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BBe.LJ.eHHe 

... "Pa3WOKa :J1CU31tu ue Moxem 6blmb nofly'leHa 
mOJlbKO nymeM U3)1"eltUfl :JICU8020 op~GHU3MG. 

)J;iJl ee pa3pewe11uJ1 11000 06pamumbcJ1 
K nep80UCmO'IHUKY - 3eMHOU Kope ". 

B.Ji.BepuaocKuii. 

0TKpbITHe MHKp03JleMeHTOB - 0.llHO 113 3Ha'IHTeJibHblX 

.D,OCTH.:>KeHHH 6110JIOIBH. 

Yllett11e 0 MHKp03JleMeHTaX 6epeT CBOe tta'laJIO c 1928r. " 

CBSI3atto c HMeHeM Hart et. al., Kor.ua HMH 6bIJia BblSIBJJetta 6HOJIO

rH'leCKaSI poJib Me.n,11 KaK MHKp03JieMettrn. BcJie.ll Ja TeM Harington 

yCTaHOBHJl np11'1HHY 3H.UeM11lJeCKOfO 306a y lJeJIOBeKa KaK CJie.UCT-

1me tte.uocTaTO'IHOro KOJIHlJeCTBa lfo.ua B cpe.ue 0611TaHHSI. 

CHcreMamqecKHe 11ccJie.uosattHst no H3yqemuo poJIH MHK

po3JieMeHTOB B CCCP 6epYT cBoe ttalJaJIO c 30-x ro.uoa 20-oro 

cTOJieTHSI. 11ccJie.UoBaHHSIMH B.H.Beptta.D,cKoro " ero nocJie.uosa

Tem1MH, A.n. BHttorpa.n,OBbIM, 51.B . nettse, B.B.KoBaJibCKHM H 

.up ., 6blJia YCTaHOBJietta He06XO.UHMOCTb XHMHlJeCKHX 3JieMeHTOB 

(MHKp03JieMeHTOB) Ll,JISI )t(l13tte.ue.11TeJibHOCTH paCTl1TeJibHOro, )1(11-

BOTHOro opraHH3Ma " 'leJIOBeKa. 3To IlOJIO)t(eHHe TIO.UTBep)t(.llaeTCSI 

B Heo6xO.UHMOCTl1 11 )":laCTHl1 Ml1Kp03JieMeHTOB B Ba.:>KHeHWHX npo

ueccax o6Metta nemecTB, B TOM 'IHCJte s CHHTe3e .LI.HK, B 06pa30-

nattH11 ropMOHOB, ¢epMeHTOB, BHTaMHHOB, B npoueccax reMOTI03-

3a, peaKT11BHOCTH 11 pe3HCTeHTHOCTH opraHH3Ma, pOCTe, pa3Bl1THl1 

'leJIOBeKa, )t(HBOTHbIX H pacTeHl1H, ecTeCTBeHHOt:i yCTOHlJHBOCTH HX 

K tte6JiaronpHSITHblM yCJIOBHSIM BHeUJHeH cpe,Ubl. 

A. n. Bl1HOrpaJJ,OB BnepBbie CBOHMl1 MHOfO'IHCJieHHbIMH 11C

CJie.D,OBaHHSIMH ycTaHOBl1JI, 'ITO XHMH'leCKOe COCTOSIHl1e 6Hocct>epb1 

BceueJIO ttaXO.UHTCSI no.u BJIHSIHHeM )t(Jf3HH 11 onpe.ueJisteTC.11 )t(HBbI

MH opraHH3MaMH, KOTOpble CBOHMl1 rrpeapaweHHSIMl1 C03JJ,aJOT 

6ecKoHe'lttoe pa3ttoo6pa311e ttarnero MHpa. 

KnaCCHKl1 ¢H3HOJIOfHH 11.M.CelJeHOB " 11.n.IlaBJIOB c•rn

TaJIH, lfTO OCHOBHblM JaKOHOM pa3BHTl1SI opraHHlJeCKOH npHpOJ],bl 

RBJISieTcsi emrncrno opraHMJMa 11 cpe.UbI. H.n.naBJioB no.ut.JepK11-

na.n, 'ITO CBH3b )t(l1BOTHOro opraHHJMa c OKp)')KaJOmeti cpe.uoif ocy

li.(CCTBJHl:eTCSI qepe3 XHMWieCKHe semecTBa, TIOCTOSIHHO noCTyrraJO-
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UJ,He B oprattH3M c IIHUJ,eH. 3TO HaXO)lHT IIO)lTBep)l()l,CHHe B TOM, 

'ITO Me)K,ll,y opraHH3MOM H cpe..nott oforTaHHH BCero :itrnnoro H,UCT 

HenpepbIBHhIH o6MeH XHMH'leCKHMH 3JieMeHTaMH. flpH 3TOM )l(H

Bble opr~HH3Mbl He TOJlbKO H36HpaTeJibHO HaKarumeaJOT Heo6xo

JlHMhIC eH XHMH'leCKHe 3JieMCHTbl, HO H 6JJaro.uapH KOHUeHTpaUHH 

H pacceHBaHHJO 3JICMeHTOB HrpaIOT cyw.ecrneHHYIO pOJJb B peryJIH
ponaHHH COCTaBa 3eMHOH KOpbI. 

Ha '.:)TOH octtoBe B03HHKJIO H ct>opMHponaJiocb y'-!eHHe 0 6Ho

reoxHMHH, noJiy'IHBWee CBOe ,lll.fHaMWICCKOe pa3BHTHe B cPYH.ua

MCHTaJibHhIX HCCJie.uoeaH1rnx A.Il.BHHorpa.uosa. 11M ycrnttoBJTetto, 

'ITO co.uep)l(aHHe XHMH'ICCKHX 3JieMeHTOB B cpe..ne H B )l(HBblX opra

HH3Max B onpe,lleJICHHhlX reorpacl>H'ICCKHX rpamtuax cpaBHHTCJJb
HO TIOCTOHHHO. 

BMecTe c TeM 6brno ycTaHoBJieHo, 'ITO OTJlCJJhHhre MeCTHOCTH 

OTJIH'laIOTCH no COJlCp)l(aHHIO B cpe.ue Toro HJIH HHOro XHMH'ICCKO

ro 3Jie~eHTa H COOTBeTCTByJOrn;eH peaKUHCH )l(HBOro opraHH3Ma Ha 

)laHHhlH ypoeeHb XHMWieCKHX 3JieMeHTOB B cpe..ne. A.fl .BHHOrpa

JlOB Ha3BaJI 3TO "fomreoxHMH'ICCKHMH npOBHHUHHMH" .B CBOHX 

HCCJie,llOBaHHHX Ha y6e)lHTCJlbHbIX ct>aKTaX OH noKaJaJI, 'ITO Hapy

llICHHe 06hI'lHOro (3TaJIOHHOro )co.uep)l(aHHH OT.LlCJTbHbIX XHMH'leC

KHX 3JTeMeHTOB B cpe.L(e, a CJTC)lOBaTeJTbHO H B opraHHJMaX, npHBO

JlHT B TaKHX MeCTHOCTSIX K pa3JIH4HhIM H3MCHCHHHM paCTHTCJih

HOCTH, K 3a6oJieBaHHHM HaceJieHHH H )l(HBOTHbIX, Ha3BaHHbIM 

6HoreOXHMH4CCKHMH 3H,ZJ;CMHHMH, KOTOpbie B 0TJTH4He OT 3IlH)le

MHH H 3TIH300THH HHKOr)la He BblXO)lHT Ja npe)leJJbl CBOHX 

IlOCTOHHHblX rpaHHU. 

fJiy6oKHe HCCJICJlOBaHHH no XHMH'ICCKOH H3MCH4HBOCTH op

faHH3MOB, 6HOJJOrH4eCKOH poJTH MHKp03JJeMeHTOB, HX npHMeHe

HHIO D CCJibCKOM X03HHCTBe H MC.ll,HUHHC 6bIJTH 6JieCTHW.e ocy

W.CCTBJieHbl B.B.KoBaJibCKHM H ero lllKOJToii.B .B.KoeaJihCKHH HaJ

BaJI o6JiaCTb, H3y4atOW.yJO BJIHHHHe reoxHMH'ICCKOH cpeJlhl Ha )l(H

Bhle OpraHH3Mbl, reoxHMH"ICCKOH 3KOJIOfHeH H C'IHTaJI, 'ITO 3TO 

BMCCTe c 6HoreOXHMH4eCKHM paHOHHpOBaHHCM 6Hocct>epbl CJIY)l(HT 

HayqHbIM o6ocHOBaHHeM MH HJyqeHirn KpaeBOH naTOJIOfHH. 

3tta'lHTCJibHblH HHTepec npe.acTaBJIHIOT BbIHBJICHHhfe 

B.B.KoeaJibCKHM H ero COTPY.llHHKaMH H3MeHeHHSI o6MeHa Be

w.ecTB B )l(HBhlX opraHH3Max B pHJJ,e 6HoreoxHMH4CCKHX npOBHH

UHH, ct>opMHpyJOW.HXCH Ha.a PYJlHhIMH MecTopo)K,ll,eHHHMH. 

Ha TeppHTOpHH ApMeHHH onpe.11.en.s1eTCH 6oJThWOe MHoroo6-
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pa3HC reOXHMH'ICCKHX MCCTHOCTCH co CJIO)l(HblM oporpacl>tt'leCKH.M 

o6JTHKOM. ApMeHHH -3To "reoJiornqecKHH MyJeH:", r.u.e MO)l(HO 

1-JaHTH o6pa3UhI notJTH scex ropHhIX nopo.11., cnarat0rn;Hx Kopy Ha

weti nJTaHeTbl, Ha'IHHa.R OT JlPCBHeHWHX H KOH'laH caMblMH. MOJIO

)lblMH. 3.uech HaH.n;etthI Me..llb, MOJIH6JleH, xpoM, cepe6po, )l(eJie3o, 

CBHHeu, 30JIOTO, IIJiaTHHa, UHHK, MapraHeu, IlOJIHMCTaJIJIH'ICCKHe 

H .upyrne PY.Ubl, WHpOKO HCTIOJib3YCMble B HapOJlHOM H CCJlhCKOM 

xo3HHCTBe. HH)l(e 6y..neT npHee.ueHo 611onorn4ecKoe .ueiiCTBH.e He

KOTOpbIX H3 3THX MHKp03JTCMCHTOB. 

EoraTb1e MecTopo)K,ll,eHHH 3JTeMeHTOB 0KaJb1Bat0T MHHHH.e Ha 

no'IBY, BOJlhI , paCTHTCJihHOCTb, )l(HBOTHhIH MHp. Bee npHee..nettttoe 

no3BOJIHCT C'IH.TaTb, 'ITO reOXHMHtJecKaH M03aH'fHOCTb TeppH.TOpH11 

Pecny6JJ11KH ApeMHHH MO)l(CT cJiyxHTb yJJ,o6HoH: ecTecrneHHOH 

MOLl,CJlblO MH H3Y'ICHHH eonpocOB 6HOfCOXHMH'leCKOH 3KOJIOfHH. 

IlepBblC HCCJIC,llOBaHHH 6HoreoxHMH4CCKHX npOBH.HUH.H, 

o6oraUJ,eHHhix MOJIH6.uettoM H MCJlhIO e ApMeHHH, npoeen B.B.Ko

BaJihCKHH c COTPYJlHHKaMH B 1957 ro..ny. 

HeT COMHCHHH, 'ITO H3y4CHHe COCTOHHHH 6J.mreoxHMH4CC

KHX npOBHHUHH H reoXHMHtJeCKOH 3KOJIOfHH HMeeT 60JTblllOe Teo

penttJCCKOe H npHKJHlJI:HOC 3Ha'lCHHe B paCKpblTHH IlaToreHe3a 3H

JlCMH4eCKHX 3a6oJieBaHHH 'ieJToBeKa 11 )l(HBOTHblX, TI03BOJTITT JlH.cP

¢>epeH UHPOBaTb HX OT ..npyrnx Ja6oJTeBaHH.H, H3blCKaTb nym npo

qmJiaKTHKH H Jie4eHHH. 

B npe,1J,J1araeMOH BHHMaHHIO tJHTaTeJICH MOHOrpacl>HH HJJia

falOTCH MaTepmUihl no MHHHHIO MOJIH6JJ,eHa Ha cPYHKUHH. pa3JIH'l

HbIX opraHOB H CHCTCM, 0 pOJIH MOJIH6JJ,eHa KaK 0.UHOfO H3 He3a

MCHHMblX MHKp03JICMCHTOB B )l(H3HH )l(HBbIX opraHH3MOB, a TaK)l(e 

13JJHHHHe H36bITO'IHOrO nOCTynJTeHHH 3TOro MHKpo:ineMeHTa B )l(H-

130THblH opraHHJM. B pa6oTe HCnOJib3oBaHhI JIHTepaTYpttbie JJ,att

Hhie H MaTepHaJibl HalllHX MHOfOJTCTHHX H.CCJIC)lOBaHHH Ha )l(HBOT

I-lbIX, ofonaIOW.HX B 611.oreOXHMH'ICCKHX npOBH.HUHSIX, o6oraw.eH

HblX MOJTH6JJ,eHOM H MeJJ,hlO, H B MOLl,CJlbHblX OTibITax Ha )l(HBOT

HhIX, noJTytJaBlllHX pa3Hble KOJIH"ICCTBa 3THX MHKp03JleMCHTOB. 

Mbl npH3HaeM, tJTO B MOHOrpacl>HH MOryr 6bITb ynyw.emrn H. nor

peurnocrn, HeH.36e)l(Hb1e rrpH co~ pa6oT op.HrnHaJihHOro nma. 

Ey.rceM eecbMa npH3HaTeJibHhI Ja ece JaMe'lamrn H no)l(eJia

H11H, KOTOpblC npHMeM c 6JTaro..napHOCTblO. 

A6mopw. 
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rJIABA I 

DPHPO,n;.l}O - 3KOJIOfffqECKHE <l>AKTOPLI 
AHKABAHCKOH MOJIHB,Il;EHOBOH H KA)J)KAPAHCKOM 

ME,I(HO - MOJIHB,n;EHOBOA BHOfEOXHMHqECKHX 
DPOBHHIJ;HH 

Pecny6mKy ApMeHHH Ha3hIBaioT CTpattoi1: rop, COJIHUa 11 no
Tyxumx BYJIKaHoB. 

3.uech MO)l(HO YBH.U:eTb 'IYfb JIH He BCe JiaH)l.Wa¢Th1 - OT 

rrycTblHh .u:o Be'fHhIX cHeros. Oco6eHHOCTH rrp11po)lbJ , 6oraTcrno 

ecTecTBeHtthIX pecypcoa, CJIO)l(Hh1e ycJIOBHH HCTopw!ecKoro 

paJBHTHH- ace 3TO npH)laJIO ApMeHHH 4epTbI ttenonTopHMoro 
reorpacpHl.tecKoro csoeo6pa3HH. 

Ha TeppHTopHH pecrry6JIHKH HMe!OTCH 3KOJIOrH4eCKHe JOHhI 

c pa3Hoo6pa3HblMH np11pO,UHO-KJIHMan111eCKHMH, reOXHMH'ICCKH

MH YCJIOBHH:MH H Ka)l(.QaH H3 HHX HaKJia,nhIBaeT CBOH 0C06b!H OTIIe
l.{aToK Ha )l(HJHen:eHTeJibHOCTb opraHH3Ma. 

AHKaBaHcKasi: MOJIH6n:ettoaasi H Ka,wKapattcKasi Me.UHO-Mo

JI116.ueH0BaH 611oreoXHMH'ICCKHe rrpOBHHUHH (Brxn) pacnoJIOlKe

Hhl B BbICOKoropHbIX pai1ottax ApMeHHH. ).J,JIH AHKaBaHcKo}f - oc

HOBHbIM CTPYJ<TYPHblM 3JieMeHTOM HBJIHeTCH ceaepHoe KpbIJIO 

MHcxaHo-Ap3aKaHCKo}f aHTHKJIHHaJIHH, ropttbie nopo,UhI KOToporo 

06oramettb1 MOJIH6n:eHoM; .llJIH Ka,wKapaHcKoi1 - 3attre3ypcKaH 

MeTaJIJI~reHeTH'leCKaH reoxHMH'lecKaH npOBHHUHH, ropHble rropo
llbl 3TOH TeppHTOpHH o6orameHbl MOJTH6n:eHOM H Me)lblO .. 

AHKABAHCKAfl MOJU1E,l.J,EHOBAfl fil10fEOXHMM-
4E~~ .. UPOBHHU,11.H BXOJI.HT B PaJ.u:aHCKHti: an:MHHHCTpanrn

HhIH paHoH H JIC)l(HT B HaropHoii l.JaCTH ApapaTCKOH JJ.OJIHHbI Me)!(

.u:y ropaMH UaXKyHHU H JO)l(HbIMH cKJI0HaM11 CTaM6aKcKoro xpe6rn 

(aepumHa r. TelK, 3101 M) Ha BblCOTe 2000- 2800 M H.y .M. 

B. paHoHe npoTeKaeT peKa MapMapHK - B.U.OJih )l(J1Bon11ctto

ro, 6oraToro 11ecaMH o.uttoHMettHoro ymeJIMI. CTpHTOKaMH ee 51B

JIHIOTCH pe'IKH ~HWKasi, HaMaJOJI$1H, ,llaMH-Marapa, JlrnM-).J,3op, 

KOTOphie ~eCHOH MHOfOBO.lI.Hhl, HO MeJTeIOT K cepe.uHHe JleTa. 

Penhe$ paHoHa THIIHl.JHO ropHhBi, CHJibHO paCl.JJTeHeHHblH Herny-
60KHMH YlUeJib$1MH H osparaMH. 

KnHMaT THIIH'IHO ropHhIH, HO MHfKHH, c o6HJIHeM aTMOC

<f>epHhIX oca,n.KOB 680-800 MM B ro.u:y H CHJlbHbIMH BeTpaMH . Cpe.u:-

6 

1-1ero.uoaaH TeMneparypa 3HMOH -8-I 3°C, JieToM+ 10 -15°C. 3HMa 

MHrKaH npO,UOJDKHTCJibHaH: -5-6 Mecsi:uea, c r.rry6oKHM CHe)l(HblM 

noKpOBOM. JleTO npoxrra,n,Hoe, HenpOJI.OJDKHTeJibHOe.BecHa H oceHb 

OTJIH'lalOTCH 60JiblllOH H3MeH':IHBOCTb!O noro,llhl, 1-laCTbl l'p03bl H 

rpan:. Be3MOp03HbIH nepHo.u npo.uoJDKaeTcsi: 150- 180 D,Heii . 

AHKaBaHCKaf! MOJIH6)leHOBaJI npoa1rnu:m1 OTHOCHTCH K Jie

CHCTOH 30He, K Merpa,n30pCKOMY IlOl.JBeHHOMy paHOHY H 

rrpe.ucrnBJietta IlO'IBaMH - JICCHblMH, ropHO-JiyrOBblMH, ropHO-Jiy

fOBO-CTenHblMH, KOTOpblC CHJlbHO 3pO.UHPOBaHhl, H KOpH4HeBblMH 

BbllUeJIO'leHHblMH - OHM c11a60 3pO,UHpOB3Hbl.. 

B reo11orw!eCKOM cTpoettHH AHKaBaHCKOro py,n;Horo noJU1 

npHHHMa!OT y11acrne KOMJIJieKC .u:peBHHX MeTaMop¢1111eCKHX no

po.u, npopaaHHbix KpynHbIMH HHTPY3HBHbIMH MaccHBaMH c urnpo

KHM .uwarra30HOM CJiara!Oll{HX HX nopo.u OT OCHOBHblX .uo KHCJibIX H 

LUeJIO'IHblX pa3HOCTe:H. KpoMe Toro, Ha 3TOM PY.UHOM none pa3BH

Tbl H3BeCTHHKH, cKapHbI H eyJIKaHHl.JeCKHe nopOJJ.bI/ a,n,re3HThI, a.u
re3H.To-.uauinhI, KHCJibie BYJIKaHHl.JeCKHe creKJia, JIHnapHThI/. B 
patfoHe ce11a AHKaBaH HMe!OTCH ocbmH JiaBOBhIX nopo.u:-"11H.ttra

Jib1", npe)lCTaBJieHHble a..IQOBHa.JlbHblMH OTJIO)l(eHHHMH .UOJIHH peK H 

pylfheB. (P.A..3.UHJIHH, 1983) .. 

Hcc11e.uoaaHHH 8 .. B .. KoaaJibCKoro 11 COTPY.UHHKOB ( 1970) rro

Ka3a.JIH, l.JTO OCHOBHble H KHCJlbie IIOpO,Ubl 6oraTbJ MOJIH6.ueHOM, 

11pH11eM B oca,n,o4HbIX 60Jihllie, 11eM B H3Bep)l(eHHhlX. B ropHblX 

flO'IBax AHKaBaHCKOH MOJIH6,UeHOBOH npoBHHUHH co.u:ep)l(HTCH OT 

8,3· 10"4 .u:o 240-10"4%, B cpe,n;HeM 80,6· 10"4% BaJIOBOfO MOJIH6,UeHa, 

a IIO.UBH)l(HOro JI.O 2,5-10"4%. 
YcTaHoRJJeHo, l.JTO B noaepxHOCTHhIX 00.uax 3TaJIOHHblX Tep

PHTOpHH cpe.uHee co.uep)l(aHHe MOJIH6.uetta tte npeBhilllaeT 1.10-1%, 
B ycnoa11six )Ke AHKaaaHcKoii Brxn - a 35 pa3 6oJihme, T .. e .. Mo-

1nt6nett KoJie611eTcH B npe.ue11ax 2 , 5 -10-6-3,5-10·6% no .uaHHblM 

B .. B.KoBaJibCKOfO H r.AJipoBOH (1978), a co.uep)l(aHHe Me,U.H 

6JIH3KO K CO,UCp)l(aHHIO MOJIH6)].eHa - 2-] 0"6% 3T0f0 cy6perHOHa .. 

fio n:aHHbIM 11.. <I> .f pH60BCKOH (1979), 60J1blllOe CO.QeplKattHe 

Me)l.H, MOJJH6,UeHa o6HapYlKeHO B noaepXHOCTHblX H llOJI.3eMHbIX 

BO)l.ax AHKaBaHCKOfO pylI,Horo IIOJlfl . BHe paHOHa opy.uHemrn B BO

.u:e po.U:HHKOB MOJIH6.u:eH He o6HapYlKeH . B ao.uax py4beB H peK MO

JTH6n:eH KOJie6JieTCH B npe.ue11ax 0,08-525 MKr/JI. 

A .. K..MaraKbHH (1953), H3yl.JaH KOpMOBhie yrO.U:hH Pa3.uaHCKO

ro paiiOHa, TeppHTOpH!O AHKaBaHa OTHOCHT K CTenHM. PacTHTeJib-
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HOCTb AHKaBaHa OTHOCHTCSI K JiyrOCTCnHOMY II051CY, 3axBaTb1Ba5I 

HH)l(HJOIO '-laCTb cy6aJibTIHHCKHX 11yroB. Jleca npeJlCTaBJieHbl JlBYM51 

THnaMH-JIHCTBeHHblMH H XIlOHHbIMH. 

no )laHHbIM B.B.KoBaJibCKOro H f.AJlpoaoli (1966) B AttKa

BaHCKOH npOBHHUHH COJlCp)KaHHe MOJIH6.LJ,eHa B pacTCHH51X KOJie6-

JICTC51 B npe,ne11ax 0,24-6,4 Mr (cpe.LJ,ttee 2,6 Mr), Me,a:H 0,51-1,5 Mr 

(cpe,a:Hee 0,57Mr) n lOOr cyxoro Bemecrna, T.e. Ha tr MCJlH 11p11xo

JlHTC5I 4,6r MOJIH6,a:eHa. 

no ,a:aHHbIM P.f.,ll,emrn-Pocca (1969) B 30He AHKaBaHCKOfO 

MOmt6,a:eHOBOfO MeCTOpO)l()J.eHHH HaH60Jiblllee pacnpocTpaHeHHC 

npHo6peTaIOT pa3HOTJ)aBH0-3JlaKOBbIC H pa3HOTpaBHbIC THIIbl 11y

fOCTCIIHbIX KOpMOBblX yrOJlHH. YpoBCHb COJlCp)J(aHlrn B HHX MC.ll,H 

H HO,U:a HH3KHH, a MOJIH6.LJ,eHa BbICOKHH H COCTaBJI51eT 25-35Mr/Kr, 

B TO BpCM51 KaK BHC PYLI.HOrO IIOJI51 MOJIH6.LJ,eH COCTaRJ151CT OT 0,3 JlO 

2 Mr/Kr cyxoro aew.ecrna. B MecTax opy,a:ttemrn, no ,naHHbtM asTo

pa, y pacTCHHH-HHJlHKaTopoB, B '-laCTHOCTH, y MaKa, o6Hapy)J(CHbl 

MOpcponorw1eCKHC 113MeHeHHSl, a HMCHHO, BMCCTO 4 JJenecTKOB 

HMCIOTC51 no 6. ABTop yKa3blBaeT TaJOKe Ha TO, lffO pacTCHH51 3TOH 

30Hbl nornomaJOT MOJIH6.LJ,eH B 6oJibllIHX KOJIHllCCTDax, a KOpMO

BbJe pacreHH51, COJlCp)l(aIUHe IIOBbillieHHOe KOJIH'{CCTBO MOJIH6.LJ,e

Ha, MOI)'T 6hITb TOKCH'-IHbIMH .ll)lH CCJibX03)1(HBOTHblX. 

AHa.rrH311py51 reoxHMHlleCKYJO cpeJly H peaKUHJO pacTeHHH, 

B.B.KoBaJibCKHH (1982) yKa3bIBaeT, '{TO B 3aDHCHMOCTH OT KOH

UCHTpaUHH XHMH'-ICCKHX 3JieMeHTOB B noqne, Il nonyJI51UHHX pacTe

HHM MOI)'T IIOHBHTbCSI HOBbIC cpH3HOJJ0fH'{CCKHC cpopMbl C H3MC

HCHHOH <l>YHKUHCH, KaK 3TO o6Hapy)l(eHO B AHKanaHCKOH MOJIH6-

JlCHOBOH npoBHHUHH. B '-laCTHOCTH, no 11.attHhIM asrnpa, 3.LJ,Ccb 06-

Hapj')KeHhl TPH qHUHOJIOfH'-ICCKHe cpopMbl B nonyJJ51UHH HIMbSIHa 

K0l{J1 H poMalllKH 11.CBHllbCH. TaK, B rronyJISl~HH THMbSrna KOl{H y 

58% KOHUCTJ)HponaHHC MOJIH6.LJ,eHa npeBbIWaeT ero co11.ep)l(aHHe B 

COOTBCTCTByJOll(CH noqae, y 33% - MOJIH6LI.eHa HH)l(e, '-leM 13 IIOl.fBC, 

a y 9% - B paCTCHHSlX H B IIO'-IBC MOJIH6JleHa 011.HHaKOBOe KOJIH-

1.fCCTBO. B rronyJIHUHH poMaWKH JlCBHllheii y 31 % pacTeHHH co.LJ,ep

)KaHHe MOJIH6.LJ,eHa 60Jibllie, '-ICM B IlOllBe, r11.e OHH paCT)'T, y 61 %
HH)KC H y 8% - paBHoe KOJIH'-leCTBO ero B pacTCHHSIX H B IIOl{Be. 

Aarnp Cl.fHTaCT, l{TO BHyrpl1TIOITYJIH~HOHHa51 H3MeH'-IHDOCTb pacTe

HHH no OTHOWCHHIO K MOJIH6JlCHY D IlOllBC peryJIHpyeTCH CJIO)l(HbI

MH <l>H3HKO-XHMH'-ICCKHMH MexamnMaMH, Tpe6yIOLUHMH cne

UHaJlbHOro 113yqeHH5I. 
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~o-wonl'l6~eKOBaJI 

l'OpHl!.JI SOK& 

l'l6,lleHOBM .BI'Xll 

~ ilpe;ir::ip1ia11 30Ha 

lb Kl .~ ...___. 

Pttc. l. CxeMaTK1:1ec1<a.11 Kapw ApMeHHH H paHOHhl, 
r.ne npoBO.llHJtHCh Hccne.nonamrn. 

Jl. f .TaTeBOCHH (199 J ), HJY'-laSI COJlep)l(aHHe MOJIH6LI.eHa H 

Me11.11 B nacT6HW.Hhlx Tpanax AHKanattcKoii MOJI116JleHoaoli: EfX 

flPOHHHUHH YCTaHOBHJia, l{TO B pa3HOTpaBHO -3J1aKOBOM H 3JlaKO

BO-pa3HOTpaBHOM cyxoM ceHe B cpeJlHeM B pa3JIJ1l{Hble ceJOHbI ro

na COJlCp)l(aHHC MOJ1116JlCHa KOJie611eTCSI B npe.LJ,eJJax 1,3-1,8· 10-3%, 
a Men,H 4-7. lQ-4%, np11 COOTHOWCHHH Mo:CH =4, 5: 1 BCCHOH 11 2,4 

- 2,6:1 11eToM 11 oceHbIO. B attanornllHbIX TJ)aBax 3TaJIOHHOH JOHhI 
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(A6oBHHCKHH paiioH H oKpeCTHOCTH Epesatta) cpeL(Hero.n.osoe co
.uepxaHHe Mo1m6.uetta Ko11e611eTCH e npe,ne11ax 1, 1-9· 10·4%, a Me.UH 
2,0-2,8·10·3%, rrpH COOTHOWeHHH MOJm6.ueHa K Me)lH 0,3-0,4:1. 
no11yqeHHble )laHHble TI03BOJIHIOT yrsep)l()laTb, 'ffO ceHO H3 AHKa
BaHCKOH rrpoBHHUHH 3HalfHTeJibHO o6oraIJ.J,eHo MOJIH6,neHOM H B 2-
18 pa3 npeebilllaeT co.uepxaHHe MOJIH6.ueHa B ceHe :naJIOHHOH 30-
HbI' B TOM c11yqae, 'ITO COJI,ep;itCaHHe Me)lH B 3-7 pa3 MeHbllle, l!eM 
B ceHe 3TaJIOHHOH 30Hbl n -pa3JUf'iHble ce30Hbl fOL(a , T.e. B 3TOM 
cy6perHoHe Ha lr Me)U{ rrpHXO.UHTCH 2,5-4,5 MOJIH6JI,eHa. 

l1HTepeCHbl .uaHHbie, rroJiyl!eHHble f.A. JlpoBOH OTHOCH
TeJibHO TIOTPe6HOCTH B MOJIH6.ueHe IIOl!BeHHbIX a30Tlf>HKCHPYIOIIIHX 
6aKTepHii , BbIJI.eJieHHhIX HJ nolfBbI AHKasattcKoH: EfXTI. floKaJa
HO, 'ITO 3TH WTaMMbl 3HalfHTeJihHO 60JihWe noTpe6JIHIOT MOJIH6.ue
Ha no cpaBHeHHIO c TIO)lMOCKOBHhIMH aJoTlf>HKCaTopaMH, npH 
3TOM tta61110.uaeTCH a.uanTaUHH HX K BblCOKOMy COJI,ep)l(aHHIO M0-
.1m6.ueHa B TIO'IBax AHKaBaHCKOH MOJIH6.UeHOBOH npOBHHUHH. 

KA.U2KAPAHCKAfI _ME)lHO ... ~ .MOJH1E)lEHOBAfI _fi.110-
fEOXHMHlIECKAf.LileOBHHll,HH c npm1era10IUHMH paH:oHa
MH ttaxo.UHTCH B ioro-socTO'IHOH qacTH ApMeHHH H nxo)lHT B Ka
naHCKHH MMHHHCTPaTHBHblH paiioH 3aHre3ypa. 

Ceeepttoti rpaHHUeii paiioHa HBJrneTCH caMhIH BbICOKHH B 
3aKaBKa3be 3aHre3ypCKHH xpe6eT (r. KanyrWKyx, 3904M). C iora 
paH:oH orpaHHlfeH MerpHHCKHM xpe6ToM, c Jana,ua - cKJioHaMH 
3aHre3ypcKoro xpe6rn, KOTOphie onycKaJOTCH .11.0 ropo.ua KaWKapa
Ha H HCCJieJI,yeMoro HaMH .nepHa,u30pCKOro COBX03a, c BOCTOKa OT
.ue.1rneTCH OT KanaHcKoro cpeJI.HerophH Xycryn-KarnpcKHM xpe6-
TOM. 

