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HHKOTHHAMH,ll.HbIE KO$EPMEHTbl
KAK 06bEKT B03,ll.EACTBH}I JIEKAPCTB H }I,ll.OB

(0630p aareparypsr)

Katpenpa q>apMaKOJIOrHll (3aB. - npoo. 11. C. 4eKMaH) Knescxoro Me.D,HUIIHCKoro HHcTHTYTa
HM. aKa.lV A. A. DOrOMOJIbua

MeTa6oJIH3M HHKOTHHBMH.D,HHX Koq>epMeHToB

B rrOCJIe.D,HHe30 JIeT HHKOTHHaMHAHble Koq>epMeHTbl rrpHBJIeKaIOT BHHMaHHe He TOJIbKO
6HOXHMHKOB, q>H3HOJIOrOB, HO H q>apMaKOJIoroB H KJIHHHUHCTOB.3TO 06YCJIOBJIeHO lllllpOKIlM
pacnpocrpaaeuaea YKBSBHHHX KOq>epMeHToB B TKaHliX oprBHH3MB, a TBKiKe He nepsocre-
rreHHOH pOJIblO B 3HepreTH'!eCKOM H rrJIaCTHqeCKOM 06MeHe KJIeToK.

K rrHpHAHHOBbIM, HJIH HHKOTHHaMHAHbIM, KOq>epMeHTaM OTHOCllTCll HYKJIeOTHilbl, co-
aepscaurae a.QeHHJIOBYIO II HHKOTHHaMH.QHYIOqaCTH H llBJllllOlUlleCll q>ocq>aTaMH ~-N-pH60-
q>ypaHo3l1AoB c nnpopoctparaoa rpynnapoason B 5-M rrOJIO)KeHIlH. B xasecrse KaTaJIIITH-
'leCKH aKTHBHoii rpynnHpoBKH aucrynaer aMHA HHKOTHHOBOii KHCJ10Tbi (BHTBMHH PP). B )KH-
BblX KJleTKBX HHKOTHHaMHAHble xorpepaearsr rrpeACTaBJIeHbI .QByMll AHHYKJIeOTHAaMH: HHKO-
THHaMHAaAeHHHAHHYKJIeOTHAOM (HA.LJ:) H HHKoTHHaMHAaAeHHHAHHYKJIeOTHnqlOcq>aToM
(HA.LJ:<p) B OKHCJIeHHO}1H.ijH BOCCTaHOBJleHHOii q>opMe. HA.LJ:<p B OT.~HqHe OT HA,U HMeeT
OAHH AOrrOJlHHTeJlbHblii OCTaTOK q>OCq>OPHOi'1KHCJlOTbI B aAeHHJlOBOii qaCTH. Kara.urraxecxaa
aKTHBiwCTb npacyuia reTepOUHKJlllqeCKOMY OCHOBaHHIO HHKOTHHaMHAa. B KJleTKe HHKOTHHa-
MHAHbleKoq>epMeHTbI CYlUeCTBYIOT B cBo6oAHOM COCTOllHHH H B coeAHHeHHH C 6eJlKOBbiM
KOMrrOHeHTOM, ccpasys rrpOCTeTHtJeCKYIO rpyrrrry q>epMeHTOB. B rrpouecce AerHAPHpOBaHHlI
cyocrpar OTAaeT ABa aTOMa soaopona, HO K MOJleKYJle xoqiepaeura npacoennnaercs nHWb
OAflH B 4-M noaoaceaan napnnnnonoro xonsua . .LJ:pyroii aTOM BOAOPOAa OTAaeT xorpepueu-
ry 3JleKTpOH H npeapamaerca B H+ (Burton H Kaplan, 1958).

OKHCJleHHble H BOCCTaHOBJleHHble q>OPMbI HIiKOTHHaMHAHbIX xorpepecearoa pa3Jlf1tJaIOT-
en He TOJIbKO XflMflqeCKflMH H q>H3HqeCKHMfI CBoHCTBaMH, HO H B q>YHKllHOHaJlbHOM oTHOIIIe-
HHH. HA.LJ: fI HA.LJ:<p - KOq>epMeHTbI nernnporeuaa (JIaKTaT-, MaJlaT, H30UHTpaTAemApore-
aassr H np.) psna cyricrparoa: 3THJ10Boro crmpra, aueransnerana, MOJIOqHOii, 516.~OqHOil:,
rJlIOTaMHHOBOI{ KHCJlOT, r.~IOKo3bI, rnauepansnernn-Supocrpara H upyrax coennaeuaa.
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HALL Y'IaCTByeT B C03AaHIIH MaKpo3prwIecKHx rpocrparaux CBl13eH aHa3pooHbIMH H
a3pooHbIMH nYT5IMH.

OCO • .NHZ. I +2H +
"'N~C-C-C ...

'Ze OCO ·.NHz
- H + H+

C <,H
N-C-C-C ...

Korpepuear npHHHMaeT aa ceo51 3.i!eKTpOHbI aenocpencrneaao OT cyocrparoa OKHCJIe-
HHlI, nepenaer HX no II:enH nepeHOC'IHKOB K KIICJIOPOAY, 'ITO cOnpOBOR<AaeTCR reHepHpOBaHII-
eM saepraa, aanacaexoa B BHAe AT<t>. HALL<t>, npHHlIB aa cetia 3JIeKTpOHbI, ornrenneassre
B XOAe peaKII:HH AefllApHpOBaHHR, B CBOlO oxepens TaKJl{e MOR<eT nonseprarscs OKHCJIeHll1O
B AhIXaTeJIbHOH nenn C nOMOIII:blO peaKUHH TpaHCfIIAPoreHH3aII:HH.

Ilearosao-rpocrpa-rnuf UHKJI lIBJIReTCR OCHOBHbIM IICTO'lHHKOM oopa30BaHHR HALL <t>.H2'
6HOJIOfll'leCKaH POJIh xoroporo COCTOHT B cnocotiaocra asrcrynars AOHOPOM 3JIeKTpOHoB H
BOAopOAa B MHOrO'lHCJIeHHhIX OHocHHTeTH'leCKHX peaxuasx nnacrasecxoro OOMeHa. Kotpep-
MeHT HeooxoAHM AJIH CIIHTe3a, aanpnaep R<lIpHb!X KHCJIOT, CTepOHAOB, CTepOHAHbIX ropwo-
HOB (11. Illcaxa H P. EpMOJIeHKO, 1961). B CHCTeMe MHKpOCOMaJIbHbIX rpepxearoa nesena
HALL <t>.H2 OCYIII:eCTBJIReT HllaKTHBHpOBaHHe II CBH3bIBaHHe JIeKapCTB H lIAOB nYTeM peax-
UHH aueTHJIHpOBaHHH, AeKapOOKCHJIHpOBaHHR, fIIAPOKCHJlllpOBaHHlI, 51 - Ni - O-aJlKHJIHpO-
I'IaHHlI, oopa30BaHHH rJIIOKypOHHAOB II np.

HHKOTHHaMHAHaR sacrs HALL B OOJIbllIHHCTBe R<HBOTHbIX KJIerOK oopasyerca H3 pas-
JIH'lHbIX npeaurecraeaaaxoa - HHKOTHHOBOH KHCJlOTbI, HHKOTHHaMHAa HJlH TpllnTo¢aHa
(Jl. A. UeHTJlHH, 1967; Chaykin, 1967). CHHTe3HpYIOIII:IIHCH B pesyasrare sroro BHKOTII-
HaTMoHoHYKJIeOTHA (HJIH Ae3aMHAoHIIKOTIIHMOHoHYKJleoTIIA) rpaacnoprapyerca nanee B
lIAPO KJleTKH, rne npOXOAHT peaxuns oopa30BaHII1I Ae3aMHAo-HALL nOA BJIHRHHeM HA,U-
IIHpO¢OC¢OpHJIa3bl. DOCJIeAHlili B CHHTese HALL HS HIIKOTHHOBOH KHCJlOTbI peaKUHR npen-
CTaBJIlieT COOOH ¢epMeHTaTHBHoe aMIIAHpOBaHHe Ae3aMHAo-HA.LI. B HA.LI. H BHOBb nporexa-
er B UHTOnJIa3Me.

CIIHTes HA,U 113 HHKOTHHaMHAa OblJl nOApo6HO H3Y'leH B TKaHHX nesean (Chaykin,
1967; Dietrich H coaaropsr, 1966, 1968 a, B), cepztua (C. E. CeBepHH II coasropu, 1969,
1970), MOJIO'lHOH R<eJIe3b! (Greenbaum II Pinder, 1968 a, B), B aCUHTHbIX KJIeTKaX 3pJlHXa
(Dietrich H coaaropsr, 1966), MHTOXOHAPIIllX (Grunicke H coaaropu, 1975). nOCJIeAYIOIII:lle
npeBpaIII:eHIIlI BKJIlOlfalOT peaKUHH, KOTOPblMH sasepmaercs nyrs, onacaaaua auure II 0603-
HaqaeMblH KaK nyrs Ilpeaca H Xenanepa. ,UeTaJIbHO BCH CJIOR<Hali uerrs oopasoaanaa HA,U
113 rpam-otpaaa B R<IIBOTHbIX TKaHRX H y oaKTepHH naysena Nishizuka H Hayaishi (1963).
Ikeda C coaaropaxn (1965), Ichiyama C coasropaxa (1968), Shirnoyarna C ccaaropaxn
(1969), Gholson (1968).

