel-
moJaraerca MIKPOKOMOJOCHO#M B guamasoHe mpumepuo ot 100 mo 1000 Mey,
B mpefesiax KOTOPOro 4acTOTHAS 3aRUCHMOCTH MMIEaHna KiIeTOUYHEX MeMOpaH
yiKe He3HaumTeJhbHA, a IOJNAPHBIE CBONCTBEA MOJERYJ BOAH €Iie He NPOAB-
aawrea. Ha MOReKyIsApHOM ypoBHE B3avMONEHCTEME OPEIONAaraeTcs OCTPO-
u30HpaTeJbHBM 11 BEPOSTHHM KaK B MHKPOBOJHOBOM M MHPpPaKPACHOM [JHala-
30HAX, Tak um B HuaKowacrorHoM. Ciefyer YHOMSAHYTh 37€Ch BBICKA3aHHOE
paHee mpexnoio;kenue 1% 0 HANMINMH NPAMOH HIAEKTPOAMHAMUTECKONH CBA3M
MeKAY OIM3KO PACIOIOKEHHBIMH MOJERYIaMu.
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9. BOIIPOCHI MEXAHU3MA BHOJOTUYECKOTO JEUCTBUA
MUKPOBOJIH ¥ DJIERTPOMATHUTHEIX MOJEHA APYTUX YACTOT

HaxonieHHOr0 JKCMEPUMEHTANIBHOIO MATEPHATA HEHOCTATOUHO €me s
HACTOAMCr0 (U3UKO-XUMUYECKOTO AHANU3A OWOJOrMYeCKOro NEHCTRUA DIeK-
TPOMAaTHATHHX TI0Jieil MHKDOBOJIHOBOTO 1 $oJee JIMHAOBOIHOBOT0 JUANIA30HOB.
Bmecre ¢ TeMm 3a mocijefHuwe TOREL IPEJJIOKEHO HeCKOJABRO IumoTe3 (Goxbimeit
qacTe0  (EHOMEHOJOTMYeCKHX) O MeXaHu3Max dTOro MelCTBHsH, KOTOpPHIe
IIOJIE3HO PACCMOTDPETh B KAdYecTBe OTIPABHHX DYHKTOB [Jf J[aJXbHEHIIWX
necae oBannii.

Tax wak 6GOJLIMHMHCTBO FAHAHX O OMOJIOIMYECKOM AeHCTBHM MUK POBOIH
OBLIIO TIOMYYeHO HOPH MCCIeZOBAHUM (PUSHONOTHYECKUX W3MEHEHHIT B 00iygae-
MOM oprasmsMme, HexecoofpasHo OBJIO TIONEITATHCA HOMOHTH K BHACHEHHIO
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Puc. 18. Yacrornas 8aBHCHMOCTb IIOTJIOLIEHWs MHUKPOBOJH
B CTPYKTYpPAX MO3TA YeNOBEKAa, KPOJIHKA M KPHICH IpH 00ayde-
HUH TOJIOBHL.

MeXaHW3Ma 5TOro HeHCTBUA IO HYTH OT Peakluii OpraHMsMa K NePBHYHEIM
pusuro-xuMudeckum peakuusM. C TAKUX HO3WNEH ¥ paccMaTPUBAJHACH BO3-
MOKHHE MEXaHHW3MH JellcTBHA MHKPOBOJH HA OuanogormdecKne QyHKIUH
OpraBuW3Ma YeJOBEKA M SKHBOTHRIX o 199, 200,

Harx Obtio moxaszaHo BHINE, XAPAKTEP PA3AHYHEX (QUIMOAOTHICCKEX
peakuui y ;KUBOTHBIX H3a MHKPOBOJHOBOE O0JydYeHHE CBUAETEILCTBYET O JieH-
CTBHHM MHUKPOBOJH IJIABHHM 06pa3oM HA HEPBHYI CHCTEMY W BEpOsTHEE BCEro
Ha nepudepmuecKre pPeLENnTOPEl W CTPYKTYPH TONOBHOro Mmosra. Mexops
U3 MAaHHHX O NPOHMKHOBEHWH SHEPIrul MUKPOBOJH B TRAHU Teja RUBOTHHX
U TeN0BeKa, MOKHO HOBOJBHO ONpefleleHHO OTBETHTH HA BOUNPOC, feicTBHEM
Ha KaKpe W3 BTHUX RBO3OGYANMMEIX CTPYKTYp OOYCIOBIMBAETCA Ta MJIM HHAA
peakIisa OPraHM3Ma ;KUBOTHOrO Ha o0/yueHWe MUKPOBOJHAMM OIpPEHeJeHHOU
YaCTOTH.

B opemunonosenun ob6ayueHus 3aTBIIOYHON wacTH TONOBEL YEJOBEKA,
KPONIMKA W KpPBHICH TNPHOIMKEHHO ONEHUBAJIOCH NOMIOMEHHe MWKPOBOIH
B KOjKe, MBIIIEYHOH M M03ropoif TkanAxX (0e3 ydera HeGONBINOr0 MOTJOIMEHU
B MOJKOKHOI MEPOBOH TKAHH M KocTsAX wepema). Ha pwe. 18 mpupenens
YacTOTHBIE XapaKTePHCTHKN MOIJIOMEHMs MUKPOBOJH C YYETOM OTPAKEHM
o1 moBepxHocTH Tena B cpegueM 0% obaywaomeit sHeprmm. AHAJNM3Z BTHX
KDHBHX TOKA3HBAET, Wr0 OPH OOAyYeHMN HeioBeKa MUKPOBOIHAME CPABHH-
TeJbHO HUSKHX TUACTOT AEHCTREE HA MOAKOPKOBHE CTPYKTYPH mpeobaamaer
Haj peiicTBHeM Ha peuenTope Koxwu, npu tactorax 600—1000 Mey oba tuma
JeHCTBUs CTAHOBATCS CPABHEMEIMU, a Ipu 0ojiee BHCOKHX YacTOTaX MOMKHO
TOBODHUTH TOJBKO 0 JefiCTBHM HAa perenTophl Koxu. Ilpm obayuenunm Kpoamira
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H KPHCH YaCTOTH (CPABHEMOrO JefiCTBUs» cOCTaBasAOT coorBercrseHHo 2000
7 3000 Mezy. Ilornomenue B KOpe FOJIOBHOTO MO3Ta BO BCEX CIydadX HeBe-
JMKO W CPaBHUMO ¢ mOrJomenweM B Koxe 1o gacror 1000—2000 Meay.