Pe11he<I> paiiotta CJIO)KHhIH, CHJihHO nepece'leHHbIH, xpe6Tbl 
lllHpOTHoro HanpaBJieHHH' pa3.11.e11eHbI .upyr OT .upyra Y3KHMH .11.0-
JIHHaMH ropHbIX peK H pe'leK. CKJIOHbI H3pe3aHhI osparaMH . 

Ila paH:oHy npoTeKaeT peKa Box'IH c rrp11:roKaMH KaWKapatt , 
Kanyr.LOKyx, UaxKapH H .up. 

B orpoMHOM np11:po.UHOM My3ee ymeJihH p. Boxl!H MO)KHO 
cpa3y o603peTb 4-5 BepntKaJihHbIX JiaHJl11Ja¢THhIX ITOHCOB - CMeHy 
IIOHca CYXHX CTeneH: ropHbIMH 11ecaMH, rrepeXO.UHIIIHMH B HaropHo
CTeIIHOH noHc. B 3THX Mecrnx BhmacaeTCH CKOT 3HMOH , secttoii H 
II03.UHeH oceHblO, a c KOHUa BeCHbl H Jl.O cepe.UHHbl oceHH HX ne
peroHHIOT Ha 3eJieHbie BhICOKOropHbte nyra- aJibTIHHCKHH TIOHC. 
Eme BbIWe npoCTHpaeTCH ropHO-TYH.llPOBbIH cy6HHBaJihHbIH noHc 
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c Be'IHO 6eJihlMH CHe)l(HbIMH wanKaMH seplllHH 3aHre3ypcKoro 
xpe6rn. Cpe)lHero.11.osaH reMnepaTypa 3HMOH -5+2°C, neTOM +20-
260C, a cpe)lHero.uosaH HOpMa OCMKOB HCCJie.uyeMoro palioHa 
cocTaBJUieT 600MM, HaH60JibWee KOJIHL[eCTBO Bbma}].aeT B KOHUe 
ueCHbl H B Ha'laJie JleTa. 3HMOH Bbma.uaeT MHOro CHera, HO YCTOH
'-IHUbrH CHe)KHbIH noKpOB B npe.urophe 06pa3yeTCH He Ka)l(J1.blH ro.11. 
H HMeeT BblCOTY 20-60 CM. 

PaH:oH Kall)KapaHa npe.ucrnBJieH crenHMH H nyraMH, a OT
,n:eJihHbie yqacTKH HaropHblMH Kcepolf>HTaMH . 

no ITO'IBeHHOH KJiaccH<t>HKamrn X.TI.MHpHMaHHHa (1960) H 
P.A3.UHJISIHa (1976) )laHHblff paHOH MO)l(HO OTHecrn K cyxocrerr
HO-JlecocTenHOH 3oHe, OT'laCTH 3aXBaTbIBat0111e:H: sepxoBhH P- Box
'-UI H npe)lCTaBJieHHOH TaKHMH TIOl!BaMH, KaK JieCHble KOPH'IHeBbie 
Kap6oHaTHbie MaJIOMOlll,Hhie cyrmfHHCTbie CHJlbHO H CJia6o 3pO)lH
posaHHble, JIYfOBOCTenHhie MaJIOMOlll.Hbie cyrnHHHCThie H .up . 

·· --- --·-·. - ---- --

PHc.2 KaprnrpaMMa AHKaBaHcKoH 6HoreoxHMH'lecKoli npoBHHUHH c 
TIOBbIIIICHHhlM co.uep.lKaHHeM MOJIH6.uetta. 

l-KOHTpOJ1bH3H TeppHTOpHR (co.uepxaHHe MOJ1H6,UeHa: B no•rnc 3,1 ·10"4%, 
MC.UH- 3,4·10"3% , B pacTemrn:x- MOJIH6,1lCHa - 6 ,1·10·5%, MC.UH - 4-10· 
4%; OTHOllICHHC MC.UH K MOTIH6.1leHy B no'IBC - 1 :0,09, B paCTCHHRX -

1 :0,15) ; 
2-fot:OrCOXHMl.f'iCCKaH npOBHHUHH (co.uep.lKaHHC MOJIH6,1leHa: B no'l.Be-

6 ,9-10"3% , MC.UH- 5-10-3%, a pacTCHttRX MOn116.uetta- 2,6· 10·3% , MC.UH-

5, 7-10·4; OTHOIIIeHHe Me.UH K MOJitt6.ueHy B nO'IBC- l : 1,4, B 
pacTcmrnx-1 :4,6) 
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PHc.3 KapTorpaMMa Ka,roKapaHcKOH 6HoreoXHMH'leCKOH npoeHHUHH 

c BbICOIGIM co.uep)K3HHeM Me.UH H MOJIH6.UeHa 

1-co.uep)l(attHe MOJIH6)leHa e noqee 6onee 4,5· J0-4%, Me.UH- 5,2-10-3%, 
MOJIH6,llCH3 B paCTCHHffX - 6oJtec l,2· 10"4%, Me.UH -9,2-10"4%; 
OTHOlllCHHe MC.UH K MOJIH6,lleHy B 001.{Be 1:0,09, B pacTCHHHX - 1:0,2; 

2-co.ucpJKaHHC MOJIH6.uetta B noqee 6oncc 1,1 · 10-i%, MC.UH - 6oJtce 
1,2.10-1%; MOJI.116.ueHa B paCTeHHHX - 60JICC 2,9-10"3%, Me)lH - 6oncc 
l,7·IO-l%; OTHOllleHHe Me.UH K MOJIH6)leHy B noqBe - I: 0,09, Me.!ll1 -

1:0, 17 

Hccne.n:osaHHSI .ll,.n.Mar110m (1958) noKa3a.JJH., 4To JJ.JJH Ka.n

)l(apattcKOH 6HoreoxHMHt.IeCKOH npoBHHUH.H co.nep)l(aHHe MOJIH6-

.uetta n cephrx ropttoneCHblX no'lnax npesbmiaeT ero co.uep)l(aHHe s 

pacnpOCTpaHeHHbIX 3.IleCb KaWTaHOBblX II04BaX, 3TO CBH3aHO c 

paJJIH'IHblM co.n:ep)l(aHHeM MOJIH6,neHa B no.ucn1J1aIOlll.HX rroponax. 

TaK, OTHOlllettHe MOJIH6.ueHa K Me.UH B KalllTaHOBbIX rroqsax 

0,10:1, B cephIX ropHO-JieCHblX 0,07:1 (n cpe.uHeM 0,09:1), 4TO 

COOTBeTCTnyeT .uaHHb[M 3TarIOHHblX IIOt.IB. 

HttTepecttaH llH.HaMHKa co.uep)l(aHHH: MOJIH6.netta 11 MC.llH B 

nosepxHOCTHblX so.nax IIOJiy'leHa B.B.Kona.JJhCKHM H r.A.5:1pOBOH 

(1978). TaK, rpyHTOBbie BO.Uhl Ka,11,)KapattcKoii npoBHHUH.H. o6ora

mettbI MOJIH.6.uettoM, oHH. co.nep)l(aT 1,2-10-6%, py.llHH'IHbre JHa'IH

TeJibHO 6oJibUie - .no 8,9· 10-5% no cpastteHHIO c oo,naMH Tex Tep

pHTOpHH, KOTOpble ,na.JJeKH OT npoBHHUHH (.no I, 1.10-1%). B BOJJ,ax 
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3TOH npoBHHUHH OTHOllieHHe MOJIH6JJ,eHa K Me,!J)f 3Ha'IHTeJibHO 

no3pacTaeT no cpasttemuo c fix ornollleHHeM B noLiae H nopone. 

no )laHHbIM f.AJlpOBOH (1962) pacTeHHH, npm13paCTalOlll.He 

Ha o6oraw,eHHbIX MOJIH6neHOM H Me)lhIO noqaax Ka.D)KapaHCKOH 

npoBHHIJJHi, HaKaIIJIHBa!OT MHOfO MOJIH6)leHa H Me)lH, onHaKO 

cTeneHb H.X HaKoIIJieHH.H 3aBHCHT OT COOTHOllleHH.H B HH.X MOJIH.6-

JJ,eHa H Me)J)1, OT ¢H.3HOJIOrH'leCKH.X CBOHCTB CaMHX pacTeHJ-IH H. OT 

HX BH.llOB. TaK, no naHHbIM aBTopa, HaH60Jihlllee KOJIH.~recTBO 
MOJIH.6)leHa KOHUeTJ)HPYIOT npe)lCTaBH'reJIH 6o60BbIX, HOpH4HHKO

BblX, ry60UBeTHblX, MeHbllle B 3JiaKaX H B )lpeeeCHblX pacTeHHHX. 

,ll,_rrn Bcex 3THX BH)lOB pacTeHH.H Me)lb Mettee JJ,OCTyTIHa, 'leM MO

JIH6JJ,eH H HX KOHUeTJ)HposaHHe 3armcHT OT KHCJIOTHOCTH no'IB. B 

KaroKapaHcKoii npoBHHUHH Ha lr Me.UH np11xo)lHTCH 0, l 7r MOJIH6-

.uetta B pacTemrnx. 3rn IIOKa3aTeJIH, KaK OTMet.IaeT aBTOp, Ma.TIO 

OTJIH.'laIOTCH OT co.nep)l(aHHH 3THX MHKp03JleMeHTOB B pacTeHH.HX 

3TaJIOHHOH 30HbL 

P.f . .ll,emm-Pocca (1969) npH H3yqeHHH ecTecrneHHbIX KOp

MOBbtx yro,!J,}IH Ka)l)Kapa)l(CKOfO Me,llHO-MOJIH6.n:eHOBOrO MeCTOpO)l(

JJ,eHHH BbIJJ,eJIHJl cne.n:y10mH.e OCHOBHble pacnlTeJibHbie rpynnHpOB

KH B 30He opy)lHeHHH: pa3HOTpaBHbie c npeo6JiaJJ,attHeM ry6ouseT

HblX, KOTOpble xopOlllO TTOe)lalOTCH BeCHOH OBUaMH, K03aMH H. 

KpynHhJM poraThJM CKOTOM, TparaKaHTOBbie acTpararIJibl c THMbH

HOBblMH rpynnHpOBKaMH H pa3HOTpaBH0-6o6oso-3JlaKOBble. 

B 30He opynHeHH.H, no .uaHHhlM asTopa, noBhtllleHo co.uep

)l(attHe B 3THX pacTeHH.HX MOJIH6.n:eHa H Me)lH, K KOHUY sereTaUH.H. 

COJJ,ep)l(aHHe 3THX 3JieMeHTOB CHH.)l(aeTCH. no3TOMY yqaCTKH c pa3-

HOTpaBHo-6o6oso- JJiaKOBbIM THIIOM TJ)aeocTOH tta PY.llHbIX non.Hx 

Kall)l(:apaHcKoro MecTopo)l(:lleHHH MOfYT cKaurnsaTbC.H Ha cetto H 

H.CnOJib30BaTbCH B CMeCH c .n:pyrHMH. KOpMaMH, B KOTOpblX MOJIH6-

.IlCH 11 Me.llh co.nep)l(aTCH B MeHblllHX KOJIH.'lecrnax. BHe 30HbI opy.n

HeHH.H 3TOT rnn TpaBOCTOH MO)l(HO HCIIOJlb30BaTb non: BbIIIac H ce

HOKOUieHJ.te so ace rrepHO.Ilhl serernui-m, 6e3 onaceHH.H TOKcw1ec

Koro B03)leHCTBHH MOJIH6,netta H. Me)lH Ha ceJibX03)1(Jil80THblX. 

no JJ,aHHhlM Jl. f .TaTeBOC.HH (1991) B npo6ax CBe)l(eDhICY

llleHHOro pa3HOTpasHo-3JlaKoeoro ceHa KaroKapaHcKoii Me.llHO-Mo

JIH.6.neHonoti BfX npoBHHUHH co.nep)l(aHJ.te Me.llH n 2,5 pa3a Bbtllle, 

'leM MOJIH.6)leHa B pa3HbJe ce30Hbl ro.na H OTHOUieHJile Mo:CH KO

Jie6JieTCH: a npenenax l :2,34-2,6. TaK, co.nep)l(aHHe MOJIH6.netta B 

cpeJJ,HeM YKOCe Tpas B ce30HHOti llHHaMHKe KOJie6JieTCH OT 2,6 JJ,O 
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3,5· I0-3%, Me)l}{ 6,6-8,2· J0-3%. no 3THM IJ.HCppaM OT'IeTJIHBO 
BH.UHO, 'ITO co.uep)KaHHe B ceHe MeJl,HO-MOJUf6)1,eHOBOH npOHHHUHH 
MOJrn6.uetta B 1,5-2,5 pa3a BbIUie, 'leM B CeHe MOJIH6.nettOBOH rrpo
BHHUHH H B 2,5-30 pa3 BbJllle, 'leM B ceHe 3TaJIOHHOH 30Hbl, B TO 
BpeMH KaK co.uep)l(aHHe Me.UH B 9-20 pa3 DbIWe, 'leM D ceHe MO
Jrn6.ueHODOH firxn H B 2-3 pa3a BbIUJe, Y:eM B cette 3TaJIOHHOH 30-
Hbl. Ilp1rne.neHHb1e .uattHbie noKaJbIDIOT, 'lTo s ceHe 3TOH Erxn 
Ha Ir Mo1rn6.neHa npHXO.UHTCH 2,5r Me.UH, H6o Ka.zI)KapattcKaH rrpo
BHHUHSI SIBJISleTCSI TexttoreHHOH 30HOH, B cpe.ne ee O.UHOBpeMeHHO 
110BbillJeHO co.uep)KaHHe H MOJIH6.ll,eHa, H Me.UH . 

)J,aJibHeHUJHe HCCJie.uosaHHSI H aHaJIH3 ITOJiy<IeHHbIX .uaHHblX 
noJsOJIHJIH H.f.3brpHHY H .up. (1981), B.B.KosaJibCKOMY (1982) 
06'hHCHHTb BbICOKOe co.uep)KaHHe MOJJH6,UeHa B JIOlJBax rrpoBHH
UHH npe~e scero ero BbICOKoH. KOHIJ.eHTpauHeH. B rropo.uax ::noro 
paiioHa. B JaBHCHMOCTH OT peaKJ.J,HH noqeeHHOH cpe.ll,bl MOJIH6.uen 
Q>HKCHpyeTCH (npH KHCJIOH PH), JIH6o MHrpHpyeT. HaH60JibWCe 
KOJIHY:eCTBO MOJIH6.UeHa o6ttap)')KeHO Ha CJia6o meJIO'IHbIX H HeHT
panbHbIX JIOlJBaX H IIOY:BaX, OTJJH'l3I01UHXCSI BbICOKHM co.uep)Ka
HHeM opraHHlJecKoro semecTsa. Ha 3THx noqsax MOJIH6.neH HB
JISJeTcH HaH6onee .UOCTYJIHblM )J,JISI pacTeHHH. ABTOpbl TaIOKe OTMe
Y:atOT, 'ITO B HCCJiellYeMOH rrpOBHHUHH co.uep)l(aHHe Mom16.uetta H 
BO)J,e Ha IIOPH.UOK 60Jibllie, Y:eM B so.ue KOHTPOJibHbIX pa:H:oHOB 11 
npHHHThIX cpe.UHHX HopM. fiJiaro.uapH xopoweMy pacrnopeHHIO 
coe,UHHeHHH MOJIH6)1,eHa B BO.UC, MOJIH6)1,eH JIYlJllle MHrpHpyeT H3 
MaTepHHCKOH rropO.Ubl B JIOlJBbl H pacTeHHH, Y:eM Me.llb. no ,llaH
HblM aaTopos B Ka.zI)KapaHcKOH Me.UHO-MOJIH6.UeHOBOH rrpoBHHUHH 
B nOlJBax B 10 pa3 60JibllJe Me.UH, lJeM MOJIH6.uetta, B so.ue PY.UHOro 
nOJISI B 3-5 pa3 60Jibllie MOJIH6)1,eHa, lJeM Me.UH, a B pacTeHHHX 4-5 
paJ 6oJihUie Me.UH. B rrocJie.uyiome'H csoe:H: pa6oTe B .B .KoBaJihc
KHH, r.r.Uoi-f, H.E.BopOTHHUKaH (1976) 110Ka3aJIH, lJTO cpe.uHce 
co.uep)KaHHe MOJIH6.uetta H Me.UH B yKOCaX nacT6HI..UHbIX TpaB 
AHaKeattcKoii rrposHHU,HH cocTaBJiaHeT Mo:CH=5: 1, a B Ka,JDKa
paHcKoH. npoBHHl(HH Mo:C11.= 1 :2,5, o ro epeMH KaK B yKocax Tpas 

MocKoBcKoii o6JiaCTH Mo:CH=l :5,2. 
IlpHee.ueHHble .uaHHble CIJH)J,eTeJibCTBYJOT 06 H36bITO'IHOM 

co.uep)KaHHH B JIOlJBaX, so.uax H pacTHTeJlbHOCTH MOJIH6.ueHa H Me
.UH a AHKaBaHcKOH H Ka.wKapaHCKOH rrposHHUHSIX, o.uttaKo B AttK
saHcKo:H: rrpOBHHUHH co.uep)KaHHe MOJIH6)1,eHa JHa'IHTeJibHO 
rrpeo6na.uaeT Han Me.UbtO, rro3TOMy 3)1,eCb Ha6JI10JJ:a10TCS1 peaK1J.1111 y 
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qaCTH )KHBOTHblX H JIIO.UeH Ha IIOBblllJeHHOe co.uep)KaHHe MOJIH6)1,e
Ha e cpe.ue. CTeneHb rrpOHBJieHHH 3THx peaKUHH no .naHHbIM aeTo
pos JaBHCHT OT co.uep)l(aHml e cpe.ue Me.UH. 

AEO.B..HHCKMA PA.MOH CJI~HJI 3TaJIOHHOH, KOH'I'pOJib
HOH 30HOH, r.ue Mbl npoBO.ll,HJIH cpasmrreJibHble HCCJie)J,OBamrn. 
Ilo .ll,aHHbIM Jl.f.TaTeBOCHHa B YKOCax rracT6HI..UHbIX 'I'paB paifoHa 
OTHOWeHHe MOJIH6)1.eHa K Me.UH paBHO 0,015:1-0,4:1. Pa:Hott Haxo
,UHTCH Me)K)],)' peKaMH PaJ,UaH H AJaTaH Ha Kora'HKCKOM JIJiaTo, 
KOTOpoe IIOBbIWaerCH c ioro-Jana.ua K cesepo-BOCTOKY .no sepUIH
HbI reraMCKOro xpe6ra. DOJibillaSI lJaCTb JIJIOllla,llH paH:oHa CJIO)l(CHa 
aH)1,e3HT0-6a3aJibTOBblMl1 JiaBaMH. B UCHTpe paMOHa B KOTJIOBHHe, 
y Jana.uHoro cKJioHa ropbI A.uHc, pacrroJDKeHbI o6cJie.nyeMbie HaMH 
xoJHHcTBa ceJI Kora-HK H AKyHK. 

3eMeJibHbie YfO.llhH A6omrncKoro paifotta pacnoJIO)l(eHbI s 
Tpex BblCOTHbIX rrm1cax. K rrepsoMy nosicy OTHOCSITCH JIJIOI..Ua.u.H, 
paCIIOJIO)KeHHbie Ha HHJMeHHOH lJaCTH paHoHa, BOKpyr ueHTpaJib
HblX yca.ue6 xoJHMCTB Ha BhICOTe 1300-1400M H.y.M. HH3MeHttasi 
lJaCTb JIOKpblTa cepo-6ypblMH H 6ypbIMH MaJIOMOlUHbIMH IIOlJBaMH 
Kap6oHaTHoro THna (KaJapHH, Caaiorn, 1960). l<nHMaT 3TOro noH
ca yMepeHHO TeJIJihIH cpeJJ,Hero.uosaH reMrreparypa + 10- l 2°C. TeM
neparypa caMoro xoJJO.UHOro Mecsiua -6°C, a caMoro )l(apKoro 
+ 23, 7°C. Cpe.uttero.uosoe KOJIHllecrno oca.uKoe cocTaBJIHeT 300-400 
MM. nocJie.ll,HHe seceHHHe 3aMOp03KH 1-1a6JI10)1,at0TCH B nepBOH .ue
Ka.ll,e anpeJIH, a nepsbte oceHHHe - e nepsoH .ueKa,ue .ueKa6pH. 
CTpo.uoJT)l(HTeJibHOCTb 6eJMopo3Horo nepHo.ua 200-220 .UHeM (1961, 
ArpoKJIHMaTHlJeCKHH cnpasolJHHK) . 3.uecb rrpeo6Jia.ua10T nycTbIH
Hbre THilbl pacTeHHH B OCHOBHOM KCepoQ>HTHble MHOroJieTHHKH, 
cnoco6Hb1e npHcnoca6JIHBaTbCH K ,!l)IHTeJibHbIM JacyxaM, a rnIOKe 
3Q>eMepbI c YKOPOlleHHbIM UHKJIOM eereTaUHOHHoro pa3BHTHH 
(lllyp, 1952). PacTHTeJibHOCTb e pa:HoHe qacTo Bb1ropaer, TaK KaK 
oca.uKH Bbma,ua10T ttepaBHOMepHo. HecMorpH Ha TaKHe 3KOJiorH
llecKHe YCJIOBHH nepBbIH IIOSIC HMeeT Ba:lKHoe X03HHCTBCHHoe 3Ha
Y:eHHe MH osu,eso.ucrsa, rrocKOJihKy OBU,bl Bbmacat0TCS1 3)1,ecb Ha 
nacr6Hru:ax c paHHeM secHbI .uo noJ.UHeti oceHH. 

Bropoii IIOHC paiioHa pacIIOJTO)KeH Ha BblCOTe 1500-2000M 
H.y.M . 

PeJI1>eQ> H3pe3aHHbI:H:, 1101.JBbI KalliraHOBbie, rrepexo.umJ.~He B 
lJCpHoJeMHblH THII. 3.uecb HaXO.UHTCH OCHOBHaSI qacTb ecTeCTBCH
HbIX KOPMOBbIX yro.nH:H H 1.Jacrb rraweH. THnbI pacrHTeJibHocrn 
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paJttoo6pa3Hh1e: pa3HOTpaBH0-3JiaKOBb1e 11yrocTem1 c npeo6mma

HHeM KOBbIJUI Y3KOJIHCTH0f0, 3JlaKOBO-pa3HOTJ)aBHbie TOHKOHOfO

Bhle JiyrocTenH' KOCTpOBhie JiyroCTenH c yqaCTHeM paJHOTpaBbH " 

6o60BbIX, nOJIODHUeBble JiyrocTemt:, 6o60B0-3JlaKOBhie 11yrocTenH c 

npeo6Jia.uamteM KJieBepa " BHKH H3MCH'IHBOH, 3JlaKOB0-6o6oBO

pa3HOTpaDHble JaJIC)l(H. PacrnTeJibHOCTh 06pa3yeT rycToi1 H BhICO

KHH TpaHOCTOH c Bblpa)l(eHHOH HpycHOCTbJO. KlrHMaT BTOporo noH

ca xoJIOll.HhIH ropHbIH, cpe.uHero.uonaH TeMnepaTypa + 3 - 7°C. 
TeMneparypa caMOfO )l(apKoro MCCSIUa + 20°C, CaMoro XOJIO)J;HOfO 

- I 0°c. Ctte)KHhlH noKpoa .uep)l(HTCSI .uo11ro. Cpe.UHSISI npo.uOJI)l(l1-

TeJihHOCTb 6e3MOP03HOfO nepHO)la paBHa 120-180 .UHJ!M. 

TpeTHH noHC pacnoJio)l(eH Bblllle 2500M H.y.M. Kn11MaT cypo

BhIH BblCOKOropHbIH. 3HMa npO.UOJDKaeTCH 6 MeCHUeB, Bbma,naeT 

MHOfO CHera, CBJ.t:pencTBYJOT CHJlhHble MeTeJil1 H MOp03bl. JleTO KO

pOTKOe " XOJIO)lHOe. Cpe.ll,HCfO.UOBOe KOJIH'-leCTBO OCa)lKOB 400-

950MM. TiolfBhI 3Toro noSica qepttoJeMHOro H ropHOJlyroBoro TJ.t:na. 

PacTHTeJihHOCTh npeHMymecTBeHHO npHJeMJ.t:CTaSI H 06pa3yeT ueH

Hbte aJlbITl1HCKHe 'IHCTO "oBelfbH" rracT6m11,a. 

A.rlhnl1HCKaH paCTHTeJibHOCTb 06pa3yeT Jiyra pa3JUl'IHblX rn

noB: 3JlaKOBO-pa3HOTpaBHble nyra c npeo611a.naHHeM B HHX KOCTpa 

aJJ)KapcKOfO, MSITJIHKa Q>HOJieTOBOfO, OBCSIHl1Ubl OBe'lbeH " .up., 

pa3HOrpaBHO- JJiaKOBbJe Jiyra c npeo6mui;aHHCM KOJIOKOJib'IHKOB, 

TpeXJy6'-!aTKH, KJieBepa H .up. A.rlhnHHCKJ.t:e nacromua npe.ucrna: 

JIHJOT 60JibllJYJO X03SIHCTBeHHYJO UCHHOCTb BCJie.UCTBHC BblCOKOH 

ITHTaTeJibHOCTH H xopOlllCH ITOe.LJ.aeMOCTH TpaBOCTOH. no )laHHblM 

oT.UeJia TexttonornH ceHoKoctto- nacTfatmHoro xoJHHCTBa ApM

Hl1l1)l(HK, A6oBSIHCKHH patloH HMeeT CBhIIIIe 26050ra nacT6Hm, 

H3 KOTOpblX 6oJiee 50% SIBJISIJOTCSI OBetfbHMH. B nepeso.ue Ha cetto 

ypo)l(aHHOCTh 3rnx nacT6m11, cocTaBJIHeT 8-9u c Ira. 

TaKHM o6pa3oM, npJ.t:Be.ueHHhIH KOpOTKHif o63op ecTecTBeH

HO-KJIJ.t:MaTH'leCKHX ycJIOBHH HCCJle.uyeMbJX paHOHOB nOJBOJIHeT 

JaKJIJO<fHTh, '-ITO rrpttpO.UHbJe oco6eHHOCTH ApMeHHH, MHoroo6pa3-

Hbte ee re03KOJIOfH'leCKHe <t>aKTOpbI, 6e3yCJIOBHO )lOJl)l(Hbl OKa3bl

BaTb xapaKTepHoe BJIHSIHHe Ha <l>H3HOJIOrH'leCKHC " 6HOXHMH'lec

KJ.t:e <l>YHKUHH, eCTCCTBeHHYJO pe3J.t:CTeHTHOCTb, pocT, pa3BHTHe " 

npo.nyi<:Tl1BHOCTb )l(HBOTHbIX, Ha rrpouecc HX a.uanTaU11H B cy6pe

moHax 611oc<l>ephl c H36hITO'IHhIM co.uep)l(aHHeM MOJIH6.uetta 11 Memi:. 

16 

fJIABA II 

MHKP03JIEMEHTbl - KPATKHE CBFJJ;EHHJI 

XHMW1ecK11e 3JieMeHThl B JaBHCHMOCTH OT ypoBHH co.uep)l(a

HHSI 11X B paJJIH'IHbIX cpe.uax no.upa3.LJ.eJISIJOTCSI Ha MaKpo- " MHK

po3JleMCHTbl, XOTSI TO<fHbJe KOJI11Y:eCTBeHHbie KpHrepmi LIJIS{ pa3JIH

'-!11SI MHKp03JieMeHTOB OT MaKp03JieMeHTOB He yCTaHOBJieHbl. 06-

iuenpHHSITO K MHKp03JICMCHTaM OTHOCHTb XHMHY:CCKHe 3JleMeHTbl, 

co.uep)l(alUHCCSI B opraHH3MaX B HH3KHX KOHUCHT})aUHSIX - TblCSIY:

Hbie .UOJil1 npoueHTa H HH)l(e (n · I0-3-n· 10-12), npHCYfCTBHe KOTO

pblX He06XO)lHMO ,llJISI HOpMaJlbHOH )l(HJHe)leKre.JibHOCTH ncero )1(11B0f0. 

flo COBpeMeHHbIM )laHHbIM 6oJiee 30 MHKpo:;rneMeHTOD CY:H

Ta!OTCSI Heo6xO.UHMblMl1 LIJISI pacTeHHH, )l(HBOTHblX H 11eJI0BeKa. 

oOJlhIIIHHCTBO MHKp03JieMeHTOB MeTaJ1J1b1. 

A.IT.BHHorpa.n.oB (1933) npHllleJI K JaKJIJOY:eHHJO, l{TQ CO.LJ.ep)l(a

HHe XHMH<fCKHX ·3JieMeHTOB B paCTHTeJibHOM 11 )l(HBOTHOM opraHH3Max 

npSIMO rrponopUHOHa.JlbHO XHMWiecKOMY cocraay Cpe.!lhl, a TillOK.e cre

neHH paCTBOpl1MOCTH 3THX 3JieMeHTOB. Jlen<o paCTBOp11MbIC XMWiec

KHe 3JieMeHTbl B reoc<fJepe, nepeXO.ll>l B .LI.OCTYTIHYIO cPoPMY' COOTBeTCT

BCHHO 6oJlbrne cKarurnBaIOTCH B )IGfB()M sernecrne, Mettee pacTBOpH

Mbt:e, .u~e np11 yCJIOBMH 6oJlbrnero pacnpocrpaHeHIDI B reoc<flepe, B 

)l(HBblX opraHHJMax o6Hap}')IGIBalOTCSI B MaJlbJX KOJIHY:ecrna:x. 

no A.fl.BOHHapy (1960) HMeeTCH D,Ba OCHOBHbIX ntna KOH

UeHTpaUHH XHMHY:eCKl1X 3JleMeHTOB HJ cpeD,hl D )l(HBble opraHH3-

Mbl. 3ro MaCCOBbtif nm H PO.UOBOH l1JIH BM.!I.OBOH. TiepBblH - 3TO MaC

COBaSI KOHUeHipa1urn XMMW{eCKHX 3JleMeHTOB opraHH3MaMl1, 0011TilJO

lllHM11 B .uaHHoH: reoXHMHY:eCKOH o6JiaCTH. Bropoii - pacreHHSI 11 )1(11-

BOTHbre roro HJIH HHOfO po.LI.a HJTH Dl1.llll, KOTOpble KOHUeHT})l1PYJO'f D 

OCHOBHOM CllJOfO onpe.UeJICHHbie XMMWieCKHC 3JieMeHThI. 

Eme n XIX aeKe B )l(lfDhIX opraHHJMax 6bIJIM o6Hapy)t(eHbI 

OTD,eJibHbie Ml1Kp03JleMeHTbl, HO HX Q>MJHOJIOrnY:eCKOe 3HaY:eHHe 

He 6blJIO H3BeCTHO. ,ll,aJlbHCHlllHe HCCJleD,OBaHHSI noKa3aJIH, 'ITO 

MHKp03JleMeHTbl B opraHJ.t:JMe BXOAAT D COCTaB TKaHeH " KJieTOK, 

paJJIH'IHbIX 6HOJI0fHY:eCKH aKTHBHblX coeD.HHeHHH, B TOM lfHCJie B 

cocTan ropMOHOB, BHTaMHHOB, <t>epMeHTOB. B ttaCTOSltUee BpeMSI 

H3BeCTHO OKOJIO 200 MeTaJIJIO<t>epMeHTOD. 