Oopa30BaHHe HALL<t> B KJIeTKaX R<HBbIX opraHH3MOB npOIICXOAHT nYTeM ¢OC¢OPllJIII-
pOBaHHlI HA,U sa ever AT<t> no cxexe:

HA.U+AT<t> ATT ) HA.LI.<1>+A.U<t>
H ,u.-KIIHasa

PeaKUHlI CHHTesa HA,U<t> lIBJIHeTCH onnocryneasaroa, AJIH ee npOTeKaHHlI neooxozra-
MbI ABa CYOCTpaTa (HA,U II AT<t», a TaKR<e ¢epMeHT HA,U-KHHa3a (Wang H Kaplan,
1954; Kaplan, 1968). HALL -KHHa3a ocaapyaceaa B pasnaurrux opranax MJIeKOnHTalOIII:IIX H
JIOKaJIH30BaHa rJIaBHbIM oripasov B fIIaJIOnJIa3Me (B. Jl. HeMqHHCKli H coasropu, 1971).
OKHCJleHHe HALL· H2 H HA.LI.<t>· H2 B MIITOXOHAPHliX OCYIII:eCTBJIlieTCH B AblXaTeJIbHOH uena
sepea II:IITOXPOMHYIO CHCTeMY, B pe3YJIbTaTe xero CHHTe311pYlOTCli 60raTble 3HeprHeH rpoc-
rparasre CB1I3H (B. D. CKYJlaqeB, 1969; Ramasamy II Butterworth, 1975).

Ha CKOPOCTb CHHTe3a HIIKOTHHaMHllHblX xotpepxearoa BJIHRIOT TpH rpaxrop a: KOHueHT-
paII:IIH cyccrparos HALL H AT<t>, OKIICJIHTeJlbHO-BOCCTaHOBHTeJIbHOe COCTOlIHHe HA,U H
HALL<t> H aKTHBHOCTb HA,U-KHHa3bI. HaH60JIbllIee saaueaae B peryaanan oopa30BaHIIR HA.LI.
MOR<eT HMeTb HaJIllqlle AOCTaTOqHOro KOJIHqeCTBa AT<t> (Greenbaum II coasropu, 1964;
Clark H Pinder, 1966).

l1cCJleAOBaHHR ¢epMeHTaTIIBHoro paCIII:enJIeHHlI HHKOTHHaMHAHblX xorpepxenron n03BO-
JIHJlII 06HapYR<IITb K HaCTORIII:eMY BpeMeHH 4 3H311MaTIIlfeCKHX CHCTeMbl, yqaCTBYIOIII:IIX B
nerpanauaa HA,U. B nepBYIO oxepens K HHM CJIeAyeT OTHeCTH HYKJle03HAa3Y, HJIII HA,U-
r JlIOKOfllApaJIa3Y (HALL -fIIApOJIa3a, HA,U-asa [K <t> 3,2, 2,5], pa3pblBalOIII:YIO B MOJIeKYJIe
HA,U HIIKoTHHaMHAPHo0311AHYlO CBH3b C ocpaaosaaaea csooonaoro HllKOTHHaMHAa II ane-
H03HHAH¢occjJaTpH003bI. OlfeHb BblCOKa ee ¢epMeHTaTIIBHaH aKTIIBHOCTb B JIerKHX H cene-
3eHKe (Quastel II Zatman, 1953; Waravdecar H Criffin, 1964), M03re, nesenn H cepnue
paanasasrx MJIeKOnHTalOIII:IIX (Handler H Klein, 1942; Jacobson II Kaplan, 1957; Windrnul-
ler H Kaplan, 1962; Alivasatos II coanropsr, 1974). AKTl1BHOCTb HA,U -ranponaau TOPM03HT
aMHA HIIKOTHHOBOH KHCJlOTbl, raApa311A H30HHKOTHHOBOll KHCJlOTbI, anpauaasnn, x.nopnpoxra-
3HH 11 npyrne BeIII:eCTBa. Hexoropsre HCCJIeAOBaTeJlII OTMeqalOT 113MeHeHl1e aKTHBHOCTH
HALL-rJIIOKOraAPOJIa3bl TKaHeif npn pa3JIHqHblX rraTOJIOmlfeCKHX COCTOHHHHX. TaK, nannue
C. E. Cenepnaa H Jl. A. UellTJIHHa (1964) CBHAeTeJIbCTBYlOT a nossnueuaa HA,U-a3HoH
aKTl1BHOCTH cepnua B OCTPOM nepuone 3KcrrepIIMeHTaJIbHOrO MHOKapAl1Ta. DOBbIllIeHl1e ax-
TIIBHOCTl1 ¢epMeHTa HaOJIIOAaeTCH npn aTpO¢Hl1 AeHepBHpOBaHHOH MblllIII:bl (B. 11. Tenerr-
xeaa l1 11. B. Hcaeaa, 1967).
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HA,Ll,-fl1ll.pO,la3Hall aKTHBHOCTb nossuueaa B OnYXOJIlIX 'Ie"10BeKa H iKl1BOTHblX (Quas-
tel H Zatman, 1953; Waravdecker H Cr iifin, 1964), a TaKlKe B TKaHlIX MblllleH H MOPCKHX
CBHHOK, HHqm~HpoBaHHblx Ty6epKYJle30M (Bekierkunst H ccasropu, 1964; Artman H coas-
TOpbI, 1964).

,Ll,pyrOl! He MeHee BaiKHblH nyn- pacurerrneuas HIlKOTIlHaMllll.HbIX xorpepuenroa xara-
.raanpyercs rrapotpocrparasoa (K<J:> 3.6.1.9), xoropas fllll.pOJIHTI1'IeCKIl pacuien.naer B MOJIe-
KYJIe HA,Ll, rrnporpccqiaruyio CBH3b C oopaaoaaaaea AByX MOHoHYKJIeOTllll.0B - MOHO-
IIYKJIeOTIlAa aMHll.a HHKOTHHOBOl!KHCJIOTbl H aAeHHJIOBOfI KHC,10TbI. Tlapoqiocrparaaa 06Ha-
PYiKeHa B nexeaa (Jacobson H Kaplan, 1957), CepAe'lHOH MbIllI~e (Hangaard H coasropu,
1960), M03fe (Coper, 1962). <J:>epMeHTpacuiennaer napoqiocrparayro CB1l3b B MOJIeKYJIaX
HA,Ll" HA,Ll,<J:>,<J:>A,Ll"AT <J:>, A,Ll,<J:>H raaaaanaporpocrpara. O.ll.HaKO CPOll.CTBO.9TOrO <pepMeH-
Ta K HA,Ll, BO MHoro pas 60JIbllIe, 'IeM K AT<J:>, nO.9TOMY 60JIblime KOH~eHTpalIllH AT<J:> MO-
ryr npenorapaurars pacuienneaae HA,Ll, H caxsre aeaaanareasaae KOHueHTpa~HH HA,Ll,
coxpaasior AT<J:> OT AeHcTBHH <pepMeHTa (C. E. Cesepaa II Jl. A. UeHTJIllH, 1964).

Paspsrs B MOJIeKYJle HHKOTIlHaMllAHblX xorpepueuros napooocrparaon CBHSIl C oripaso-
BaHlleM HIlKOTllHMOHoHYKJIeOTHAa (HMH) II AT<J:>npoacxonar C noaonnoo <pepMeHTa HA,Ll,-
napoqiocrpopanaau (K<J:> 2.7.7.1) npa Y'laCTHIl neoprasasecxoro rpocrpara (<J:>- <J:»:

HA,Ll,+ <P-<J:>=AT<P +HMH

,Ll,esaMHHasa KaTaJIIl311PyeT ormenaeaae 6-NH2-rpynnbl aneanua B MOJIeKYJle HAg C
oopaaoaaaaex AesaMI1Ho-HA,Ll,. <PepMeHT cneuatpaxea AJIlI aAeHI1JIOBblX npOH3BOAHbiX If,
nOMI1MO HA,Ll, If HA,Ll,· H2, KaTaJII1Sl1pyeT neaanaaapoaaaae anenoaaaa 11 5'-a.u.eHI1JIOBOH
KI1CJIOTbI.

TaKI1M 06pa30M, nYTI1 npeapauieaas HIlKOTHHaMI1AHblX xorpepaearos B oprauaaxe
secsaa MHoro06paSHbI. Ho OCHOBHblM nYTeM zierpanauaa .9TI1X xooepxearoa BO scex TKa-
asx, KaK HOpMaJIbHbIX, TaK 11 naroaoraxecxa IfSMeHeHHbIX, HBJIl!eTCll ax rJIlOKOrllAPOJIaSHOe
pacuiennenne, xaraxaaapyeaoe HA,Ll,-ranponasoa.

COAepiKaHHe HHKOTIlHaMH.ll.HbIXKo<pepMeHToB B TKaHlIX necssca pa3.~Il'IHO. I1s scex
rxaaea )KllBOTHOro opraaaaxa conepscaaae HHKOTHHaMHAHblXKocpepMeHToB nantio.nee BbICO-
KO B neseaa (cYMMa 780 MKrjr, HA,Ll,+HA,Ll,<J:>=48%; HA,Ll,·H2+HA,Ll,<P·H2=28%), aa
BTOPOM MeCTe cepzrue, 3aTeM Ha.lllIO'Ie'lHllKH, 1I0'lKll, .lllla(jJparMa, MOJIOLlHall iKeJIe3a, rOJIOB-
HOH Mosr, CeJIe3eHKa, nO.lliKeJIY.llO'lHaH xceneaa, nerxne (J1. A. UellTJIllH, 1967; B. n. HeM-
'IHHCKafl II coaaropu, 1971; Clock 11 McLean, 1955a, B, c, 1957; Jacobson H Astrachan,
1957; Jacobson II Kaplan, 1957).

I1CCJIeAOBaHHfl pacnpeneaenas HHKOTIlHaMllAHblX xotpepneuroa Me)K,1y paSJII1'lHbIMIf
KJIeTO'IHblMIf CTpYKTypaMIf rOMoreHaTOB nexeaa, lIO'IeK CeJIeSeHKll II M03ra, nposeneanue
MHOfllMH aaropaua (11. 11. TIaBJIOBa, 1970; Clock II McLean, 1957; Jacobson If Kaplan,
1957; Klingenberg II coaaropsi, 1959; Klengenberg II Pette, 1962; Christie II Le Page,
1962), noxaaana, 'lTO .9Tll ayxaeornnu conepacarca BO scex KOMnOHeHTax KJIeTKH. TIPIl
<ppaK~lloHl1poBaHllll B lIPllCYTCTBllll HIlKOTlfHaMll.ll.a OKOJIO 36 % scero KJIeTO'IHOrO HA,Ll,<P
II npH6JIllSHTeJIbHO 13% acero HA,Ll, MOiKHO ooaapyxom, B iIUlTOXOHApllflX. B MllKpocoMax
11 snpax conepxcanae HHKOTHHaMH.ll.HbIXxorpepnearoa HeBeJIllKO, 'lTO, aepoarno, CBfl3aHO C
BbICOKOl! aKTHBHOCTblO (jJepMeHToB, pacurennmouiax HA,Ll,. Hnsxce COAep)KaHl1e K03H311MOB
B KJleTO'lHbIX anpax - KOHeIJHOM MeCTe llX oopasoaaaas - caanerenscrnyer 0 nOCTOflH-
HOM nepeveuienmr HYKJleOTll.ll.OBMeiKAY OTAeJlbHblMIi KJIeTO'lHbIMIl KOMnOHeHTaMIl B npouec-
ce nsrxanus KJIeTOK.