JTH BHBOAK [OCTATOYHO XOPOIMIO COTJIACYIOTCA C HKCHePHUMEHTATHHBIMK
Ha0I0MeHHAME BAMAHMA MUKDPOBOJH pa3JuYHHIX AUANA30HOB HA LEHTPAJb-
HYI0O HEDPBHYI0O CHCTeMY UYeJoBeKa M ;KUBOTHHX. CpaBHATETbHBIE IaHHEHE,

Tadbanma IV
Cpasgenye 3QPeKTHBHOCTH BAMAHOA MHKDOBOJH Da3HHX [HANA30HOB Ha IEHTPRIbHYIO

HEePBHYIO CHCTEeMY MUBOTHRIX M YeJOBeKa NPH #enocpelcTBEHHOM

4 pedieKTOPHOM BO3AeiicTBHH

IpenmosaraeMblik
XapakTep
BO3JeilCTBHA

HaGaonaembie dusno-
JIOrNYeCKue M3MeHeHUA
II METOX UX OUEHKH

JuanasoHs AJUH BOJH

MU~
MeTPOBBIK

CaHTuUMeT-
POBBIIL:
3 cm
10 cm

AenuMer-
POBBLA

MeTPOBbI

Hewocpeacreen-
Hoe BO3feicTBHE
HA  CTPYKTYpH
TOJIOBHOTO MOBTa

N3Menenne  BIEKTPODH-
medadzorpaMMEl y Kpo-
auKoB 201 :

% SKHBOTHHIX, Y KOTO-
PHX OTMeYeHH H3MeHe-
HUS

Omymesre  9eJIOBEKOM
«pagmosBykay 186:
YYBCTBATEIbHOCTE =

1

" MEH. OmyT. gHTeHC. '
OTH. e].

64

1,9

77

3743

81

Pedaertopsoe Bos-
AelicTBEe depes
HOBEPXHOCTHEE
penenTops

Camxedye ypoBHA KpoO-
BAHOTO [iaBIeBHSI Y
KpBiC 202;
kputepuii CThiopedTa

3aMejlsieHne pATMa Cepi-
nebueans y Jrofieir 203;
% Jofei, Yy KOTODHIX
OTMe9eHEl M3MeHeHUs

5,25

4,60 4,09

73

2,88

24

Coueradne ped-
JTeKTOPHOro u He-
oCPefCcTBeHHO~
0 Bo3[elcTBmit

Namenenne peaxuuu 7y
KPHC  Ha  3BYHOBOE
pasapancenne 204:

% SKUBOTHBIX, ¥ KOTO-
PEHIX OTMeYeHH H3Me-
HeHUA

Iloamxenne aKTHBHOCTH
XONHA3CTePas3kl B CTBO-
Nle Mo3ra (YMCIHTeND)
X B KpOBH (3HaMeHa-
Telb) Y KphIC 205:

0y MOHUIKEHMSI

Usmenenue YCJIOBHO-
pedirexTOpHOMA ned-
TeILHOCTH y KPHC 206:
Ka4ecTBeHHAS OLEHKA

|

1
i
i

50

Cpenne
BHIpaIKe-
HO

58 100

30

Caabo
BHIpajKe-

HO

50

48
36

[8)i%:55: 1)
BHIpAKe-
50
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npuseneHdsie B Taba. IV, morasmBaoT, 9T0 B TeX caydasx, Korga ¢msmo-
JIOTHYEeCKHME PeaKuwm MOryT OHITh OJHO3HAYHO OTHECEHH 3a CdYeT HeIocpef-
CTBEHHOTO BO3IEHCTBU MHKPOBOJIH HA CTPYKTYDPH [OJIOBHOIO Mo3sra, sddex-
THBHOCTH STHX peAKUUH 3aKOHOMEPHO BO3pacTaeT ¢ yBeawdeHHWeM IJIMHH
BOJHHI; B TeX CIy4asX, KOTJA PEAKIMH OPraHm3Ma MOKHO O0OBACHHTH ped-
JEKTOPHHIME 3¢derTaMu 3a CUeT HEHOCPEICTBEHHOTO BO3[eHCTBUA MWKPOBOIH
Ha DOBEPXHOCTHO PaCHOJOKEHHHE pPeNenTopsi, »>PPEKINBHOCTD peaKnui
yObBaeT MO Mepe yBeJAHWYEHHS AJUHH BOJHH, W, HAKOHEI[, B TeX cJaydasaXx,
KOra (H3MOIOTHYECKHME PeakImd MOKHO DACCMATPUBATE KaK pe3ylbrar
coueTaHUA pPedIEKTOPHOTO U HENOCPeICTBEHHOI'0 BO3JAeHCTBUA MHKPOBOJH,
HeJIb3A OTMETHTH ONPELEIeHHYH 3aKOHOMEDHYIO 3aBHCHMOCTL 3PderTHBHOCTH
pearknuid OT AJUHEL BOJHE.