HH)l(e KpaTKo npHBO.UHTCSI 6HoJiornY:ecKaSI poJib ttaH6oJiee 

Ba)l(HblX MHKp03JieMeHTOB .llJISI )l(HBblX opraHH3MOB. 
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ME,l(h 

MHKpo311eMeHT Me,D.b co.uep)l{HTCH B rre'Iemt, KOCTHOM M03-

re, ce11eJeHKe, rro,LOKeJiy.UO'IHOH )KeJieJe, Mb1wuax. B rr11a3Me KPOBH 

60JibWaSl 'IaCTb Me,LlH COCTOHT B coe,D.HHeHHH c aJib<l>a-2-rno6yJIH

HaMH B BH,D.e uepyJIOJTJia3MHHa, a He60JiblllaSl 'laCTb HenpO'IHO 

csaJaHa c a.rrb6YMHHaMH H 6ern-rno6ymmaMH. B nnaJMe H 3pHT

pOUHTax Me,D.b pacrrpe,D.eJISleTCSI paBHOMepHO. 

Me,D.b SIBJISleTCSl COCTaBHOH lJaCTbJO PH.Ua cJ>epMeHTOB, CBSIJaH

HblX c OKHCJIHTeJibHbIMH npoueccaMH, K HHM OTHOCHTCSI UHTOXpo

MOKCH,LlaJa, THp03HHa3a, JTOJIHcf>ett].{Jl0KCl1Jla3a, acKop6HHOKCH}la

Ja, ypaTOKCH.UaJa, cynhcf>11.a0Kcli,ll;a3a, KCaHTHHOKCH,UaJa H .up. 

Me.Uh HrpaeT JHa'IHTem,Hy10 poJib B rrpou.eccax Kpoaernope

HHSI, y'laCTByeT B npeBpameHHH HeopraHH'IeCKOfO )l{eJle3a B opra

HH'leCKH CBSI3aHHyJO cJ>opMy. Wilkenson (1934) y1rnJbIBaJI Ha 3Ha

'IttTeJibHoe co.ae.p)l{aHHe Me,D.H B oprattax KpoaernopeHHSI. TipH .ue

Q>HUHTe Me,UH KOJIH'IeCTBO 3PHTpOUHTOB B KpOBH yMeHblllaeTCSl 6e3 

ttJMeHeHHSI B HHX co.a.ep)l{aHHSl reMorno611Ha. Me.a.b oKa3brnaeT pe

ry1111py10ll.l,ee BJIHSIHHe Ha ropMOHhl, Y'lacrnyeT B 3alllHTHbIX <l>YHK

UHHX opraHHJMa, B npou.eccax MH3JIHHH3aUHH HepBOB H JTHrMeH

rnum1 BOJJOC, wepCTH H nepa, 803,UeHCTByeT Ha BOCJTpOH3BO.llH

TeJibHyJO <l>YHKUHJO )l{HBOTHblX, Ha pocT 11 pa3BHTHe KOCTHOH TKa

HH ( OCTeoreHe3) H T.Jl. M.Jl.IIIKOJlbHHK (1943) ycTaHOBHJI HHCy

JlHHOilO.U06Hoe .ueHCTBHe Me.UH, Ha npHMepe peryJISIU.HH ypOBHSl 

caxapa Kpos11 rrpH mrreprm1KeMHH. Me.uh CBSIJbJBaeT cy11bcf>rn.u

p11JibHhie rpynnhI 11, TeM caMhIM, oKa3bIBaeT BIIHSIHHe Ha xomrno

peaKTHBHbie c11creMbI opraHHJMa (B.C. Pa'1uec, RB. faHrnKeBH'I, 1959). 
IlpH HeJJ:OCTaTKe Me.UH B KOpMax pa3BHBaeTCSl aHeMHSl H 3H-

300TH'leCKaSl aTaKCHSl y )J(].{BOTHblX ("JIH3yxa"' "Topcf>SIHOH JTOHOC" 

H T.n.). B 60Jibllll1X KOJJH'leCTBax Me,Ub TOKCHlJHa (B.Jil.feoprHeBC

KHH, 1978) . TaK, 6blJJO ycTaHOBJJetto 'ITO B ApMeHHH BcJie.acrnHe 

nw1eraJOBblX BhI6pocoB A.rrasep,UCKOfO ropHO- MeTaJIJIYPfH'IeCKOro 

KOM6HHaTa y oseu npOSIBJISleTCSl 3H,UeMHlJecKaH HKTeporeMOrJJ06H

Hypi-rn. Hccne.uonaHHSI C.III.ApYTtoHSIHa H M.A.Pmua (1990) no

KaJaJIH' 'ITO B COCTaBe 3THX JlbIJieBblX BbI6pocoB npepo6Jia.uaeT a3-

P030Jlh Me.UH H B MeHbllleH CTerreHH coe,LlHHeHHSl U.HHKa, CBHHU.a H 

AP. np11Mecei1. B nelJeHH 11 wepcrn 6oJihHbIX )l{emyxoH: oBel~ 06-

Hapy)l{eHo 60JibllIOe KOJIH'leCTBO Me.UH, aBTOpbl npe.Ll)JaraJOT HC

llOJJbJOBaTb aHaJIH3 wepCTH Ha Me,Ub .Ll)JSI BblHBJJeHHSl HKTeporeMor-
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JI06Jrnyp1111 y oseu.. 1136bITOK MO.Jrn6.uetta R pau110He CHH)l(aeT yc
BO.HeMOCTb Me.UH. MeJlb BbIBOAHTC» HJ opraHHJMa l(epe3 KHllle'-1-
HHK c )l(eJll(bJO H TIOl(KaMH. 

KOBAJihT 

MHKpo3JieMeHT K06aJibT BXOAHT n cocrnB BHTaMHHa B12 
(UHaHK06anaMHH), o6ttap)')KeH B HHCYJlHHe. Ilo .UaHHbIM B.B.Ko

BaJibCKOrO, B.C. lJe6aeBcKoH: (1949), 51Jl.Po3eH6axa (1954) K0-

6anbT OKaJbIBaeT 6narOTBOPHOe BJIHHHHe Ha pOCT' TlpO.UYKTHB
HOCTb ceJibCKOX03HHCTBeHHblX )l{HBOTHblX, TlOBblWaeT 06my10 

ycTOH'IHBOCTb opraHH3Ma K He6naronpHHTHblM cpaKTOpaM cpe)lbl. 

O.M.Mypa,nHH (1963) yCTaHOBHJia, 'ITO K06aJibT nOBh1waeT ecTecT

BeHHYJO peJHCTeHTHOCTb, 6naro.napSI yBeJIHl(eHHJO HMMYHOreHHhIX 

6ern- H raMMa-cppaKUHH 6eJIKOB KpOBH, cparou:HTapHOH aKTHB

HOCTH JieHKOUHTOB H 3JieMeHTOB MOHOHYKJieapHOH CHCTeMbI. 

M.C.fpttropHH, r.A. fpHropHH H O.M. Mypa,UHH (1975) B 
HCCJie,UoBaHHHX, npoae.ueHHblX Ha Til(eJiax, TlOKa3aJIH 6naroTBOpHOe 

BJIHHHHe K06aJJbTa Ha 6eJIKOBblH o6MeH. TaK, ycTaHOBJietto JlOCTa

Bepttoe noBbIWeHHe KOJIHl(ecrna o6wero 6enKa a reMOJIHMcpe a 
cpe,UHeM Ha 0,4-2%, aJih6yMHHOB Ha 0,8r%, raMMa-rno6yJIHHOB Ha 

13r%. 3ro IT03BOJIHJ10 aBTOpaM JaKJIIO'l11Tb, lff() K06a.JlbT MO:>Ker npmte
HHTbCH .ll,JUI ITOBblllleHHH o6we.H pe311CTeH1HOC'Il{ opraHH3Ma Jll(eJl. 

Ko6anbT aKTHBHpyeT p.si.n cpepMeHTOB - cpoccparnJy, KaTa.Jia

Jy, Kap60KCHJiaJy' aprnHaJy' ycHJlHBaeT fJlHKOJlHTHl(eCKYJO cpyHK

UHIO KPOBH H .npyrne BH,Ubl o6MeHa semecTB. Ko6aJJbT peryn11pyeT 

reMono33 KaK caMocTOHTeJlbHO, TaK H B cocTase BHTaMHHa B 12 . 

XapaKTepHo, l(TO y rro1111racTpHl(HhIX )l{}fBOTHbIX oCHOBHbIM Mec

TOM o6Metta K06aJibTa SIBJIHeTCH py6eu, r.ne MHKpocpnopa ero Hc

TIOJibJyeT KaK .u;rn CHHTeJa BHTaMHHa B12. TaK H JJ)l.sl CHHTeJa llPY
rHX cpaKTOpOB poem py6UOBblX MHKpoopraHH3MOB. 

He.uocTaTO'lHOe noc1)'Tinett11e Ko6anbTa B opraHHJM BbI3bI

saeT PH.U HapyrneHHH HJBeCTHblX no.n HaJBaHHeM aK06aJibTOJa 

("cyXOTKa", "JIHJyxa", 51.M.Eep3HH,1950). 

A.A.Ka6blill (1964) Ha nO'IBe He.llOCTaTO'lHOCTH B cpe.lle K0-

6aJJbTa H MapraHua H H36blTKa MarHHH H CTPOHU.H51 ycTaHOBHJI y 

KpynHoro porarnro CKOTa 3H)leMH'leCKYIO OCTeO,UHCTJ)OcpHIO, TIOKa

JaB np11 3TOM ponh K06aJihTa B ocTeoreHeJe. 

Ko6aJJhT BhIBO.llHTCH HJ opraHHJMa l(epeJ )l{eJIY.llO'lHO-KH

wel(HhIH TpaKT H TIO'IKaMH. 
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MAPfAHEU 

MHKp03JleMeHT Mapnrneu. BXO.UHT B aKTHBHYJO rpynny cpep
MeHTOB aprnHaJbI (Hellerman, 1937, Richards, 1940), AHnerrTH

.uaJ(Smith, 1948) 11 .np. Ott oKaJbrnaeT noJIO)l(HTeJlbttoe BJIH.HHHe Ha 

poCT l1 pa3BHTHe )l(JiBOTHbIX 'lepeJ CB.HJb ero c ropMOHaMH nepeJl

HeH .nonH rnnocp1na. Yl(acTeyeT B npoueccax KPOBernopettH.H, yc11-

mrnaeT BbIJBaHHYJO HHCyJlHHOM fHJlOfJlHKeMHJO, TIOHH)l(aSJ co.nep

)l(aHHe caxapa KpOBH (<l>Jl.EepHWTeHH 1947, 1949), yqacrnyeT B 
peryJIHUHH OKHCJIHTeJibHbIX npoueccos. He.uocTaTO'IHOe nocryrrne

HHe Maprattu:a B opraHHJM HapywaeT penpOJlYKTHBHYJO .ue.HTeJlb

HOCTb H JiaKTaQHIO (Orent, Mc.Collum 1931), BbIJbIBaeT y nopOCHT 

- "xpoMOTY"(Wilgus et.al,1937), y TITHU -nepH03HC - .n.ecpopMa

UHIO l1 paJMSJfl(eHHe KOCTeH H cycTaBOB. Bse.neHHe MapraHua B 

)l(HBOTHblH opraHH3M BOCCTaHaBJIHBaeT pocT H pereHepau1110 KOCT

HOH TKaHH. 

)({EJIE30 

M11Kpo3neMeHT xeneJo BXOJlHT B cocTaB reMorno611tta 11 

HyKJieorrpoTeH,ll.OB SJ)lepHOH cy6CTaHU.HH KJieTOK, yl(aCTByeT B 

OKHCJIHTeJYbHO-BOCCTaHOm1TeJ1bHbIX npoueccax, a TaK)l{e B HMMy

H06HOJ10fH'leCKHX peaKuHHX. He.uocTaTOl(HOe nocTynnem1e )l{eJieJa 

B opraHH3M )l{HBOTHbIX npHBO.llHT K rnnoxpOMHOH aHeMHH, K H3-

MeHeHHHM s KOCTHOH TKaHH. YpoBeHb )l(eJieJa MO)l(eT cJI~HTb rro

KaJaTeneM KOMneHcaTopHO- a.uarrTaUHOHHhlX DOJMO)l{HOCTeH opra

HH3Ma. 

MHKp03.JieMeHT HOA co,n:ep)KHTCH BO BCeX TKaHSJX H )l{HJl

KOCTHX opraHHJMa, BXOJl}IT B COCTaB rOpMOHOB lllHTOBHJlHOH )l{e

JieJbl, perynttpYJOlllHX Mern6ontt'leCKHe npouecchI B opraHHJMe Ha 

BHYTPHKJieTO'lHOM ypoBHe. He.uocrnrn<Ittoe COJlep)l{aH11e HOJla so 

BHeurneii cpe.ne y l(eJIOBeKa H )l{HBOTHblX, npHBO.llHT K paJBHTHIO 

'.lH,ll.eMHl(eCKOfO 306a. 

M HKp03JieMeHT BaHa,UHH OKaJblBaeT CTHMYJ1Hpy10mee .lleHCT
BHe Ha KpOBeTBOpeHHe, o6na.naeT Bbtpa)l{eHHblM .neHCTBHeM Ha 
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KOCTHhIH M03r. YcrnHoBJieHo TaK:lKe .uetlcTBHe era H Ha HeKoTOpbre 

cpepMeHTbI. Ott 3aMeTHO rro.uarurneT cpepMeHTaTHBHYIO aKTHBHOCTb 

Tp1mCHHa, TOPM03HT CHHTeJ XOJiecrepHHa (Geyer, 1953), CHH)l(aeT 

co.uep)KaHHe xo.necrepwHa B rre'leHH (Monntain et.al, 1956) H csSI-
3aH c JIHITH.llHhIM 06MeHOM (Schroeder et.al, 1963). 

BaHa,n;wtt SIBJISieTCSI secbMa sa)KHhIM MHKpo::rneMeHTOM )l,JISI 

rrpouecCOB, IlPOHCXOMl.l.1)1X B KOCTHOH TKaHH, cnoco6cTBySI OCa)K

)l,CHHIO coJietf KaJihU:HSI H }'BeJIH'IHBCUI ycTOH'IHBOCTb 3y6oe K Ka

pHecy, OH ITOCTOSIHHO co.uep)KHTCSI B KOCTHOH TKaHH (Lutomska 
et.al, 1961 H .up.). 

CTPOHIJ,U:H U: <l>TOP 

MHKp03JieMeHTbI CTpOHUHH H cpTop o6ttapyxeHbl B KOCTSIX 

CKeJieTa H B 3y6HOM eemecn~e, HMelOT IlpSIMOe OTHOWeHHe K 

pOCTY H paJBHTHIO KOCTeii H 3y60B H ,n;erroHHPYIOTCSI B HHX 

(T.A.HttKonaeBa" A.C.oeJIHUKHH, 1951, Turekian et. al., 1956). 

11ccne.uoBaHHSI Mc Donald et. al.(1955) .uoKa3aJIH, 'ITO Ka.Jib

IJ,HH H cpoccpop HrpalOT 3alUHTHYfO pOJib no OTHOWeHHIO HaKon;re

HHSI B opraHH3Me CTpOHUHSI . IlOBbIWaeT BbIBe)l,eHHe CTPOHUHSI HJ 

opraHH3Ma H36bITKH MarHHSI (Clark, 1965). )lpyrwe MHKp03JieMeH

Tbl TaK)l(e BJIHSllOT Ha OTJIO)l(eHHe CTPOHl{HSI B KOCTSIX. 

CBU:HEIJ, 

MHKp03JieMeHT CBHHeu B opraHHJMe npHCYTCTnyeT BO Bcex 

opraHax H TKaHHX. CsttHeu recHo CBSI3aH c o6MeHHbIMH npou,ec

caMH B KOCTHOH TKaHH CKeJieTa H Jy6os TaK:lKe KaK cpoccpop H 

KaJlbUHH, CBSl3aH c MYKOJIOJIHCaxapHJl,aMH KOCTH H KOJIJiaretta. 

M.H.ToMCOH (1950), M.K.Xa'laTpSIH (1955) w .upyrne noKa3anH, 

'ITO B CBHHIJ,OBbIX npOBiiHUHSIX HJIH npH H36bITKax CBHHl{OBOH Jlbl

JIH B 803.llYXC, OH aKTHBHO HaKailJIHBaeTCSI B KOCTHOH CHCTeMe, SIB

JISIRCb BhICOKOTOKCH'IHbIM 3J1eMeHTOM. 

J13yqaSJ MHrpaU,HIO CBHHua B uerrH IlO'IBa-pacTeHHC-)l(HBOT

HOC-l{eJIOBeK, B.B.YcTeHKO (1990) ycTaHOBHJI, 'ITO B patioHe Tex

HOrCHHOro 3arp513HeHHSI ypoaeHb CBHHl{a BOJpacTan BO Bcex 

JBeHbSIX 6wo.nornqecKotf u,enw. 3rn no.urnep.uirn E .A. PeBH'I (I 990) 

rrpH HCCJIC.llOBamm JlOKaJareJieti KPOBH H .up. 6Hocy6cTpaTOR Ha

ceJICHHSI rrpOMblWJieHHhIX ropo.uoB. Co.uep)l(aHHe CBHHIJ,a B TKaHH 
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opraHH3Ma 3Ha'IHTeJibHO ITOBblllICHO, 'ITO pe3KO CHH)KaeT co.uep)Ka

f·IHC UHHKa. 3TO npHBOAHT K CHIDKeHHIO pe3HCTCHTHOCTH H HM

MYHHOro CTaTYCa opraHH3Ma l{eJIOBeKa H )KHBOTHbIX. 

; B .B.KoaanbCKHH:, A.11.MaKapoea (1978) ycTaHOBHJIH B Ap-

M~HHH 6oraThie CBHHUOM eCTeCTBeHHblC cy6pernOHbl, r.ue y 'laCTH 

m),CeJieHHSI BblSIBHJIH 3H.lleMH'ICCKl1e 3a6oJieBaHHSI HepBHOH CHCTe

M~l B cpopMe ueQ>annrn, HlllllaJinrn, nmepMeHoppe11, rnHll1BHTa H T.n. 

IJ,U:HK 

MwKp03JieMeHT UHHK co.uep)KHTCSI no ecex opraHax H TKaHSIX 

opraHHJMa H pacrrpe.ue.nHeTCSI 6oJibllle ncero e wepcT11, JaTeM e 

KOCTSIX, ne'ICHH, TIO)l,)KCJIY.UO'IHOH )KeJ1e3e, KO:lKe, MbUIIUaX, TIO'IKax. 

B KpOBH IJ,HHK e HaH60JibWeM KOJIH'leCTBe co.uep)l(HTCSI B 

3pHTPOUHTaX H HaHMeHbllleM B JieHKOUHTax H I1Jla3Me. 

lJ,HHK DXO.UHT B COCTaB cpepMeHTa Kap6oaHrH,Upa3bl 3pHTp0-

UHTOB, yqacTBySI B rrpoueccax ,llbIXaHHSI H Me~O'IHOro 06MeHa. 

KpoMe Toro, UHHK SIRJISleTCSI Hecneu11cp11'1eCKHM KOcpaKTOpOM pH

.ua .uern.uporettaJ, Kap6oneTH)la3, Tpattccpop11Jia3, meJTO'IHOH cpoc

<t:>aTa3hI, HrpalOlUCH Ba)l(HYfO POJib B npoueccax OKOCTeHeHHSI 

(A.0.Bo:HHap 1960; Yan-Reen, 1954). 

YcrnttoMeHa cpH3HOJIOrH'lecKaSI poJTh l{HHKa B rrpoueccax 

poem, pa3BHTHSI, pa3MHO:lKeHHSI, BCaCbIBaHHSI yrneBO.UOB, o6MeHa 

MO'leBOH KHCJIOTbI H T . .U. UwHK ycwrneaeT rnnornwKeMH'leCKHH 

3<f:>cpeKT HHCYJIHHa H npe.uoxpaHRCT ero pa3pyweHHe HHCYJIHHa3oH:. 

BbICOKHe KOHueHTpauHH IJ,HHKa B KOpMax 3a.Aep)KHBalOT pocT :lKH

ROTHbIX, J-tapywalOT pa3BHTHe CKeJTeTa H MHHepa.JIH3al{HIO KOCTCH 

BCJie,UCTBHe CHH:lKeHHSI B HHX co.uep:>1<aHHfl KaJlbUHSI H cpoccpopa. 

lJ,HHKOBaSI He,UOCTaTO'IHOCTb y l{blJlJISIT rropa:lKaeT KOHCl{

BOCTH, Bbl3blBaeT OTCTaBaHHe B pocre, HapywaeT JlOJIOBOe C03pe

naHHe, onepettHe, BJIHSieT Ha KO)Ky-rrapaKepaTOJ. 

U:CTOqHU:KU: MU:KP03JIEMEHTOB 

f JiaBHblM HCTO'IHHKOM MHKp03JIMeHTOB SIBJISleTCSI 3eMHaJI 

Kopa, 113 KOTOpoti OHH MHfPHPYIOT B BO.UY, pacreHHSI, )l(HBOTHbIH 

opraHH3M (3BeHbSI 6HoreOXHMH'leCKOH n11meBOH u,errH), onpe.Ue.JISISI 

611oreHHblH UltK.II XHMH'lecKHX 3JieMeHTOB (B.B.KoBa.JibCKHH, 1985). 
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M HKpcn.~eM~ HTbd 

PHc.4 .6ttoreoxHMH'ICCKHC nHll.(CBble uentt 

XHMH':ICCKHX 3JICMCHTOB (Ilo B.B. KoeanhcKoMy) 

llpOHCX()l!(;lCHKH 

BoJMO)KHO ttaxm1<,n:eHHe MHKP03JieMeHTOB so BJl.bixaeMOM 

BOJ.nyxe (KaK CJie.nCTBHe ,UeHTeJibHOCTH 4eJIOBeKa) , B COCTaBe TiblJIH 

Ii .np. He.nocTaTOK HJIH HJ6bITOK MHKp03JieMeHTOB B cpe.ne o6HTa

HliH npHBO.UHT COOTBeTCTBeHHO K .n.ecpHUHTY HJIH H36b!TKY ero B 

)KHBbIX opraHHJMaX, H, KaK CJie,nCTBHe, K paJJIH'-IHblM HapyrneHHfiM 

roMeOCTaJa, BI1J10Tb .no pa3BHTIUI 3H,IJ,eMH'-leCKHX 6oJieJHeH. 

MEXAHH3M ,llEHCTBHH MHKP03JIEMEHTOB 

MexaHH3M .n.eHCTBHH MHKp03JleMeHTOB B OCHOBHOM o6mHH 

.UJIH ecex - :no npe)l(.Ue ncero crroco6HocTb HX B tte6oJibWHX KO

JIH4ecTBax 6brTb B Ka'-!eCTBe KaTaJIH3aTopoB, CTHMYJIHTOpOB aKTHB

HOCTH cpepMeHTHblX CHCTeM, .neHCTBHH 6HOJIOrH'-leCKH aKTHBHbIX 

BemecTB, B TOM '-IHCJie ropMOHOB, BHTaMHHOB. CToBe.ueHHe MHK

po3JieMeHTOB B opraHHJMe onpe.nemieTCH KOMOJieKCOM HX XHMH-

4eCKHX CBOttCTB. MttorHe MHKp03JieMeHTbI, BXOJl.H a cocTaB CJIO)K

HhIX opraHH'-leCKHX coe.nHHeHHH, B JaBHCHMOCTH OT HX COCTOHHHH 

H cpOpMbl (pacTBOpHMble, HepaCTBOPHMbie), Hrpa10T HCKJI10'-IHTeJib

HyID pOJib B o6MeHHblX npoueccax, nyreM HJMeHeHHH aKTHBHOCTH 

cpepMeHTOB HJIH TIO)l.lJ;ep)KaHHSI aKTHBHoro COCTOHHHH 6eJIKOBOH 

MOJieKyJihl. He OKOH'-laTeJlbHO HJyqeH MeXaHH3M o6pa30BaHHSI Me

TaJIJIO-HOHHo-cpepMeHTHblX CBSIJeH, CTOJlb Ba)l{HbIX B HOpMaJibHOH 

)l(HJHe.neHTeJihHOCTli opraHHJMa. B no}J,lJ,ep)l{aHHH roMeocrnJa Ha11-

60Jiee cymecTBeHHO CHHeprH'-leCKOe HJIH aHTarOHHCTH'-leCKOe 

B3aHMOBJIHHHlie HeKOTOpblX MHKP03JieMeHTOB KaK B caMOM opra-
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HHJMe, TaK 11 B rroc1)'Ila101UHX B opraHHJM npo.nyicrax rrnTamui:, 

HJIH B KopMax ceJihCKOXOJHHCTBeHHhlX )tornoTHbrx. TaK, Hanp11Mep 

ycTaHoBJieHo, '-!TO HeKOTOpble MHKp03JieMeHThl, nocTynaH c Kop

MOM B opramnM )ICBa'-IHbIX, COJ.UalOT 6JiarorrpHHTHY10 cpe.ny ,U.IUI 

)l(HJHeJl,eHTeJibHOCTH MHKpocpJIOpbl py6ua, ITOBbIIUalOT aKTHBHOCTb 

py6U.OBblX cpepMeHTOB, B peJyJibTaTe qero ynyqrnaeTCSI nepeaapH

MOCTb KOpMa. 
3¢cpeKT .ueii:CTBHH MHKp03JieMeHTOB BO MHoroM JaBHCHT OT 

KOJIH'-leCTBa ero BHyTpH opraHHJMa. TaK, ycTaHOBJleHo, '-lTO mum
.. 111e cpTopa B IlHTheBOH so.ue B KOJIH'-!ecrne 1-1,5 Mr /JI CHH)l{aeT 

npou,eHT Ja6oJiesaeMoCTH KapttecoM, a yBeJIH'-leHHe ero .uo 2-3 

Mr/JI npHBO,IJ,HT K cpn10opo3y-xpOHH'-leCKOe 3a60JieBaHHe KOCTHOH 

CHCTeMbl H Jy60B. 
11cCJie.uosaHHHMH A.C.EpyrnH (1985) noKa3aHo, '-!TO MaJible 

KOJIH'-leCTBa MOJIH6.UeHa nopH,lI,Ka 25-50 Mr/Kr OKaJhIBatoT 6naroT

BOpHoe BJIHHHHe Ha COCTOHHHe nmu.esapemrn B py6ue )ICBa'-!HbIX 

)l{HBOTHbIX, aKTHBHPYH MHKpocpnopy H cpaytty py6ua, a 60JiblllHe : 

300Mr/Kr l1 Bbillle, yrHeTalOT )l(l13He,UeHTeJibHOCTb 0611TaTeJieH 

py6u,a, Bbl3bIBaH rny60KHe HapyrneHHH nmu.eBapeHHH y )t<Ba'-lHbIX 

)l{HBOTHblX. 
B .ueifcTBHH MHKp03JieMeHTOB HeMaJIOBa)KHYJO poJib wrpatoT 

BJaH MOOTHorneHHH Me)l(JJ:y oT.uenbHbIMH MHKP03JieMeHTaMH . Becb

Ma y6e.nHTeJibHblM B 3TOM OTHOWeHHH HBJIHeTCH B3aHMOCBH3b MO

JUt6,UeHa H Me.UH . YcTaHoBJieHo, '-!TO 1n6bITOK MOJIH6J1.etta 11 He

.nocTaTOK Me.nH B pau,HOHe poraTOro CKOTa npHBO,IJ,HT K 3a60JieBa

HHIO MOJIJ-16.neHOJ - MOJIH6.neHOBblH TOKCHK03. )J,o6aBJieHHe, B 

3THX c; 1yqanx, B pauHOH 60JibHbIX )l{l1BOTHbIX rrpenapaTOB Me.UH 

ctt11MaeT HBJiemrn, npwcymHe 3TOH 6oJie3HH. 0.nttaKo 11Jy'-lett11e 

3TOro HBJieHHSI noKaJaJIO, '-!TO .UJIH IIOJIY'-leHJUl 6narornopHoro 

BJIHHHHSI nperrapaTOB MeJl,H npH MOJIH6.neHOJe (MOJIH6.UeHOBblH 

TOKCHKOJ) )KHBOTHblX, He06XO,IJ,HMO HaJIH'-!He HeopraHH'-!eCKOrO 

cynh¢arn. )J,aJibHei1wee HJyqemte :noro HBJieHHH no.urnep.n.HJIO 

HenpeMeHHOe yqacTHe HeopraHWieCKOro cyJibcpaTa BO B3aHMO

Jl,eHCTBHHX MOJIM.6.UeHa H Me.UH. MexaHH3M :noro, O'-leBHJl,HO CJIO)l{

Horo npouecca, noKa He HJyqeH, He 11cKJ110'-leHo, '-!TO B 3TOT npo

u,ecc BOBJie'-!eHbl H .np. MHKp03JieMeHTbI. 

3asepwaH KpaTKHH o6Jop CBe.UeHHH, Kaca101UHXCH HeKOTO

PblX Ba:)tCHeHlllHX MHKp03JieMeHTOB, Mbl nepei1.neM K 6onee o6CTOSl

TeJibHOMY o6Jopy HMe10lUHXCH .naHHblX no MOJIM.6,UeHy, KaK JIHTe-

25 



payYpHblX, TaK H .naHHblX aBTOPOB MOHOrpa<t>HH H COTPY.LI.HHKOB 

Kacf>e,npbl cpH3HOJTOrHH, naTOcf>H3HOJionrn H pa.nH06Honor1111 Ap

MHHCKOH ceJlbCKOX03HHCTBeHHOH aKa,neMHH. 

MOJIHB,L(EH 

MHKp03JTeMeHT MOJIH6.neH (naT. Molybdenum) cHM80JT Mo, 

XHMH"leCKHH 3JieMeHT VI rpyrrnhI nep11on111.(ecKo:H cHcTeMbI MeH

neneeBa, aT.H. 42, aT.M. 95,94. MonH6.nett CBerno-cepb1.H yYronnaa

KHH MeTaJIJI, ITJIOTHOCTb 10,2r/cM3
' TeMnepaTypa nJtaB.JleHHH 

2620°C, XHMHl.(eCKH CTOeK, OKHCJISJeTCH Ha 803.LI.yxe npH TeMnepa

l)'pe Bblllle 400°C. B np11po.ne MOJTH6.LI.eH npe.ncrnB.!leH ceMhlO crn-

6HJihHhIMH H30TOI1aMH c MaCCOBbIM l.(HCJIOM 92, 94-98 H 100, 113 

KOTOpbIX HaH6oJTee pacnpocTpaHeH 98Mo. HMeeTCfl pa,nHoaKTHB

HbIH H30TOI1 99Mo, nozyreHHbIH HCKyCCTBeHHO. 

3JleMeHT Mo OTKpbIT B l 778r. lllBe.llCKHM XHMHKOM K.Wee

Jle, Bbl)J;eJIHBlllHH, npH o6pa60TKe MOJIH6.nemna aJOTHOH KHCJIO

TOH, MOJIH6}leHOBYJO KHCJI01)'. ,ll.pyro.H llJBe,ll,CKHH XHMHK TI.fbeJibM 

8 l 782r. BnepBble IlOJTY'IHJl MeTaJIJil14eCKHH MOJIH6.LI.eH, BOCCTaHOB

JieHHeM Mo03 yrnepo.noM. 

MoJTH6,UeH, KaK THilH"IHblH pe,UKHH 3JleMeHT, B 3eMHOH KOpe 

co.nep)KlfTCH 1, 1-10""% (no Macce). B npHpo.ne onpenenHeTcH Mo

JtH6.n.eH +2,+3,+4,+5,+6 8aJieHTHblH 11 no.n.BepraeTCH OKHCJleHHIO. 