Hecvorpa aa BblCOKYlO OKllCJIllTeJIbHYlO aKTllBHOCTb MIlTOXOH.ll.PllH, HIlKOTIlHaMll,!lHble
HYKJIeOTllAbl 06H3pYiKeHbi B HllX B OTHOCI1TeJIbHOMaJIblX KOH~eHTpalIHflX. Linnane II Zieg-
ler (1958), Slater C coasropaan (1961), Green II Fleisher (1960), Green II Oda (1961)
noxasann, 'ITO HA)l H HA,Ll,<J:>B MIlTOXOHAPHHX HaXOAliTCHB TecHoil CBlISIl C 6eJIKaMll, OHH
CTPYKTypHpoBaHbl na MIlTOXOH.ll.pHaJIbHbIX MeM6paHax. O,UHaKo HHKOTHHaMH,UHble xorpep-
MeHTbI oxeas nonaaacasr H nerxo BbIXOAlIT 113 KOMnJIeKCa, ocotienno npa <p1l3110JlOrH'leCKHX
(crapeaae), naTOJIOrH'IeCKllX npoueccax H B03.ll.eHCTBlfHX, BblSbIBalOmHX ncreaeparaanue
HSMeHeHllfl MI1TOXOH,UPllll (Hunter II coaaropsr, 1958; Green, 1958; Birt II Bartley, 1960;
Jleananxcep, [966; P3Kep, 1967). MHorHe llCCJIeAOBaTeJIll BblCK33bIBalOT MHeHlle 0 TeM, 'ITQ
OKHCJIeHHall <popMa HA,Ll, «repserca» SHa'IHTeJIbHO nerve, 'IeM BOCCTaHOBJleHHaH. TIO-BIlAll-
MOMY, .9TO 06YCJlOBJIeHO HaJIH'IHeM 60Jlee npoxaoa CBfl3H MeiK.ll.Y HA,Ll,· H2 H neranporeaa-
3aMH llJlll cpJlaBOnpoTeH,U3MH, arparounrxa pOJIb npOMe)KYTOIJHblX 3BeHbeB B uena OKHCJIe-
ana, conpaxceaaoro C CPOC<pOPllJIllpOBaHlleM (Chance II Hollunger, 1960; Chance, [961)_
B nporusoaec .9TOMY HA,Ll,<J:>conepacarcs B MIlTOXOHAPllflX B OCHOBHOMB BOCCTaHOBJIeH-
HOll <popMe II HBJIfleTClI AOHOPOM .9JleKTpOHoB Ii sonopona 'uJIH BaiKHellIllllx WlaCTII'IeCKllX
rrpoueccos, nporexaioumx B MHTOXOHll.PllflX (Hull H Whereat, 1967).

B HOpMaJIbHO <PYHKLI.1I0HllpYlOmllx KJIeTKaX HALL, KaK npaauno, HaXO.llllTCH B OKlIc.1eH-
HOM COCTOllHHll; HA,Ll,<P, Ha060poT, npu rex xce YCJlOBHllX npHCYTCTByeT B EOCCTaHOBJIeH-
HOH <popMe. 3TO OSHa'IaeT npeofinanaane MexaHH3Ma, oxacnmomero HA,Ll,· H2, H AaHHbIH
MexaHHSM nepenoca .9JIeKTpOHOB COCTaBJ1fleT rJIaBHbIH HCTO'lHIiK saeprua .ll.Jlll pOCTa II
<PYHKlIHOHHpOBaHllll KJleTOK. B cnyxae HA,Ll,<P, Ha060pOT, npeaanapyror BOCCTaHOBHTeJlbHbJe
MexaHH3MbI. 3TO orpaacaercs H aa npOCTpaHCTBeHHOM pa306meHHH <pepMeHTOB BHYTPI1
KJIeTKH: HA,Ll,<J:>.H2 AOJIiKeH aaxonjrrsca B rex SOHax xnerxa, rne llMeeTCH CllJIbHbll! BOC-
CTaHOBHTeJlbHbIH nOTeHUlfaJI, HA,Ll, - Ha06opOT.
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06MeHHA.ll. n p ir n a r o n o r n s e c x a x COCTORHHRX

TIPH MHOfHX naTOJIOfHlleCKHX COCTORHH5lX Ha6:no.!l:aIOTCR cyurecrsenaue 1l3MeHeHIlR

KaK B yponne HHKOTHHaMH,n:HbIX Ko¢epMeHTOB, TaK Il B COOTHOlIIeHHH HX OKHCJIeHHOH H
BOCCTaHOBJIeHHOii ¢OpM.

TIPH aHOKCHH, BbI3BaHHOH 3KcnepHMeHTa.%HbIM uapyureaaex xoponapnoro KPOBo06pa-

tuenna, Govier H Clenolden (1945) Ha6JIIO,n:aJIH nOHHlKeHHe B OCHOBHOM ypOBHR HA.ll. B
MHoKap,n:e (aa 70-80%).

AKTHBHOCTb HA.ll. CHHlKaeTC5l B TKaHH cep.!l:eqHoii MbIlIIQbI npa 3KcnepHMeHTaJIbHOM

MHoKapAHTe, '1TO 06YCJIOB.~eHo KaK noasnueaaev aKTHBHOCTH HA.ll.-m,n:pOJIH3YlomHx rpep-
MeHTOB, OTBeTCTBeHHblX aa pacmenaenae HYKJIeOTH.!l:a, TaK H YMeHbweHHeM co,n:eplKaHHR

AT<l>, pacxoayeaoro rrpa rnneprpcrpaa cepnenaon MblWQbI B nepBYIO ovepens na CHHTe3

HYKneHHoBblX KHCJJOT H 6eJIKOBbIX CTPYKTYP (c. E. CeBepHH H coaeropsr. 1964, 1965). .

P. A. <l>pOJIbKHC (1971) npn 9KcnepHMeHTaJlbHOM 11H¢apKTe MHOKap.!l:a, BbI3BaHHOM

nepeB5I3KOH HHCXO.!l:Rmefl BeTBH xoponapaoa JIeBOH aprepaa Y c06aK, nOKa3aJIa, qTO B

1-e CyTKH nOCJIe nepeB5I3KH xopoaapaoa aprepnn B 30He HH¢apKTa conepxcaaae HA.ll. H

HA.ll.<l> 3HaqHTeJIbHO YMeHbwaeTcR . .ll.alKe sepes 30 H 180 CYT OHO COCTaBJI5IeT JIHWb 40%

HCXO.!l:HOrO, '1TO 06'b5lCHReTCR nporpeccHBHbIM CHHlKeHHeM rxanesoro ,n:blxaHH5I, KaK 3H.!l:0-

reunoro, TaK H B npHCYTCTBHH cyocrparos - aurapnoa H oc06eHHO a-KeTOfJIIOTapOBoii

KHC.10Tb!. TaKHM 06pa30M, npn HH¢apKTe MHOKap.!l:a CTOHKO HapYIIJaeTCH Ha'laJIbHbIH cer-
MeHT .!l.bIXaTeJIbHOii uena, C YllaCTHeM xoroporo npOHCXO.!l:HT OKHCJIeHHe 60JIbWHHCTBa npo-
MelKYTOqHbIX np0.!l:YKTOB 06MeHa. 11cCJIe,n:OBaHHe COAeplKaHH5I OKHCJIeHHbIX H BOCCTaHOBJIeH-
HblX ¢OPM HHKOTHHaMH.!l:a.!l:eHHH.!l:HHYKJIeOTH.!l:a (HA.ll. H HA.ll.· H2) npa 9KcnepHMeHTaJIbHOM

aTepOCKJIep03e n03BOJIHJIO YCTaHOBHTb CHHlKeHHe KOHQeHTpaQHH KaK OKIlCJIeHHOH, TaK H

BOCCTaHOBJIeHHOH ¢OPMbI sroro HYKJIeOTH.!l:a B pa3.'1H'IHbIX TKaH5IX (3. X. Temnueaa, 1974).

TIPH rHnOKCHqeCKHX COCTORHH5IX B MHoKapAe, rtexean H M03re CHHlKeHa KOHQeHTpa-

L\H5I nHpH.!l:HHOBbIX Ko¢epMeHToB H H3MeHeHO HX COOTHOIIJeHHe B CTOPOHY npe06JIa.!l:aHH5I

BOCCTaHOBJIeHHbIX ¢OPM (M. M. 3nUITeHH H coanropu, 1966). Oriaapyxcenaue H3MeHeHHR

anropsr CB5I3bIBaIOT C aapytuexnex KOHeqHOrO arana OKHCJIeHH5l BCJIe.!l:CTBHe He,n:OCTaTKa KHC,

nopoaa H orpaHH'IeHH5I B03MOlKHOCTeH ero HCnOJIb30BaHH5I.