Nsvenenna ¢yHrmuil HepBHON CHCTEMH, BO3HUKAIOMME II0J AeiiCTBHEM
MUK POBOJH, He SIBJAAIOTCA coenudmuEmME. M3BecTHO, 9T0 NOfOCHKE W3MeHe-
HUS NPOUCXONAT npu Jd00oM cmocobe pasfpaKeHUs AN H3MeHeHUs Bo30y-
AUMOCTH nepudeprIecKodl u IMeHTPadbHON yacreil HepBHOIH cucteMHl. IloaTomy
€CTEeCTBEHHO MHOJaraTh, 4TO M [eHcTBHe MHUKPOBOJIH HA HEPBHYID CHCTEMY
ofycaopimBaerTcsa pasgpayKeHMeM WM H3MeHeHWeM BO30yIMMOCTH HEDPBHBIX
TKaHeil. U B onEITaX ¢ HEPBHO-MEOIEYHKM mpenapatoM Jsrymeu 3 207 ynanoce
HEIOCPEACTBEHAO HA0m0laTh TaKkoe AelicTBue MUKpPoBodH. OGiyueHuMe Hempe-
puiBubiME Boamamu (2,4 ey, 11 mem/cm?) puswiBazio yaamHenwe abconoTHON
H oTHOCWTEeNbLHOW pedparrtepHoil ¢asx Hepsa, a obJydeHHme UMIOYILCHRIME
(3 Izy, 1 mrcer, 700 umn/cex, 12 mem/cm?) — nmospimenue BO3OYAUMOCTH
HepBa M CKOpPOCTH NPOBEEHHS 110 HeMy BosGy:kiemms. B ravecree apyroro
MePBUYHOTO (PUBMOJOTHIECKOTO MEXaHU3MA MeHCTBHA MHKPOBOJH Ha HEDPBHYIO
CHCTEMY MOXHO IPEAuoaraTh BAAAHNE BOJIH Ha TAK HA3KHBAEMYI0 CIIOHTAHHYIO
9JERTPHYECKYI0 AKTHBHOCTD mepufepryecKoil HEPBHOU cHCTEMHI, KoTopas,
KaX W3BECTHO, WIPAaeT BayKHYI PONb B HOjiep:Ranuu oOmedl Bo3CyaumMocTH
HEPBHHX IeHTPoB. Hakomel|, onmcanHbE BHIIE ONHTH ¢ mapaMenusAmu 168
IOKA3HIBAIOT, 9TO MUKPOBOJHEL MOTYT pasfpa)karh BO3OYIUMYI0 CTPYRTYPY
WJU IIOBHINATH €€ YyBCTBUTEIBHOCTh K JPYTUM PasipaskHTeIdsAM. JTH Pe3yiib-
TATHL B COYETAHWM C NAHHKRIMH O AefCTBMY MHKPOBOJH Ha OAKTEPHM W KYJb-
TYpsl THaHeil (OOMCAHHHMHE BHOIE) HAl0T OCHOBAHWE TOBODHUTH O BO3MOKHOCTH
BIUSHAS MHKDPOBOJH Ha BO30GYIWMEIC CTPYKTYDH MIOORX JKHBHX KIETOK.

BuisicHerue (uUsnKo-XMMMYECKUX MeXaHW3MOB [AECTBHA MHUKPOBOIH
Ha BO30YIUMEIE CTPYKTYPH CBA3AHO CO 3HAYUTEIIEHRIMA TPYLHOCTAME M I PEIe
BCET0 IOTOMY, UTO elle JAJIeKo He sAceH (U3MKO-XMMHYecKuii MeXaHU3M BO3-
OyauMocTH »RHBOH TKaHM BooOme. BmecTe ¢ 3THM HEKOTOpHE COOGpasKeHWs,
BHICKa3aHHBIE 110 MOBOJY MEXaHN3Ma IeHCTBUA MPKPOBOJIH Ha QYHKIIMOHAIbHOE
COCTOSIHME BO3®YAMMEIX CTPYKTYP, % 199 200 pymeer cMECa 37ech pPaccMOTpeTh.

OmHEM mu3 BEpPOSATHHX MeXaHH3MOB IpPeAIOJaraeTcss AeTeKTHpPOBaHUeE
MUKPOBOJNH B MeMOpaHe HEPBHON KJIGTKH, CIENCTBHEM Yero MOKeT OHTH
MOBHIOIeHUE BO30OYAHMOCTH MK BO30YAeHHe mOCHeTHEel. JTO MPeALOI0KeHNe
OCHOBHIBAeTCA Ha JAaHHHX O JETEKTHPYIOIMUX CBOHCTBAX MeMODAHH HEPBHOI
Kxetku 208, MMeroTcs DKCIEPUMEHTAIbHEE OCHOBAHUA IPEANOJIATAThH HAINIHe
JeTeKTHPYIOIIUX CBOMCTB 00ONOYKH mapaMenuy °, Tak KAK NPU CPAaBHUTEIHHOM
pasjpa:KeHUH HMOYJIBCAMH IEPEMEHHOTO TOKA, BHIIPAMICHHOTO (HOJYyIepPHOL-
HO) IIEPEMEHHOI'0 TOKA W CEePUAMM WMMIYJIBCOB MOCTOAHHOTO TOKA TAKON sKe
YacTOTH W CKBAYKHOCTH AMINHTYIB MOPOTOBHX HANPsLKEHHH BO3OYIUMOCTM
mapaMelud OKa3aJIuCh OJWHAKOBRIMH.