06mee 'IHCJIO MHHepaJI08 MOJIH6.LI.eHa -15, KOTOpble o6pa3yJOTCH B 

6Hoccf>epe. B 6Hoc¢>epe MOJIH6,UeH CBHJaH c )f(HBblM BemecTBOM H 

nponyKTaMH ero pacnana. OH nerKo oKHCJifleTCH B weJIOl.(HbIX yc

JIOBHHX .no MOJTH6.LI.aTOB, KOTOpbie, KaK npaBHJIO, nerKO pacrnopH

Mbl. B ycJIOBHflX cyxoro KJIHMarn MOJlH6.LI.eH HaKanJIHBaeTcH B pe

JYJibTaTe MHrpaUHH B coJiflHbIX oJepax 11 cOJTOH"laKaX. B YCJIOBHHX 

BJla)KHOro KJIHMaTa MOJTH6.n.eH MaJIO IlO.LI.8}f)KeH 8 KHCJibIX Il0'18aX, 

Il03TOMY 8 3THX MeCTaX IlO"IBY 06orarn:a10T MOJIH6,ll,eHOM B BH.LI.e 

y.no6peHHH. MoJTH6.netta Marro B pe'IHbIX BO.LI.ax, OH onpe.n.enHeTcfl 

ITOPH.U.Ka 10-7 -10-8%.ITocyYnaH 8 OKeaH, MOJTH6.lleH MO)KeT HaKan

JIHBaTbCH 8 MOpCKOH 80.LI.e, KOHUeHTPHPYHCb 8 fJIHHHCTblX HJiax, 

6oraTblX cepOBO.U.OPOM. 

MexaHH'leCKHe CBOHCTBa MOJTH6.neHa 06ecnel.(HBa10T 'IHCTO

TOH MeTaJIJia, MeXaH11"1eCKOH H TepMH"leCKOH o6pa60TKOH Ha 803-

.u.yxe npH o6hI"IHOH TeMnepayYpe. MoJtH6.LI.eH ycTOHl.(H8, H TOJibKO 
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npH TeMnepal)'pe 600°C 6bICTpO OKHCJIHeTCH, npouecc 3TOT HaqH

HaeTCH }')Ke npH TeMnepal)'pe 400°C. 

XopowHM pacTBOPHTeJTeM MOJIH6.neHa HB.!lHeTCH CMecb a3oT

HOH H cepHOH KHCJTOTbI, OH He3HaqH'J'e.JlbHO paCTBOpHeTCB B cep

HOH H COJIHHOH KHCJIOTaX rrpH TeMneparype 80-100°C. 

Mo1rn6.neH o6pa3yeT JlBa ycrn.H•urnbIX OKHCJia, .llBYOKHCb 

Mo02 - TeMHO-KopwrneBhlH KPHCTaJIJI H TpeXOKHCh Mo03 - 6e

JTb1e KPHCTaJIJibl. 

B HaCTOHrn:eM yCTaHOB.!leHbJ TpH cyJibcf>H.lla MOJIH6,neHa -

MoS3,MoS2 u Mo2S2. ,lJ.HcyJTh$H.LI. BCTpeqaeTCH B npHpo.ne B BH.lle 

MOJIH6.lleHHTa H B BO.LI.e HepaCTBOpHM. CoJlH MOJlH6,ll,eHa - 3TO MO

JTH6}leHaT aMMOHHH, MOJT116.neHaT HaTpHH, CO,llep)KaT MOJTH6.lleH B 

JlOCTynHOH )1.JIH pacTeHHH H )KffBOTHbIX cpopMe H HaXO,UHT npHMe

Hemt:e B pa3JIH4HbJX c<t>epax ttaponHoro X03Hiicrna. 

Cb1pbeM )1.JIH nOJIY'leHHH MOJIH6.lleHa, ero crrnaBoB H coe,llH

HeHHH CJiy)KaT MOJIH6.LI.eHHTOBble KOHU,eHTpaTbl, CO,llep)KalUHe 45-

50% MOJIH6,UeHa. HapH.LI.Y c 3Tl1M HCTOl.(HHKOM MOJIH6.LI.eHa MOryT 

6bITb MOJIH6.LI.eHCOJlep)Karn:He Me.LI.Hbie H Me.LI.HO-CBHHU.OBO- UHHKO

Bbie PY.llbL MernJIJTH"leCKHH MOJI116.neH nOJIY11a10T B BH.lle nopornKa, 

KOTOpbIH npeapama10T B KOMnaKTHblH MeTaJIJI, B OCHOBHOM Mero

.LI.OM nopOlllKOBOH MeTaJIJTYPrHH HJTl1 nJTaBKH. 

Enaro.napH BhICOKHM KaTaJIHTHl.(eCKHM cBoi1crnaM, rnaBHbrM 

o6pa30M, TpeXOKHCb MOJTH6.LI.eHa HaXO,UHT lllHPOKOe npHMeHeHHe B 

npoMhIWJieHHOCTH. TaK, MeTaJIJIHl.(eCKHH MOJIH6.LI.eH np11MeHBeTCH 

B npOHJBO,UCTBe 3JieKTpOBaK)'YMHhIX npH6opoB, 3JieKTpOOCBeTH

TeJibHbIX JiaMn, pa.nHoJiaMn, peHTreHOBCKHX Tpy6oK H .np. 0.nHaKo 

60JTblllafl l!aCTb npOH3BO.LI.HMOf0 MOJI116.neHa HCilOJib3yeTCfl B 

npoHJBO.LI.crne nernpoaaHHbIX cTane.H . HeKOTOpbce coe.nHHemrn 

MOJrn6.neHa, KaK HanpHMep, MoS2 npHMeHfleTCH KaK CMaJOl.(HbIH 

MaTepHan MH TPYWHXCH MexaHHJMOB, npyrHe coe.LI.HHeHHH ero, 

KaK HanpHMep, Na2M004 - HCilOJibJyeTCH B npOHJBOJlCTBe KpaCOK 
H JiaKOll. 

MoJIH6.LI.eH wHpoKo pacrrpocTpaHeH 8 reoc¢>epe, oH Haxo

AHTCH B IlO"IBax, 80,Uax, B pacnneJihHOM CTOKpOBe, B )f(H80THOM 

opraHHJMe. 0 3Hal.(HTeJTbHOM pacnpocTpaHeHH11 MOJIH6.LI.eHa 8 

reoccpepe yi<a3bIBalOT MHOfOl.(}fCJleHHble JTHrepaTypHbie HCTOl.(HHKH. 

A.O.B11ttorpa.LI.08 11 X.f.BHttorpa.u,oaa ycTaH08HJIH, 11To notJsa pa3-

JIHYHbIX pernOHOB 6hrnlllero CCCP co.nep)f(HT pa31IH'-IHbie KOJlH-

1.(ecrna MOJIH6.n.etta. TaK, B no"IBax pyccKoH paBHHHbI a cpe.nHeM 
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co.uep:lKHTCH 2,6·10-4%. a HaHBhlClllee .uocrnraeT l,2·10-
3
%. 

51.B.neH:Be o6Hap}')KHJI HaH60Jiblllee KOJIH'IeCTBO MOJIH6)l.eHa B 
)l,epHOBono)I.30JI11cTbIX nOLJ.Bax .KapeJibCKOH pecny6mtKH. CpaBHH
TeJibHO 6e,II.Hbl MOJilf6)l.eHOM aHaJIOfHlJ.Hble CTOlJ.Bbl B oeJiopycCHlf, 
JlaTBHH, JllfTBhI, 51pocnaecKoif, KocTpoMCKOH o6JiacTH lf tteKoTO
pb1e paH:oHhl CH6lfplf. MMo MOJIH6)l.eHa lf B cep03eMax Cpe.n;He:H 
A3HH. 

3HaLJ.HTeJibHOe KOJllfLJ.eCTBO Mo o6HapyxeHo a noLJ.aax YK
palfHbl, BopoHe:lKCKoif, KMyxcKo:H o6Jiacrnx Pocclflf, B EypHTHH 
(H.H.)KapHKOB), TarnpcTaHe (H.M.Yp3aes), B 3aKapnaTbe (11. A. 
C11poLJ.eHKO) ")l.p. no .n;aHHbIM )J; .fl.MaJI10m B PYJlHbIX MeCTOpO)l(
.n;eHHSIX Pecny6JIHKlf ApMeHHH onpe.n;enHeTcH .n;oaoJibHO Bb1c0Koe 
co.uep)l(aHlfe MOJIH6.n;eHa, .n.ocTttra10w,ee a noLJ.Bax 6,0· 10·3-2, 1 ·l0-2 

%. 3TH )l.aHHble 6bIJIH no.urnep)l()I,eHbl H HCCJie)lOBaHHSIMH 
f.A.51pOBOH, npoae.ueHHblMH B 6HoreOXHMHeCKlfX npoBHHUHSIX 
ApMeHHH, o6oraw,eHHbIX MOJIH6.uettoM. TaK, ycTattoa11eHo, ~rTo a 
AHKaaaHcKoif MOJIH6.n;ettoaow npoBHHUHH no cpe)l.HHM .uaHHbIM 
co)l.ep)l(aHlfe MOJI116.ueHa B noqaax paBHO 6,9· 10-3

, B Ka,mK.apanc
KOH l, 1·10·2 , B ,l],aCTaKepCKOH 8,6·10-

3
' BMecre c TeM no)I.3eMHbie " 

noaepxHOCTHbie BO)l.bl 3THX MeCT co.n;ep)l(aT 3HalJ.HTeJibHO 60JiblllC 
MOJIH6.uetta, LJ.eM BOJlbl coce.n;HlfX KOHTpOJibHblX paMOHOB. T.A.Ac
MaryJIHH ( 1969) ycTaHOBHJI, lJ.TO oco6eHHO 6oraTbl MOJIH6)l,eHOM 
py)l.HHlJ.Hble BOJJ;bl (0, l-8Mr/JI),rrpoMbllUJieHHbie CTOKH o6oraTH
TeJlbHbIX ¢>a6pHK "3arpH3HeHHaH HMH pelfHaH ao.n;a (1,7Mr/JI), lJ.TO 
OKa3bIBaeT BJimlHHe Ha o6urnH: caHHTapHblH pe)l(HM BO)l.OeMOB. 
ABTop C'IHTaeT npe.ueJibHO )l,OnycTHMOH KOHUeHTpauHeH MOJIH6.n;e
Ha B BO)l,e 0,5Mr/JI. 3Ta KOHUeHTpaUHSI He OKa3blBaeT KaKOfO-JIH6o 
BJIHSIHlfH Ha )KHBOTHbIH opraHH3M .n;a)Ke rrpH JlJIHTeJlbHOM nOJib30-
BaHHH. 

l13yqaH co.n.ep)l(aHHe MOJIH6.n;eHa B np11pO)l.HhIX BO)l.ax Ma
pHHCKOH ACCP H YJibHHOBCKOH o6JiaCTH, B.f.EaKHposa " 
coaBT.(1990) YCTaHOBHJIH 3aKOHOMepHoe yaeJIH4.eHHe KOHU,eHTpa
U,HH 3TOJ'O 3JieMeHTa OT JiaH,Uilla¢>TOB c KHCJibIMH Y~JIOBHSIMH cpe
)l,bl K JiaH)I,Uia<f>TaM c w,eJIO'IHOH o6cTaHOBKOH B npe)l.eJiax OT 0,4 
.n;o 10 MKf/JI. ABTOpbl C'IHTalOT, ~!To BO)l,HaSI MHrpaUHSI XHMHLJ.ec
KHX ::meMeHTOB - 0)1.HH H3 Ba)l(HblX <t>aKTOPOB nepeMeW,eHml Be
w,ecrn Ha 3eMHOH noaepxHOCTH. BhrCOKHH noKa3aTeJih K03cp<f>lf
UHeHTa BOJJ;HOH MHrpaU,HH MOJllf6)leHa ( 1,9-6,6) rro.n;rnep)f()J,aeTcSI 
ero BbICOKHM CO)l,ep)KaHHeM Ha 3THX TeppHTOplfSIX. 0.n;HaKO co.uep-
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:lKaHHe MOJilf6)l.eHa B cpe.ue a 3Ha~rnTeJibHOH Mepe orrpe.ueJIHeTcSI 
reorpacpHlfeCKHM pacrroJio)l(eHlfeM MecTHOCTH. TaK, cornacHo 
ao33peHHH B.B.KoBaJibCKoro, ropHbie 30HbI xapaKTepw3ytow,lfeCH 
6oJibWHM pa3ttoo6pa3lfeM rro~rn, co.uep)l(aT 60JihUIHe KOJiwiecrna 
MHKp03JieMeHTOB. flpHMepOM MO)l(CT CJiyxHTb CO)lep:lKaHlfe MO
JIH6)l.eHa B ropHbIX 30Hax ApMeHHH, no3TOMY B 3THX Mecrnx Ha6-
JI10Jla10Tc.11 pa3JilflfHble ttapyrnemrn o6MeHa aew,ecTB KaK y pacTe
HHH, TaK H y )l(HBOTHhlX " LJ.eJioBeKa 3HJJ;eMHLJ.ecKoro xapaKTepa. 

Bnaro.uapsi ClfcTeMaTlfLJ.eCKHM H pa3HOCTopoHHHM lfccne.uo
BaHHHM, npoae.ueHHblM yqeHblMH KaK y Hae, TaK H 3a py6e)l(OM, 
no H3yLJ.eHHIO 6HOJIOI'H'ICCKHX CBOHCTB MOJIH6)leHa, OH HaUieJI illlf
poKOe npHMeHCHHe B pacTeHlfCBO)l,CTBe, :lKHBOTHOBOJJ;CTBe, Me.n.11-
UHHe H .IJ.p. 

MOJIH6,JJ,EH H PACTEHHJI 

B HacToHmee apeMH B JIHTepaTY}Je HMe10Tc.11 HeMaJIO coe.ue
HHH, Kaca10mttxcsi poJilf MOJilf6.n;eHa JlJISI pacTHTeJihHbIX opraHH3-
MOB. X.EopTeJibC (1930) ycTaHOBHJI, lJ.TO MOJIH6.UeH KaTaJIH3HpyeT 
npou.eccb1 cpHKcau,11H pacTeHHHMH aTMoccpepttoro a3oTa. Bnepshle 
Ter Meulen (1936), E.B. Eo6Ko H coaBT. (1934) coo6w,lfJilf o 6Jia
rornopHOM .n;eHCTBlflf MOJI116.n;eHa Ha pocT H pa3BlfTHe 6060Bb(X 
KYJibTyp. A.fi.BHHorpa)l.oB (1948), E.M.MaJieaaHHaH (1962) ")l.p. 
yKa3aJIH Ha cnoco6HOCTb MOJI116.ueHa KOHU,CHTpHpoBaTbCSI B 6060-
BblX. MoJIH6.n.eH, HaKanmrnaHch a pacTeHHHX, oKa3hrnaeT 6naroT
aopHoe BJimrnHe Ha npoueCCbl npOlfCXO.UHIUHe B HHX. ABTOpbI 
CKJIOHHbl 3TO SIRJICHHe 06b.11CHHTb TeM, lJ.TO MOJrn6.ueH cnoco6cT
BYCT cplfKCaUlflf MOJieKyJISIPHOro a30Ta KJiy6eHbKOBblMH 6aKrepH.!1-
MH 6o60BblX KYJibTyp. floKa3aHO CTHMYJilfpy10w,ee .ueHCTBHe MO
JIH6.ueHa Ha pa3BlfTHe a3o6aKrepa 11 .upyrnx MHKpooprattlf3MOB rro
Jie3HbIX JlJISI pacTeHHH. 

E.B.neH:ae (1962) nHcan:"MoJI116)l.eH y1.mcrnyeT B oKHCJIH
TeJ1btto-aoccrnttoBlfTeJibHb1x npoueccax, CBSl3aHHbIX c ¢>yHKU,HeH 
MOJieKyJISipHOI'O 330Ta, "· TeM caMblM, OKa3hIBaeT BJTHSIHHe Ha yr
Jicno.n;HblH o6MeH, a TaIOKe Ha CHHTe3 xnopocpmrna". 

B.51.)KypaocKaSI (1963) TaIOKe BbIHBHJia noJIO)l(HTeJibHOe 
B.HHSIHHe MOJilf6)leHa Ha co.n;ep)l(aHHe XJiopocpHJIJia lf BHTaMHHa c B 
pacTeHlfSIX. fl.A.BJiaCJOK (1967) B HCCJie)lOBaHlf.!IX no BbHICHeHHIO 
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poJJH MOJJH6.UeHa B pocre H pa3BHTHH pacTeHHH ycTaHOBHJJ, Y:To 

HaH60JJblllee KOJH1'1eCTBO MOJIH6.ueHa CO.lJ.ep)l(HTCH B x.rroporrnacTaX 

JJHCTheB H JJeHKOnJJacToB KOpHe:H. EbIJJO ycTaHoBJJeHo TaIOKe, 'ITO 

ypoBeHb 6eJJKa B pa3JJH'IHblX opraHeJIJJax KJJeTOK CTOHT B npHMOH 

JaBHCHMOCTH OT KOJJH'leCTBa MOJJH6.ueHa B HHX. 

B HCCJie.UOBaHHHX Ha HHJlllHX opraHHJMax Nicolas H JJ.p. 6hI

JJo noKa3aHO, qTo MOJJH6,lI,eH HBJUleTCSI He3aMeHHMblM KOMTIOHeH

TOM cpepMeHTa HHTpaTpe.ll.YKTa3bl. IIOJJ.TBep)l()leHHeM 3TOro HBH

JJHCb .UaJibtte:Hurne HCCJJe.L(OBaHHJI Nicolas H Nason (1954), ycTaHO

BHBllJHe 3Ha'IHTCJJbHOe CHH)l(eHHe aKTHBHOCTH HHTpaTpe.uyKTa3bl 

npH tte.uocTaTO'IHOCTH MOJJH6.lJ.eHa. B nocJie.ll.YIOlJ.UiX 11ccJie.n;ooa

HHHX Nason ( 1962) 6bIJJO noKaJaHO, 'ITO BBC,/l,CHHe MOJIH6.ll.aTa 

HaTpl1SI HJIH TpeXOKHCH MOJIH6..UeHa 3Ha'IHTeJJbHO BOCCTaHasmmaeT 

aKTHBHOCTb yKa3aHHOro cpepMeHTa, npH 3TOM HaH60JJblllaH aKTHB

HOCTb HHTpaTpe.UYKTa3bI 6bIJia OTMe'ieHa B MHTOXOHJl.pHHX, HJJ.pax, 

x.rroporrnacrnx H .up. 

Amon, Stout ( 1939) peJyJihTaTaMH CBOHX 11ccJJe..a.osaHHH y6e

.UHTeJihHO noKaJaJIH, 'ITO ..a.ecl>HUHT MOJIH6..a.etta pe3KO no,lJ,aBJlHeT 

pOCT KJJesepa, OBCa, H'iMeHH, BbI3hIBaeT 6oJie3HH JIHCTbell HOMH

.uop, canaTa, CJJHBbl H ..a.pymx CeJibCKOX03HHCTBeHHhlX KYJihTyp , 'iTO 

nOJBOJIHJJO HM C,/l,eJiaTb BblBO.ll. 0 pOJJH MOJJl16,1J,eHa H ,ll)IH llbICllJHX 

pacTeHHH. PeJyJJbTaThI 3THX HCCJie.lJ.OBaHHH .Ua.JIH Ha'la.JIO 11cnoJib

JosaHH10 MOJIH6.n;eHOBblX y.uo6peHHH. 

$1 .B.TleHBe(l980) B OTibITaX no BHeCeHHlO MHKPOYJJ.06pe1m:H 

B ITO'IBbl nonyqHJIH ITOJIO)l(HTeJJhHbIH pe3yJibTaT. TaK, co.uep)l(aHHe 

o6mero 6eJJKa B 3epHO ropoxa yBeJJH'IHJJOCb Ha 7 ,9%' B JJHCTbSIX 

canaTa Ha 3,3% no cpasHeHHJO c KOHTpoJJeM. MonH6JJ.eHOBb1e 

y.uo6peHHSI ITO .n;aHHblM TOfO )l(e aornpa nOBbllliaJIH ypo)l(aH KJle

BepHoro cetta Ha 8- lOu/ra, BHKH Ha 2-3u/ra. Mo;rn6.ueH 3HaqH

TeJJhHO noBbllllaeT ypo)l(aH H caxapHCTOCTb caxapHOH CBeKJJbl 

(C.K.Ke.n:poB-3HxMaH, P.E.Po3eH6epr, 1957). I10JJY1-1eHHb1e pe-

3YJ1bTaTbJ 6bIJIH TIO.L(TBep)l(JleHbl B HCCJie..a.oeaHl1SIX BJl.)KypaBCKOH 

(1963), TIOKa3aBllleH 'iTO onpbICKHBaHHe TpaBOCTOH pacrnopoM co

JJeH MOJIH6.UeHa noBhilllaJJH ypo)l(att ceHa Ha II,811/ra. Otta BbIHRH

na TaKlKe nOJIO)l(HTeJibHOe BJJHSIHHe MOJIH6,lI,eHa Ha co.uep)f(aHHe 

x.rropocpHJIJia H BHTaMHHa C B pacreHHHX, a Hewitt et.al.(1950) no

KaJan, 'ITO MOJIH6,lI,eH He TOJlbKO BJJHSieT Ha co.uep)l(aHHe BHTaMHHa 

c B paCTCHHHX, HO H npHHHMaeT Henocpe.n:crneHHOe yqacTHe B ero 

CHHTe3e. E.A.Hro.n;HH 11 .up.(1990) noJiyY:HJIH }'BeJJH'leHHe ypo)l(asi 
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SlpOBOH nweHHUbl ITPH nO,/l,KOpMKe MOJm6..a.eHOM, K06aJibTOM, 

UH HK OM. 

IJo X.f. BHHOrpa,n.OBOH (1950) cpaBmtTeJibHO Ma.Jlhle KOJIH

qeCTBa MOJIH6JJ.eHa, BBe..a.eHHble B TIO'IBY ' a TaIOKe B HCKYCCTBeH

HblC TIHTaTeJJbHhie cpeJJ.bl (rHJJ.POnOHHKa), OKa3bIBalOT ITOJIO)KH

TeJibHOe BllH.flHHe Ha npouecCbl npOHCXO.WHU:He B pacTeHHJIX, TOr

JJ.a KaK H36hITO'IHhie ero KOJJH'leCTBa OKa3bIBaJOT OTPHuaTeJibHOe 

JJ.CHCTBHe. 

MHOfO'IHCJJeHHbie HCCJJe..a.oBaHHH ITO H3y'leHHIO pOJIH MO

JIH6,lJ,eHa B ITpoueccax, npoHCXO.L(JllllHX B pacTeHHHX, He OCTaBJIHJOT 

COMHeHHH 0 6e3yCJIOBHOH Heo6XOJJ.HMOCTH MOJIH6..UeHa KaK AJIH 

HH3lllHX, TaK H BblClllHX pacreHHH, OJJ.HaKO MexaHH3M 6HOXHMH

qecKHX, a paBHO H cpH3HOJJOrw-1eCKHX npoueccoB, TIOKa 'ITO He 

BbBICHeH H Hy;KllaeTCH B JJ.aJlbHeHlliHX rny6oKHX H pa3HOCT0pOH

HHX HCCJie,lJ,OBaHHJIX. 

AHanHJ .uaHHhrx no HJyqeHHIO pa3JJH'IHbIX cTopoH BJIHHHHJI 

MOJ1H6.UeHa ha paCTHTeJJbHbIH opraHH3M noJ.BOJISICT HaM ..a.o

nyCTHTb, '-ITO JJ.CHCTBHe MOJJH6JJ.eHa, ITOBH.ll.HMOMy, peaJIHJyeTCH B 

H3BeCTHOH Mepe, llepe3 cpepMeHTHbJe CHCTeMbI. B no.n:rnep)l()leHHe 

CKaJaHHOMY MO)l(HO npHBeCTH YCTaHOBJICHHOe noJJO)l(eHHe 0 TOM, 

'iTO MOJIH6.n;eH TIOBbIWaeT aKTHBHOCTb cpepMeHTOB HHTpaTpe.L(yKTa-

3bl, HHTPHTpeJJ.yKTa3bl H rH.lJ.pOKCHJiaMHHpe.uyKTa3bl - cpepMeHTOB, 

KaTa...1H3HpyIOillHX BOCCTaHaBJJeHHe H aCCHMHJJHUHlO HHTpaTOB y 

pacTeHHH. 

He HCKJIJO'leHo, 'ITO B MexaHH3Me ..a.e'HcTBHH MOJJH6.ll.eHa Ha 

npoueccbl, npOHCXO.L(Jllll,He B pacTeHHHX, Hrpa10T pOJib CHHepm

'ICCKHe HBJieHHH, CBSl3aHHhle c o6pa30BaHHeM Ml1KP03JieMeHTHblX 

KOMnneKcos. TaK, ycrnHoBJieHo (Jl.B.Ile'Hoe,1964), •no MOJJH6AeH 

B CO'leTaHHH c MeJJ.blO TIOBbilllaeT B KJiy6eHbKax 6o60BbIX co..a.epJK:a

HHe CB060.UHOH rJJIOTaMHHOBOH KHCJIOTbl, cepHHa, rJIHUl1Ha, KOJIH

'lecrno o6mero 6eJIKa H 6eJJKosoro a3oTa, cpoccpopa, Ka.JIHSI H .up., 

Ha6n10.n:aeTCS1 B03pacTaHHe aKTHBHOCTH cpepMeHTOB, OTBeTCTBeH

HbJX 3a OKHCJJHTeJJbHO-BOCCTaHOBHTeJibHble ITpouecCbl y pacTeHHR. 

IloKaJaHo TaIOKe, 'ITO MOJIH6..a.eH MO)l(eT BCTyITaTh BO B3aHMO

JlCHCTBHe H c .upyrnMH 3JieMeHTaMH MHHepaJJbHOrO TIHTaHHH, B 

qaCTHOCTH c cpoccpopoM, OKa3bIBaSI BJIHHHHe Ha CHHTC3 6eJIKa · H 

HYKIIeHHOBblX KHCJIOT H .up. J1 .H .Co6aY:KHHOH (1990) 6bJJJO noKa

JaHo, 'ITO BHeCeHHe MOJIH6.n;eHa B ITOllBy npHBOJJ.HT, no cpaBHCHHIO 

c KOH1pOJieM, K yseJIHlleHHlO co.uep)l(aHHH 6eJIKOBOro cpoccpopa, 
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':ITO nOBhilliaCT CHHTC3 HYKJICHHOBbIX KHCJIOT. ABTOp C'HtTaeT, 'ITO 

803MO)l{HO o6pa30BaHHe <t>ocQ>opHo- MOJIH6JlCHOBblX KOMnJieKCOB, 

cnoco6HhIX B Ka'leCTBe KaTaJIH3aTopoa aKTHBHposaTh PHK-no11H

Mepa3y HJIH nOJIHHYKJICOTH,U$oc<t>opHJia3y, OKa3hIBaSI BJIHHHHC Ha 

CHHTe3 H pacnan: PHK. 

lfa JIHTeparyphI H3BCCTHO, ':ITO <t>oc<t>op OKa3hJBaeT cymecT

BCHHOC BJIHHHHC Ha YPOBCHb yrKJIH3al.lHH paCTCHHHMH MOJIH6n:eHa. 

IloKa3aHO, lJTO B pacTCHHSIX, CO,llCp)l{alUHX JlOCTaTO'IHO MOJIH6n:e

Ha, 6onee aKTHBHO coseprnaeTCfl npouecc nepexon:a HeopraHH'lec

Koro <Poc<t>opa B opraHH'ICCKHH <t>oc<t>op. 3ro oKa3bIBaeT 6JiaroT

aopHoe JlCHCTBHC Ha npou;eCCbl, npOHCXOJlHllJ,He B pacremrnx, B 

':laCTHOCTH, Ha HX <t>oc<t>opHbIH H 6eJIKOBhlH o6MeH. 

3aCJIYXHBatoT BHHMaHHSI n:aHHhIC H.H.fpHHKeBH'la, B.B. Ko

Ba.JihCKoro H H.<l>.fpH6oscKoit (1979) ycTaHOBHBIIIHx, "ITO saen:e

HHe MOJIH6,lleHa 8 Ka':ICCTBC non:KOpMKH JICKapCTBCHHbIX pacTCHHH, 

noBhilllaeT CO,llCp)l{aHHC B HHX <t>apMaKOJIOnt'ICCKH n:e:Hcrny10mero 

BelU,eCTBa H MHKpo3JieMeHTOB. K TaKOMY BhIBOD:Y aBTOpb1 npHrn1111 

noCJie MHOfOCTOpOHHHX rny60KHX HCCJIC.llOBaHHH, npOBC.llCHHblX 

Ha JieKapcrneHHhIX pacTeHHSIX. B KalfCCTBe o&beKTOB 6bJJIH 1136pa

HhI pa3HOBHJJ,HOCTH HanepCTHHKH, CO,llCp)l{alUHC rJIIOKOJH.llhl, Kpa

caBKa, MaK CHOTBOpHbIH, co.uep)l{am11e aJIKOJIOH,llbl, )l{CHhllICHh, 

3JieyrepaKOKK, 3aMaHHXa, apaJIHSI, con:ep)l{alUHC TOHH3HPYJOlllHC 

aemecrna. Bo scex 3THX pacreHHHX asTopaMH onpen:em1JIOCh co

JlCp)l{aHHe JlCHCTBytolUero BCIUCCTBa H MHKp03JICMCHTOB. Pe3yJibTa

Thl noKa3aJIH, 'ITO paCTCHHSI, n:eitCTBYJOlllHM Ha':laJIOM KOTOpbIX SIB

JljJfOTCH aJIKaJJOHJlhI, 6oraTbI MCJlhlO, pacTCHHSI, con:ep)l{amHe TOHH-

3Hpytoll.l)ie BCIUCCTBa - MOJIH6JlCHOM' paCTCHHH, con:ep)l{am11e 

rntoK03H.llbI- Maprattu;eM H MOJIH6n:eHOM. nhIJio ycTaHOBJICHO TaK

)l{C, 'ITO HaH60JibllICC KOJIH'ICCTBO MOJIH6D:eHa con:ep)l{HTCSI B 

JIHCThflX, B KOTOpbIX npoHCXO):VIT see H3BCCTHbIC 6HOXHMH'ICCKHC 

npou;ecchl, KaTaJJH3aTopoM KOTOpblX, no BH.llHMOMY' SIBJISleTCH MO

JIH6,lleH. KopHH H3YlfCHHhIX pacTeHHH cpaBHHTCJihHO 6en:Hhl Mo

JIH6n:eHoM, OJJ,HaKO KOpHH paCTCHHit CCMCHCTBa apaJIHCBblX ()t(:CHb

llICHh, apaJJHfl) OTJIH'latoTCfl 3Ha'IHTCJlbHhlM ero con:ep)l{aHHCM. 

Ba)l{HO, qro yKa3aHHhie pacTeHHH, 06pa60TaHHb1e pacrnopa

MH MOJIH6n:etta, HJIH noJiy'IHBlllHC MOJIH6n:eH B BHJJ,e non:KOpMKH' 

o6nan:atoT 6onee Bhlpa)l{eHHhIMH TepaneBTH'ICCKHMH caoiicTBaMH, 

'ICM COOTBCTCTBCHHO KOHTpO.llhHhlC paCTCHHSI. 3TO 6bIJIO y6en:H

TCJlhHO nOKa3aHo Ha npHMepe HanepCTSIHKH nypnypHOH, B 
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JH1CThHX KOTOpoH: aKTHBHOCTb Bhl.llCJICHHOfO rJIIOK03H,lla (JlCHCT

ByJOmee Ha"laJIO HanepCTflHKH) IlOBbICHJiaCh Ha 42,5%. 3To .nano 

OCHOBaHHC aBTOpaM 3aKJIJO'IHTb, "ITO MOJIH6.UCH o6Jia.uaeT IlOTCH

U:HPYIOlllHM JlCHCTBHCM no OTHOllICHHIO K fJIIOK03HD:aM. HapHJJ.y c 

3THM 6bIJIO ycTaHOBJICHO, "ITO npenapaTbl, npHfOTOBJICHHblC H3 JIC

KapCTBCHHbIX paCTCHHH, o6pa6oTaHHblX MOJIH6.UCHOM, OKa3bIBatoT 

6naroTBOpHoe BJIHHHHe Ha CHCTCMY KpOBH, ycKopSIJOT Ja)t(:HBJICHHe 

paH H n:p. 

Ta6Aul{a 2. 
Co.nepJteaHHe MOJIH6)1.eHa H Me.nH B npO)J.)'KTax rnUaHHjj H fUITbeBOH BOJle 

qe11oae1<a, % Ha cyxoe (pacTHTeJTbHhlX npo)J.yxmx) H na cb1poe 
(B )l(HBOTHbIX npo.nyxrnx) BeUleCTBO. 