B HaWeM. narioparopaa H. A. [op'laKOBOH H coaaropaan (1974) nOKa3aHO, '1TO B

YCJ10BH5lX OCTPOH cepneano-cocynucron He,n:OCTaTO'lHOCTH feMOnHHaMH'IeCKoro rarra B MIIO-

xapne CHHlKaeTC5l ypoaens OKIICJIeHHbIX H BOCCTaHOBJIeHHblX ¢OPM HHKOTHHaMII,n:HbIX KO-

¢epMeHToB. 3TO npOHCXO)l.HT rJIaBHbIM 06pa30M sa cner BOCCTaHOBJIeHHblX ¢OPM H MOlKeT

06YCJlOBIITb 6J10KllpOBaHlle AblxaTeJ1bHoH nenn, astsuaax B HeM. aapytueans B CHCTeMe aK-

uerrmpoaaaaa II rtepenaxa nonopon a, a raxxce 3aMe,n:JIeHHe CKOPOCTH npOTeKaHH5l OKHCJIH-

Te.%HO-BOCCTaHOBHTeJlbHbIX peaKQHM.. JI. 11. Kaaax (1974), H. H. TIY3eHbKHHoH (1975)

YCTaHOBJleHO CHHlKeHHe ypOBH5l OKHCJIeHHbIX ¢OPM HHKOTIIHaMII,n:HbIX xorpepuearoa II KO-

3¢¢HL\HeHTa, orpaxcatoiuero OTHoweHHe OKHCJIeHHbIX ¢OPM K BOCCTaHOBJIeHHblM npn sxcne-
pHMeHTaJlbHOM rrllTYHTpHHOBOM xopoaapocnasve B MHoKap,n:e KpbIC H KPOJIIIKOB.

TIPH 3KcnepHMeHTaJlbHOM peBMaTH'IeCKOM npouecce C He)l.OCTaTO'lHOCTblO xposoocpame-
HH5l B. 11. Acrpaycxacou H coaaropaxn (1972), 51. Kicene (1972) nOKa3aHO, CHHlKeHHe
KOHL\eHTpaL\HH HA.ll., HA.ll. <l>, HA.ll.<l>· H2 B cep,n:e'lHOH: MbIlllL\e, conepxcaaae HA.ll.· H2 OKa-

aanocs HeCKOJIbKO nosuurenusur. TIo MHeHHIO 5I. Kiceue, noauurenae npOHHl.\aeMOCTH TKa-

aensrx cOCy,n:IlCTbIX MeM6paH npa peBMaTH3Me C03,n:aeT 60JIee 6JIarOnpHRTHble YCJIOBH5l ,n:JIH

corrpHKOCHOBeHH5l HA.ll. C pamenJIRlOmHMI1 ero ¢epMeHTaMH, '1TO MOlKeT 06YCJIOBJII1BaTb

CHH)KeHlle ypOBHR HHKOTI1HaMH.D.HbIX HYKJleOTH,n:OB B TKaHHX. Pesxoe CHl1lKeHHe aKTHBHOCTH

HA.ll. <l>.H2 B neseaa npa AaHHOM naTOJl0fH'IeCKOM npouecce aBTOp 06'bHCH5leT TopMOlKe-

HHeM nenrosuoro QHKJIa, KOTOPblH 5lBJ1HeTCH f.~aBHbIM HCTO'lHHKOM HA.ll. <l>. H2.

Glock 11 McLean (1955) rrOKa3aJIH, '1TO npn aJIJIOKCaHOBOM .!l:Ha6eTe aa ¢oHe 3Ha-

QHTe.lbHoro CHHlKeHH5l aKTIlBHOCTH HA.ll. H HA.ll.<l> YMeHblllaeTcH OTHOIIJeHHe OKHCJleHHbIX H

BOCCTaHOB.lleHHbIX ¢OPM HYK.'1eOTHAOB B TKaHH nesena.
06HapY)KeHHOe Y lKHBOTHbIX C rnneprapeosov yxeasiuenae CO.!l:eplKaHII5l HALl u

HA.ll. <l> Glock II McLean (1957) CB5I3bIBaIOT C aapynreanex CHHTe3a AT<l> BCJIe,n:CTBl1e

pa306meHH5l OKHCJlI1TeJlbHOrO ¢OC¢OpHJ1upoBaHH5I.
MHome Hcc.~e,n:OBaTeJIH 113Y'IaJII1 conepacaaue HHKOTI1HaMH,n:HbIX HYKJIeOTI1)1.0B B pas-

.1I1QHbIX TpaHCrrJIaHTl1pOBaHHblx H crrOHTaHHO B03HI1Kllll1X 3JIOKa'leCTBeHHblX orryxo.nax. Glock

H McLean (1957), Briggs, (1960), Green 11 Bodansky (1963) 06HapY)KI1J111 B TaKHX TKa-

H5lX 3HaLJHTe.llbHOe CHl1lKeHHe ypOBH5l AaHHblX xorpepsrearon C napyuieane« OTHOllleHHR

OKHCJIeHHblX H BOCCTaHOBJleHHblX <pOpM, '1TO nenssa 06'b5lCHHTb nOBbIllleHHeM aKTHBHOCTI1

HALl-fI1.npOJla3bI (Quastel 11 Zatrnan, 1953). TIo MHeHHIO IT. MaH,n:eJl51 (1963), B onyxoze-
BbIX TKaHHX CHH)KeH CI1HTe3 HI1KOTHHaMHJJ.HbIX xorpepuenroa.

B .lJHTepaType I1MelOTCH c006meHl15l 06 YCI1.'1eHI1I1 K.1JeTO'lHOrO MeTa60Jll13Ma, 06YCJIOB-

nexaoro rroasnnennex aKTHBHOCTH TKaHH, riTO 3aBHCHT OT YBeJIHqeHHH conepscauas HA.ll.

11 OTHOlIIeHHH HALl/HA.ll.· H2 (McLean, 1958). TaK, McLean ynanocs noxasart, 3Ha'lH-

Te.%HOe YBeJIH'IeHHe cOAeplKaHH5l HHKOTHHaMHAHbIX Ko¢epMeHToB B MOIlO'lHOH »ceneae KpbIC

K KOHQY 6epeMeHHocTI1, ocooenao B nepaon JlaKTaL\HH, H pessoe YMeHbllleHl1e ero npn I1H-

BO.1JIOL\1I1l xcenesu. B03paCTaHHe aKTHBHOCTH HHKOTHHaMH,n:HbIX xorpepueuroe rrpOI1CXOAI1JIO

B OCHOBHOM sa cxer YBeJIH'IeHUH .nOJIH OKUCJ1eHHOH: ¢OPMbl HA.ll. H BocCTaHOBJleHHOH HA.ll.<l>.

Bo MHomx pario+ax YKa3bIBaeTcR ua onpeneneaasre H3MeHeHHH B co,n:eplKaHuu HHKO-

THHaMHnHbIX xorpepvexros B onroreaese . (P. A. <l>POJIbKHC, 1971; Morton, 1958, 1961).

TIPH pa3BHTuH OT 3M6pHoHa no 2-HeneJlbHOrO xpsrceaxa conepscaaae scex HUKOTHHa-

MI1,n:HbIX Ko¢epMeHToB B neuenn noasnuaerca. 3TO cornacyercs C ,n:aHHbIMU Morton (1961),
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noxaaaaurero B03paCTaHHe aKTHBHOCTH HHKOTHHaMHAMOHOHYKJleOTHAaAeHH.~H.~TpaHC!jJepa-

3bI - !jJepMeHTa, CHHTe3HpYIOmerO HA,l.( H3 HMH H AT <I>, TO.%KO B rrpouecce 3M6pHOHaJlb-

nero H nocraaransnoro pa3BHTHlI. KOHl.{eHTpal.{HlI HA,l.( B 3pHTpOl.{HTax senoaexa C B03pa-

CTOM YMeHbwaeTClI (Lohi H Waller, 1961), 'lTO, BepOllTHO, CBlI3aHO C H3MeHeHHeM npOHH-
l.{aeMOCTH KJleTO'lHbIX MeM6paH.

P. A. <I>pO,nbKHC (1971) OTMeTH,na 3Ha'lHTeJlbHOe YBe.1H'leHHe B cepnue C B03pacToM

Ko,nH'IeCTBa BOCCTaHOBJleHHbIX !jJOpM nHpHJI.HHHYK.rIeoTHAoB H CHHlKeHHe COOTHoweHHlI OKHC-

,neHHbIX !jJOPM K BOCCTaHOB,neHHbIM C 2,02 Y 8-12-MeClI'lHbIX KpbIC AO 1,43 Y 28-30-MeClI'l-

HbIX )KHBOTHbIX. TaKHM 06pa30M, COOTHoweHHe OKHc,neHHbIX H BOCCTaHOB,neHHbIX <j)OPM na-
PHJI.HHOBbIX Ko<j)epMeHToB B cepnue crapsrx xpsrc npnotiperaer xapaxrep, CBoHcTBeHHblH

rHnOKCH'leCKHM COCTOllHHlIM. H. TI. MarapawBH,nH (1970) OTMe'la.'1 3Ha'lHTe.%HOe CHHlKeHHe
ypOBHlI HA,l.( B KpOBH lKHBOTHbIX npn axcnepasteara.nsaoa «WH30!jJpeHH'leCKOM TOKCHK03e».

B. H. Teaenaesa H H. B. Hcaena (1967) noxaaana, 'lTO COJI.eplKaHHe OKHc,neHHOH

<j)OPMbI HHKOTHHaMHAHbIX Ko<j)epMeHTOB B CKe,neTHOH MbIWl.{e YMeHbweHO rrpa AeHepBaI.\HH.

Hapannerrsao C 3THM npa arporpnn JI.eHepBHpOBaHHoH MbIWl.{bI nossnuaercs HA,l.(-a3Hall

aKTHBHOCTb.

HOHH3HPYIOmall panaanna MOlKeT 6bITb OJI.HHM H3 <j)aKTopOB, KOTOPbIH JI.HCKOOPAHHH-

pyer aanpas.reauun nyrs 06MeHa BemeCTB . .n. TI. Illaayuncosoa (1969) B neseua, cepnue,
M03re H cseneraoa MbIllIl.\e nOKa3aHO CHHlKeHHe COJI.eplKaHHlI HHKOTHHaMHJI.HbIX HYK.~eOTHJI.OB

non B,nHlIHHeM TOTaJlbHOrO o6,nY'leHHlI KpbIC B A03e 100 P. ABTOP 06'bllCHlIeT rronyvennue
KOJle6aHHlI ypOBHlI HHKOTHHaMHJI.HbIX xorpepaesroa cTHMy,nllI.{HeH aKTHBHOCTH !jJepMeHTOB,

pacmennmoumx HA,l.(, a raxsce yruereaaen 3H3HMOB, cHHTe3HpYIOmHx aJI.eHH,noBbI~
HYK,neoTHJI.bJ. .