K gpyromy BO3MO;XHOMYy MeXaHH3MY MOKHO HOROHTH ¢ HOBUIMI COBpe-
MEeHHHX OpeIcTaBIeHNI O TrmAparanuyd HOHOB HATPUA ® Kajdd B BOIHBIX
pactBopax 2%, y3 KOTOPHX cJelyeT, YTO TeIIOBOE M OCODEHHO TPAHCHSALMOH-
HOe ABW/KEeHHEe MOJEKYJ BOIH, OKPY:KaiolX HOH HATPUA 3aTPYIHEHO TI0 CpaB-
HEHNK) ¢ JBIGKEHWEM B THCTOIH BOJe (IOMORUTENIBHAS IHAPATANNA), B TO BpeMs
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KaK MOJeKYJbl BOAH BOJAUBW MOHA Kalua 00iie€ MOABMKHBI, 4€M B HYHCTOM
Bofie (oTpHUaTe]bHAA TuAparanusg). TpPaHCAAUUOHHOE Ke [ABUKeHHE CAMHX
WOHOB CBA3aHO ¢ 00MeHOM GumKANIIMX K HEM MOJEKYJX BOAbl. MoHO moiaa-
rarb, 470 sdpderT JeHcTBUA MHUKPOBOJIH HA MOJEKYJb BOLH, OKpPY/RAWIUEe
WOHEL HATPMSA U Kauaus, OyHZeT pasIMuubiM, & I03TOMY HEOMUHAKOBHM GyaeT
¥ COOTBETCTBYIOMee M3MeHeHNe MOJBIKHOCTH 9THX WOHOB, 4TO B CBOIO 0U€pedb
DOJKHO IPUBECTH K M3MEHEHWI) KaJTWI-HATPUEBOrO TPafueHTa MEKAY KieT-
Kol ¥ BHERJETOUYHO# cpeloil u, cleJoBATENbHO, K BO3OY)KISHHIO MJIH HN3Me-
HEHUI0 BO30yZUMOCTH KIeTKu *),

TperpuM BO3MOKHEM MEXaHH3MOM BO30Y:KHAWIMETro [eHcTBUA MHKPO-
BOJH MO;KeT OHTH M3MeHEHWe NPOHHIAEMOCTH KiIeTo4YHON meMmOpamn. MosHO
mojaraTh, 4TO BH3HBaeMHe MHKPOBOJIHAME KomeGaHMA MOJEKyYJ BOJAB, I'HA-
paTHpYIOIuX 0eJKOBEIE MOJIEKYJIE MOBEPXHOCTHOIO CJ0OS MeMOpPaHEI, JOJKHE
B TOH MJIM MHOU Mepe CKAa3HBATHCA Ha MPOHHUIIAEMOCTH MeMOPAHBI, a CIeLoBa-
TeJAbHO, IPUBORUTH K BO3OYKIeHUI JH0O K M3MEHEHHUIO BO30yZHMOCTH.

Wroi momxos K BHACHEHHIO MeXaHHW3Ma OHOJOIHMYECKOr0 [MeHCTBUS
MHKPOBOJH (M BJEeKTPOMATHUTHHX HOJeil APYIuX 9acTOT) BOSMOKEH Ha OCHOBE
TmpuUBefleHHOH BHIIE THIOTE3El O POJW IJIEKTPOMATHUTHHIX TOJEH B IpoIeccax
musHegeATeapHocTd 3> 197, B ¢pere »T0#f rEmoTesn HAPYIMEHWA (U3MOIOTH-
4eCKHAX QYHKUUE OpraHuaMa moj AefCTBHEeM MHKPOBOJH MOMKHO Onito OhI pac-
CcMaTpmMBaTh KaK PE3YIbTAT «PAZUOUOMEX», BHOCHMHX MWKPOBOJHAMH
B «PalHOCBA3BY, OCYIIECTBISIONLYI0 OIpeleseHHble HHYOPMAIHOHHEEE B3aUMO-
JeHCTBHA BO BHYTPeHHWX cpejax opraHudsma. MoykHO, jajee, HpeflONOKUTD,
9T0 HpH OLpejeJeHHHX YCIOBAAX MHKPOBOJHOBOE 00JydeHMe (OIpejerleHHOR
YacTOTH, HHTEHCHBHOCTE H XapanTepa MOIYIANMHM) MOKET (HaBA3HBATD)
OMOJOTHIECKHM CHCTEMAaM OpPTaHW3Ma HECBOUCTBEHHBIE WM PHUTMB (yHKIHO-
HupoBaHusa. HakoHel, He MCKI0YeHA BO3MOKHOCTH TOTO, 4TO IipH HEKOTOPHX
0COOHX YCIOBUAX MHKPOBOJIHOBOE 0OIydIeHUE OKAKETCH «AJeKBATHHIM» GHO-
JIOTHIeCKHUM CHCTeMaM OpragmsMa ® Oylder yCHJINBATL UX eCTECTBEHHEIE
$yrruun. OOHAKO KOHNENINA O BIRAHAY 3JeKTPOMArHUTHHX 10Jell Ha nHPOP-
MAalMOHHEE B3aWMOJEHCTBHA B ;KWBOM oprasmsme Tpebyer ocoforo paccMoT-
peHHA,

Bonwimoit maTepec mpejcraBiaser MeXaHW3M KYMMYJIATUBHOTO [eHCTBHUA
MEKPOBOJIH, UOPOABIAINETOCH B Pe3yIbTaTe MHOTOKPATHHX 0OO0JXyTeHHi
FRUBOTHHX M "YejaoBeKa. OJHAKO O HTOMY IIOBOAY MOKHO BEICKa3aTh TOJIBKO
camsie obmue co0GpasKeHus.

JKCOEePHMEHTAIbHEE JAHHEE YKA3HBAIOT HA BO3MOMKHOCTL «IIOJIE3HOM»
KyMyJaanuu fAeficTBHS MHURDPOBOIH CpPeJHHX HWHTEHCHMBHOCTEH, KOTJa OTMe-
9aeTeA MOCTENeHHAA afamranusa OPraHu3Ma K HOCHAeAyInuM obayaenusm 50-82
M «BpefHOI» KYMyJIANUHE MHKDPOBOJHOBHIX O0JyueHMil Majgoil MHTEHCUBHOCTH,
MOCTENEHHO CEHCUOMIM3UPYIOIMAX OPraHu3M K Hociefgyomum 0(ojgee MHTEH-
cuBHHM 06yuennaM 87. Har yyxe yKasHBaloch, B pesyiabrare CHCTEMATHIECKIX
06yueHNil TPONCXOfAT MOPPONOTUIECKYe UBMeHeHHA Kak B nepufepudecKux
pemenropax, TaK M B CTPYKTYpaX TOJOBHOrO Moara 5-117. Tlo-smgumomy,
OT TOro, I'jle MMEHHO HPOMCXONUT KYMYJAUUs [eHCTBHA MHKPOBOJTHOBHIX
o6nydeHU# B [JAHHHIX YCIOBUAX — B TMepuepHIeCKOdl MIM B LEHTPAIBHOW
HEPBHOII cucTeMe, W 3aBWCHT ee Xapaxrtep, T. e. Oy[deT JH OHA «IOJe3HOI»
WA «BPeIHOI».