PawoH o6orameHHMH PaAoH c HDpMa.nLHblM co,ncpxafn1eM 
MoJJ1i61teHOM Mon1161mm 

Mo CH Mo CH 

PacTHTCJlhHhte noon:VKThI 

KapTO<t>em. l ,I· 10"3 3,2·10"4 3,3·10"4 1,0.10·4 

KanyCTa 5,2.10-4 5,9·10"4 0,4·10"5 2,2.10-3 

Ca.naT (KOTHM) 7,3·10'4 5,0·J0·4 1,8-10'4 4,8-10'3 

00MH,ll0pbl 8,5-10'4 2,9.10-3 2, 7.10·4 1,7-10'3 

E>aKJia)f(aHbI 1,3· 10·3 8,no-4 9,no-s 9.3· 10'4 

Jlo6tt (KaBKaJC. 8,2.10-3 1,7· 10·3 5, }. IQ-4 l ,4·10' 3 

¢acoJJb) 

bOXH 2, 1.10-3 4,4· 10'4 9,0-10-5 5,1.10-4 

ABe.rnoK 3,0.10-4 l,8·l0-4 2,9.10-5 3,l 10"4 

Msna s.no-3 4,8·10-4 I, J .10-4 7,7-10-4 

Ea3ttJIHK (peaH) 5.9-10-4 9,7·10'4 4,6- I0-5 9,0-10-4 

Ca6ex (peJaK) 9,3·10·4 1,0.10-3 7,3-10"5 1,s.10-3 

TapxyH (3Kc-rparoH) 8,3-10"4 6,J .J0-4 2,310-5 3,0-10"4 

Can311 (nyK nopeH) 1,0·10' 3 2,1.10-3 9,no-5 1 2· 10·3 

Xne6 6eJibIH H3 5,l · 10-5 2,J .J0•4 3,9·10'5 2,8-10'4 

ITPl1B03HOH MVKH 
Xne6 qepttbrtt 2,8-10'5 7,4-10-5 4, l·I0-5 5,9·10-4 

)l(i{BQTHb[e TIPO.!lYKThl tt ao.ua 

MoJToKo KOPOBLC 2,8.JO·S 1,9-10' 5 4,7-10'6 2,9·10-5 

0e'!eHb fOBIDKMI 3.4-10"5 2.1.10-4 9 s .10·6 1,1 .10-3 

De'!eHb 6apaHMl 2.4- Io-s l, 1-10·5 8,6-10'6 7,4·10-4 

MHco ronn~e 5,9-10"6 4,l ·J0·5 1,2-10'6 8,2·10·5 

MHco 6apaHbe 3,4· 10'6 5, l ·I0-5 1,0.10-6 6,s .10-5 

}{Aua 8,l ·J0-7 4.9-I0-5 3,4·10'7 9,l-10'5 

Bona IlHTbeBan l ,O .J0-6 2, 7-10-5 4,7·10"7 1,1-10 5 
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TaKHM o6pa30M, HJ npHBe.uettHoro HBCTByer, 4TO Mo1rn6.ueH, 

BXO.LUI B COCTaB clJepMeHTHblX CHCTeM' 6HOJIOfH1.JeCKH aKTHBHbfX Be

~eCTB H .up. opraHH3Ma pacTeHHH, npHHHMaeT Herrocpe.ucTBeHHOe 

yqacTwe B cJIO)KHbIX npoueccax, o6ecrrel..JHBafOmHx pocr, pa3BHTHe, 

ITJIO.UOBHTOCTb pacTeHHH H OKa3bIBaeTCH COBepUJeHHO Heo6xo.uH

MblM 3JieMeHTOM MH Hx )KHJHe.UeHTeJibHOCTH. Ha octtosatt11H 3THX 

HCCJie.UOBaHHH B HaCTOH~eM MOJIH6.UeH llIHPOKO HCnOJib3yeTCH B 

Kal.feCTBe MHKpoy.uo6peHHH c ueJibJO HarrpaIUieHHoro B03lleHCTBHH 

Ha ypo)KaHHOCTb H TIOBbIUieHHe YCTOH'-IHBOCTH pacTeHHH K 6oJie3-
HHM. 
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fJIABA III 

BJUUIHU:E MOJIU:B.Il,EHA HA JKHBOTHbI:A 0PfAHU:3M 

MOJIRB.Il,EH B TKAIDIX U: IIRIIJ;EBbIX llPO.IJ,YKTAX 

MoJIH6.ueH OTHOCHTCH K q11c11y HeJaMeHHMbIX MHKp03JieMeH

TOB }J,JISI )KJ13He.ueHTeJibHOCTH 4eJIOBeKa H )KHBOTHbIX " 0611a.uaeT 

wwpoKHM cneKTpOM 6HoJior111.JecKoro ,n:eHCTBHH. 

Mo1rn6.ueH co,n:ep)KHTCH so Bcex oprattax H pacnpe,n:e11HeTCS1 

cJie,n:y10lll,HM o6pa3oM (ra6Jim.1,a 3). 

Ta6.nuu.a 3 
HaHMettoaam1e opratta Co.uep)KattHe MOJJH6,n:etta 

NN HJIH TKaHH no Tpe.uepy B Mr/Kr 
n/n 

1. Ha.urroqeqH11K 0,16 
2. Aoprn 0,53 
3. )l(eJI'-IHbIH IIVJhlpb 0.12 
4. MoJr 0,21 
5. Cepuue 0,23 
6. )l(eJIV.UOK H KHUJel.fHHK 0,15 
7. flO"llKM 0,63 
8. ne4eHb 1,62 
9. JierKHe 0,18 
10. MbIIllUbI 0,41 
11. flpocTaTa 0,36 
12. Ce11eJeHKa 0,17 
13. Ko)Ka 4,40 
14. )l(HooaaJI TKaHb 0,27 

KaK BH.UHO 113 npHae.ueHHOH ra6JJHUbl, HaH60Jibwee KOJIH

'feCTBo MOJIH6.uetta onpeuemt:eTCH B KO)!(e, rrel..JeHH, IlOl..JKax H B 

aopre, HaHMeHbIIIee - B )KCJll..JHOM TlY3bipe, )!(eJiy.uKe H KHUiel..JHH

Ke, ce11e3ettKe H 11erKHX. 

Bnepsb1e Ter-Meulen (1931), a 3aTeM B.M .ArreKCHH (1963), 
M.H.foM:ttaUKHH (1965) ycTaHOBHJIH HaJIH'-IHe 6011bUioro KOJIH-

4ecrna MOJIH6UeHa B rrel..JeHH. B .llaJlbHeHWHX CBOHX HCCJJe.uosa-
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HHSIX M.H.f oJ:rnauKHH l.f3~HJT co.uep)l(aHHe MOJTH6.ueHa B opraHaX 

H TKaHHx qeJIOBeKa H HeKOTOphrx BJ·f.llOB )l(HBOTHbIX. B 3THX 11ccJie

.uoaaHm1x HM 6bIJIO YCTaHORJieHO, lJTO pacITpe.n.eJTeHHe MOJTH6.lleHa 

ITO KOJJHqecTBy co,Uep)l(amrn: a opraHax H TKam1x O.llHoro 11 Toro .IKe 

)l(HBOTHoro He O.lJ.HHaKoBo. AttaJIOfHl{Hbre TKam1 11 opraHbI y pa3-

Jnll{HhTX )l(HBOTHblX TaJOKe OTJIHlJatoTCR ITO CO,Uep)l(aHHIO MOJIH6,Ue
Ha. 

v Jib l{J1CJJa HCCJJe,UoBaHHhlX BH.llOB )l(HBOTHblX (M.H.foti:ttau

KHH, 1967) cpaBHHTeJibHO MeH&wee co.uep)l(aHHe MOJTH6,UeHa 06-

Hap}')KeHo B oprattax H TKaHSIX m1ryrneK, ITPHlJeM H3 opraHOB -

HaH60JJhlllee co.uep)l(HTCSI B ITel{eHH, He Y.llaJIOCb o6Hap}')KHTb MO
JTH6.lleH B KOCTHOH TKaHH mrryweK. 

v MaKCHMaJibHoe KOJIHlJecrno MOJJH6.lleHa oITpe.ueneHo y roJiy-

6e11, ITPHl·leM 60JJbWe ero B rreqeHH H ITOllKax H 3aTeM B KOCTSIX 

no M.H.foti:HaUKOMY BbICOKOe co.uep.IKaHHe MOJJH6,UeHa B opraHa~ 
roJiy6eit CBH3aHo c oco6ettttocT5.IMH o6MeHa newecTB y ITrnu, HMeH 

BBH.llY, lffQ KOHellHbIM ITPO.llYKTOM ITYPHHOBOro 06MeHa HBJJHeTCH 

MOl{eBaH KHCJTOTa, B o6pa3oBaHHH KOTOPOH, KaK H3BeCTHO ~aCT
ByeT Mom16.uettco.uep.1Kaww» <PepMeHT KCaHTHHOKCHD.aJa. ' 

y KpOJTJIKOB, ITO .llaHHblM Toro )l(e aBTOpa, HaH60JTbWee co

.n.ep)l(am1e MOJJH6.ueHa o6Hap}')KeHo B IT04Kax, JaTeM a ITe4eHH. 

MeHbllle Bcero MOJJ116.n.etta B KO)l(e H KOCTSIX. 

B opraHaX H TKaHHX qeJIOBeKa CO,Uep.)t<aHHe MOJIH6.n.e1rn cpaa

HHTeJibHO Hl13KOe. HCKJIIOlleHHe COCTaBJIHeT neqeHb, B KOTOpoti: 

co.uep)l(aHH:e MOJTH6.lleHa 3Hal{liTeJibHO Bblllie, 4eM B OCTaJibHblX 

oprattax H TKaHHX. 0,UHaKo KOJIHlJeCTBO MOJTH6.UeHa B Heit B 2 5 

pa3a HH)l(e, lJeM y KpOJTHKOB, HO BbIWe, 4eM B rreqeHH .upyrHx )l(~
BOTHblX. HH3KOe co.uep)l(aHHe MOJTH:6D.eHa o6Hapy)l(eHo B MbIWeq
HOH l1 KOCTHOH TKaHH qeJJOBeKa. 

HeJTbJH He cornaCHThCH c MHeHHeM M.H.foti:Hau.Koro JI .up. 

0 TOM' l{TO ypoBeHb MOJJH6,UeHa B opraHax l1 TKaHHX qeJIOBeKa H 

pa3JTH4HbIX DH.llOB )l(HBOTHblX CTOHT B CBSl3H co crenettbJO HX 

~aCTH$1 B 06MeHe aewecrn, IT03TOMY MaKCHMaJibHOe KOJIWiecruo 

MoJJ116.uetta oITpell,eJJReTCH B ITelJeHH 11 ITOl{Kax. 0.uHaKo no ll,aH

HhIM B. M .XOJJOll,a y co6aK l1 MOPCKHX CBHHOK COll,ep.1KaH11e MO

JIH6.lleHa B oprattax H TKaHHX ITpaKTHlJeCKH 0.llHHaKOBOe, H MaKCH

MaJibHOe ero KOJIHlleCTDO o6ttap}')KeHO B KOCTHOH TKam1, HH)f(e B 

ITelJeHH H ITOllKax, MHHHMaJibHOe B MbIUJelJHOH TKaHH. ITOBH.lJ.HMO

MY, KOJIHl{eCTBO MOJIH6ll,eHa B paJJIH4HblX opraHax orrpell,eJJHeTCSI 
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HC TOJlbKO ypOBHeM ~acrn5.I Toro HJJH HHOro opraHa B rrpoueccax 

o6MeHa Belll,eCTB, aepOHTHO, HMeeT JHal{ettHe H BH.llOBaS? npHHa;J.

J]e)l(HOCTb, BOJMO)l(Hbl H .up. oco6eHHOCTH, H6o TPY.llHO npe.ucrn

BHTh, llTO nelleHb l1 JTOlJKH y co6aK l1 MOpCKHX CBHHOK Mettee 

npHqaCTHbl K npoueccaM 06MeHa aemecTB, qeM COOTBeTCTBeHHO y 

4eJJ0BeKa, KPOJIHKOB 11 .up. .IKHBOTHhIX. CpaBHHTeJTbHO BhICOKYJO 

KOHUeHTpau;Hto MOJJH6.lleHa B neqeHH y 6oJTbll1HHCTBa BH.llOB )1(11-

!:IOTHbIX Moore (1958) o6'hHCHHeT OTHOCHTeJibHO 60JibllIHM CO,Uep

)l(aHHCM H BblCOKOH aKTHBHOCTblO MOJIH6,UeHOCO)lep)Kalll,HX <t>ep

MCJ-ITOB B HeH, a TaK)f(e HenpeMeHHbIM ~aCTHeM rreqeHH l1 ITOl{eK 

B npouecce o6pa3oBaHHH MOl{eBOH KHCJTOTbl. 

CJie,UyeT OTMeTHTh, lJTO npw 3a60JieBaHHHX rreqett11 (reITaTHT, 

m1ppo3) pe3KO CHH)f(aeTCH crroco6HOCTb rerraTOUHTOB KOHUeHTPH

poBaTb MOJTH6)leH, l{TO CBH)leTeJibCTByeT 0 Ba)l(HOCTH MOJIH6ll,eHa B 

<PYHKUHSIX nelleHH. MoJJH6ll,eH ITOCTOHHHO o6ttapy)KHBaeTCH B TKa

HSIX ueHTpaJibHOH HepBHOH CHCTeMbl. 3Hal{HTeJibHOe KOJJHlJeCTBO 

MOJIH6,UeHa co.uep.IKHTCH B cepoM H 6eJIOM Belll,eCTaax rDJIOBHOro 

M03ra (B.B.KoBaJibCKHH, 1952), B )l(eJiqe (A.0.Boti:Hap,1960), B 

n11rMeHTHOH o6onoqKe rna3a (A.O.Boi:fttap, B. fanaxoBa, 1960), a 

MOJ)l(eqKe (A.0.Boti:Hap, 1962). 

no B.11.AneKCHKY (1963) KOJJHl{eCTBO MOJIH6,UeHa B paJJJWI

HblX oprattax qeJIOBeKa rrpe,UCTaBJIHeT CJie.UyJOlll,yJO KapTHHy: ne

lJeHb 47,8, JTOl{KH-18,6, Ha,lJJTOlJel{HHKH - 16,6 MOJroBaH TKaHb -

3,3%. 

f.A.Ba6eHKO H JI.n.PeweTKHHa (1972), HCI10Jlb3YH JIHTepa

TYPHbie 11 co6crneHHbie ,UaHHbie yKa3bIBaJOT, l{TO co.uep)l(aHwe MO

m16,netta B KPOBH 3.llOPOBbIX B3pOCJlblX JIIO)leH B cpe.uHeM paBHO 17 

MKr%, B MOl{e 27MrK%, B MOJry 4,0-16, B ITel{eHH 37-54, JTOl{Kax 

9-22, Mblllluax 1,2-2,7 ].{ B KOCTHX 3-18 MKr% B pac4eTe Ha CBe)f(ee 

ncwecrno. ClJH:TaeTCH, l{TO B3pOCJJblH qeJioBeK e)Kell,tteBHO .llOJI)l(eH 

ITQ}1yqaTb c 1111wei:t l-2Mr MOJIH6ll,eHa H 10-15 Mr Mem1. 

B opraHHJMae )f(HBOTHhIX (B.H.feopr11eacKHH, 1978) MoJrn6-

.lleHa co.uep)l(HTCR B KOJTHl{eCTBe 0,2 Mr/Kr Beca, OH pacnpe.ueJJHeT

CSI B TKaHHX 110 KOHueHTpau;1111 B CJie.llylOweM ITOpH.llKe: KOCTH 

> KO)f(a > wepcTb>ITeqett&> MhIWUhl. 

ITo ,UaHHhIM JI.r.TaTeaocHH(l971) y Jll,oponh1x KPOJIHKOB MO

JIH6netta B KpOBH 0,0008-0,001, B MOl{e 0,003-0,008%. nocJTe Me

C5ItlHOH 110ll,KOPMKH MOJIH6,UeHOM D KOJTHl{eCTBe 300Mr/Kr B KPOBH 

KpOJIHKOB COll,ep)l(aHHe ero ITOBbICHJTOCb .llO 0,0023, B MOlJe .llO 
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0,0052_?6 Ha 30Jiy, a npH IlOJJ,KOPMKe 500Mr/Kr MOJIH6JJ,eHa YJKe Ha 

BTOpmt: JJ,eHb COJJ,ep)l(aHHe ero B KpOBH TIOBbICHJIOCb JJ.O 0 075 B MO

qe .uo 0,2% Ha JOJIY, T.e. 6011ee l.feM B 2-3 paJa, noc11e qe'ro K~om1-
KH norn6JIH. 

flo JJ,aHHblM Toro xe aBTopa y KpbIC, no11yqaBWHX B TeqeHHe 

Mecs:iua 20 Mr/Kr MOJIH6JJ.eHa, e nOl.fKax co.n;ep)l(aHHe MOJIH6JJ.eHa 

COCTaBJIHJIO 0,017%, a npH 100Mr/Kr - 0,021 % MOJIH6JJ,eHa, TOfJJ,a 

KaK B noqKax KOHTpOJibHblX KpbrC MOJTH6,lleH COJJ,ep)l(aJICH B KOJIH

qecrne 0,007% Ha JOJTy. AttaJTH311pys:i noJTyqeHHbre .n;aHHbre Jl.f.Ta

Tenocs:iH .llOIIYCKaeT' lJTO 60JibIJIHe KOJTHl.fecrna MOJIH6,lleHa rrp11 

nocryrmemrn B opraHl13M nepexo,llHT B KpOBb, JaTeM pa3HOCHTCH 

no opraHaM H TKaHHM, H36HpaTeJTbHO HaKamrnBaHCb B HeKOTOpbIX 

HJ HHX, KaK 3TO BHJJ,HO Ha npHMepe noqeqHOH TKaHH. 0CTaJibHaH 
lJaCTb MOJil16JJ,eHa BblBOJlHTCH c MO'IOH 11 KaJTOM. 

flo JJ,aHHbIM Konjolle H JJ,p. ( 1952) y MOpCKHX CBHHOK npH 

BBe,lleH11H HM HJOTona 
99

Mo 60JibWast 'laCTb 06Hapy)l(HBaeTCH B 

KOpKOBOM CJIOe HaJJ,noqeqHl1KOB 11 B W:HTOBHJlHOH )l(eJieJe. 

flpHBeJJ,eHHbie JJ,aHHbie TIO,llTBep:iKJJ:aJOT BblCKaJaHHOe HaMH 

BbIWe npe.n;noJIO)l(eHHe 0 BHJlOBbIX oco6eHHOCT51X 11 CBOttCTBax 

KOHUeHTpHpoBaTb MOJIH6JJ,eH OTJleJTbHbIMH opraHaMH. ECTb yKaJa

HHe 11 0 TOM, qTQ cnoco6HOCTb KOHueHTp11pOBaTb MOJil16JleH paJ

JIHqHblMH opraHaMH, B 113BeCTHOH Mepe onpeJJ,eJT51eTC51 HX cPYHK

UHOHaJTbHblM COCT051HHeM. Ha rrpouecChI KYMYJTHUHH MOJTl16.ZieHa 

paJJIH'IHblMH opraHaM11 OKaJbIBaeT B.Jll1HHHe B03pacT )l(HBOTHOro. 

YcTaHoB.JTeHo, qTo HaH60JThwee KOJT11qecrno MOJIH6JJ.eHa n )i(HBOT

HOM opraHHJMe onpeJJ,eJIHeTCH B MOMeHT po:iKJJ:eHHst . K CO)l(a.JJe

HHIO B JTHTepaTYPe MW He Hauurn, xorn 6b1 e BH.lle pa6ol.feH mno

TeJbI, o6bstCHeHl151 3TOMY .stBJ1eH1110. OJJ,HaKo OJI.HO 6eccnopHo -

3TO Heo6XOJ1.HMOCTb MOJTH6JJ,eHa .IJ.JTSI npouecCOB pocTa,pa3BHT11H H 

CTaHOBJieHHH opraHHJMa. Ha'IHHaH c paHttero OHToretteJa yponetth 

MOJT116JJ,eHa JJ,OCTHraeT IlHKa K 20-30 ro.n;aM, CTa6HJJH311pyHCh Ha 

3TOM, a JaTeM npo11cxoJJ,11T nocTeneHHMH cna.n; 3THx npoueccoe 

CHHXpOHHO c nOHl1)1(em1eM cPYHKUl1H H .n;pymx opraHOB H Cl1CTeM. 

M.H.no110HCKaH (1967) B HCCJJeJJ,oBaHHHX no 11Jyl.feH1110 

pacnpeJleJJeHHH MOJJl16JleHa B oprattax H TKaHHX n110JJ,a qe11oeeKa 

TIOKaJaJia, 'ITO co.uep)l(aH11e B HHX He CTa611JJbHO H JaBHCHT OT CTa

llHH paJBHTl1H 3M6pttotta. TaK, no JJ,aHHhJM aernpa, Ha 8-11 HeJJ.eJJe 

3M6pHOHaJihHOro paJBl1T11H B neqemt: H noqKax 3M6p110Ha MOJJH6-

.uetta 06Hapy.>K11Tb He YllaJTOCb. Yl3- l 9 HeJJ.eJThHoro nJJo.ua B neqe-

38 

HH y)l(e onpe.ueJJHJJOCb 7,74 MKr% MOJIH6JJ,eHa. c pa3Bl1Tl1eM rnm.n;a 

KOJTHqeCTBO MOJIH6JJ.eHa B HeM HapaCTaJTO 11 JJ.OCTl1I'aJTO MaKCHMyMa 

Ha 39-40 HeJJ,eJie paJBl1THH, B cpeJJ,HeM COCTaBJIHH 19,3 MKr%, npH

qeM HaH60JThWee KOJIHl.feCTBO ero onpe.ueJTHJTOCb B 3H.llOKPHHHhlX 

)l(eJieJax. TaK, HanpHMep, y IUIO,llOB 20-25 He,lleJThHOro BOJpacTa B 

illHTOBHJlHOtt )l(eJTeJe co.n;ep)l(amt:e MOJTH6JJ,eHa ,llOCTHrJTO 125 MKT%, 

c nocJieJJ.}'IOW:HM CHl1)1(eHHeM, YJKe y 26-38 He,lleJihHOro 3M6pHOHa 

o6HapYJKeHo 49,6MKr%, JI.Mee y 39-40 tte.ueJibHOro Bcero 

26,8MKr%. 3TH JJ,aHHbie CBH,lleTeJibCTBylOT 0 6eJyCJIOBHOM yqacnrn 

MOJJH6,lleHa B CJTOXHblX npoueccax 3M6pHOHaJTbHOro pa3BHTH51 

nJJoJla . 

ttccJJeJJ.OBaHHH rnro .>Ke aernpa Ha co.uep)l(aH11e MOJIH6JJ.eHa e 

KpOBH 6epeMeHHblX )l(eHIIU1H noKa3aJTO JaKOHOMepHoe nOBbllJie

HHe co.n;ep)l(aHHH MOJTH6JI.eHa B 11X KPOBH COOTBeTCTBeHHO cpOKOB 

6epeMeHHOCTH, ITOBHJJ,HMOMy, HarrpaBJieHHOe Ha o6ecnel.feHHe 

m10JJ.a MOJIH6JJ.eHoM. M. H.floJTOHCKaH npHBOJJ.HT y6eJJ,11TeJTbHh1e 

u11cl>phr , no.uTBep)l(.llaJOw:11e 3TO noJio)l(eH11e. TaK, B KpoBH He 6e

peMeHHbIX )l(eHLUHH co.uep)l(11TCH 16,55MKr/Kr MOJT116.ueHa. B Kpo-

011 6epeMeHHbIX )l(eHW:11H CC' cpOKOM OT 13-19 He.LJ.eJTb - 12,95 

MKr/Kr, lJTO HeCKOJTbKO HH)l(e, LieM B KPOBH He 6epeMeHHhIX )l(eH

W:HH. Ha'l11HaH c 26 He.LJ.eJTb 6epeMettHocrn, npottcXOJJ.11T ttapacrn

H11e ero, JJ.OCTHraH K 39-40 HeJJ,eJIHM 23 ,47 MKr/Kr. HaHBhlcwee 

COJJ.ep)l(aHHe MOJIH6.n;eHa OTMeqaeTCH B KpOBH poxeHHll -

33,85MKr/Kr. He HCKJIJOqeHo, LITO noJJ,o6ttaH JaKOHOMepHOCTh 

csoifcTBeHHa 11 )1(11BOTHbIM, B TOM q11cJTe H rrpOJJ.YKTHBHbIM. B 1111-

TepaType HMelOTCH .n;aHHbie 0 pOCTOBOM 3cPcPeKTe MOJIH6JJ,eHa npH 

JJ.06aBJieHHH ero K pauHOHY UblTIJJ51T, BbIBe.n;eHHbIX 113 srnu Kyp, no-

11yqaaurnx JJ.e$11u11THbIH pa1moH no 3TOMY ::meMeHTy. PocTOBhIH 

3cPcPeKT JJ,o6aBOK MOJI116.ueHa K pauHOHY ycTaHOBJieH TalOKe y Hr

HHT c IIOCJieJJ,yJOLUHM CTHMYJil1PYI0ll111M BJIHHHl1eM Ha Ml1KPOcPJIOpy 

rrpen;)l(eJiyJJ,KOB, 1160 MOJJH6JJ,eH HB.JTHeTCH COCTaBHOH qaCThlO 6aKTe

pHaJibHOH fHJI.pOreHa3bl. 

l1HTepeCHh1e JJ,aHHhre no11yq11JI11 JI . fl.KyJHeuosa H coaeT. 

(1990) npH 113yqeHHH HJ1HHHH51 611ornqeCKHX 11 TOKCJ.1qecKHX KOH

l.leHTpaum1 MOJIH6JJ,aTa HaTpH51 Ha poCT, pa3Bl1Tl1e 11 o6MeH MO

JIH"6JJ,eHa y ph16 - Kapna, <PopeJJH 11 JJ.pymx BHJI.OB. AsrnpaMH no

KaJauo , l(TO BBeJl,eHHe B pauHOH Kapna e)l(eCyrO'IHO MOJIH6.LJ.eHa B 

KOJ111t1ecrne 0,5Mr/Kr 6JTarOTBOpHO BJll151eT Ha 11X pocT H paJBHTHe, 

a B KOJJH<fecTBe 30Mr/Kr JHaLIHTeJibHO yxyJJ,waeT pOCT 11 cPHJHOJIO-
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rH'-leCKHe IIOKa3aTeJIH pbl6. 

Bee 3TH .naHHhie II03BOJISIJOT C'-IHTaTb Heo6xOJll1MhIM BBO.LlHTh 

B nepHOJl 6epeMeHHOCTH B pau;HOH Bew;eCTBa, co.nep)Kaw;He ,LlOCTa

TO'-IHble KOJUf'leCTBa MOJIH6.n;eHa D,.JISI 06ecne'-leH1rn MaTepH H TTJlO,lla 

Heo6XO,LlHMhlM KOJlH'-leCTBOM 3TOro 3JieMeHTa. I13Becrno, '-ITO Jle

Q>HUHT MOJlH6,lleHa B MaTepHHCKOM oprattl13Me MO)l(eT npHBeCTH K 

HapymeHHJO Q>opMHpOBaHH.H KOCTHOH CHCTeMbl, ecrecTBeHHOH pe-

3HCTeHTHOCTH, HMMYHHTeTa H .npyrnx <PYHKU:HH opraHH3Ma, HMe.H 

BBHJlY, KaK noKa3aJIH H Haum HCCJie,LlOBaHHSI, HenpeMeHHOe 

y'-laCTHe MOJIH6,lleHa B 3THX 83.)l(HeHWHX npoueccax. 

B pa3BHTHH 3T11x 11ccJie,llOBaHHH HeCOMHeHHblH HHTepec 

npe,llCTaBJISUOT pa60Thl 3JI.TayuHHb, A.P.BaJih}lMaHa H JlP . (1968), 

HanpaBJieHHbie Ha orrpe,lleJieHHe COJlep)l(aHH.H MOJIH6JleHa B opra

Hax )l(HBOTHbrx H rrpOJl}'KTax )KHBOTHoro rrpo11cxo)l():leHHS1 . TaK no

Ka3aHo, 'ITO y poraToro CKOTa HaH60JibWee KOJIH'-leCTBO MOJIH6,lle

Ha CO,llep)l(HTCH B ceJie3ettKe, ne'-leHH H KpOBH. 

B 3KCnepHMeHTe Ha KPYIIHOM poraTOM CKOTe, B paUHOH KO

TOpblX aBTOpbI BBO,llHJIH )l(eJieJo, Mapratteu, llHHK , Me,llb l1 MOJIH6-

,lleH, OKa3aJIOCh, 'ITO HaH60Jlhillee KOJH1'-leCTBO MOJlH6,lleHa 6bIJIO B 

ne'leHH H IIO'-IKaX, T.e. IIO'-ITH TaK)Ke KaK H y 60Jihilll1HCTBa o6cJie

.llOBaHHblX )l(HBOTHbIX. 

npe,llCTaBJI.HeT He Ma.JlhIH HHTepec H TO,'ITO B KpOBH TeJISIT H 

KOpOB co.nep)KHTC.H rrp11MepHO O,llHHaKOBOe KOJIH'-leCTBO MOJI116.ne

Ha, B To epeM.11 KaK y TemIT-KacTpaToB co,llep)KaH11e ero rrpeBocxo

.LlHT TaKOBOe y KOpOB H TeJIOK HeKaCTpaTOB IIO'ITif B 2 pa3a. 3TO 

SIBJieHHe IIOKa He IIOJI)"IHJIO 06bSICHeHH.H. He HCJIJO'leHo, l{TQ B 

CBSl3H c KaCTpau11e:H: HMeeT MeCTO nepecTOHKa B ropMOHaJibHOH 

CHCTeMe opraHH3Ma, H B JlaHHOM CJiyqae MO)l(HO .nonyCTHTb, 'ITO 

MOJIH6,lleH BhlC'I)'naeT B Ka'leCTBe KOMneHCaTOpH0-3aMeCTHTeJihHO

ro cpe.ucrna B YCJIOBHSIX HCKJIJO'leHHSI IIOJIOBbIX ropMOHOB npH 

KacTpauH11. np11 nomsep)l(JleHHl1 ,llOIIyw;eHHSI, 3TO CTaJIO 6bl ew;e 

O,llHOH rpaHbJO 6HOJIOrH'leCKOro CBOHCTBa MOJlH6.UeHa. 

YKa3attHbIMH aeTopaMH ycTaHOBJieH ew,e He Mettee Ba)KHhIH 

Q>aKT B OTHOilleHHH co.nep)l(aHHSI MOJil16JleHa B MOJIOKe 11 MOJI03H

Be. Ilo HX JJ,aHHbIM MOJI03HBO CO,ll,ep)KHT cpaBHHTeJibHO 60JihWe 

MOJIH6,lleHa (16,43%) , 'leM MOJIOKO (12,43%). 

MbI cKJIOHHhI C'-IHTaTb, l!TO noahrweHHoe KOJI11'1ecTBo Mo

JIH6.QeHa B MOJI03HBe SIBJI.HeTCSI OJlHHM H3 Q>aKTOpon, IIOBblillaJO

rn;HX 3all.l;HTHble CBOHCTBa MOJI0311Ba, HMeSI BBHJlY IIOJl0)1(11TeJibHOe 
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BJ111SIHl1e (MaJIOro KOJIH'-leCTBa) MOJIH6.netta Ha 3aw;11THo-np11cno

co6HTeJlhHble cpyttKUHH opraHl13Ma, KaK 3TO 6b1JIO ycTaHORJleHO 

HaMl1 (M.C. fpHropSIH, n.f.TaTeBOCSIH, 1972, 1978 H J],p.). JiHTe

peCHO, 'ITO no .naHHbIM 3.H.Tayu;11Hh, A.P .BaJihAMaHa (1972) co

.nep)Katt11e MOJIH6}leHa B MOJIOKe JiaKTHpyJOrn;HX KOPOB npeTepne

aaeT ceoeo6pa3HYJO JlHHaMHKY, a HMeHHO, Ha 20 JleHh JiaKTamrn 

co.nep)KaHHe ero no cpaBHeHHIO c rrepBbIMl1 ,LlHSIMH CHH)KaeTCSl, Ha 

40-oH: IIOBbrillaeTCSI, CTa611JIH3HPYSICb Ha ypOBHe o6hI'IHOfO ero co

.nep)KaHHSI . npHMepHO TaKaSI )l(e 3aKOHOMepHOCTb B CO.Uep)KaHHH 

MOJIH6.QeHa B MOJIOKe aBTopaMl1 ycTaHOBJleHa y .upyrnx BHJlOB 

ceJihCKOX03SIHCTBeHHhIX )KHBOTHbIX - OBeU, CBHHeH. 