Licha H Benes (1968) noxasaan, 'lTO roransuoe 06,nY'leHHe rena lKHBOTHoro B JI.03e

1400 P conposoacnaercs 3Ha'lHTe,nbHbIM CHHlKeHHeM YPOBHlI HHKOTHHaMHAHblX xorpepxearoa
B MHTOXOH)l.PHlIX neseaa. TIPH 3TOM aKTHBHOCTb HA,l.( -3aBHCHMbIX nernnporeaaa H3MeHlIeT-

ClI Ma,no, a OKHc,neHHe HA,l.(· H2 B JI.bIXaTe,nbHoH uena napyuiaercs. TIo MHeHHIO asropoa,
r,ny6oKHe H3MeHeHHlI B COJI.eplKaHHH OKHc,neHHbIX H BOCCTaHOB,neHHbIX <j)OPM HHKoTHHaMH,1I.-

HbIX Ko<j)epMeHToB B MHTOXOHJI.PHHX npa B03JI.eHCTBHH npouaxaromea panaauaa ocycnosne-
Hbi BbIXOJI.OM HYK,neoTHJI.OB nepea nOBpelKJI.eHHYIO MeM6paHY opranenn H aapyureaaex CHH-
resa HA,l.( B xnerxe,

H. A. CH,nb'leHKO H A. K. Ceneanesa (1972) YKa3blBalOT, 'lTO npn TOKCH'leCKOM no-

pascenaa nexenn, Bbl3BaHHOM 'leTbIpexx,nopHCTbIM yrneponox, BOCCTaHOB,neHHble xorpepxea-
Tbi npeorinanaior HaJI. OKHCJleHHbIMH, a OTHOllIeHHe HA,l.( +HA,l.( <I>/HA,l.( . H2 +HA,l.( <I>• H2

CTaHOBHTClI xeaee 1 (0,96), TOrJI.a KaK B HOp Me OHO npeasnnaer 1.
TIo AaHHbIM M. B. Hal.{IOKa H H. C. 4eKMaHa (1975), ocrpoe OTpaB.'1eHHe JI.HX.'IOp3Ta-

HOM conpOBOlKJI.aeTCH YMeHbweHlIeM ocuiero COJI.eplKaHHlI HHKOTHHaMH)l.HbIX xotpepxenros
B neseun aa cser OKHCJleHHblX H BOCCTaHOB,neHHbIX <j)0PM; npa 3TOM OTHoweHHe OKHc,neH-

HblX <j)OpM K BOCCTaHOB,neHHbIM cymeCTBeHHO He H3MeHlIeTCH. B MHOKap!l.e conepxcamre HH-

KOTHHaMH)l.HbIX HYK.'1eOTHAOB CHHlKaeTClI npenayutecreeaao sa C'IeT OKHc,neHHbIX <j)OPM, 'ITO

aener K YMeHbllIeHHIO OTHoweHHlI OKHc,neHHbIX <j)OPM K BOCCTaHOB.'1eHHbIM. ,l.(HX,10p3TaH He

TO,nbKO napyuraer OKHCJIHTeJlbHO-BOCCTaHOBHTeJlbHbIe npeapanienaa rpepaearos, HO 1I B03-

JI.eHcTByeT Ha HX MeTa60JlH3M.

Ilpaaeneanue ,nHTepaTypHble nannsre CBHAeTe,nbCTBYIOT 0 TOM, 'lTO conepscaaae HHKO-

THHaMH!l.HbIX Ko<j)epMeHTOB B opr aaax H TKaHlIX npn paannunux !jJH3Ho,norH'!eCKHX H na-
To,norH'leCKHX COCTOllHHlIX Ko,ne6,neTCH B BeCbMa llIHPOKHX npencnax.

B nocnenaae rozur nOCJIe!l.OBaTeJl!I YAemIIOT 60.'lbWOe BHHMaHHe BbIHCHeHHTO BJIlIlI-

HlIlI JIeKapCTB H lIAOB aa MeTa60,nH3M HHKOTlIHaMH!l.HbIX Ko!jJepMeHTOB.

B03AeHCTBHe n e x a p c r a H lIJI.OB a a MeTa60,nH3M HA,l.(

HHKOTHHOBall KHc,nOTa H ee npOH3BO!l.Hble

Ilapenrepansaoe asenenne B opraunax B xasecrse .nexapcrseanoro npenapara HHKO-
THHaMH)].a, HHKOTHHOBOH KHCJIOTbl (B. H. Kpecioa H coaaropsr, 1972; Bartosck H coaaropis,
1975), ~-nHKOJIHHa (A. r. Xanuypanos H P. B. 4al'OBel.{, 1963), HHKOTHHaMH!l.MOHOHYKJIeO-

THAa (Minard H Hahn, 1963) npHBO.ll.HT K YBe,nIi'leHHIO conepxcauaa HA,l.( B pa3,nHGHbIX

opraHax H TKaHHX.
Mo,neKy,nHpHbIii MeX3HH3M Jl.eHCTBHlI HHKOTI-IHaMI-IAa B pa3HbIX TKaHHX, nO-BHll.HMOillY,

HeO!l.flHaKOB. B TKaHH M03ra H CKeJIeTHbIX MbIllII.\aX oopauiaer na cefis BHHMaHHe nOHHlKe-
HHe aKTHBHOCTH HA,l.(-a3bl H napanncm.uoe noasnuenae ypOBH:;I xorpepaearos. B MblWl.{e

cepnua, HanpOTHB, oonee sepoarnsra lIBJ1l1eTClI noasnnenae 6HOCHHTe3a HA,l.( B' pesynsra-
re HHTeHCHBHoro o6pa30BaHHH HMH (C. E. CeBepHH H .n. A. lleHT.1HH, 1964; B. H. Te-

,nerrHeBa H H. B. Hcaeaa, 1967; Brown, 1964). .

P. A. <I>PO,nbKHC (1971) noxasana, GTO npHMeHeHHe HHKOTHHaMH!l.a B nepsue AHH npn
3KcnepHMeHTaJIbHOM HH!jJapKTe MHOKap!l.a CTHMy,nHpyeT CHHTe3 HHKOTHHaMH!l.HbIX xorpepxen-
rOB, soanexaa B 3TOT npouecc raxxce AT<I>. TIoBbIllIeHHblH paCXOJl. B HH<j)apKTHOM cepnue
H 6e3 TOro CKYAHblX 3anaCOB AT<I> conposoacnaerca KOHKypeHTHbIM TopMOlKeHHeM npyrax
6HOCHHTeTHGeCKHX np0l.\eCCOB, 'lTO, no MHeHHIO, asropa, H lIBJIlIeTClI O!l.HOM 1-13npH'lHH yr-

neraroutero B,nHlIHHH ,ll.mlTe,nbHoro npHMeHeHHlI HHKOTHHaMH.ll.a na OKHC.'IHTe.%Hble npoueccu.
TIPH H3YGeHHH MexaHH3Ma 6HOJlOrHGeCKOrO ,ll.eMCTBHH CTPYKTypHoro aHa,nora HHKOTHHa-

MHAa . - KOp.lI.HaMHHa - B ,na60paTopHH C. E. Cesepana YCTaHOB.'leHO, 'lTO aseneaae npe-
napara, KaK H HHKOTHHaMH!l.a, BbI3bIBaeT ncssnnenae COAep)KaHHlI HHKOTHHaMHAHbIX xorpep-
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MeHTOB B MbIlllue cepznia. Kopnaavas pe3KO TOPM031lT <jJeplvIeHTaTIlBHOe pacuierr.aenae HAlI.
Il ero npOH3BO)l.HbIX (C. E. CeBepHH Il Jl. A. UeiiT,~IlH, 1964, 1965; H. O. CTenaH5IH Il
.II. A. Ueih.1IfH, 1968). Hcc.1JeJI,OBaTeJIIl rrOJIaraIOT, 'iTO MelK,lI.Y KOpJI,llaMIlHOM Il HA.lJ. CY-
iuecrayer KOHKypeHIIIl51 aa onpenerrenuue rpynnsr HA.lJ.-a3bI. Kopnxaann TaKlKe noaaans-
er aKTHBHOCTb HA.lJ. -3aBIlCIlMblX neranporeaas, peaxo yr aeraer nor.nomeaae xacnopona B
,lI.bIXaTeJIbHOii uena, O,ll.HaKO He BJIII5IeT ua conpaaceaaoe C )l.bIXaHHeM <jJOC<jJOpHJIHpOBaHlle
(A. M.. 3y60BCK3H II coasropu. 1968).

CepJe'lHO-COCY,ll.IlCTble Cpe,'lCTBa

C. B. C1JpaJlUY30BOH (1974) nOKa3aHO, '1TO cepnesnue rJIHK031fJI,bI CTPO<jJaJJTIlH II KOH-
Ba.I.1J5ITOKCHH YBe.'1Il'lIlBaIOT KOJIli'leCTBO BOCCTaHOBJIeHHblX <jJOPM HIIKOTIlHaMH,lI.HbIX xoqiep-
MeHTOB; KOHBa.1JmITOKCHH YBeJIH'IHBaeT r axsce CyMMy OKHCJleHHblX H BOCCTaHOB.1JeHHbIX
¢OPM HA.lJ. H rrp05lB.iJ5IeT TeH)l.eHl\HIO K YBeJIH'leHIlIO cyxsrapaor-o KOJIII'IeCTBa HA.lJ. Il
HA.lJ.C1J, '1TO CBH,'leTeJIbCTByeT 06 aKTIlBHOM rpyaxunoanposaaa» JI,bIXaTeJIbHOfl uena, KOH-
BaJIJI5ITOKCIIH B YCJIOBIl5lX cepnennoa He,ll.OCTaTO'lHOCTH (H. A. I'opxaxoaa H coanr., 1974)
rrpHBoAHT K He3Ha'lHTeJIbHOll HOpMaJIH3aIIHil CO,ll.eplKaHH5I HHKOTHHaMH,lI.HbIX xcqiepaearos
(BoccTaHOBJIeHHbIX <jJ0PM - na 15%) Il OTHOllleHH5I oxncnenaax Il BOCCTaHOBJIeHHbIX <jJOpM.