B mocaemnme rofs mpeqmoskeHH HEKOTODPHIE THIIOTE3H O MOJEKYIADPHOM
MeXaHU3Me OHMOJOTHIECKOTo JeHCTBUS MHKPOBOJH M HIEKTPOMATHUTHHX
moJeil Apyrux AWana3oHOB.

BosMosuocTs [leHATYpanMU MOJEKYJ TON felcTBHEM MWUKPOBOJIH Hpo-
BEPHANACH B JKCINEPHUMEHTAIBHHX HCcaefRoBaHuAx 87. OO0NydeHWI0 MUKPOBOJ-

*) 9Ta KOBHEOIMNA MOYKeT OKas3aThCA ILIOAOTBOPHON [NA BHACHOHWA MexaHu3Ma
Pas3IHYHON HPOHUIAEMOCTH KalWsa W HaTpHA B MeMOpaHne HEPBHOTO BOIOKHA.
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navu (10 I'zy, 245 mem/cm?) mopsepraau pacrsop alIE0YMHUHOB CHIBOPOTKH
KpoBH wejoBexa. Harpes pacrsopa 3a cuer ofmydueHHs (puc. 19) npusonmn
K JeHATYpPaldd MaKpOMOJNEKYJ, IpHIeM 3aBHCHMOCTH 9TOTO IpoHecca OT Bpe-
MeHH 06JIyUeHHs He OTIMIAJIACH OT COOTBETCTBYIONU[EH 3aBHCHMOCTH B Cjyvae
oGETYHOr0 HAIpPeBa PACTBOPA 10 TOM ie Temmeparyps (pue. 20). 9T HaHHBE
yKasHBaliW HA TEILIOBOH MeXaHU3M JEHATYDAIUW MOJEKYI LoJ JeficTBHeM
MAKPOBOJH TIPH ONMCAHHHX yciaoBuaX. OAHAKO aBTOp He MCKIIOYAET BO3-
MOKHOCTH ¥ HETeIJIOBOI [eHaTypauwd INpU BBCOKHX WHTEHCHBHOCTAX
AMOYILCHOTO O6IydeHus.

BepoATHOCTh HETENJIOBOH JeHATypanud OGelKOBHX MOJEKYI IIOf nen-
CTBHEM HMOYIBCHHX MIKPOBONH paccMaTpuBaiach 3> ¢ TOUKH 3peHUs] BO3-
HUKHOBEHHs «IudJIeKTpHueckoro HacmmieHuay. IIpepgmomaraercs, 4ro Bce

N /74
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Puc. 19. TloBrmenne TemmepaTyps pac- Puc. 20. [lemarypanua anb0yMaHOB CHIBO-

TBOPA ANbOYMWHOB CHBODOTKH KPOBM Ue- DOTKE KpOBU UelOBeKa IO JeHdcTBUeM Mu-

JI0BEKA NPH OOIYYeHMH MHKDOBONHAMM  KpOBONH (TOUYKH) W Opu OGHYHOM HATpese
(10 Iay, 245 mem/cm?). () pecTHRH).

nONAPU30BAHHEE OOKOBHE 1enn (elKOBHX MOJEKYJ MOTYT OHTh OPHEHTHPO-
BAHH HOJ AeHCTBMEM CHIBHEIX IIOJIeH MMIYIbCHHX MHKPOBOJH. JTO JOJGKHO
OPUBOAATE K BO3MOMKHOCTH PA3pHIBA BOXOPOJHHX CBA3EH U U3MEHEHMI0 30HEL
TUAPATAIAM, OT KOTOPOI 3aBUCHT DPACTBOPEMOCTh MOJEKYJI. A TaKkue IpO-
IECCH MOTYT CJYKHTh IPUYMHOA HAeHATYypPalud WIH KOAryJaAnmu OelKOBHIX
MOJNERYII.

Ha o0CHOBe TEOpeTHUYECKOTO WCCIE0BAHUA CHAENAHO 3aKiIodeHne 10,
YTO IpPH PACHPOCTPAHEHUM HIEKTPOMATHHTHHIX IIOJIell B BJIEKTPOIUTaX HA
WOHH GyMyT AeiicTBOBATH CHJBI JIOPEHIIA HPH yCHOBHH MAXOCTH HOTEPb HSHEP-
rum B cpefie. ITO YCJIOBME, IO MHEHHIO ABTOPA, BHOOJHACTCA IIPU DPACHpO-
CTPAHEHNH B RUAKON cpefe MMIYJIBCHHX BOJH. Takme ABIGHUA MPEAIIONa-
rajoTcA BEPOATHHIMU W B OMONOTAYECKHX Cpejax.