Ha OJleHSIX OTibITaMH <t>.M. noJ],KOpbITOBa (1967) 6hIJIO no

Ka3aHO, '-ITO MOJIH6,lleH B ne'-leHl1, TTO'IKaX l1 BOJlOCax CO}lep)Kl1TCSI 

nocTOSIHHO. B KpOBH 3THX )1(11BOTHbIX MOJIH6.neH He o6ttap~eH, ~ 
cep11ue o6Hap~HBaeTcSI TOJibKO oceHhlO, a B ceJie3eHKe - 311MOl1 

B B11Jle CJleJlOB. ABTOP npHXO,LlHT K BbIBOJJ,y, '-ITO MOJlH6JleH B opra

HH3Me OJieHeH co.11-ep)Kl1TCSI 3Ha'-IHTeJibHO MeHbllie, '-leM B opra

HH3Me Kpynttoro poraTOfO CKOTa 11 JaBHCHT OT BpeMeHH ro.na H OT 

BHJla KOpMa. 
H.H. )KapHHKOB H JlP. (1967) ycrnHoB111111 B onbITax Ha oe-

ueMaTKax 11 11X TIJIOJlOB, '-ITO KOJIH'-leCTBO MOJIH6.neHa B opraHaX H 

TKaH.HX OBUeMaTOK B 3-4 pa3a 60Jlbllie, '-leM B TeX )f(e opraHaX H 

TKaHflX IIJIO}la, oco6eHHO 3TO tta6JlJO}laeTCSl K 105-0MY ,llHIO 6epe

MeHHOCTH. B 3Tl1 cpoK11 HCCJie.noeatt11H tta6JI10}laeTCS1 yseJIH'leHHe 

KOJIH'leCTBa M0Jll16JleHa B ne'leHl1 H IIO'IKaX oaueMaTOK, paBHO KaK 

11 B ne'leHl1 11 JICrKHX IIJIOJJ;a. 3TO MO)KHO 06bSICHHTb noBhJWeHHOH 

noTpe6HOCThlO B MOJIH6,lleHe opraHl13Ma MarepH H TIJlO,Lla B nepHO.ll 

6epeMeHHOCTH B CBSl311 c oco6eHHOCTSIMl1 o6MeHa eemecTB H MHK

p03JieMeHTHOro o6MeHa, B '-laCTHOCTH . 
)],aJihHeHUIHe HCCJie}loBaHH.H 3.H.Tayul1Hb H .np . rro 1nyqe-

HHIO p01111 MOJIH6AeHa 6bIJIH npoBeJ],eHbl Ha UblIIJlSITaX. Ll.binJISITaM 

K OCHOBHOMY pau110Hy .11-06aBJIS1JlH MOJlH6)1,eH B KOJll1'-leCTBaX OT 

0 ,71 Mr/Kr .no 1200,71 Mr/Kr. PeJyllhTaThI HCCJie,llonamrn noKaJa

JIH, '-ITO cpaBmlTeJibHO Ma.Jlble KOJIH'-leCTBa MOJIH6.neHa nop.H,llKa 

0,71 Mr/Kr .no 60,71 Mr/Kr oKa3bIBalOT 6JiarornopHoe BllHSIHHe Ha 

POCT 11 pa3B11THe, B TOM '-IHCJie 11 Ha np11BeC. Co;:i:ep)f(aHJ-le MOJIH6-

LJ,eHa D paUHOHe Bhillie 300 Mr/Kr oKa3bIBaeT OTPHUaTeJibHOe 

JlCHCTBHe, BbipaJKa10meec.H B yrHeTeHHH pOCTa, pa3DHTHSI H Jlp., a 

Ha.JIH'-IHe MOJlH6.UeHa OT 600 JlO 1200 Mr/Kr B paUHOHe OKa3bIBaeT 
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TOKCH'·IeCKOe neHCTBHe, npH 3TOM ypoBeHb MOJIH6l(eHa B rre'IeHH 

noBblllHl.JICSI no cpaBHeHHJO c 06bl4HblM ero COD,ep)f(aHHeM B 6-13 

pa3. 3tta'une11bttb1e KOJIH'Iecrna Mom16netta 6w111 06ttapy)f(ettb1 B 

nepbSIX. no YPOBHJO COD,ep)f(aHHSI MOJIH6D,eHa B oprattax 11 TKaHSIX 

UbinJUIT npoCJie.lKHBaeTCSI ITO'ITH Ta .lKe 3aKOHOMepHOCTb, 'ITO H B 

oprattax OCTaJibHblX 06cJ1eL1,0BaHHbIX .lKHBOTHbIX, a HMeHHO rre

'ICHb> Tl04KH> nepbH:> ceJie3eHKa> ITOJJ)KCJIY.U04HaH .lKeJie3a> .lKeJI

TOK SIHUa> 6eJIOK siH:ua. 

1. 

2. 

' 

3. 

4. 

Ta6Auu,a4. 
Co.ll.ep:lKaHHe MOnH6.Qetta H MeJJ.H B TKam1x )t(HBOTHhlX R rrpo.11yKTaX 

::trnBOTHOB0.1ICTBa. 

BH.ll .lKHBOTHbIX 
MonH6)J.eH Me)J.b 

MKr/lOOMJI MKr/lOOMJI 

MoJI04Hbie KODOBhJ 

ueJibHaSI KDOBb 4-5 80-120 

CblBODOTKa KDOBM - 80-120 

ne4eHh 0,35-l,3 8-75Mr/Kr 

MOJlOKO 40-50 100-150 

0BUbl 

ueJibHaf! KPOBb 1-10 80-120 

CblBOOOTKa KDOBM - 60 80 

CBHHhH 

UeJlhHaSI KOOBb 5 120-140 

CblBOOOTKa KOOBM - 200 

B KVPHHOM HHUe 11-15 30-70 

Neilands B neTaJibHblX 11cc11eD,0BaHHS1X tta Kpbtcax ycmtto

mm, 'ITO npH ii;aqe HM c KOpMOM pa,u11oaKTHBHOro 99Mo B KOJIH

ttecrne 13,34Mr, qepe3 2 ttaca o6ttapYJKHBaJJOCb s .lKeJiyJJ,Ke 1536MKr 

MOJIH6JJ,eHa, B KHUJe4HHKe 215MKr, B KOCTSJX CKeJieTa 8 llMKr, B 

neqeHH 60, l 7MKr, B noqKax 365, l 7MKr. lfope3 21 qac n )l(eJIYJJ.Ke 

6bIJIO scero 46,40MKr, B KHUJe4HHKe 365, l 7MKr, B KOCTHX CKeJieTa 

377 ,5MKr MOJIH6.uetta. 3TH D,aHHble IT03BOJISllOT D,OITYCTHTb, 4TO MO

JIH6D,eH, nOBH.Ll,HMOMy, rrocTynaeT H3 n11mesap11TeJibHOrO TpaKTa B 

KpOBb H KOHUeTpHpyeTCSI B pa3JIH'iHbIX oprattax H TKaH.SIX, npe11-

MYW.CCTBCHHO B KOCTHOH TKaHH. 

no D,aHHblM Under Wood (1956), Shierly (1954) H D,p. MO-
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JlH6D,eH 11erKO BCacbrnaeTCSI 113 )l(eJiy.U04HO-KHWe4HOro TpaKTa H 

Bb!BOll,HTC.SI B OCHOBHOM c M040H H JIHWb OKOJIO 8% BBeD,eHHOro B 

opraHl13M MOJIH6D,eHa BblBOD,HTCSI c ¢ieKaJIHSIMH. 
vb rrpHBeD,eHHOro SIBCTByeT, 4TO MOJUf6D,eH conep.lKHTCSI 

no'ITH BO scex oprattax H TKaHHX H yqaCTByeT B )l(J13HeHHOBIDKHblX 

rrpoueccax, npoTeKa10m11x s opraHH3Me. 
BecbMa y6en11TeJibHbIMH 11 rroD.TBep:lKllalOIUHMH 3To noJio.lKe

tt11e SIBJlSIJOTCSI ¢iaKTbl HaJIH4HSI MOJIH6D,eHa B COCTaBe pSJD,a ¢iep-

MeHTOB. 

MOJIH6)..l.EH H <l>EPMEHTHhlE CUCTEMhl 

B TKattsix .lKMBOTHbIX o6ttapy.lKeHbI D,Ba MOJIH6D.eHCOD.ep.lKa

m11x ¢iepMeHTa-KCaHTHHOKCHD,a3a H aJTbD,ernnoKCH,LI.aJa, OTHOCSl

m11ecsi K rpyrrne OKCHD,aJ. 
KCAHTMHOKCl1,UA3A - cJio.lKHbIH $JiaBHH03aBHCHMhlH 

<flepMeHT, B rrpocTeTH4eCKyJO rpynny KOToporo BXOD,HT O.UHH aTOM 

MOJIH6D.eHa 11 4eTb1pe .lKeJieJocepHbIX uettTpa. 
KcaHTHHOKCHD,a3a KaTa.rrHJHpyeT OKHCJieHHe orrpe.ueJieHHbIX 

nypHHOB c o6pa3oBaHHeM M04eBOH KHCJIOTbI KaK KOHe4HOf0 npo-

JJ.YKTa. 
BnepBbie B 1950 roD,y Westerfeld a Richert o6ttap)')KHJIH MO-

JIH6D,eH B npocTeT11qecKOH rpynrre KcaHTHHOKCHD,a3hI MOJIOKa. B 

CBOHX ,UaJlbHeHUlHX HCCJie.Ll,OBaHHSIX 3TH .lKe aBTOpbI BbID,eJIHJIH H3 

ne'!eHH H MOJIOKa KCaHTHHOKCHD,aJy, conep.lKaIUYIO B MOJieKyJie 

TaK>Ke )f(eJie30, rrpH4eM B 8 paJ 6oJibLlle, qeM MOJTH6D,etta 

Fe:Mo:ct>A)J, ($J1aBHHOaJJ.eHHH,UHHyKJieTHL1,) B COOTHOllleHHH 8:1:2. 

J.1.3 TOHKOrO KHUle'IHHKa 6b1Ka 6b1Jla Bbll(eJieHa KCaHTHHHKCHD,aJa, 

COD,Cp)f(alll,aSI MC.Ll,b B CJieA)'JOW.CM COOTHOUleHHH Fe:Cu:<l>A)J,, paB

HOM 17,4:4,2: 1,0. 3nl D,aHHble CBHD,CTCJlbCTBylOT 0 BOJMO)f(HOCTII. 

BOJHHKHOBeHHSI HH.Ll,YLJ.HpOBaHHbIX cpopM KCaHTHHOKCHD,aJbI, co

.uep)l(alll,HX )l(eJie3o, MOJIH6D,eH H Me.Ll,b. 
Cnpase.llJIHBOCTh 3Toro rroJIO)f(CHHSI noD.TBep:lKllaeTcSI H D,aH

HhIMH, rroJlytteHHbIMH B.B.KoBaJibCKHM 11 11.E.BopoTHMUKOH 

(1969), rroKa3aBWHMH, 'ITO B 3aBHCHMOCTH OT COD,ep.lKaHHSI B pa

U.HOHe KpblC MC.Ll,11 11 MOJIH6D,eHa, B TKaH.SIX rreqeHH H noqeK KCaH

Tl1HOKCI1.l1,a3a HHJJ.YUHpyeTCSI B D.Byx ¢iopMax- MOJIH6D,eH H MCl(b 

co.n,cp.lKalll,eH KCaHTHHOKCH.l1,a3hl. 
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c yqacn1eM KCaHTHHOKCH)la3bl ocyw,eCTBJUleTCH rrypHHOBhlH 

o6MeH y qeJJOBeKa H )l(HBOTHhlX. YlcCJJe.UOBaHHHMH r.A.5lpOBOH 

(1961), M.C.fpHropHH, JI.f.TaresocHH (1969), JI.f.TaTeBoCHH 

(1971,1990, 1997) ycTaHoBJieHo s ycJJOBHHX 3KcnepwMeHTa, a rntoKe 

Ha )l(HBOTHhtX AHKasaHcKoli MOJJH6JleHosoli H Kan)f(apaHCKOH 

MeJlHO-MOJJH6JleHOBOH fifXnpoBHHUHH, 'iTO li36blTO'iHOe nocryrr

JieHHe Mom16.uetta B opraHH3M BbI3bIBaeT Hapywem1e nyp11ttosoro 

o6MeHa, H3MeHeHHH B aKTHBHOCTH KCaHTHHOKCH.Ua3bl H np. 

De Renzo et.al. (1953), Higgins et.al.(1956) noKa3aJIH, •no 

HeJIOCTaTO'IHOe nocryrrJieHHe MOJIH6)leHa B opraHH3M 'ieJIOIJeKa H 

)l(HBOTHhlX BJie'IeT 3a co6oli IIOHH)l(eHHe aKTHBHOCTH KCaHTHHOK

CH.Ua3bI, c B03pacTaHHeM KOJIH'-leCTBa ero B opraHH3Me IIOBhIWaer

CH ee aKTH BHOCTh. 

AJih.ll.EfYl.ll.OKCWLJ.A3A - OTHOCHTCH K MOJIH6JJ.OQ)Jlallon-

poTeHHaM, KaTaJIHJHpyeT OKHCJleHHe aJIHCpaTH'-leCKHX H 

apoMaTH'-leCKHX aJihJJ,erH.UOB B KHCJJOTbl. 

.ll.o6aBJieHHe B cy6cTpaT MOJIH6.UeHa B BHJie MOJIH6JleHHTa 

JHa'-IHTeJii.Ho noBhlWaeT aKTHBHOCTb cflepMeHTa. C'-IHTaeTcH, '-ITO 

MOJJH6JleH HBJlHeTCH aKuenTOPOM 3JieKTpOHa B MOJleKyJie aJibJJ.erH

JlOKCHJJ.aJbl' npHHHMaeT y9aCTHe B npouecce BJaHMOJJ,eHCTBHH 

cflepMeHTa 11 UHTOXpOMa. 

AJJ.eJibfHLlOKCHJJ,a3a o6Jia,uaeT cpaBHHTeJibHO 60JibWHM OKHC

JIHTeJibHO-llOCCTaHOBHTeJlhHbIM noreHUHaJIOM, 'leM cpepMeHT KCaH

THHOKCH)laJa. 0,ll,HaKO KaTaJJHTH'leCKaH aKTHBHOCTb aJibJJ,erHJJ,OKCH

Jla3hl JaBHCHT OT cocToHHHH ee SH-rpynnhI, npH 11x 6JJOKHposa

HHH HaCTynaeT HHaKTHBaUHH cpepMeHTa. 

HWTPATPE.LI.YKTA3A - ornocHTCH K •rncJJy MOJI116neHco

.uep)l(alUHX cflepMeHTOB B pacTeHHHX. )l,JJH ee aKTHBHOCTH Heo6xo

JlHM MOJIH6.UeH, KOTOpbIH B HeH: npeJJ,CTaBJieH B Ka'-lecrne Kocpep..:. 

MeHTa. OpH IIOMOlUH HHTpaTpe.UYKTaJhl pacTeHHH H 6aKTepHH 

JierKO BOCCTaHaBJIHBaIOT HHTpaTbI .uo aMMHaKa, H3 KOTOporo B 

nocJie.uy10w,eM pacTeHHH CHHTe3HPYJOT aMHHOKCJlOTbl, a 9eJJOBeK H 

)l(HBOTHble 'lepe3 paCTHTeJibHYJO nmu,y H3 3THX aMHHOKHCJIOT 

CTpOHT CBOH 6eJJKH. 

Op11 HHKy6aUHH cflepMeHTa c .uo6aBJleHHeM MOJIH6JJ,aTa HaT

pHH HJlH TpeXOKHCH MOJIH6.ueHa aKTHBHOCTb ero Jl,OCTHraeT 85%, 

TOfJla KaK .uo6aBJleHHe )l(eJie3a, UHHKa, K06aJibTa, PTYTH 11 .up. He 

MOrJIH 3aMeHHTh MOJIH6.UeH H nOBhICHTh ero aKTHBHOCTb. 

B JJHTepaTYpe HMelOTCH oTpbIBO'IHbte cBeJJ.eHHH o BJIHHHHH 
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MOJIH6JJ.eHa H Ha aKTHBHOCTb .UPYTHX cpepMeHTOB. TaK, no JJ.aHHbtM 

B. M .XoJJOJJ.a ( 1963) MOJIH6JJ.eH noBhtwaeT aMHJIOJJHTwJeCKYIO aK

THBHOCTb KpOBH, He OKaJbIBaH npH 3TOM BJIH.SIHHH Ha rJIHKOJIHTH-

4ecKyJO, JIHIIOJlHTI'l'leCKYIO H JJ.p., MOJIH6)leH O)lHOBpeMeHHO Bbl3bl

BaCT JJ,OCTOBepHoe yseJJHLleHHe acKop6HHOBOH KHCJIOTbl. A.B.fiH

peH6ayM ( 1969) B OIIblTax Ha 6eJihlX Kpbtcax noKaJaJI IIOBbJWeHHe 

coJJ.ep)l(aHHH acKop6HHOBOH KHCJJOTbl B rre'-leHH npH nepopaJibHOM 

soe.n.eHHH npenapaTOB MOJIH6.UeHa, B TO BpeMH KaK napeHTepaJJb

ttoe ero BBeJJ.eHHe yseJIH'IHBaer BbIBeJJ.ettHe ero H3 opraHH3Ma. K 

CO)l(aJJeHHJO B JIHTeparype HaM He YJJ.aJIOCb HaHTH CBeJJ,eHHH, Ka

ca!OW,HXCH MexaHHJMa 3TOf0 HBJieHHH. 
· Mills et.al. (1958), E.M.MaJJeBaHHaH (1962) ycrnHOBHJIH no

HH)l(eHHe aKTHBHOCTH cyJJhcpH,UOKCHJla3bI IIO).J, RJIHHHHeM H36bITO'-l

HOf0 nOCTYCTJieHHH MOJIH6.UeHa B opraHH3M )l(HBOTHhlX, BMecTe c 

TeM MeJlh HBJl.SieTCH cneUHcflH'iecKHM aKTHBaTOpOM ::rroro cpepMeHTil. 

3Ha'-IHTeJihHhIH HHTepec npeJJ.CTaBJl.SleT HJy'-leHHe aKTHBHOCTH 

iueJJO'-IHOH cfloccparaJbl no.u BJIHHHHeM pa3JIH'IHhIX KOJlH'leCTB MO

JJH6JJ,etta, HMeH B BHJJ.Y, l{TO no xapaKTepy ).J,eHCTBHH 06MeH Mom16-

JleHa 6JJH30K K o6MeHy cfloccpopa. OpeJJ.nonaraercH, 'ITO cpoccpop 

BOllJTeKaeTCH B HBJieHHe MeJJ,HOMOJIH6.ueHOBOfO aHTal'OHH3Ma. 

YcrnHOBJJeHO, 9TO B pe3yJibTaTe JJ.ei1:crn11.SI cfloccparn3 06pa-

3yercH HeopraHH'-leCKHH cpoccflaT, He06XO.UHMbIH Jl,JIH o6ecne'-leHHH 

pa3JIH'-IHbIX npoueccos o6MeHa sew,ecrn, B TOM 'IHCJie cfloccflop11-

J111posatt11H. 
J.13secTHa orpoMHaH pOJih cpoccflara3 a npoueccax ocreorette

Ja, a HMeHHO, npH CHH)l(eHHH HX aKTHBHOCTH ttapyrnaeTC.Sl npo

uecc Kocreo6pa3oBaHHH. OoKaJaHo, 'HO 6oJJhlllHe KOJJH'-lecrna MO

JIH6JJ.etta 3aJlep)l(HBaJOT poCT KOCTeH cKeJJeTa, BbI3bJBaIOT paXHTH-

9CCKHe H3MeHeHHH, a npH6asJieHHe B pau,HOH Me).J,H CHH)l(aeT ero 

OTpmiareJibHOe JleMCTBHe Ha KOCTHYIO TKaHh, B oco6eHHOCTH y 

MOJIO)lblX )l(HBOTHbIX. 

Comar, Singer,Davis (1949) orMe'-laIOr, 9TO 
99

Mo H 
32

P B 

KOCTHOH TKaHH KpbIC HaKaIIJIHBalOTC.Sl c O)lHHaKOBOH CKOpOCTblO 

H yrneTaIOT aKTHBHOCTb w,eJIOl.JHOH cpoccflaTaJbl KOCTHOH TKaHH. 

Yan Reen (1954) noKa3aJI, 9TO 60JihlllMe KoJm'-lecrna MOJIM6JJ.eHa 

3Ha~mTeJJbHO nOBb!lllaIOT ee B II09KaX H CJIH3HCTOH KHllie'-IHHKa. 

Johnson, Miller (1961) noKa3aJIH, '-ITO aseJJ,eHttbrH: B pau,HOH Kpbcc 

600 Mr/Kr MOJIH6Jletta pe3KO YTHeTaJI pOCT CKeJJera H CHH)l(aJI aK

THBHOCTb w,eJIO'-IHOH cfloccflara3bl, a .uo6aBJieHHe K KOPMY 250-1500 
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Mr/Kr CYJibcparn 3Ha4:HTeJibHO CMRPl<l.JIO .zi;eiiCTBHe MOJIH6JJ:eHa H 

HOpMaJIH30BaJIO aKTHBHOCTb Q>epMeHTa KOCTHOH TKaHH . 3TH .uaH

Hbie noKa3blBatOT, lJTO MOJrn6.n;eH no OTHOWeHHIO K npoueccy 

cpopMHpoBattHH KOCTHOH TKaHH HBJIHeTcH MHKP03JieMettTOM, Top
M03RlUHM pocT CKeJieTa. 

DponrnopelJHBbie .uaHHble nOJIY"feHbI B OTHorneHHH .mrnaMH

KH 11.1,eJIO'IHOH cpoccpaTa3bI B CbIBOpOTKe KpOBH no.n BJIHHHHeM 

60JiblIIHX KOJIHlJeCTB MOJIH6.n;etta. 0.n;HH aBOpbl (Cl>.H .fiepettWTeHH, 

1958;B.C.CyaopoB, 1963;B.C.CmtpH.n;OHOBa, 1966) OTMe'laJIH CHH

)l(eHHe aKTHBHOCTH cpepMeHTa , .upyrne (M.C.fpHrop.HH, A.C.fipy

nrn, 1968) - 3Ha'IHTeJibHOe ee TTOBbIUJeHHe B KpOBH. B npO.UOJDKe

HHe 3THX HCCJie.zi;oBaHHH 6onee .n;eTaJibHO aKTHBHOCTb meJIO'IHOH 

cpoccparn3bl H3Yt:fHJia JI .r.TaTeBOCHH (1970) no.zi; RJIHHHHeM Ma.JlbIX 

H 6oJiblIIHX KOJIH4eCTB Mom16.n;etta. B 3KcnepHMeHTe 6bIJIO noKa

JaHO, lJTO MOJIH6JJ:eH B KOJIH'leCTBe l Mr/Kr y KpbIC npH130.ll,HT K 

CHH)l(eHHIO aKTHBHOCTH IUeJIO'IHOH Q>occpaTa3bl no4:eK, He H3Memrn 

aKTHBHOCTH cpepMeHTa ne'leHH H MO'IH. MOJIH6JJ:eH B KOJIH'leCTBe 

20Mr/Kr npHBOD;HT K nOBbIWeHHIO aKTHBHOCTH ct>epMeHTa nelJeHH 

H MO'IH H CHH)l(eHHIO B TI04:Kax, a 50 H 300 Mr/Kr MOJIH6.UeHa y 

KPOJIHKOB H OBel..{ rrpHBO.UHT K 3Ha'IHTeJibHOMY CHH)l(eHHIO aKTHB

HOCTH meJIOlJHOH cpoccpaTa3bl CbIBOpOTKH KpOBH H MOlJH (pHC.5,6). 

Optt .zi;aqe TOKCH'leCKHX KOJIH'leCTB MOJIH6n;eHa nopSl.lJ.Ka 350 H 500 

Mr/Kr JI.r.TaTeBOCRH ycTaHOBHJia KpaTKOBpeMeHHOe TTOBbJWemte 

aKTHBHOCTH meJIO'IHOH cpocct>aTa3bl B CbIBOpOTKe KpOBH H MOlJe 

KpOJIHKOB c nocJie.UYJOlUHM CHmKeHHeM, npHlJeM )l(HBOTHbie norH-

6atOT OT TOKCHK03a. M.C.fpttropHH H Jl.f.TaTeBOCHH ClJHTatOT, 

'ITO H3MeHeHHe aKTHBHOCTH meJIO'IHOH cpoccpaTa3bl HrpaeT cy

mecTBeHHYIO pOJib B naTorette3e MOm16.ueHOBOro TOKCHK03a H on

pe.zi;eJieHHe ee aKTHBHOCTH MO)l(eT HMeTb .n;HarHOCTH'leCKOe 3Ha4:e

mte B pacIT03HaBaHHH MOJIH6.n;eH03a . 11ccJie.UOBaHHH, npoBe.zi;eH

Hble aBTOpaMH B 3KCnepHMeHTe, ITOJlTBep.n;HJIHCb .n;aHHblMH, no11y

'leHHblMH B HarypHbIX Ha6mo.n;emrnx. 

.Ll.anbHeiiwHe 11ccnen;oBaHHH, npoBe.zi;ettHbie M.C.fpHrop.s1tt H 

JI.r.TaTeBoc.HH Ha osuax AHKaBaHcKoti MOJIH6,n;eHosol1 H Ka,.ll)Ka

paHcKoif Me.UHO-MOJIH6JJ:eHOBOH npOBHHUHH B ce30HHOH .llHHar.rn

Ke ITOKa3a.JIH' 'ITO aKTHBHOCTb meJIO'IHOH cpoccpaTa3bl B CblBOPOTKe 

KpOBH oseu MOJIH6,n;eHOBOH rrpOBHHUHH HH)f(e B 1,5-2 pa3a y 35-

45%, no cpaBHeHHIO c noKa3aTeJIHMH y oneu 3TaJIOHHOH 30Hbl, Hy 

40-45% oneu MeJJ:HO-MOJIH6n;eHOBOH npoBHHUHH. Optt noM 3H3H-
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MaTHlJeCKaH aKTHBHOCTb meJIOlJHOH cpocQ>aTa3bl HmKe 3HMOH Ha 

31,6%, BeCHOH Ha 23,6%, JieTOM Ha 30,5%, a B oceHHHe MeCHUbl 

6onee 44% H Kone6neTcH B npe.n;eJiax 1,5-2,0 e.ll,. fio.uaHcKoro (npH 

KOHTpOJie 2,35-3,0 e.u.). 

y 06c11en;oBaHHblX OBeu H3 Me,llHO-MOJIH6.n;eHOBOH npOBHH

UHH , cpe.uHero.uoBaH aKTHBHOCTb meJIOlJHOH ct>ocQ>aTa3bl KOJie6JieT

CH B npe.n;e11ax l ,5-2,16e.n;., OHa HH)l(e aKTHBHOCnt y OBeu 3TaJ10H

HOH 30Hbl H pa3HHUa no ce30HaM COCTaBmleT COOTBeTCTBeHHO 

10,7; 35,3; 32,3; H 18,2% (Pttc. 7). 
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OBeu nOJl BJIHHHHeM MOJIH6JleHa 50Mr/Kr (no Jlf.TaTeBOCHH) 
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AKTHBHOCTb meJTO'lHOH ¢oc¢aT33bl H J(3Ta.Tl33bl KpOBH 

oeeu xoJKHcTR KaJDKapaHa H A6omlHa 
(no Jl. r.TaTeBOCllH) 

npirneneHHbfe llaHHbie T103BOJISllOT aBTOpaM yraep.lKJJaTb, '!TO 

npH H36bITO'IHOM TlOCTYTIJiemrn B opraHH3M MOJIH6.UeHa aKTHB

HOCTb Q>epMeHTa CHH.lKaeTCSI, '!TO, 6eJyCJIOBHO, rrpHBO.UHT K Hapy

weHHIO <t>ocQ>opHOfO roMeOCTa3a, K H3MeHeHHIO MeTa60JIH3Ma, B 

TOM '-IHCJie H K HJMeHeHHSIM B KOCTHOH TKaHH. 

Ha OCHOBaHHH noJI~eHHbIX .uaHHbIX M.C.fpHropSIH H 

JI.f.TaTeBOCSIH C'IHTaIOT, '!TO no CTerreHH aKTHBHOCTH meJIO'-IHOH 

Q>ocQ>aTa3bl MO.lKHO CY.UHTb 0 Te'leHHH H HCxo.ue MOJIH6.ueHOBOro 

TOKCHKOJa H peKOMeH.UY!OT HCT10Jlb30BaTb onpe.ueJieHHe aKTHB

HOCTH Q>epMeHTa c 1U1afHOCTH'leCKOH H npOrHOCTH'-ICCKOH ueJib!O. 

MoJIH6.ueH OKaJbmaeT BJIHSIHHe TaK.lKe Ha HeKoTopbre 3BeHbSI 

OKHCJIHTeJibHO- BOCCTaHOBHTeJibHblX npoueccoa, B 'laCTHOCTH, Ha 

aKTHBHOCTb KaTS11aJhr, collep.JKaHHe rnroTaTHOHa H SH-rpynn, BbI

noJIHHIOlllHe TaK.lKe H JaUlHTHYIO Q>yHKUHIO. no .UaHHbIM Jl.f.TaTe

BOCHH ( 1991) .UHHaMHKa aKTHBHOCTH KaTaJia3bl y oaeu, co.uep.lKa

IUHXCH B MOJIH6.UeHOBOH H Me.UHO- MOJIH61leHOBOH 6HoreOXHMH-

4eCKHX npODHHUHHX HH:>Ke, tteM y oaeu 3TaJIOHHOH 30Hbl DO ace ce-

30Hbl ro.ua H KOJie6JieTCSI B npe.neJiax 1, 1-2,25 en. HaMMeHbWaSI 

aKTHBHOCTb KaTaJiaJbl y OBell o6eHX npOBHHUHH (AHKaDaHCKOH H 

Ka.IDKapaHCKOH) OTMe'leHa B 3HMHe-aeceHHHe MeCSIUbl, '!TO CBH.Ue

TeJibCTByeT 0 TlOHH:>KeHHH crroco6HOCTH TKaHeBblX Q>epMeHTOB 

HeHTpaJIH30BaTb 06pa3oaasurnecS1 nepeKHCH npH MOJIH6.UeHOBOH 

HHTOKCHKaUHJi. 

noJI~eHHbre peJyJibTaTbl Ha oauax a HarypHbix ycJIOBHSIX 

6blJIH TlO.UTBep.JK,UeHbl B 3KCnepHMeHTe Ha KpOJIHKaX, noJI~aBWHX 

ceHo 113 MOJIH6neHOBOH npOBHHUHH, a TaK.lKe Ha KpOJIHKax H 

MOpCKHX CBHHKaX, KOTOpblM 3a/l3BaJIH paCTBOPbl B COOTHOWeHHSIX 

Mo:C11=5: I o.uHoii rpynrre .lKHBOTHbJX H Mo:CM= 1 :2,5-.upyroti.Bo 

acex c11y1.rnsix aKTHBHOCTb KaTaJia3bl 6blJla HH.lKe, tteM y )KHBOTHbIX 

KOHTpoJibHblX rpynn . 3ro no.urnep.JK,UaeTCH H .uattHbIMH A.X. Ma

lllHHHH (1981) , ycTaHOBHBWeH B HCCJie.uoaaHHSIX Ha KpbICax CHH

)l(eHHe 3KTHBHOCTH KaTaJia3bl H nepoKCH.Ua3bl rrpH MOJIH6.UeHOBOH 

HHTOKCHKaUHH. npHBelleHHbie ,UaHHble T103BOJISIIOT JaKJIIO'IHTb, 

'-ITO HH3KaH aKTHBHOCTb KaTaJia3bl ycyry6mrer MOJIH6JJ,eHOBYIO HH

TOKCHKaUHIO. 