TIPII 113Y'IeHHII MexaHH3Ma cocyaopacuiapsnomero .ll.eiiCTBHH nanaaepaaa M. C1J. BH-
.1b1X (1966), ooaapyaceao, 'lTO npenapar OKa3bIBaeT nouaanmoutee BJ1HHHile aa 6eJIKH, rpep-
MeHTaTIIBHaH aKTIIBHOCTb II crpyxrypa KOTOPblX 3aBllCHT OT COe;I.HHeHl!ll C HA.lJ. Il ATC1J.
Cocynopacurapmouiaa 9<jJ<jJeKT nanasepana H npyrux npenap aros H30XIIHOJIIIHOBOro pHJI,a
Toth II coasropu (1966) 06b5lCHlIIOT crrococaocrsro 9TIIX coeAIIHeHllll TOPM03HTb peaxuaio
nepenoca 3.lJeKTpOHoB MelKAY HA.lJ. II l\HTOXPOMOM B. TIOJI, B.'11l5lHlleM rranasepaaa B MIIO-
xapne yueasuraerca conepxcanae BOCCTaHOBJIeHHbIX HYK.1JeOTH.ll.OB (JI. 11. Ka3aK, 1974).
Cooraourcnne OKHC,leHHbIX H BOCCTaHOBJIeHHblX <jJ0PM YBe.1JH'IIIBaeTC5I sa C'IeT CHHlKeHH5I
ypOBH5I 1l0c.'1eJI,HIIX. CYMMapHoe KOJIll'leCTBO IlHPII,lI.HHOBbIX HYK.1eOTHJI,OIl CYll(eCTBeHHO He
H3MeH51eTCH. B MIIOKap,lI.e lKHBOTHbIX, KOTOPbIM BBOAtlJlI1 nuryirrpua na <pOHe nananepaua,
KOJIH'leCTBO OKHCJIeHHbIX H BOCCTaHOB.'1eHHbIX <jJ0PM HHKOTHHaMH.!l.HbIX HYKJIeOTH.!l.OB He OT-
.1H'laeTC5I OT raxosoro Y HHTaKTHbIX lKHBOTHbIX.

Bm1HHHe sopouapopacunrpsnoumx CpeJI,CTB na TpaHcMypa.'!bHbIll rpanaear OTHOllleHH5I
HA.lJ./HA.lJ.· H2 B MHOKapJI,e H3Y'laJIH lvlinamidate II coaaropu (1973). Conepxcasne napa-
i1HHHYK.1JeOnl.!l.OB aesaaxarensao 113MeHHJlOCb npa BBe.lJ.eHHII HIITpOrJlHIlepHHa, JI,HrrllpllJI,aMO-
.na H nanasepaua. Harper nauepau Bbl60pO'lHO YBe.1H'lHBa,'1 ornoureane HA.lJ./HA.lJ.· H2 BO
BHYTpeHHeM CJIoe MlloKap)l.a, CHHMaH rpaacaypansnua rpannenr, B03MQ)!{HO, sa C'IeT YBeJlIl-
lIeHIHI xopoaapsoro xposoroxa BO BHYTpeHHeM cnoe.

Teo<jJHJlJlIlH yvensuraer conepxcaane OKHC,leHHLlX <jJOPM IlHPH,lJ,IlHOBbIX HYK.1eOTIlJI,OB,
IIp05lBJJHeT TeH.ll.eHIIHIO K CHH)KeHIlIO ypOBH5I BOCCTaHOB.ijeHHbIX <jJOpM. TIoc.1Je BBe,lJ,eHIlH KO-
<jJeHHa Ha6JIIO,lJ,aeTCH TeHJI,eHIjH5I K CHII)KeHlIIO COJI,eplKaHHH HA.lJ.+HA.lJ.C1J Il CYMMbI napa-
,UlIHOBbIX HYKJIeOTH,lJ,OB. Te06pOMHH He OKa3bIBaeT cyruecrsenaoro B.1J1l5lHlIHaa 3TH noxasa-
TeJlH (c. B. C1JpaHUY30Ba, 1975).

TIo JI,aHHbIM Mackerer H coaaropos (1973), M.ackerer H Haettinger (1974), JIHIIOJlHrrH-
.:reMIl'leCKHI1 nperrapar KJlo<jJH6paT yrner aer HA.lJ.· H-3aBHcHMoe OKHC.'1eHlIe B TO'lKe B3aH-
MOJI,eHCTBIlH HA.lJ.· H2 C HA.lJ.· H-JI,erIlApOreHa30H.

Ilposeneuuue HaMil IlCCJleJI,OBaHH5I noxasann, '1TO pesepnna nonauraer conepscaaae
OKIlCJleHHbIX <jJOpM H CYMMbl HHKOTHHaMHJI,HbIX Ko<jJepMeHTOB nepea 2 H 4 'I IIOCJle BBe,lJ,eHHH.
TaKaH lKe aanpaaneaaocrs B H3MeHeHHH OKlICJleHHbIX <jJOpM HHKOTHHaMlI.ll.HbIX xorpepxenron
Ha6moJI,aeTCH npn BBe,ll.eHIlH OKTa,lJ,lIHa. A.!l.peH06JIOKaTOpbI ananpn.tan H ¢eHTOJlaMHH BbI3bI-
BaIOT YBeJIH'leHlIe KOJlIl'leCTBa OKHCJleHHblX Il BOCCTaHOBJleHHblX <jJOpM. CYMMa HHKOTIlHa-
MII.ll.HbIX HYKJleOTlI.ll.OB H OTHOllleHHe OKIlCJleHHblX H BOCCTaHOBJleHHbIX <jJOPM yseaasaaaerca
B OCHOBHOM aa C'IeT npexaymecraeuaoro noasnueaas OKHC.'1eHHbIX ¢OpM.

CHMllaTOMHMeTH'IeCKHe aMHHbI H cepoToHHH

B036YlKAeHIle lKe B-aJI,peHOpeuerrTopoB 1l3aApHHOM corrpOBOlKJI,aeTCH TeHJI,eHl\HeH K
CHlIlKeHHlO oouiero KO,1111JeCTBa HHKOTllllaMHJI,HbIX xotpepnearoa B OCHOBHOM sa C'IeT OKHC-
,1eHHbIX <jJOPM H COOTHOllleHIlH OKHCJleHHblX <jJOpM H BOCCTaHOB.1eHHblX. B TO lKe BpeM5I aJI,-
peHaJIHH, B036Y)KJ],aIOll(Hll KaK ce-, TaK H B-aJI,peHOpel\eIITOpbI, B MaJlOll JI,03e (25 MKr/Kr)
YBeJlH'IHBaeT conepacanae KaK OKHCJleHHbIX, TaK II BOCCTaHOB.'.leHHbIX HIlKOTHHaMH.ll.HbIX KO-
<jJepMeHToB. TIPIl 3TOM coornoureaae OKIICJIeHHbIX H BOCCTaHOBJ1eHHbiX <jJOPM npoaanser
TeHJI,eHl\IlIO K CHlflKeHIlIO B OCHOBHOM aa cser npeavyniecraenaoro YBeJIII'leHHH BOCCTaHOB-
JIeHHblX <jJOpM. 3Ha'lllTeJIbHOe YBeJlIl1JeHlIe nosu anpenanana (JI,O 1000 MKr/Kr) COIlPOBOlK-
naeTC5I BblpalKeHHblM YMeHbllleHlleM COJI,eplKaHlI5I OKHCJleHHblX ¢OPM Il CYMMbI nupnnnaoasrx
HYKJleOTH.ll.OB. Cooraoureane HA.lJ. + HAil C1J/HA.lJ. . H2+ HA.lJ. C1J.H2 rrpOHBJlHeT TeH,lJ,eHl\HIO
K CHHlKeHHIO. Hopanpcnanan CYll(eCTBeHHO He BJlHlleT na yposens rrHpll,lJ,HHOBbIX HYKJIeOTH-
JI,OB, B MaJlOll JI,03e nposansa nmus TeH,lJ,eHUllIO K YBeJlH1JeHlIIO, a B 60JIblllei1 K YMeHb-
llIeHlIIO COJI,eplKaHHH OKHCJleHHbIX <jJOPM HIIKOTHHaMIl,ll.HbIX Ko<jJepMeHTOB (c. B. <ppaHUY-
30Ba, 1975).

PHA aBTopOB (A. M. 3y60BcKa5l, 1968; H. TI. MarapalllBHJlH, 1970; A. H. Bacaeaa,
1973; M . .lJ.. Kypcxna H H. C. Baxurees, 1974; Alivasatos H coasropu. 1974) H3Y'laJlll
BJlHHHHe cepOTOHIlHa aa conepxcaaae HA.lJ.. TIOCKOJIbKY nsranaaaoe cepoToHHHOM YBeJlH'Ie-
HHe CO.!l.eplKaHH5I HA.lJ. He 51BJl5IeTCH peaym.rarox nepepacnpeneneaas ero OKIICJleHHOH HJlH
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BOCCTaHOBJIeHHOH¢OPM (A. H. Bacaesa, 1973), OCTaeTCHnpeAnOJIOlKHTb, 'ITO OHO 06YCJIOB-
JIeHO nOBblIIleHHeM CHHTe3a HJIH TOpMO)!{eHHeMpacnana HAJt OAHOH H3 B03MO)!{HbIX npa-
'lHH YMeHbllleHHi! pacrrana HALL iVW)!{eT 6hlTh 06pa30BaHIIe KOMlmeKCOB C nepenocox aa-
paua Me)!{AY HALL II cepOTOHHHOM (A. M. 3y6oBCKai!, 1968). ITo MHeHHlO Alivasatos H
coaaropoa (1974), o6pa30BaHHe nO.ll.06HOrO KOMnJleKCa conpoaoxcnaercn nepeXOAOM HALL
B cTa6HJIbHYlO ¢OPMY, Ha KOTOpylO He AeiicTBYlOT paapyuiaroumc ero ¢epMeHTbI. BTOpOH
1I3 npennonaraeasrx npH'llIH YBeJIlI'leHHli KOJIH'leCTBa HALL nOA B"~HHHHeMceporoaaaa MO-
)!{eT 6bITh ero AeHCTBHeaa CHHTe3HALL. H3BecTHo, 'ITO KaK ceporoaaa, TaK H HALL i!BJIi!-
lOTCH np0.ll.YKTaMH ABYX pa3JIII'IHbIX nyrea MeTaOOJIH3Ma rparrrorpaaa, TIo MHeHHlO
M. LL. Kypcxor o II H. C. Baxureesa (1974), 9K30reHHoe BBeAeHHe cepcronana MO)!{eT aKTII-
aapoaars nYTH CIIHTe3a HALL H3 rpanrorpana. He HCKJIlO'IeHO,'ITO ceporouan MO)!{eT OKa-
3hlBaTb H aenocpencraenaoe BJIlUlHlle aa <pepMeHTbl, y'laCTBYlO~He B CIIHTe3e H pacnazte
HALL· .