B mpyroi#i Teopermueckoil paGore ¢7 ofpamaercs BHEMaHNMe Ha TOT (axr,
410 B paAfe GMOJOTHIECKUX SBIeHUI 0OHADY/KEHE MEKMOICKYISPHEE CHIH,
oTIAUAMKecsa 00jee CUIBHHM B3aWMOIEHCTBHEM MeRAY WHCHTHYHBIMH KN
HOMOGHBIMI MOJIEKYJaMH. OJTO B3aMMOJEHCTBHE MPOUCXOAUT 3a CUeT QIYK-
Tyaniil TPOTOHHHX ¥ BJICKTPOHHEX 3apAf0B B OJHOU MOJEKYJIe, B pesyabrare
4ero cosfaercsa OGIATONMPUATHOE pachpefelieHue 3aPANOB B CMEKHOM MOJe-
Kylle, 970 W TPUBOTAT K B3amMOfieiicTBmi0 Mojekyad. Ommaro 5TOMy HpPHTA-
JKEHHIO OPEIATCTBYIOT OKPY/KAIIIMe MOJEKYJIH BOJH, KOTOPHE MOIKHEI
ObITh OPHE DTOM BHITECHEHBI, a 3TOT HPOIECC 3aBHCHT OT TOTO, CXONHH WJIH
PA3INIHEE B3amMOIeiicTBylOIHe MoJeryls. Ha ocHoBe BTHX NOIOMEHWH
7 OHJIa BHCKA3aHa TPHBEEHHAS BHIME THIOTe3a *¢ 0 AUIONL-HHDOIBHOM
B3aMMOJEHCTENN MOJMERYN ¢epmeHTa W cyGCTpaTa W O BAHAHHE MHKDOBOIH
HA TAaKOe B3amMoOfeiicTBHE.

IIpegcraBaser WHTEPEC TEOPETHYECKOE HCCIAENOBAHNE BO3MOKHOIO BIIHA-
HUSA DJICKTPUIECKOTO IOJA HA OTHOCHTEIBHYIO CTAaOMIBHOCTD NBYX BO3MOH{HBIX
cOCTOSHUH mWanm KOHPUTypanmii MakpOMONEKYJIAPHHX cucreM .  Amtop
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OPAXOAUT K BHBOAY, UTO 3JIEKTPHUECKOE IOJIe C HANPIKEHHOCTHI0 NOPALKa
10 000 6/cm moxer BHBBATH pasfenenue MoieKyaapHuX neneit 8 JJHK (mepe-
XOf OT HECHAPeHHOT0 K COAPEeHHOMY COCTOSHMIO), a TAK;Ke OKASHBATL BIUA-
HHEe Ha yOPyrocThb OPOTeMHOBHIX Iieneil (mepexon or AJIMHHOHW Hem® K KOPOT-
KoIf), T. e. IPHBOJUTH K MHIIEYHOMY COKpallenuo. HegasHo moxy4eHn sKene-
pUMeHTaJbHEE J[IaHHBIE, CBUAETENBCTBYIOIIME O CYIIECTBOBAHWA B KUBBIX
opraHmsMax paHee HEU3BeCT-
HOI yIpaBISOMIed cucTreMsl>12.,
IIpn mccraemoBanmm DOBEpPXHO-
CTHHIX B3JIeKTPHIECKHX IIOTEH-
IHAJ0B, BMECTO Lpefmojarae-
Moll paHee HHMOJBHON CAMMeT-
PHH SKBUNOTEHIWAJIBHHRIX JH-
HU, HAalileEO paclpefesieHuE,
COOTBETCTBYIOLiee AaHATOMAYE-
CKOMY PACHOJOMEHNI0 KpyH-
HBIX "acTeil HeHTpaJbHOi HePB-
HOM CHCTEMBI, KaK 9TO IOKa-
3aHO Ha puc. 21 AXA AmepunE
(momobGHOE pacupefeeHne Haii-
neHo u y genoBera). Uccaenmo-
v BaHUA ¢ WMCIOJNb30BaHUEM 5@-
¢ewra Xoama HOKa3ajd, 4TO

Puc. 21. Pacnpepenenne 00OBePXHOCTHOTO 3JIeKTPU- "
YeCKOr0 TIOTeHIMANA MO TeJy AMIePHUIH. Hau[eHHOe paclpe/le/IeH1e no-

CileBa —IpelONaraeMoe, CIIpaBa—aKCIepHMeHTanbHO 06- TCHIHAJIOB obycaoBanBaeTcs
HAPYHEHHOE. TOTOKOM 3JEKTPOHOB  BIOJbL

HEepBA, B HANPaBIeHHH [eH-
IPHT—TeJ0 HelpoHa—AaKCOH (TOTrAa Kak OHOTOKM HepBa BO3HHKAIOT 3a cueT
PafiEaJILHOrO IBIYKEHMA MOHOB B HEPBHOM BOJIOKHe), mpmueM Ha nepugepu-
9eCKOM KOHI¢ YyBCTBHTEJIHHOTO HEpPBA — MOJOKHMTENBHEII MOTeHIMAJ, a Ha
KOHIIe [JBUTATeJIbHOTO — OTPHIATENbHHI (puc. 22). ABTODH HIPeAIOIOMKHUIM,

77N — YOLIAIUITIENAOE BONONAD
. . J - A
LTonorkumensiel — Ompayamens sl . /,(T\Q/\——<
SDa0UENTT SOaOUEHITT / [Tpednomaeacsoe

- l
|
Ienmpods; [\ Lo HaTPRITENLE 1TIONE
o\ /o S \\ ! — I-4
Z = 4 <<~ ~ + JAeamenshoe Banonso
AUTT 72 weon N -
“e ﬁgzgoﬂwﬁa PN
<o Suswoe = M' — Brconoe
Axcon S = "~ conpommdne- [1C conpanudine-
0 = wue Jyenr - SUE TIEIUPE~
< + *L + pansnoi ¥/ purvecnol
Lendpm wacmy L ,M — yacmu
a) 4 7

Puc. 22. Pacnpepedesue MOTeHNHAada BJOJL HEeHPOHOB CIMHHOTO MO3ra H COOTBETCTBYIO-
e SKBUBAaJeHTHEE CXeMH 1A HefipoHa (a) M HepBHOTO IleHTPA CHHHHOIO Mo3ra (o).