3Heprn'IHblM KaTaJIH3aTOpOM OKHCJIHTeJibHO-BOCCTaHOBH

TeJibH blX npoueccoa SIBJISleTCSI fJIIOTaTHOHTpHrrenTH.ll., B KOTOpOM 

peaKTHBHOH ttaCTbIO SIBJlHIOTCSI SH-rpynnbr. noKa3aHo, '!TO rJIIOTa

THOll B BHlle KoQ>epMeHTa BXOJJ,HT 8 COCTaB PHlla cpepMeHTOB, KaK 
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HanpHMep, fJllOTaTHOHnepoKCH.lJ,a3bl, KOTOpaSI Jal!lHl!laeT KJieTI<H 

OT HaKonJieHHSI B HHX nepeKl-1CH BO,D.Opo.ua, ranponepeKHCH, JIH

nanHblX nepeK11ceH:, KarnmnHpySI Hx pacmenJieHHe. 

fmoTaTHOH H SH-rpynnhI, TalOKe KaK H KaTaJia3a coJJ.ep)l(aT

cSI B 3pHTpOUHTax H yqacTByJOT B HX <l>YHKUHSIX. 3pHTpOUHTbl, 6y

.D.ytlH MeTa60JIH1:leCKH aKTHBHbIMH .KJieTKaMH' MOryr xapaKTepH30-

BaTb C.D.BHrH npo11.cxoMmHe B .LI.HHaMHKe fJIJOTaTHOHa H SH-rpyn

nhI npH pa3JIWIHhIX naToJiornSix (Smith, 1973, Atroshi et.al., 1979). 
MccJie.n.oBaHHSI npoae.n.eHHbie J1 . r. TaTeBOCSIH (l 991) no i-ny

qeHHfO ce30HHOH .D.HHaMHKH rmoTaTHotta " SH-rpynn noKaJaJIH 

3Ha"IHTeJibHO BblCOKl-1H ypoBeHb HX B KPOBH oseu MOJIH6.n.eHOBOH 

npOBHHUHH no cpaBHeHHfO c TaKOBblMH y oaeu 3TaJIOHHOH 30Hbl. 

TaK, co)l.ep.iKaHHe fJlfOTaTHOHa BbIUJe Ha 30-40%, a SH-rpynn Ha 

5-30%, qeM y oseu 3TaJIOHHOH JOHbI B pa3Hbie ceJOHbI ro.!la. KaK 

noJiaraeT JT.f.TaTeBOCSIH, oqeBH.lJ,HO TaKaSI 3al!lHTHo-npHcnoco6H

TeJibHaSI nepeCTpOHKa yKa3aHHbIX cpepMeHTHbIX CHCTeM SIBmieTCSI 

cneuH<t>HqecKOH peaKUHeH Ha H36bITOl:lHOe nOCT}'nJieHHe B opra

HH3M MOJIH6.D.eHa. 
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Co)lep:ii<aHHe rnyraTHOHa H cyJibcl>nui;pHJibHbIX rpynn R KpoaH 
aHKaBaHCKHX }{ a60B.llHCKHX OBeu (no JI.f.TaTeBOCSIH) 

noeblrneHHoe co.n.ep)KaHHe rJifOTaTHOHa H SH-rpynnbI ttan

paBJietto Ha aKTHBaUHIO OKHCJIHTeJibHblX npoueccoB npH MOJIH6.ne

H0BOH HHTOKCHKaUHH. no .naHHblM aBTOpa, y oseu Me,llHO-MOJIH6-

lleHOBOH npOBHHUHH (y KOTOpbIX He BOJHHKaeT MOJIH6)leHOBOH 

HHTOKCHK3UHH) .lJ,HH3MHKa fJIIOTaTHOHa H SH-rpynn KOJie6JieTCSI B 

6JIH3K1"X npe,lleJiax, HO co.nep)l(aHHe HX B KPOBH HH)l(e, l:leM y ooeu 

3 ra.JIOHHOH JOHhI. PeJyJibTaTbl noJiytieHHble tta oeuax B HaT}'pttbIX 

yCJIOBHSIX, 6hIJIH nO,llTBep)K)leHbl H B 3KCnepHMeHTaJibHblX HCCJie

.LJ.OBaHHSIX Ha Jia6opaTOPHblX .iKHBOTHbIX (Jl.f.TaTeBOCHH, 1999). 
B pa3BHTHH 3THX HCCJie.lJ,OBaHHH H3MH (M.C.fpHropSIH, 

11.r.TaTeBOCSIH, 1986, 1991) 6bIJIH H3ytICHbl aKTHBHOCTb Q>epMeH

TOB nepeaMHHHpOBaHHSI - AcAT H A.JIAT, CYKUHHaT.!lernnporeHa

Jbl (C[lf), a TalOKe JIHJOUHMHaSI H OKCH,D.aJHaSI aKTHBHOCTb CbIBO

pOTKH KpOBH. floJiytieHHble .lJ,aHHble 6y.n.yr npHBe.!leHbI B pa3,D.eJie 

"BJIHSIHHe MOJIH6.!letta Ha ecrecTBeHHYfO peJHcTeHTHOCTb", HMeSI B 

BH.D.Y, l:lTO no aKTHBHOCTH 3THX Q>epMeHTHblX CHCTeM MO)l(HO IlOJTY

l:lHTb CBe.n.eHHSI 0 <t>YHKUHOHaJibHOM COCTOSIHHH Q>aKropoB pe-

3HCTeHTHOCTH H peaKTHBHOCTH opraHHJMa. 

BJIIDIHHE HE.l(OCTATOlJHOfO H H3BhlT011HOfO 
UOCTYDJIEHHR MOJIHli.l(EHA B JKHBOTHhlH 0Pf AHH3M 

KaK 6bIJIO noKaJatto B npeJJ.bIJJ.YmeM H3JTO)l(eHHH, MOJIH6.n.eH 

OKaJbIBaeT cymeCTBeHHOe BJTHSIHHe Ha pa3Hble cropOHbl .iKHJHe

.lJ,eSITeJibHOCTH )l(HBOTHOro opraHH3Ma. 0.nHaKO B JIHTepaT}'pe nol:l

TH HeT cae.n.eHHH 0 nocJie,llCTBHSIX He.n.ocTaTOl:lHOro nOC'fYllJieHHSI 

MOJIH6.lJ,eHa B )l(HBOTHbIH opraHHJM. OoBH.D.HMOMY, CKY.llHbie cse

ueHHSI 0 nocJie,llCTBHSIX He.nocraroqHoCTH MOJIH6,lleHa CBSl33Hbl c 

TeM, qro noTpe6HOCTb )KHBOTHoro opraHHJMa B MOJIH6,lleHe noJI

HOCTbIO YJJ.OBJieTBOpSieTCSI TeM ero KOJIHl:leCTBOM, KOropoe nocT}'

naeT B opraHH3M c nHmeH: (P.H.0.LI.HHeU, 1973). 0.nHaKO Lewis 

(1956) yCTaHOBHJI, l:lTO npH He.lJ,OCTaTOl:lHOM nocT}'nJieHHH MOJIH6-

ueHa B opraHH3M OBeU, (KaK 3TO HMeer MeCTO B Ascrpa.JIHH) y )l(H

BOTHbIX npoSIBHJTHCb npH3HaKH Me.lJ,HOro orpaBJieHHH, qTO SIBHJIOCb 

CJieUCTBHeM HaKOnJieHHSI B nel:leHH 60JibWOrO KOJUil:lCCTBa Me.lJ,H. 

Llanee aerop noKaJan, qro npH o6oraw:eHHH pauHoHa MOJIH6.lJ,e

HOM, y OBeU Ha6JIIO.LI.aJIHCb SIBJieHHSI Me.lJ,HOH He.lJ,OCTaroqHOCTH. B 
3TOH CBSl3H npe.n.craBJUieT 60.JTbWOH HHTepec pa60TbI A.A.Ka6blWa 
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(1967), KOTOpblH, BBOIDI 8 paUHOH :>KHBOTHblX MOJnt6.neH, ycneWHO 

npe.uoTBpaw:a.n: xpOHH'·leCKOe OTpaBJleHHe )KHBOTHblX Me,UbJO. 

EcJIH .naHHbie, Kaca10w:wecH nocne.ucTBHH Ha.uocTaTO'·IHOro 

nocTynJieHHH MOJIH6.UeHa B )l(HBOTHblH opraHH3M, npaKTH'·leCKH 

OTCYfCTByeT, TO B OTHOllieHHH pacTeHHH 3TO TIOJIO:>KeHHe l.feTKO 

npocJieXHBaeTCH H IlO.llTBep)K.llaeTCH MHOrO'-IHCJieHHblMH HCCJie.uo

BaHHH MH. He.uocTaTOK MOJIH6.ueHa B nHTaHHH pacTeHHH npHBO.ll,HT 

K 3a6oJieBaHHHM, Bbipa)l(alOllIHMCH, rnaBHblM o6pa30M, TIOTepeH 

cnoco6HOCTH K IlJIO.llOHOllJeHHJO, TIOHBJJeHHJO pa3Jil1'lHblX mITeH, 

HeKOTOPOH 3aTOpMO)l(eHHOCTH poem pacTeHHH, llTIJlOTb .uo rn6eJIH. 

Ha octtoeaHHH 3THX .uaHHhIX, B Mecrnx c He.uocTaTO'-IHbtM co.uep

:>KaHHeM MOJIH6.UeHa, B nO'-IBY BHOCHTCH .uonOJIHIHeJibHaH no.u

KOpMKa pacTeHHH MOJIH6.UeHOM, T.H. MHKpoy.uo6peHHH. 

noBJi.llHMOMy, ,llaJJbHeHruee Jf3yl.feHHe 6HOJIOrHl.feCKOH pOJIH 

MOJIH6.UeHa B )KHBOTHOM opraHH3Me .llOJl)l(HO BKJIJOl.faTb B ce6e 

HenpeMeHHOe H3yl.feHHe TIOCJJe.ucTBHH He.UOCTaTO'-IHOCTH MOJIH6.ue

Ha ,ll)IH )KHBOTHOfO opraHH3Ma. 3ro HaCTOHTeJibHaH He06XO.llH

MOCTb, Y'-IHTbIBaH pOJib MOJIH6.UeHa B MHOrO'-IHCJieHHblX cpH3HOJIO

rHl.feCKHX npoueccax H HaJJH'-IHH ero no'-ITH BO Bcex opraHax H 

TKaHHX opraHHJMa, a TaK)l(e e opratteJIJiax KJJeTOK. 

JfraK, eCJIH B JJHTeparype TIO'-ITH HeT cee.ueHHH 0 TIOCJie)lCT

BHHX He.uocTaTO'-IHOro IlOCT)'ITJleHHH MOJIH6.ueHa B opraHH3M )l(lf

BOTHblX, TO .uaHHbIX 0 BJIHHHHH H36hITO'-IHOro nOCTYTfJICHHH MO

Jrn6,n;eHa He Mario. HeT COMHeHHH, '-ITO KaK MH 6HoJJoron, TaK H 

,ll)IH epaqe}f, B TOM 'IHCJie H BeTepHHapHbIX, rnrneHHCTOB, TOKCH

KOJlOfOB H .up., 6oJihllIOH HHTepec npe.ucTaBJJHeT BblHCHeHHe BJIHH

HHH 6oJiblliHX KOJlHl.feCTB MOJIH6)leHa Ha opraHH3M qeJioneKa H 

:>KHBOTHblX. 3To Ba)l(HO, w6o HJBeCTHO, "!TO HMeJOTCH He MaJIO pe

rHOHOB, cpe,n;a KOTOpbIX co.uep)l(HT TIOBblllleHHble KOJIHl.feCTBa MO

JIH6)leHa, nocTynato!llero BMeCTe c nmueti, eo.uo}f H .up . R opra

HHJM "!eJIOBeKa H )l(HBOTHbJX. 

IlepBoe coo61llettwe 06 oTpwuaTeJibHOM BJIHHHHH H36bJTO'-l

HhIX KOJllflieCTB MOJJH6)leHa Ha )l(HBOTHblH opraHH3M ony6JIHKOBa

J1H B 1943r. Fergusson, Lewis, Watson H ,n;p. YKaJaHHbie aeTopb1 

Ha6JJto.UaJIH B AHrJIHH Ha nacT6Hw:ax CoMepceT y Kopoe yxy.ullle

HHe o6w:ero COCTOHHHH, CHmtceHHe y.uoeo H .upyrne HBJieHmI, He

pe.uKo npHBO.llHW:He )l(HBOTHbIX K rn6eJJH. Eo11e3Hb 6bma Ha3BaHa 

teartness. Fergusson TaK onHcbrnaeT KJJHHH"!eCKHe npOHBJteHHH 

3TOH 6oJie3HH: "3KCKpeMeHTbl CTaHOBHTCH pblXJlbIMH, )l(eJITOBaTO-
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3e11ettoro ueeTa, co.uep)l(aT ny3hipbKH, HMeJOT oTepaTHTeJJbHbIH 3a

nax. )f(HBOTHOe CTaHOBHTC.ff rpH3HbIM, KO)l(a }leJiaeTCH :>KeCTOKOH H 

OHH 6bICTpO norn6aJOT. CKOT KpacHOH )leBOHCKOH rmpO.llbI CTaHO

BHTCH rpH3HO:>KeJITblM, a )l(HBOTHbJe, HMeJOW:He qepttyJO OKpacKy, 

pb1:>KeIOT. Pe3KO CHHxatoTCH y.uoH. Oeub1 nopa:>KaJOTCH cpaBHH

TeJibHO MeHbllle, O)J.HaKO H y HHX Ka.Tl CTaHOBHTCH )l(H.ll,KHM, a 

wepCTb MeHHeT OKpacKy". 
.Il,aJJbHeHUJHe Ha6JIJO)leHHH no ycTaHOBJieHHJO KJIHHH'IeCKOH 

KapTHHbl, B TOM "IHCJie H HalliH, noKaJaJJH Bbma.ueHHe H yxy.uUJe

HHe Ka"!eCTBa rnepCTH y OBeU, .uecpopMaUHIO cycrneoe, xpoMOTY y 

KOPOB H OBeu. y 60JibHbJX :>KHBOTHbIX HapyrnaeTCH penpo.uyKTHB

HaH cpyHKUHH, He HaC1)'IlaeT 3a'laTHH, a B CJJylJaHX 3aqanrn Hepe.u

KO OHO 3aeepUJaeTCH BbJKH.llblllJeM. 

B nocJie.uy10rneM 3Ta 6011eJHb 6bIJia onpeneJietta B ClllA (B 

wrnrnx KaJJHcpopHHH, Heea,ua, CaH-.Il,)l(OaKHH), B fo11aH.QHH, Ho

eoii 3eJiaH.UHH, B AecrpaJJHH H COOTBeTCTBeHHO Ha3brnaeTCH -

scouring, peat scoure, red water, B CCCP - MOJIH6neH030M HJIH 

MOJIH6.UeHOBblM TOKCHK030M. 
B ttacromueM, MHoro4HCJJeHHbIMH 11cc11e.uoeaHHHMH ycTa

HOilJleHo, ~ITO B KOpMaX nacT6m11 B BbillleyKaJaHHbIX MeCTax co

.uep)l(aHHe MOJIH6)leHa cpaBHHTeJibHO BblCOKOe H COCTaBJIHeT B 

cpe.uHeM 33-38 Mr/Kr cyxoro Be!lleCTBa, B TO epeMH KaK KOpMa 

nacT6Hlll, r.ue y )ICHBOTHbIX He Ha61110.uaeTCH MOJIH6.ll,eHOBOfO TOK

CHK03a, co.uep)f(aT ecero JJHllib 5 Mr/Kr MOJJH6.aeHa. IlpHMepHO Ta

KOe )Ke COOTHOllieHHe B 3THX MeCTaX H no co.uep:>KaHHJO MOJIH6.ue

Ha o nol.fBax-10-20 Mr/Kr w 2,4 Mr/Kr coorneTcrneHHO. 11ccne.uo

BaHHH B 3TOM HanpaeJieHHH Fergusson H .up. BhIHBHJIH, '-ITO cKo

menHaH H BbicyrneHHaH Tpaea, CKOpMJieHHaH KOpoeaM, He Bbl3bI

BaeT MOJJH6.ueH03a, TaK KaK B Heii onpeneJIHeTCH cpaBHHTeJibHO 

HH3KOe co.uep)l(aHHe pacrnopwMoro MOJJH6.aeHa. 

MaKCHMyM 3a6oJieeamrn )ICHBOTHbIX MOJIH6,n;eHOBblM TOKCH

K030M Ha6Jito,llaeTCH JieTOM H oceHblO, npeMH, KOr.Qa B Tpaeax co

.nep)l(HTCH HaH60JJbWee KOJlH4eCTBO 061.llero H oo.uopacTBOpHMOro 

MOJ1116.ueHa. 0TMelJeHO, 'ITO MOJIH6.ueH03 CKOTa 4aw:e BCTpe'IaeTCH 

Ha w:eJIO'-IHbIX, HJBeCTKOBbIX TIOlJBaX, co.uep)f(aIUHX pacrnopHMblH 

HOLJ,BH)l(HblH MOJIH6.UeH B aH.ne Mo04 , BMecTe c TeM, KaK yKaJbl

BaeT A.0.BoiiHap (1960), " Ha nacT6HlllaX 6o6oebIX pacrettHti. 

DHCOH (1962) OTMe11aeT, 'ITO B 80.llHblX ccpepax pacTeHHH 

cnoco6ttbl eo6paTb .uo 100Mr/Kr Mo11116.ueHa Ha cyxoti eec. BMecre 
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c TeM ycTaHOWieHo, •no co.n:ep)l(am1e ao.n:opacTBOpHMhIX coe.n;HHe

HHH MOJrn6.n;eHa 3aBHCHT OT HaJIHqHH B noqae <t>oc¢opa, Kap6oHa

Ta, aMMOHHH, 80)1,0po.ua H T . .D;. 

MotthI <t>ocqmpa )'BCJIHqHBaK>T no.n:BH)l(HOCTh coe.n;HHCHHH 

MOJIH6.uetta, .llCJiaH· HX .llOCTYilHhIMH MH pacTCHHH. MM )KC 6hIJIO 

ycTaHOB.JlCHO, qTo JlllOXO ocymeHHblC noqBbl c BblCOKHM co.uep)Ka

HHeM opramfqccK11x ocmecrn co.ucp)KaT 6oJihllle MOJI.a6.nctta H 3TO 

npe)KJJ.e scero Top¢HHhIC noqahl. B 3THX 11ccJie,uoBaHHHX noKa3a

Ho, qTO MOJIH6.UCH o6JiauacT cnoco6HOCTblO 6bJCTpo nepeXO.UHTb 

113 noqa 8 paCTCHHH H B 60JibWOM KOJIHqcCTBC CKanJIHBaTbCSI B 

HHX, B oco6CHHOCTH B 6o60BhIX, KJICBCpe, CbITHHKe, OCOKC H .up. 

B HacTOHl.UeM ycTattOWietto, qTo MOJIH6.n;etto3 B03HHKaCT B 

OCHOBHOM y poraTOfO CKOTa. Jlomau11 H llPYrHC llOMaWHHe )KHBOT

Hble MeHee IDIH COBCeM He no.uoep)l(eHbI MOJIH6.UeH03y. Bae.ueHHC 

B paQHOH KOpOB 8 BH.UC .LJ.06aBKH 1,36r COJICH Mom16,ueHa {T.e. KO

JIHqecTBO, KOTOpoe COOTBCTCTBYCT co.uep)l(aHHIO ero B KOpMaX MO

JIH6.UCH08bIX npoBHHllHH), rrpHBO,lJ.HT K pa3BHTHJO nm11qlfQH Kap

THHhl MOJI116.ueHOBOro TOKCHK03a. 

B 3KCilCPHMeHTe MOJIH6.UeHOBb!H TOKCHK03 noJiyqcH y OBCU, 

KpblC, MOpCKHX CBHHOK, KpOJIHKOB. 

y qeJIOBCKa H36hITQl.!HOe IlOCTYITJICHHC MOJIH6,uetta B opra

HH3M 8hl3bIBaeT T.H. MOJIH6,l].CHOBYIO- no.uarpy (B.B.KoBaJibCKHH H 

.Up., 1961). fiarnretteJ 6oJie3HH rrpC,UCTaBJIHeTCH CJICllYIOUl,HM o6pa-

30M: rrp11 H36hlTOqHOM fiOCTYITJICHHH MOJIH6,ueHa B opraHH3M aK

THBHOCTb KCaHTHHOKCH.Ua3bl pe3KO noUblWaeTCSI, qTo rrpHBO.UHT K 

YCHJieHHIO nypHHOBfO o6MeHa, BCJIC,llCTBHC qero 06pa3yeTCH 60Jih

woe KOJIHqecrno MOqeBOH KHCJIOTbl. 0TCyTCTBHe y qeJIOBeKa cpcp

MCHTa YPHKa3bl rIPHBO.UHT K ttaKOrIJICHHJO MOYCBOH KHCJlOTbl c 

rIOCJie.uyJOIUHM ncpcxO,l].OM ce B cycTaBhl H TKaHH. y )l(HBOTHhIX, B 

OTJIHq11e OT qeJIOBCKa, HMCCTCH ypHKa3a,rro.u B.JlHSIHHCM KOTOpOH 

o6pa3ylOrn,aSICH MOttCBaSI KHCJIOTa OKHCJISICTCSI B aJIJiaHTOHH H ycH

JieHHO BblBO,lJ.HTCSI HJ opraHH3Ma. 

B.B.KoBaJihCKHH, f.A.5Jposasi H ,Ll.M.ill.MaBOHSIH B crre

UHJihHhIX 11ccJic.D.0BaHHsix, npose,ucHHbIX a Erxn (AHKaBaH) ycrn

HOBHJIH, qTo 1/3 HaceJieHHSI 3Toro per11otta cTpauacT rro.uarpow, 

KOTopaSI rrpOHWISICTCSI cyCTaBHblMH 60JISIMH, qarn,e Bcero B KOJICH

HOM H ITJIIOCHO-¢aJiaHroBOM cycrnaax, OTMCYaCTCSI rrp11rryx.J10CTh 

HX, .ueqmpMaQHSI H .up. y 3THX 60JibHbIX Ha6JIJO.UaCTCSI TaK)l(C 

paccTpOHCTBO cpyHKUHH )KCJIYllOqHQ-KHWCJ.tHOfO TpaKTa. 3TH )KC 
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aBTOpbl noKa3aJJ.H, qTQ y )l(HTCJICH 3TOfO pemotta 3HaqHTCJihHO no

IJblllleHO co.ucp)l(aHHC MoqeBOH KHCJIOTbI 8 KpOBH. 

fio ,UaHHhlM HCCJIC.D;OBaHHH BbIUICYK33aHHhlX aBTOpOB ycTa

HOBJICHO, qTo B ycJIOBHSIX AttKaBaHcKoii MOJIH6.ucttoaoi1 npoBHH

u11H B opraHH3M qeJIOBeKa 3a CyTKH nocTynaeT 10-15Mr MOJIH6.ue

Ha, Tor.ua KaK 8 06h1qHblX "HC MOJrn6.ucH08bIX" MCCTHOCT.!IX ocero 

JIHllih 1-2 Mr MOJIH6ACHa. 
Ilpc,ucTaB.JtHCT HHTcpec 11 tta6JIJOllCHHSI H.B.Jla3apcaa ( 1977), 

ycTaHOBHBlllCfO, qTo y JIHU, nOJIY'faBUIHX c Jiette6HOH UCJlhlO M0-

1n16.D.CHOBble nperrapaThl, pa3BHBaJIOCh 3a6oJieBaHHe noqcK c aJih-

6yMHHyp.ae:H., KOJIHKaMH H AP· 
H3 npHBe.UCHHOfO BH,lJ.HO, YTO MOJIH6.ueH B BM.UC BCCB03MO)K-

HbIX XHMHqeCKHX COCllHHCHHH, rrorrauaH B opraHH3M qeJIOBCKa H 

)Kl180THbIX c KOpMOM, BbI3bIBaCT rny60KHC ¢YHKl..lHOHaJibHble H 

opraHHJ.tCCKHC paCCTPOHCTBa B paJJmqHblX opraHax, 06pc1<aH qcJIO

aeKa Ha xpoHHttCCKHe 3a60JicBaHHSI, HCTPy.nocrroco6HocTh, a y )l(H

BOTHhIX Ha6JIJO.UaCTCH pe3KOC cmDKCHHC npOll}'KTHBHOCTH, HaHO

CHUl,CC 3Ha'Ilfl'CJibHhIB 3KOHOMWlecKHH yI..UCp6 Hapo,LlHOMY X03HHCTBy. 

HecoMHCHHO, ttTo .UaJihHCHwce occcTopoHHee 113yqcttHe 

BJllHIHMSI MOJIH6.uetta Ha opraHH3M 4CJIOBCKa H )f(HBOTHhlX, paCK

pbITHC rrarnrcHe3a MOJIH6.ueHOBOH rro.uarpbl 11 MOJIH6.UCH080f0 

TOKCHK03a )l(HBOTHblX, rrp1106perneT Ba)l(HOC 3HaYCHHe .llJlSI BCCfO 

)KH80f0 B MCCTHOCTSIX c H36bITQqHhlM co.uep)l(aHHeM MOJIH6.ueHa B 

cpe.ue o6HTaHHH. 
bOJlblllOC 3HaqeHHe ,llJISI .UaJibHCHWHX HCCJICllOBaHHif H atta

JIH3a ITOJlyttCHHbIX pe3yJibTaTOB no H3YYCHHIO 6110JiorHqecKOH pOJIH 

MOJIH6.UeHa HMCIOT KapTorpaMMbl H Ta6JIHUbl, COCTaWICHHbIC 11a60-

paTOpHeH HHCTHTyTa rEOXH HM. Bep.UHa,JlCKOfO HAP<l> rro.u py

KOBO,l].CTBOM B.B.KoBaJihCKoro. Cornactto KaprnrpaMM B YKOCax 

rracT6Hlll,HbJX TpaB AHKaBaHCKOH MOJIH6.LJ.CHOBOH rrpoBHHUHH OT

HOWeHHC Mo:C11=5:1, B KaJl)l(apaHCKOH Me.UHO-MOJIH6.ueHoaoi1 

npoBHHUHH- Mo:C11=1:2,5, o 3TaJIOHHOH 30He (A6oBHHCKHH pa

iioH PA) Mo:C11=0, 15: 1 ( B.B. KooaJibCKHH, f .AJlpoaaH 1978). KaK 

BH.UHo 113 rrp11ae.ucHHhIX .uattHhrx, B Kau)l(apaHcKo:H. MC.LJ.HO-MOJIH6-

.uettosoH: npoBHHUHH co.uep)f(aHHC MC.UH B HCCKOJlbKO pa3 60JibWC, 

4eM MOJIH6.UCHa, H 6Jiaro.n:apSI QlH3HOJIOfHqCcKOMY aHTOfOHHJMY 

Me)K.lly MOJIH6.UCHOM H MCIJ,hJO )l(HBOTHhle 3TOH MCCTHOCTH He cTpa

Jl,aJOT MOJIH6.UeH030M, a JIJO.UH MOJIH6IJ,CHOBOH no.uarpoH. H 3TO 

BllOJJHe o6bSICHHMO. 
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B nocJie.uy10uu-tX HCCJie.uoBamrnx B .B.KoBaJlbCKoro " .ap. 

ycTaHoBJieHo , lfTO B ycJIOBHHX AHKaBaHCKOH fo1oreoxMMHYeCKOH 

npoBHHLl,HH B opraHH3M 4eJ10BeKa 3a C}'TKH nona.uaeT c BO.UOH " 

nHLI.leM npHMepHO 10-15 Mr MOJIH6.UeHa" 5-IOMr Me.UH, rnr.ua KaK 

B o6bl'IHblX ( " HeMOJIH6.UeHOBblX" ) MeCTHOCTHX BCero JIHWb 1-2 Mr 

MOJIH6.UeHa H 10-15Mr Me.UH. 0YeBHJ1,HO, 'ITO B MeCTHOCHIX, r.ue B 

COOTHOWeHHHX MOJ1H6D.eHa " MeD,H npeBariHpyeT MOJIH6lleH, pa3-

llHBaCTCH naTOJIOrHH - y 4eJioBeKa MOJUl6lleHOBaH no.uarpa, y )l(H

BOTHbIX- MOJrn6.ueHOBblH TOKCHKOJ . 

B cBeTe np11Be.UeHHOro snonHe o6'bHCHHMO To, YTO B Ka.u)l(a

paHe, r.ue B cpe.ue onpe.ue11HeTCH OTHOCHTeJlbHO BblCOKOe co.uep)l(a

HHe Me.UH, YeM MOJIH6.UeHa, He Ha6mOJ1,aCTCH y JllO.UCH MOJIH6.aeHO

BOH no.uarpbI , H y )l(HBOTHbIX MOJ1H6.ueHOJa. 

KaK 6brno cKa3aHo Bbrwe , MOJIH6D.eH H ero coe.u11HeHH.R WH

poKo HCnOJib3YJOTC.R B pa3JIH'IHblX OTpacmtx npOMbIWJieHHOCTH " 

HapOD,HOro XOJHHCTBa- aBTOCTpoeHHH , pa.uHOTeXHH'leCKOH, pa

.UH03JICKTpHYeCKOH , XHMHlfeCKOH, MCllHUHHCKOH a TalOKe B CeJibC

KOM XOJHHCTBe H llp . 3To OJHaYaeT HCH36e)l(Hb1H KOHTaKT npe.lt<J].e 

BCero YeJIOBeKa c COC.ll,HHeHHHMH MOJIH6.UeHa. 

HCCJIC.UOBaHHH 0.51.MornneBCKOH (1952) noKaJaJIH , 'ITO B 

MCTaJIJiypn1YeCKOH npOMblWJICHHOCTH B opraHHJM YeJIOBeKa MO

JIH6.UeH nocTynaeT B BH.lle BbICOKO.UHcnepcHoro Mo03, B JOHe D.bl

xaHHH 4CJIOBeKa B BOJD.yxe onpe.ueJIHCTCH KOHUeHTpaum1 MOJrn6.ue

Ha paBHaH 0 ,4-0,5 Mr/ M
3 

B noc11eny10WHX Ha6molleHHHX 0 .51 .MornJieBcKotf (1963) , y 

1110D,eH JaHHTblX B uexax, rne KOHUeHTpaUHH Mo03 cocrnrurnna B 

cpe.uHeM 0,22Mr/M
3

, a B HCKOTOpblX CJiy4aHX .ua)i(e 0,4-0,5Mr/ M
3

, 

npH MC.UHUHHCKOM o6cJie.UOBaHHH y HHX onpe.uemIJIHCb paHHHC 

npH3HaKH nHeBMOKOHH03a, 60JibHble )i(aJIQBaJIHCb Ha 0.llblWKy, Ka

weJib, fOJIOBOKPY)l(CHHC " .up. ,[(JIH BblHCHeHHH reHe3a npOHCXOM

lllHX HapyweHHH no.u BJIHHHHCM MOJlH6.ueHa 0 .51.MornJieBCKaH, B 

yCJlOBHHX OCTpOH JaTpaBKH KpblC TpeXOKHCblO MOJIH6.UeHa B cpopMe 

a 3 p030JIH B KOHUCHTpauHH 64Mr/ M
3 

c 3 KCfl03HUHCH 2 Yaca, He 06-

Hapy)l(HJia BH,ll,HMblX HJMCHemfH B 06llleM COCTOHHHH KpbIC . O.utta

KO UHTOJIOrHlfeCKOe HJyYeHHe TKaHeH opraHOB nO!lOflbITHblX KpblC 

noJBOJIHJIH yCTaHOBHTb B ne4eHH HCKp06HOTHlfCCKHC O'larn , 

YMCHbWeHHe " nmepxpOMHOCTb HD,ep MblWe4HblX BOJIOKOH, a TaK

)l(e D.HCTpocpHYecKHe HJMeHeHHH B no'tKax, JierKMX. B npo.uo11)1(e

HHH CBOHX HCCJie.UOBHHH, aBTOp npoBOJlH,1 Ha6JIIO.UCHHH B yCJIO-
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BHHX xpOHHl.J.eCKOro 3KCnepHMeHTa, COCTOHBWero B TOM, 'ITO KPhl

Cbl B Te':lCHHH .UBYX MeCSIUeB C)l(e,UHeBHO rro.usepraJIHCb 3aTpaBKe B 

YCJIOBHHX KOHUCHTpaUHH TpCXOKHCH MOJIH6.UeHa OT 3-10Mr/M3 c 

3Kcno3HUHeH .usa 1.J.aca. TaK.)l(e KaK H B yc11os11.11x ocTporo onhITa 

aBTOpOM He 6hlJIO OTMCl.J.eHo BHJIHMbIX H3MCHCHHH B o6meM coc

TOHHHH no.uonbITHblX KpbIC. IlpH 3TOM rHCTOJIOrH'-1.CCKaH KapTHHa 

xapaKTCpH30BaJiaCb Bblpa)KeHHblMH ,llHCTpo<f>H4CCKHMH rrpouecca

MH, Ha6yxaHHeM, 3CpHHCTOCTblO npOTOnJia3MhI H .up. 