H. H. ITH.ll.eBII'l H coanropsr (1974), IICCJIe.ll.YliBJIIIHHlIe arOHIICTa cepcroaaaa separ-
pana npa BBe.ll.eHHHB rrOJIOCTbJIeBOrO )!{eJIYAO'lKa cepnua aa ypoaeas HIIKOTIIHaMH.ll.HhIXKO-
¢epMeHToB, rrOKa3aJIH YBeJIH'leHHe conepacauaa HALL B MIIOKap.ll.e aa C'IeT YMeHhllleHHi! KO-
JIH'leCTBa HALL· H2. CYMMa OKHCJIeHHOHH BOCCTaHOB.~eHHoH¢OPM Ko¢epMeHTa He OTJIll'Ia-
eTCi! OT KOHTPOJIbHOH.

C p e n C T B a, B JI H li lO~ H e H a ueHTpaJIbHYlO HepBHYlO CHCTeMY

TpaHKBHJlH3aTOpbI 3J1eHHYMH peJIaHHYM He3Ha'lHTeJIhHOYBeJlH'lHBaJIH conepacanae HH-
KOTHHaMHAHhIXKo¢epMeHTOB. <t>eHa;dHHBbI3hIBaJl ero YMeHbllleHHe B CTBOJWBOH'laCTH M03-
ra (B. H. Kpecroa H ccaeropu, 1972).

H. TI. MarapalllBHJlH (1970) YCTaHOBHJI YMeHbllleHHe conepxcaana xorpepuexroa B
KpOBH npa BBeAeHHH MaJIhIX AD3 aMHHa3HHa H noasnneuae yposns HYKJIeOTH.ll.OBnOCJIe
60JlbIIlHX nos aMHHa3HHa H noasuueaae yposaa HYKJleOTH.ll.OBrrocne 60JIblllHX ncs 9TOro
HeHpOJJerrTHKa.LLH9THJJaMH.ll.JJH3eprHHoBoii KHCJJOThlnonsnnan COAep)!{aHHe HALL B KpOBH;
raxas )!{e HailpaBJJeHHOCTbB H3MeHeHHH HALL orxexanacs npa BBeAeHHH aaanor a 'Y-a~1H-
HOMaCJIliHOii KHCJJOThI¢eHHoYTa.

AHTHKoHBYJJhcaHTnanepaaaaoraoypeac, lIO AaHHhIM Chaturvedi H Parmar (1973), H3-
OHpaTeJJbHOHHrH6HpyeT OKHCJIeHHeHALL· H2, a TaK)!{e HALL -3aBHCHMoe OKHCJJeHHeCy6CT-
paTOB (rrHPYBaTa, UHTpaTa, cc-xeror.morapara HAP.).

C p e n CT B a, B JI H li lO ~ H e H a rr p 0 U e CChIT K a H e B 0 roo 6 M e H a, -
H M M Y HOC Y rr P e CCa H T hI, a H T H K 0 a r Y JJH H T bI

AT<t> npa 9KcrrepHMeHTaJJbHOMpeBMaTH'IeCKOM npouecce (B. H. Acrpaycxac H co-
anropu, 1972) HopMaJJH3yeT conepscaaae OKHCJleHHbIX ¢OPM HHKOTHHaMH)l,HhIXHYKJleO-
TH./lOB, pesxo CHH)!{aeT KOJIH'leCTBOHALL· H2 B A03e 3 Mr. B ,!103e )!{e 20 Mr AT<t> cyme-
CTBeHHO rronsnuaer BeJlH'lHHY oraoureans HALL/HALL· H2 H HALL <t>/HALL <t>•H2.

faJJaCKOp6HH noasnnaer HHTeHCHBHOCThOKHCJJHTe.rIbHhIXnpoueccos B neneaa, HOp-
MaJJH3Yi! COOTHOllleHHe OKHCJJeHHOHH BOCCTaHOBJIeHHOii¢OPM Ko¢epMeHTOB aa cxer
npeaaymecraeaaoro YBeJJH'leHHli OKHCJJeHHhIX ¢OPM (H. A. CHJJb'IeHKO H A. K. CeJJe3-
aena, 1972).

Gallagher (1960) oOHapYlKHJJ, 'lTO B MexaHH3Me AeHcTBHli KOPTHKocTepoHAHhIX rop-
MOHOB BalKHbIM 3BeHOM sanaercn aapynreaae nponanaeaocra MHTOxOHAPHaJJhHOiiMeM-
6paHhI H norepa HHKOTllHaMH./lHhIX xorpepaearoa MHTOXOHApHllMH. Ilocnenuee CJJY)!{HT
rrpll'IHHOH napyurenaa OKHCJIeHHllcyccrparoa B IIHKJle Kpeoca H CHH)!{eHHi! nor.noureaas
KHCJIOpO.ll.aTKaHi!MH. TIo3AHee CTaJIO H3BeCTHO, 'ITO K CTepOH.ll.HhIMropaoaax ococenao
'lYBCTBHTeJIbHO3BeHO B uena ./lhIXaTeJJhHhIX ¢epMeHToB, CBi!3aHHOe C HALL· Hvuaroxpoa
C-OKCH./lOpeAYKTa30H (Jensen H Neuhard, 1967). P. LL. Ceii¢YJJJJa H coaaropsr (1974)
OTMe'IaIOT, 'ITO crepoannue ropMoHhI 9THHHJJ-9CTpaAHOJIH recrocrepon-nponnouar HHrH-
6HPYIOT .ll.hIXaHHe MHTOXOHAPHIIH pa306~a1OT OKHCJJHTeJlhHOe¢OC¢OpHJlHpOBaHHe. HaH60-
.~ee aKTHBHhIMH liBJJlllOTCll scrporenu, HHrlfOHpOBaHHe .ll.bIXaHHli 9THHHJJ-9CTpa.ll.HOJJOMas-
TOphI 06bllCHlllOT ero rH.ll.pO¢06HhIM AeHCTBHeM aa ¢epMeHTbI AhIXaTeJIbHOH nena (na-
npnxep, HALL· H2-.ll.erHAPOreHa3Y). Bucoxas crenens BOCCTaHOB.rreHHOCTHHALL· H2 npa
9TOM H OTCYTCTBHeHHrH6HpOBaHHll rpaacnopra 9JJeKTpOHOB B .ll.bIXaTeJJbHOHuerm npa
OKHCJJeHHHCYKUHHaTa rr03BOJllllOT npezmonarars, 'lTO Y'laCTOK HHrHOHpOBaHHll HaXO)l,HTCi!
BO ¢JJaBOnpOTeHAHoH 30He rrepenoca. 3TO cornacyerca C JlHTepaTypHbIMH .ll.aHHhIMH
(Boveris H Stopparri, 1969).

MaJJall nosa 9CTpOHa (5 eA/Kr) Bhl3hIBaJIa YMeHhllleHHe concpxcanaa HALL, 60JJhlllai!
(20 eA/Kr) - pesxoe CHHlKeHHe ero ypoaas. Cxonnoe AeikTBHe na COAeplKaHHe HALL B
KpOBH )!{HBOTHbIX OKa3blBaJlH MaJIhle H OOJlhlllHe A03bl recrocrepoaa (2 H 10 Mr/Kr). Flocne
seenemra AI(Tf (I e.n:/Kr) conepxcaaae HALL YMeHblllaeTcli (H. Il. MarapaIIlBHJJH, 1970).
fJJIOK03a H HHCYJlHHaa rrpOTfl}KeHHH 3 AHeH npa HllleMHH cepnua He H3MeHlilOT yposua
HHKOTHHaMH.n:HhIXKo¢epMeHTOB, a npn 10-AHeBHoM BBe.n:eHHH OKa3hlBalOT yraeratomee
BJJHi!HHe. MexaHH3M yraeratoiuero BJJH5IHHll9TllX npenaparos. B03MO)KHO, CBH3aH C TeM,
'lTO rJJIOK03a 3Ha'lHTeJJbHO aKTHBHpyeT B cepnue aHa9pooHYIO ¢a3Y oOMeHa, npusonst K
TOpMO)!{eHHIO a9p06HblX OKHCJJHTeJlbHhIXnpOL(eCCOB H CHHlKeHHlO AhIxaHH5I MHOKap.ll.a
(P. A. <t>POJIbKHC,1971).
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TIPH .IWHTe.'IbHOM CI<apMJlHBaHHH )KHBOTHbIM npeniuecraeaaaxa nHpHMHJl.I1Ha OPOTOBOII
KHCJlOTbI 06HapY)KeHO YMeHbll1eHHe CO,lJ,ep)KaHH5I HHKOTHHaMH,lJ,HbIX KOcjJepMeHTOB B nenean
(Von Euler H coaaropsr, 1969; Windmuller, 1963). Marchetti H coaaropsr (1964) noxa-

3aJlH, 'lTO O)KHpeHHe nesean H YCHJleHHblii CHHTe3 HeiiTpa,'!bHbIX )KHPOB nporexaer C
ilCnOJlb30BaHHeM HAA <lJ H HAA <lJ•H2•

5I. IOceHe (1972) nOKa3aHO, lJTO npnsrenexne npn 3KCneprIMeHTanbHoM peaxrarase-
CKOM npouecce HMMyHocynpeccaHToB norpeaana H rncrpeaa OKa3bIBaJlO aopxa.tnayiouiee
B03,lJ,eifcTBHe ua conepscaaue HHKOTHHaMH.ll,HbIX HYK,leOTH,lJ,OB B cepnexaoa MbIWHe, TOr,lJ,a
KaK HMypaH 6bI,~ Hes<jJ<jJeKTHBeH.