yTO HaljeHHAs CHCTEMa 3IEKTPUYECKOH AaKTUBHOCTH OCYINECTBJIAAET yHpaBje-
Hne OGMOTOKAMH HepBa, BIHAA HA CKOPOCTh Hepefaun WHPOPMAIUH U KOMAaHT
B ;XHBOM opranmame. Hpome TOro, 8Ty cHCTEMY CUHTAIOT CBA3BAHHOW ¢ MeJJIeH-
HOIi mepefadeii muapopMamuu o0 00U W TOBPERAEHUAX M C HCHXUIECKUM
COCTOAHEEM, YTO MOATBePAWIOCH 3KcuepuMmenTanbHO. Ha ocHoBe mnoxydeH-
HEIX Pe3yJbTaTOB C/eJaHH M 6ojiee MHPOKUE BAKIIOICHUA:

a) Mennenno H3MEHAOMMECA HTOTEHIWANH MO3Ta HPeICTaBIAOT c060M
MeXaHu3M, KOHTPOJUPYIOIMUA TOBeJeHWEe YeJIOBeKa U ;KMBOTHOIO.
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6) BHemHze 3JEKTPUYCCKUE M MATHUTHEE IOJA TO/KHH BINATH HA 3Ty
CHCTeMy YIOpaBJeHHA W, CIeJ0BATeJIbHO, HA NOBeJeHHe dYeJoBeka. JTH Hpej-
IOJIO;KeHNA aBTOPH COIOCTABIAAIT CO CTATHCTHYECKHMM JAHHEIMH O CBA3H
MKy HM3MEHEHHAMI WHTeHCUBHOCTH MATHUTHOTO IOJs 3eMJIH M IICHXHYe-
ckuMu 3abonepammsamu. OKas3anoch, YTO pPE3KNE YBEINYCHUA NCHXUUECKUX
3a60JIeBaHUH [OCTOBEPHO KOPPEIMPYIOT ¢ MATHUTHEIME OypsaMH.

3ARIIOYEHUE

Ha ocHOBE pacCMOTPEHHOTO 9YKCIEPUMEHTAJNBHOTO W TEOPETHIECKOIO
MaTepuajla MOKEeT CIOKUTHCA BIEYATIEHUE, UTO M3 BCeil muporoi obmacrn
3JEKTPOMATHUTHREIX mojieil — 0T WHOPAHMBKOYACTOTHHX O CBEPXBHICOKO-
9aCTOTHEIX — HauboJiee AKTHBHEIM ¢ OHMOJOTrMYeCKOH TOUKM 3PEHMA SABIISAETCA
MHUKPOBONHOBHI pAumamazon. B camMoM pexe, Ha HpOTAKeHUH [ECATKOB JeT
He Morau ofHADPY:KHTh Kakue-iuGo Gmosyormueckue 3QQerTs 3JIEKTPOMATHAT-
HEIX II0JI€H BHICOKHNX H YAbTPABHCOKMX TACTOT, OTAMTHEE OT YMCTO TEHJIOBOIO,
a B ONHITAX ¢ MEUKPOBOJHAMM Owuosormueckoe AeiicTsue OBIO o0HAPYIKEHO
B BECbMA KOPOTKHE CPOKH M B CAMHIX Pa3HOOODA3HEIX LWPOSBICHMSIX.

Ho peno smech He B 0c0oG0il GHOIOrmYecKOil aKTHMBHOCTH MUKPOBOJH,
a B TOM, 4TO MCCHEJOBAHUA B 3TOM AWANA30HE OKA3aJInMCh HaubojJee MIONO-
TBOPHHIMA C METOAWTIECKON TOYKM 3PEHHA: CPABHUTENILHO JIETKO MOKHO OBLIO
JOO3UPOBATH MHTEHCHUBHOCTH O0JyueHus, BO3JEHCTBOBATD HA JOKAJbHEE
YY9ACTKH TeJla »KMBOTHHIX, PeryaupoBarh TIyOMHY NPOHUKHOBEHHUS SHEPLHM,
papbupys uvactory. Heapss HE yUUTHBATL W TO HEMANOBAKHOE O0CTOATENb-
CTBO, 4T0 KO BPEMEHHM TEXHUYECKOrO0 OCBOEHWS MHMKPOBOJHOBOTO JIHANA30HA
Onau yake paspaboTaHnl HOBHEE, (ojiee COBEPIIEHHBIE METONH OUMOJOTMYeCKHUX
HMCCIENOBAHMM — 3IEKTPOPUBMONOTHIECKIE, MEKPOCKOMUYIECKHNE, GUOXMMUTe-
cKue u Jp.

BMmecre ¢ aTuM ycmeumiHbie pPe3yibTAaThl, AOCTUTHYTHE B GUMOJIOrHYeCKHX
HCCJIeTOBAHUAX C MHKPOBOJIHAMM, CTHMYJIHPOBAIM LINPOKOE M3ydYeHHe §rOJI0-
TUYeCKOTr0 MEHCTBMA DHICKTPOMATHUTHHIX [OJiedl APYTHX YACTOTHBIX AUAIA30-
HOB. B ¢BA3u ¢ 3TUMU ycHexaMu BHOBH BOBHHMK WHTEpec K JaBHEH mpobieme
0 BO3MO/RHOH pOJNH 3JIeKTPOMATHUTHHIX Hojell B BOJIOIHUOHHOM PAa3BUTHH
JKMBOIl OpPUPOABI, B ;KM3HEAEATEJIHHOCTH OPTaHW3MOB. J[OCTATOUHO CKAa3aTh,
9TO 3a MOCJEJHHE TOJH ONYOJIUKOBAHH JECATKH PaboT 0 BIAUAHMM HA ;KHBHIE
OPTraHW3Mbl HU3KOYACTOTHHX ¥ MHAPPAHUSKOTACTOTHHIX TOJEH, O BOSHUKHOBE-
HUH y JIofeH, yKUBOTHREX M pacTeHHU (U3MOJOTHYECKUX pPeaKkuuil Ha mepmo-
auYecKne M3MEHEHMS MATHUTHOIO M 3JEKTPHYECKOro Hmojelt 3eMim, O reHepa-
Uy BAeKTPOMATHUTHHRIX HOJeH pa3iduyHEIX YacTOT B KUBHX OPraHW3MAXx,
06 yuacTum »THX moJeil B mpolleccaX ;KH3HeIeATeJbHOCTH. Umeao uccaemona-
HUil B BTHX HAOpPABJEHUAX HMHTEHCUBHO BO3PACTaeT, M MOABWIOCH YiKe Jajke
HECKOIBKO O030PHHIX craTtein 213218,

Bcee aTo maer ocHoBaHUMe MOJATaTH, 4TO BCHEN 33 W3YYEHUEM B3aUMOMEHM-
CTBUA ;KMBOI IPUPOAL C DJIEKTPOMATHWUTHOH 9HEPrmeil ONTHIECKOTO W MOHH-
BUPYOUEro Y4acTKOB CHEKTPA, YTO HPHBEJO K COBNAHMI0O HOBHX obgacrei
Ouosorum —«(PoTOCHONOTHHY ¥  «PAAMOOMONOTUNY,— B HACTOAIIEE BpEMs
«OCBAMBAETCA» OCTAJbHAA 00JaCTh SJIEKTPOMATHHUTHOTO CIeKTpa — OT Cy0-
MILINMETPOBHX PAAMOBOJH [0 MENJeHHO W3MEHAIINUXCHA BISKTPAYECKOTO
4 MarHuTHOro mnoseir. opMupyercs HOBHU pasfea OMOIOTMEH, KOTOPHI
MOKHO OBIII0O OB Ha3BaTh «DJIEKTPOMATHUTHAA OMOJOTHA».

Brimo 65, KOHEYHO, Npe;KIEBPEMEHHKIM [eJaTh Kakme-10 00600meHns
IO DOBOAY 5TOH HOBOW 06INe6HOTOrnYecKoi npoGaeMsl, He HOAYUYHBIIEH ellle
«3aKOHHHIX mpaBy B Hayke. OpHako aHaau3 SKCIEPUMEHTAJIBHBIX JaHHBIX
0 GHOJIOTMUECKOM [eHCTBHM MHUKPOBOJH M 3JIEKTPOMATHHUTHHIX NOJNeH Apyrux
TMACTOT WPUBOAUT K MEICIAU 00 OomHOW ofmeil wepre »TOro peicTsma 219,
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Buonorudeckoe peiicTBHe 3JIEKTPOMATHUTHHIX TOJEH dalle BCero CBO-
JUTCS K TOMY WM WHOMY WX BJUSHHUIO HA UPOIECCH YNPABICHHA W B3aMMO-
cBA3eH B JKUBOM OpPraHM3Me: MEKJY CHCTeMaMH, MeKAy KIeTKAMHU, MEHIy
Monexkynamu. VHAUe TOBOPs, DIAGKTPOMATHUTHOE IIOJe OKA3LIBACT BJIMAHME
Ha VHPOPMAIMOHHALIe B3aUMOAEHCTBHsL B OPTaHM3Me M, MO-BUAUMOMY, SHEPLHA
IOJsA CIYKUT TOJIBKO CPEICTBOM [JIA OCYINECTBACHUA HTOTO BausAHUA. B camom
gele, Beflb ODKCIIEPUMEHTATIBHO YCTAHOBJEHO, 9TO XapaKTep JaHHOH PU3HOI0-
PUYECKOH peakiuyl Ha JMEKTPOMATHHUTHOE MOJIE OCTAeTCSH NPAKTHICCKH Hens-
MEHHBIM IPH BaPUAALMY BeJUYUHHE HHEPIUHU BO3TEICTEYIOMEro H0J8 B JOBOIbHO
NIMPOKUX mpemenax. bBosee 1oro, 5PPEKTUBHOCTL pPeAKIME MOMKET Jake
BO3pPACTaTh MO Mepe YMEHBINEHWSA WHTOHCHUBHOCTU BO3IEHCTBUSA.

Bee 910 mpUMBOSHT K HPERIOIOMKEHHIO, 4T0 OMOJIOrUYECKasi aKTHBHOCTD
9JIEKTPOMATHUTHEIX Iojeil 00ycCJOBIAMBAeTCS He HHEPreTHYECKUM, a uHPOp-
MAHOHHKIM HX B3aUMOAENCTBUEM C }KUBHIMHU OPraHH3MaMW, T. €. UTO TJIdBHOE
B 9TOM B3aHMOJEfCTBMH-—HE NPeo0pPa3oBaHWe DICKTPOMATHHUTHONR dHEPrum
B Opyrue QOpMsl, a BAHAHWE DICKTPOMATHUTHHX WHOJeHl Ha OPOHECCH mpe-
o0pasoBaHus, mepeaavl, KOTUPOBAHUA M XPAHEHMA WHOOPMALVME B SKUBBIX
cucremax. [laapHeilime WHCCIENOBAHUA HOKAKYT, HACKOJIBKO IpaBOMEpHA
aTa KOHUENUHA.

B sarimouyerme xorenoch O HOAYEPKHYTH, WT0 HAKOUJIEHHBIH DKCIEPH-
MEHTAJbHHI MaTepUaJ U HEKOTOPHE TEOPETHUECKHUE COOOPAKEHNWSA HO MOBOMY
B3aMMOJLHCTBUA KUBOY HPHPORBI C DICKTPOMATHHUTHHIME HONAMH JAIOT Ve
JOCTATOYHEIE OCHOBAHHUS K TOMY, YTOOH CUMTATH 9Ty HPOOIEMY BaCHY:KHABAIO-
miefi cepbesHoro ofcy)RHeHUsT M MHOTOCTOPOHHMX MCCIETOBAHWIL.
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