H. r. Bornaaoaux H coaaropava (1972) Bb15!CH5!,10Cb B;1HHHHe npeuaparos KYMa-
PHHOBOfO psna aa conepzcaaae HAA B roworeaarax nesesn Il CKeJleTHOii MycKY,laTypbl.
O,lJ,HOKpaTHoe BBe,lJ,eHHe cHHKyMapii B rpoexrparnojr CYTO'lHOH ;:I.03e (9 MKr/Kr) He npI1BeJlO
K ;:I.OCTOBepHOMY 1l3MeHeHHIO CO,lJ,ep)KaHH5! KaK HAA, TaK H HAA· H2 B H3Y'laeMbIX
opraaax.

AHTH6HOTHK CKonacjJYHrHH HHrH6HPyeT nOTOK s,1eKTpOHOB B30He <jJ,laBonpOTeI1HOB,
lJTO CBll3aHO C OKHc,~eHHeM CYKHHHaTa H HAA· H2 (Reusser, 1972). nHTHH B scjJ<jJeKTHB-
HOH nose, no MHeHHIO Birch H coasropoa (1974), ynreraroure .ll.eHcTByeT aa
HAA·Hz.

5l.;:I.bI

113Y'leHHe ;:I.ei'IcTBHH MHorHX H,ilDB (sersrpexxnopacrun yr.iepon, .ll.HXnOpSTaH, re-
J1110TPHH, TIlOcjJoc<jJaMH.ll" .nAT, CeBHI1 H np.) n03BO,1H.~0 YCTaHOBI1Tb I1X Bmi51HHe aa ypo-
seas HHKOTHHaMH.!lHbIX Ko<jJepMeHToB (M. T. Koxapoaueaa, 1958; E. A. BH,ileHKO, 1968;
11. 11. OaB,10Ba, 1970; M. B. HaUIOK H 11. C. lJ:eKMaH, 1975; C. M. A.1exHHa, 1975;
Gallagher H Rees, 1960; Dianzani H lvlarianari, 1961; Christie H Le Page, 1962; M.archet-
ti H coaaropu, 1964; Cartier H Leroux, 1966).

YMeHbll1eHHe COIl.ep)KaHH5! HALL H nonsnueaae ypOBH5I HALL· H2 B nesean, cepnue
H nOlJKaX Bbl5!BJIeHO Fazekas II Rengei (1968) Y )KHBOTHbIX, nO,1Y'laBll1HX a.nxoro,u, B
MaJloii nose. B 60Jlbll10H nose npenapar Bbl3bIBaeT 3Ha'lHTe,1bHOe CHH)KeHHe YPOBH5! 06eHx
<jJOPM HYKJleOTII.ll.OB B TKaH5IX.

TaKHM 06pa30M, paannauue 3a6oneBaHH5I, HHTOKCHKaUIIll II Jl.PYI'He naTOJlOrH'leCKHe
COCTOllHllll, a TaK)Ke aexoropsre JIeKapCTBeHHble aeniecrna BbI3bIBalOT 3Ha'lHTe,1bHble napy-
urenas CHCTeMbi HAA, 'lTO He MO)KeT He OTpa3HTbCll ua rex MHOrOlJHC,1eHHblx rrpoueccax B
opranaaae, B perynauaa KOTOPbIX YllaCTBYIOT KocjJepMeHTbl.

OC06bIII nurepec npe.ll.CTaBJI5IeT TOT rpaxr. 'lTO ~1HOfl1e nexapcrseaaue aeiuecraa . II
ll,ubi OKa3blBalOT ,ileHCTBlle na 06MeH HllKOTHHaMll;(HbIX Ko<jJepMeHTOB. BMeCTe C TeM llH-
THMHble MexaHH3Mbl B03AeHCTBllll npenaparos aa MeTa60.1H3M n,aHHbIX KOMnOHeHTOB ,ilbI-
XaTeJlbHOH ueIIH BO MHorOM HeH3BeCTHbl. Pacumrpposxa HX nO:'lW)KeT He TO,TbKO pacuraparr,
Hall111 aaaans B 06J1aCTH cjJapMaKO.ll.HHaMHKH JleKapCTBeHHblX neutecrn, HO H paapariorars
60,~ee paunonaxsasre npnnunnsr cjJapMaKOTepanllll naTOJlOrH'leCKHX COCT05lHHH.
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H. It r a JJ;a c K II H a, H. lL. r a )1,a c K II H a. B. A. c!> II ,TJ 0 B. Onpeiienenue npOMbUU-

nennux ueopeanuuecsux 510088 opeanusue. JI., «MeJJ:llQllHa», 1975.

Kanra aanncana KO,1]JleKTIlBOMasropoa, llMelOlIl,IlX 60JlbIIIOi! onsrr pa60TbI B 06JlaCTH
TOKCHKO-rHrlleHIl'leCKOrO 1l3Y'leHIlH aeopranasecxnx HJJ;OB. Kunra COCTOIlT 113 2 '!acTeii II
26 rnaa, xoropue JJ;onOJlHeHbI 6 npIlJlO)KeHHHMIl H JJ;OCTaTO'!HOnOJJ;p06HbIM 61l6JIIlOrpa¢Il'le-
CKIlM YKa3aTeJleM.

B 06lIl,eii '!aCTIl xoaorpaoa» 0606lIl,eHbI cospexenasie npencraanenaa 0 saxouoxep-
HOCTHXnocrynnenas, TpaHcnopTa, npenpauieans, pacnpeneneaas 11 BbIBeJJ;eHlllI H3 opraaasxa
neopraaasectorx HJJ;OB, 3,Uecb JJ;aH TaK)Ke 0630p ,1JHTepaTypbI, nOCBHlIl,eHHbIH ¢H3IlKO-XHMH-
'leCKlIM MeTO)1,aM aHaJl1I3a, xoropue B nOCJIeJJ;HlIe rOJJ;bI npxooperaior see 60Jlee IIIHpoKoe
pacnpocrpaneaae KaK B uaysnsrx HCCJleJJ;OBaHH5l!X,TaK H B nOBceJJ:HeBHoH rHrHeHH'leCKoi!
ouenxe cpenst H COCTOHHlIH3,U0POBblI JlIOJJ;eH.

Bo BTOPOH qaCTH KHHTH orracansi H3BeCTHble H npeHMYlIl,eCTBeHHo XHMH'leCKlle MeTO,Ubl
anamraa BelIl,eCTB B 6HOJlOrH'leCKHX cpenax, '!TO BnOJIHe nOHlITHO, TaK KaK )1,0 nOCJIe)1,HerO
BpeMeHH KOJlOpHMeTpH'leCKlIe MeTO)1,bl aHaJIH3a OCTalOTCH)1,OMlIHlIPYIOlIl,lIMlIHe TOJlbKO B ca-
aarapxoji 1X1IMlIH,HO n B 3Ha'!HTeJIbHOH Mepe B TOKClIKOJlOnm H ¢apMaKOJlOrHH. B Ka)K)1,OH
rnase OnI-ICaHHIO MeTOJJ;OBaHaJIH3a npe)1,IlleCTBYIOT KpaTKHe CBe)1,eHHH 0 npHMeHeHHH. TOK-
CHtIHOCTH,nyTHX nocrynnenus, xapaxrepe pacnpenenenas 11 cnoco6ax BbIBeJJ;eHHH 113 opra-
HIl3Ma XIlMH'!eCKHX BelIl,eCTB. Oc06eHHO BHIlMaTeJlbHO asropu OTHeCJlIlCb K sonpocy 0 JJ;lla-
rHOCTH'IeCKOM 3Ha'leHIlIl onpeneneaua xascaoro aemecrsa B 61l0cy6cTpaTax, )KaJlb, 'lTO .9TOT
osem, Ba)KHbli! npaKTIl'!eCKIlH sonpoc He namen reoperaxecxoro paCCMOTpeHlIH B 06lIl,eH
tIaCTH MOHOrpa¢llll.

KHllra narmcaaa B )1,OcTynHoH )1,JlH urapoxoro xpyra '!HTaTeJIei! ¢opMe. HeCMOTpH aa
TO tITO no CYlIl,eCTBYOHa HBJlHeTCH cnpaBO'!HHKOM, HO '!IlTaeTCH C HHTepeCOM, TaK KaK aB-
TOPbl He TOJlbKO npHBO)1,51TKOHKpeTHble ¢aKTbI, HO H onpeJJ;eJlHIOT csoe ornoureaae K HHM.

O)1,HaKO no.neana s H narepecsas KHHra. K coscaneamo, He nnnrena nexoropsnx HeTOtI-
aocrea H ynylIl,eHHH. TIOHHTHO, HeJlb3H Tpe60BaTb OT aBTopOB, qT06bI ace rJlaBbl 6blJlH
O)1,IlHaKOBbIMlIno 06beMY H rJly6HHe 1I3JIO)KeHIlH MaTepllaJla. H see )Ke Mbl C'!IlTaeM aene-
JleC006pa3HblM paccaorpenne MbIlllbHKOBHCToro BOJJ;OpO)1,aOT)1,eJIbHO or MbIlllbHKa, CYPbMH-
HHCToro BO)1,OpOJJ;a- OT CYPbMbI. ¢TopllCToro BOJJ;OPO.n:a- OT ¢Topa. BCTpeqaIOTCS! B KHHre
JJ;OCaJJ;HbleOnetIaTKH (c. 49, 234, 235).

OTMe'!eHHble -racrasre 3aMe'laHHH He CHIl)KaIOT HaytIHOH H lIpHKJla)1,HOHueHHOCTH KHHrH.

TIpO¢. C. n, 3 a y r 0 JI b H H K 0 B

122