B cep1rn xpottH'-1.eCKHx onbITOB Ha Kphrcax asTOp HHTpaTpa

xeaJibHo BBO.UHJI 50Mr Mo03 a3p03omi c <PH3Ho11om1.J.ecKHM pacT

sopoM. lf epe3 Mec.11u B 11erKHX no.uonbITHhrx KPhIC onpe.ue11.1111ocb 

npO.lJYKTHBHoe socmUieHHe c o6pa3oBaHHeM nbIJICBbIX rpatty11. nhr-

1111 o6ttapy;KCHbl TaJOKe KOJIJiareHOBhle BOJIOKHa c TCHJlCHUHCH ne

pexo.ua B nepHBaCKYJIHpHblH CKJiepo3, c l.J.CTKO Bhlpa)l(CHHblM npo

pacTaHHCM 11erKHX coe.uHHHTeJibHOTKaHeBhIMH BOJIOKHaMH. HapS1-

.uy c 3THM Ha6mo)laJIHCb .LJ:HCTpO<t>Hl.J.CCKHe H3MCHCHHH B pernoHap
HblX JIHM<t>aTHl.feCKHX yJJios. 

0CHOBbIBaSICb Ha pe3yJibTaTax CBOHX HCCJIC)lOBaHHH, 

O.Jl.MornJieBcKaSI npHXO.LJ:HT K BhlBO.LJ:Y 0 TOM, l.J.TO TpeXOKHCb MO

JJH6,n:eHa, nona,n.a.11 B opraHH3M, Bhl3bIBaeT <P116po3Hoe nopa)l(eHHe 

JJerKHX H pemottapHhlX JIHMcPaTH4CCKHX y311ax. 

K CO)l(aJICHHIO H3 pa6oT asTopa ocTaeTcSI noKa HeH3BeCTHhIM 

scer.n:a-JIH Mo03 nopa)KaeT 11erKHe HJIH TOJlhKO npH nona,naHHH 

npSIMO B JJCfKHe HHfaJISIUHOHHbIM nyreM? 11 ,n:aJiee, KaK HHfaJIH

UHOHHblH nyrh BBC.UCHHH Mo03 B opraHH3M OTpa)KaeTCH Ha 

cocTOHHHH .n:pyr11x oprattos? HaM npe.ucTaruuteTCH, 4TO no.a BJIHH

HHeM Mo03 nopa)l(alOTCH see napeHXHMaT03Hhie opratthI He JaBH

CHMO OT nyrH ero IlOCTYITJICHHH B opraHH3M. 0.n:HaKo, HeJih3SI HCK

JJIOl.J.HTb TO, 'ITO B nepBYIQ 01.fepe)lb nopaJKaeTCSI CHCTeMa opraHoB, 

npHxo.u.11ma.11 c Mo03 e Herrocpe.n:crneHHhIH KOHTaKT, KaK 3TO 

npOHCXO.UHT B opraHax .LJ:bIXaHHH, npH HHfaJIHUHOHHOM BBC.LJ:CHHH 
Mo03 B opraHH3M. 

Pe3yJJhTaTbI HCCJIC.LJ:OBaHHH 0.51.MomJJeBCKOH .uaJOT OCHOBa

HHe Cl.fHTaTb, l.J.TO npo,n:OJDKHTCJihHblH npHeM MOJIH6.UeHco.uep)f(a

lllHX npenapaTOB MO)f(CT npHBCCTH K pa3BHTHJO B napeHXHMaTo-

3HbIX oprattax nopa)l(CHHti opraH111IecKoro xapaKTepa. 

B peJyJihTaTe H3y4eHHSI BJJHHHH.R pa3JIHl.J.HblX KOJIH4ecrn Mo

JJH6.n:etta Ha )f(HBOTHhIH opraHH3M H YCTaHOBJICHHH reHeJa pa3BH

THSI MOJJ116.n:eHosoro TOKCHK03a, B CJI~asix H36bIT04HOro flOCTYCT-
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11eHHH ero B opraHH3M, nOJlBHJiaCb HaCTOSITCJibHaH Heo6XO.IIHMOCTb 

H3blCKaHHH cnoco6oe H cpei::i;cTB npo<f>HJiaKTHKH H JIC':lemrn 3TOfO 

TOKCHKOJa. 

Fergusson B 1938 ro.uy enepsh1e ycTaHOBHJJ CBH3h MCiK.llY K0-

11111.J.eCTBOM nOCTYilHBwero B opraHH3M MCJ:J;H H TOKCH':lHOCTblO MO

m16.ueHa. B J:J;aJibHCHWHX ceoHx Hccnei::i;oaaHHHX Fergusson H i::i;p. 

coo6mwrn' l{TO IlOJ:J;KOpMKa KOpOB H MOJIOJ:J;HHKa npenapaTaMH Me

Jl.11 OKa3bIBaeTCH BCCbMa 3<P<PeKTHBHOH npH MOJIH6,ueHOBOM TOKCH

K03e. 3TH JiaHHbie no11~HJ1H no11ttoe nowaepiK,llett11e pa6oTaMH 

Grau a Ellis (1950) H 3.Att.uepsy.ua (1958), KOTOphlC B CBOHX HCC

JIC.UOBaHHHX YCTaHOBHJIH, lffO 0,2-0,4 Ml/Kr npenapaTa MCJ:J;H CHH

MaeT TOKCH':lecKoe .ueH:crnHe MOJIH6.n:eHa. Danill (1954) y6e.1111TeJib

HO noKa3aJJ 11e1.J.e6Hoe J:J;CHCTBHe npH MOJIH6.n:eHOBOM TOKCHK03e 

s11TaMHHa B12 H MeTHOHHHa. 

Cunningham (1954) noKa3aJJ, 'ITO 6011e3Hh Kpyrrnoro poraTo

ro CKOTa H3BCCTHaSI rro.u Ha3BaHHCM "TopqJHHOH noHoc" npe.ucTaB

JIHCT co6oii MOJJH6J:J;eH03, KOTOphlH pa3BHBaeTCH y KOPOB, noei::i;a10-

lllHX KOPM c BbICOKHM coi::i;ep)l(aHHCM MOJIH6J:J;eHa H HH3KHM - Me

.UH (KaK 3TO orrpe.ueJISICTCH Ha HCKOTOpbIX nacT6Hmax Hoaoli 3e

;1aHJ:J;HH). 

3ro 3a6011eaam1e, Cl.fHTaeT Cunningham, MO)l(eT 6bITh no11-

HOCThJO HCKJilOl.J.CHO npH yseJJHl.fCHHH KOJIHl.J.CCTBa MCJ:J;H B pau110-

He. B 3TOH CBH3H npe,uCTaBJIHCT 60JihllIOH HHTepec pa60TbI oyJlJia 

(1951) H )lHKa (1952,1953, 1954), KaCa!OlllHCCH xpoHH4CCKOro OT

paBJICHHH OBCU MCJlblO B ABCTpaJIHH. B pe3yJibTaTe H3~CHHH 
BbIHCHHJIOch, 4To a paifoHax Bhmaca oseu Ha nacT6Hmax co.uep)l(a

HHe MC.UH OKa3aJIOCb HOpMa.TlbHOe, a MOJIH6.uetta Ol.feHb HH3Koe, 

peJl.KO npeBbiwasi 0 , 1-0,2 Mr/Kr. EcTecrnetttto, 'ITO B TaKHX yCJio

BHHX )KHBOTHbie noei::i;a!OT KOPM c He06bI':lHhlM COOTHOllICHHeM Me

.UH " MOJJH6.ueHa, a HMCHHO: KOPM co cpaBHHTCJihHO BblCOKHM 

KOJJH4CCTBOM MCJ:J;H' npHBOJ:J;HT K MCJ:J;HOMY OTpaBJJeHHlO BCJIC)J,CT

BHe ee HaKOilJICHHH B opraHH3Me. )lo6aBJieHHe B paUHOH, B 3TOM 

CJIY1.J.ae, MOm16i::i;eHa npHBOJ:J;HJIO K HOpMaJIHJaUHH COOTHOWCHHH 

MC)J,h-MOJIH6)J,eH, KOJJHl.feCTBO MC.UH B opraHH3Me YMCHhlllaeTCSI 3a 

C4eT BblBC.UCHHH ero HJ opraHH3Ma noi::i; BJJHHHHCM MOmf6)leHa H 

OTpaBJieHHH y )KHBOTHblX He HacrynaeT. 

J13~eHHCM npouecca 6HOJIOrHl.feCKOro B3aHMOJ:J;CHCTBHH MO

JIH6)J,eHa H MC.UH 3aHHMaJIHCb MHOfHC HCCJJCJ:J;OBaTCJJH. 00JI~CHbl 
Ol.fCHb HHTepecHbie .uaHHbie. TaK, Dick (1954) Ha 60JihWOM 3Kcne-
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pHMeHTaJibHOM MaTepHa.ne ycTaHOBHJI, qTo ecJIH Jan;aBaTb .11.ono11-

mne11bHO c KOPMOM 100Mr/Kr MOJIH6,UeHa, TO B neqeHH 3HaqH

TeJibHO yMeHblllaeTCH co.11.ep)l(aHHe Me.UH, a .uo6aBJieHHe lOMr/Kr 

MOJIH6JJ.eHa He oKaJbrnaeT TaKoro JJ,elicTB11H. ABTop rroKaJa.n TaJOKe, 

llTO rrpH ITOCTOHHHOM OJJ,HHaKOBOM KOJIHqecrne rrocrynatoIUeH B 

opraHH3M Me}].H, J].alla MOJIH6J].eHa B KOJIHqecrne 1 Mr/Kr B JJ,eHb 

npHBOJJ.HT K yneJIHqemtto co.11.ep)l(aHHH Me.UH B nelleHH, a c yneJIH

lleHHeM Ko111111ecrna 3a,UaBaeMoro MOJIH6.uetta co.uep)l(am1e Me.UH B 
neqeHH y6brnaer. 

3TH .uaHHbie TI03BOJIHIOT C'IHTaTb, llTO cpaBHHTeJibHO MaJlbie 

KOJIHqecTBa MOJIH6J].eHa yaeJil1llHBaIOT, a 60JibWHe, Hao6opoT, 

yMeHbWatoT co.uep)l(aHHe Me.UH B opraHl13Me, l{TO MO)l(eT rrpHBeCTH 

K COCTOHHHIO Me}].HOH HeJ].OCTaTOqHOCTH. HpH 3TOM pa3BHTHe 

Me}].HOH He}].OCTaTOqHOCTH, KaK H3BeCTHO, npHBO.UHT K ueJIOMY pH

.UY HapYllleHHH B Ba)l(HeHWHX ¢H3HOJIOrnqecKHX npou.eccax, H, B 

rrepBYJO oqepe]].b, B rrpou.eccax OKHCJIHTeJibHO-BOCCTaHOBHTeJibHblX 

peaKUHH. 

TaKHM o6paJOM, MO)l(HO cqHTaTb TBepJJ,o ycraHoBJieHHbIM 

<f>aKTOM, llTO Me)l(JJ:y Me,UbIO H MOJIH6JJ,eHOM cymecTByeT T.H. ¢H-

3HOJIQrHqecKHH aHTarOHH3M-TOKCHqHOCTb MOJIH6JJ,eHa MO)l(HO 

CHSITb Me]].bto, TOKCHqHOCTb Me}].H- MOJIH6.ueHOM. OJJ,HaKO, BeCbMa 

BaJKHO, qro BO B3aHMO,UeHCTBm1x MOJI116.11.eHa H Me]].H HBJIHeTCH TO, 

l{TO .11.eHCTBHe MOJIH6.UeHa Ha YJJ.ep)l(att1-1e Me.UH MO)l(eT rrpOSIB11TbCH 

rrpH HaJIHllHH HeopraHHllecKoro cy11b<f>ara. 

Dick a Bull ( 1945) noKaJa.nH, qro ecJIH OBLJ.aM CKapMmrnaTb 

pau;i.mH c HHJKHM co.uep)l(aHHeM MOJI116.ueHa - nopHJJ.Ka O,lM.r/Kr, 

y HHX B rreqeHH HaKaTIJIHBaeTCH 60JibWOe KOJI11qeCTBO Me.UH 11 KaK 

c11e.ucrn11e pa3BHBaeTCH Me.uHoe oTpaBJTemre. Ec11H )l(e pau.HoH 60-

raT MOJIH6.UeHOM IlOPH.UKa 5Mr/Kr, y OBeu., Hao6opoT, rreqeHb 

06e.11.HeBaeT Me}].blO H MO)f(eT paJBHBaTbCH KJlHHHqecKaH KapTHHa 

He.uocraroqHocTH Me!.(11. YcraHonJJeHO TaK)l(e, llTO crerreHb TOK

CHllHOCTH MOJIH6J].eHa TeCHO CBH3aHa c COJJ,ep)l(aHHeM B pauHOHe 

MeJJ.H H cepbI. BMecre c TeM, KOJIHlfecrno MOJIH6.uetta, ycBoeHHoe 

)IUIBOTHbIM, H BbIBe,UeHHe ero, JaBHCHT OT co.uep)l(aHHH B nmu.e 

HeopraHH'iecKoro cy11b¢ara. HoKaJaHo, lfTO Bae.11.em1e B opramt3M 

HeopraHHqecKoro CYJib¢ara npMBOJJ.HT K 6bICTpOMy y.11.a.nem1to MO

JIM6.ueHa H3 opramtJMa C MOqoJi 11 3KCKpeMeHTaMH. HOCJieJJ,Hee 

CBHJJ,eTeJibCTByeT 0 TOM, qTo TIO}]. BJIHHHHeM cyJib<f>arn yMeHbwaeT

CH BCaCbIBaHHe MOJrn6.ueHa B K11welfHHKe a, CJie,UOBaTeJibHO, H era 
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KOJIHqCCTBO B KpOBH. 

Ba)l(HO, qTo BJIHHHMe MOJIH6.UeHa Ha rrpou.ecc yJJ.ep)l(aHHH 

MC.UH B opraHH3Me B CBOIO oqepe.ub TaK)l(e JaBHCHT OT co.uep)l(aHHH 

tteopraHHlfeCKOrO CYJib<f>ara B TIHIUe. 0Ka3blBaeTCH HH MOJIH6JJ,eH, 

HH HeopraHHqecKHH cyJib<f>aT B OTil.CJibHOCTH He BJIHHIOT Ha npo

u.ecc yn:ep)l(aHHSI MC.UH B opraHH3Me (Dick, 1954). 

f1oKa3aHO, lfTO JarraCbl MeJIH B opraHH3Me )l(JfBOTHoro MO)l(

HO yneJIHqHTb, ecJI11 JCUJ;aBaTb ITHW.Y 6e.uHYJO Me,UbIO, CHH3HB, rrpH 

3TOM, B pau.Hotte co.uep)l(aHHe MOJIH6.UeHa H tteopram1qecKoro 

cy11L<f>ara, a B ycJIOBHHX BbICOKoro coJJ,ep)l(aHHH B pauHoHe MOJIH6-

.ueHa H HeopraH11qecKoro cyJib<f>ara JarracbI Me.UH B opraHHJMe 

YMCHbWatoTCH, XOTH H rrocryrrJieHHe MC.UH .UOCTaTOllHOe. 

B11m1ttwe HeopraHH'-lecKoro cy11h¢ara Ha o6MeH MOJIH6JJ.eHa 

H Me.UH y poraToro CKOTa ITO.UTBep)l(JJ.aeTCH H Ha6JitoJJ,eHHHMH Ha 

.upyrnx )l(HBOTHhIX. 

Bee rrpHBeJieHHoe cBHJJ.eTeJihCTByeT o cJIO)l(HOCTH BO BJau

MOOTHoweHHHX Me)l(JJ.y MOJIH6,UeHOM, Me,Ubto H HeopraHHqecKHM 

cyJih<f>aroM. HecoMHeHHO, B 3THX B3aHMOOTHOWeHHHX He HCJIIOqe

HO yqacrne H JJ,pyrnx MJ.fKP03JICMCHTOB, BHTilMJ.fHOB, ropMOHOB H JJ.P. 
Bee npHae.uettttoe YKaJhrnaeT Ha Heo6xo.uHMOCTh H Ba)l(HOCTb 

,UaJlbHeHWHX BCeCTOpOHHJ.fX HCCJIC,UOBaHJ.fH Y'f.eHbIMH paJJIHlfHblX 

HanpaBJieHHH npou.eccoB, CB.R3aHHhJX c 06MeHOM MHKp03JieMeH

TOB B opraHHJMe )l(HBOTHhIX. PeJyJihTaTbl TaKHX uccJieJJ.oBaHHH 

TIOJBOJI.RT TIOJJ.OHTH K pacKpbITHIO MexaHH3MOB nepaHqHbIX Hapy

weHHH, B03Hl1KatolUHX B CJIY'f.aHx He,UOCTaTOqHoro H H36bJTQqHoro 

nocryrrJieHJ.fH Tex HJl11 HHhlX MHKp03JICMeHTOB, a TaK)l(e K paCKpbl

THIO rraroreHe3a 3HJl,CMH'ICCKHX 3a6oJieBaHHH lfeJIOBeKa H )l(J.fBOT

HbIX, c11e.uoaare11hHO RJbICKaTb cnoco6b1 H cpe.ucraa rrpo¢1rnaKTH

KH 11 JieqeHHSI HX. 

Hcxo.uH HJ BhIWeHJJIO)l(eHHoro, a TaK)l(e 11MeH B BH.llY, qTo B 

Pecny6JIHKe ApMeHHH onpeJJ,eJieHbI 6uoreox11M11qecKHe rrpoBHH

UHH, o6orameHHbJe MOJil16JJ,eHOM, MeJJ,bIO, CBHHUOM, 6opoM H .up., 

Mbl ClfHTaJIH CBOHM ,UOJiroM, KaK yqeHblC H3BCCTHOro npo<f>HJIH H 

)f(HTeJIH Pecrry6JIHKH ApMeHHH, B3.RTb Ha ce6H TPYJJ. no JJ.aJibHeft

weMy pa3BHTHIO yqeHJ.fH 0 MJ.fKP03JieMeHTax, B lfaCTHOCTH, no H3Y

'lCHHIO 6HOJIOrHqeCKOH pOJIH MOJIH6)leHa. 

HaM rrpeJJ.CTaBJIHJIOCh Heo6xo.uHMbIM .lIJIH pacKpbITHH reHeJa 

npoHCXO.ll.RIUHX HapYlllCHHH B opraHH3Me lfeJIOBCKa H )l(HBOTHblX B 

ycJIOBHHX H36hITOlfHOro rrocryrrJieHRH MOJIH6JJ.eHa a opraHHJM, 
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H3YlfHTb BJIHHHHe pa31IH'iHblX ero KOJTH4eCTB Ha Ba:lKHeHllIHe 

<PYHKUHH opraHH3Ma. Haurn cwcTeMaTH'iecKHe n 3TOM HanpaBJie

HHH HCCJie.UOB3HHH 6hmH npoee.ueHbl B 3KCrrepwMeHTe Ha )f{HBOT

HbIX (oeua, KpOJTHK, KpblCbl, MOPCKHe CBHHKH), y KOTOpbIX H3}'lfa

JI0Cb cpyttKUHOHaJibHOe COCTOSIHHe opraHOB H CHCTeM no,u BJIHSl

HHeM pa3JIHlfHbIX KOJIH'ieCTB MOJIH6.ueHa, a TalOKe Ha )f{HBOTHblX, y 

KOTOpblX Bbl3bIBaJI3Cb MO)leJib MOJIH6.n:eH03a nyreM .ualfH 60JibllIHX 

KOJIHlfeCTB MOJIH6.UeHa, COOTBeTCTBYJOlllHX TaKOBbIM' nocryrrato

W:He B opraHH3M B ecTecaeHHhIX ycJIOBHHX co.uep)f{aHHSI )f{HBOT

HbIX, n EfXIl 06orameHHb1x MOJI»6.ueHoM. B 3KcrrepHMeHTe 6hmo 

HCTIOJib30BaHO ceHo, rrpHBe3eHHOe H3 Erxrr, o6orameHHOH MO

JIH6.ueHOM, KOTopoe CKapMJU1BaJIOCb rro.uonbITHbIM )KHBOTHblM. 

bOJibllIOH 06'beM HCCJie,llOB3HHH HaMH npoBO.D:HJICSI B HaT)'p

HblX ycnoBHHX Ha oauax H Kopoeax xo3HHCTB cena AHKaBaH (npo

BHHUHH o6ora1UeHHa5I MOJIH6.UeHOM) Pa3,ll3HCKOf0 patioHa, a TaK

)Ke Ha )f{HBOTHblX X03SIHCTB JlepHa.n:3opa KanaHCKOro patioHa 

(KaLOKapaHCK3H Me)lHO-MOJIH6.UeHOB3SI fifXD). 

YKa33HHble HCCJie,llOB3HHSI npoBO.UHJIHCb Ha Ka<Pe.upe cpH3HO

JIOTHH, naTocp11311onorn11 » pamrn6110JTomw EpeeaHCKoro 3ooseTe

p11Hapttoro HHCTHTYTa- HbIHe B ApMSIHCKOH CeJibCKOX03HHCTBeH

HOH aKa,neMHH no.n: pyKono.ucrnoM JaCJI}')KeHHoro .ueSITeJISI HayK», 

.uoKTopa-npocpeccopa, aKaneMHKa ApM. CXH PA M.C.fpwropSIH c 

KOJTJieKTitBOM COTPYJlHHKOB A.C.EpYTHH, JI.f.TaTeBOCSIH, 

O .M.MypaMH, C.B.feaopKHH, A.f.1-IHJIHHrapSIH, r.r.resopKHH, 

f.A.fp11ropHH, H.B.MapKapHH, C.C.MaHyKHH, r.C.l.JH)KOBOM, 

B.f.ABeTHCHH, T.f.KaparrernH, ,lJ,.M.CapKCHH 11 CT)'.UeHTOB-'iJiettoB 

CT)'JJ,eHlfeCKOro Hay'iHOfO Kp}')KKa Kacpe,llpbl. 

CPABHHTEJibHMI TOKCffqHOCTb MOJIHli,11,EHA 

Bee B03pacTa10w:ee HCJIOJih30BaHHe MOJIH6.ueHa B npOMblW

JTeHHOCTH, Me.n:HUHHe, B ceJibCKOM X03HHCTBe H .up. HaCTO.RTeJibHO 

Tpe6yeT H3y4eHHSI ero TOKCH'iHOCTH. Fairhall , Dunn (1945) 113yqa

JTH cpaBHHTeJihHYJO TOKCH'iHOCTb pa31IH'iHbIX COJieH MOJIH6.ueHa, B 

TOM 4HCJie MOJTH6.n:eHaTa aMMOHHSI, TpeXOKHCH MOJIM.6.n:eHa, MO

JTH6,UeHaTa KaJibUHH H MOJIH6.UeHaTa HaTpHH H ycTaHOBHJIH, 'iTO 

He3aBHCHMO OT nyTH BBe)leHHH B opraHH3M, HaH60JibllieH TOKCH'i

HOCTblO o6mmaeT TpeXOKHCb MOJIM.6.ueHa. 
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B llaJihHetirneM OJl.MonrnescKaH (1963) noKa3aJia, •no 06-

meToKCWiecKoe .ueticTBHe pa3JIHlfHbIX COe)lHHemtti MOJIH6.ueHa 

pa3JIH'iHO. Ilo TOKCH'iHOCTH B y6hIBaJ01UeM nopH,llKe OHH pacnoJia

ratoTCH CJie.UYJOlllHM o6pa3oM: napaMOJIH6.n;aT aMMOHHH, TpeXOKHCb 

MOmt6.n:eHa, MeTaJIJUl'ieCKHH MOJIH6,ueH, 6ypaH llByOKHCb MOJIH6,lle
Ha. 

HaM He Y.UaJIOCh B .n:ocryrrHOM JIHTepaType HaHTH yKa3aHHH 

0 cpaBHHTeJibHOM TOKCH'iHOCTH MOJIH6)laTa HaTpM.H H MOJIH6.uara 

3MMOHHH -KaK Ha116011ee pacnpocTpaHeHHbIX IlOllBH:lKHblX cpopM 

MOJIH6.n:eHa H 'iame HCilOJib3yeMbIX B Ha}'lfHblX 11cc11e.n:oBaHHHX. 

3TOT rrpo6eJT BOCITOJIHHJI, H3y'ia.R TOKCH'iHOCTb yKa3aHHhlX coe.n:H

HeHHH' A. r. T.JmrnttrapHH. OrrbITbl no H3}'lfeHHIO cpaBHHTeJibHOH 

TOKCH'iHOCTH MOJIH6.ueHaTa HaTpHSI H MOJIH6.n:eHaTa aMMOHHH 6bt

JIH npose.ueHbl Ha 6eJihlX MblWaX, KOTOpblM BHYTPH6p10WHHHO 

BBO.UHJTH pa3JIH'iHble KOHUeHTP3UHH pacrnopos HCTihIT)'eMblX co

JleH H B Te'ieHHe CYTOK BeJIHCb tta6Jito.UeHml 3a HX 061UHM COCTOH

HHeM 11 BbDtrnsaeMOCThJO. Pe3yJihTaTbI no H3y'ieHHIO TOKCH'iHOCTH 

MOJIJ16.UeHOBOKHCJIOro aMMOHHH TIOK33aJIH,'iTO Ha 30 MHHyre rroc

Jie BBe.n:eHHH 3TOH COJIH B Jl03e 150 Mr /Kr y MbillleH Ha6JIJO.UaJiaCb 

no.uaBJieHHOCTb, HO }')Ke Ha 60 MHHyTe o6mee COCTOJIHHe HX yJiy'i

WaJIOCb. B 3TOH rpyrrrre B Te'ieHHe acero nep110.n:a Ha6JT10.n:eHHH HH 

0.D:HO )f{HBOTHOe He TiaJIO. Do.u BJIHSIHHeM 200Mr/Kr 3TOfO )Ke rrpe

napaTa Ha6JIIOllaJIOCb Bblpa)f{eHHOe yrHeTeH11e o6mero COCTOHHHH, 

cnyCTH 60 MHHyr O.UHa Mblllib H3 3TOH rpynnhI rraJia, a y OCTaJib

HbIX 'ieTblpex COCTOHHHe ew:e .D:OJiro OCTaBaJIOCb yrHeTeHHblM' OHH 

pearnpoBaJIH Ha 06hI'iHb1e pa3.UPCUKHTem1 (cBeT, 3ByK). K 24 qacy 

Ha61110.n:eHHH COCTOJIHHe )f{HBOTHhlX rrp11llIJIO B HOpMy. CMepT

HOCTb B 3TOH rpynne COCTaBHJia 20%. Tipw BBe,lleHHH rrperraparn B 

ll03e 225Mr/Kr CMepTHOCTb COCTaBHJia 40%. ,lJ,03a 250 Mr/Kr MO

JIH6.n:eHOBOKHCJIOro aMMOHHH OKa3aJiaCh a6COJIJOTHO CMepTeJibHOH. 

K 3-My qacy Ha611to.uem1» see no.uorrbITHhre MhillIH naJIH. 

CTaTM.CTH'iecKaSI o6pa6oTKa rroJiy'ieHHbIX .n:aHHhIX rroKa3aJia, 

lfTO cpe,llHHH CMepTeJibHITTJ .ll:03a (JT,l],-50) MOJIH6.ueHOBOKHCJIOro 

aMMOHHSI paBHa 215,5 Mr/Kr, a6cOJIIOTHO CMepTeJibHaH (JT,l],-100) 
250Mr/Kr. 

lhylfeHHe TOKCH'ieCKHX CBOHCTB MOJTH6.n;eHOBOKHCJIOro HaT

PHH npoao.n:1111ocb no TOH )Ke cxeMe. CrarncTH'ieCKaH o6pa6oTKa 

pe3yJihTaTOB npone.ueHHbIX HCCJie.n:osaHHH JIOKa3aJia, 'iTO cpe.UHHH 

CMepTeJibHaSI JJ,03a Jl,l],-50 MOJIH6.UeHOBOKHCJTOro HaTPHSI paBHa 
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482,5 Mr/Kr, a a6COJIIOTHO CMepTeJihHaH- 600Mr/Kr. 

TaKHM o6paJoM, Ha octtosamm rrony4eHHhIX .aaHHbIX MO:>K

Ho yTBep)K.lJ.aTb, 4TO MOJIH6JieHOBOKHCJlbIH aMMOHHH 6oJiee TOKCH-

4eH , "leM MOJIH6LI.eHOBOKHCJibIH HaTpHH. HaJIH4He LI.syx aMMOHHH

HbIX rpyrrrr B CTpyKrype MOJIH6LI.eHOBOKHCJIOro aMMOHHH 3Ha4H

TeJibHO JlOBbIWaeT TOKCWIHOCTb H CHH:>KaeT paCTBOpHMOCTb B so.n.e 

:noro coenHHeHJrn. HcxoLI.H HJ :noro, MbI B 3Kcrrep11MeHTax no 

H3yqeHHIO BJIHHHHH MOJIH6.uetta Ha :>KHBOTHblH opraHH3M JlOJib30-

BaJJHCb MOJIH6LI.eHOBOKHCJiblM HaTpHeM, OTJIH"lalOlllHMCH cpaBHH

TeJibHO MeHbWeH TOKCWIHOCTblO H JIY"IWeH paCTBOPHMOCTblO B BO

ne. 

B .IJ.aJlbHeiiweM HJJIO)f(eHHH 1IJ1H KpaTKOCTH MOJIH6JieHoao

KHCJiblH HaTPHM 6yLI.eM Ha3hIBaTb - MOJIH6.UeHOM. 
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fJIABA IV 

BJUUIHHE MOJIHE,lJ,EHA HA HEKOTOPhIE 
IIOKA3ATEJIH BEfETATHBHOH HEPBHOH CHCTEMhl 

BereTaTHBHaH HepBHaH CHCTeMa (BHC) YaCTb HepBHO~ 
CHCTeMbl, perym1py10maH .aeHTeJibHOCTb BHyTpeHHHX opraHOB H 

CHCTeM H <t>YHKUHOHaJlbHOe COCTOHHHe TKaHeit c BereTanfBHOH 

ttepBHOH CHCTeMOH CBHJaHa HeiiporyMOpaJJbHa.H peryJIHUlUI <l>YHK

UHH opraHH3Ma, ocymecTBJIHeMaH rrocpe.ucTBOM ropMOHOB, Me.lUta

TOpOB, npO.IJ.YKTOB cneUHaJlH3HpoBaHHOro 06MeHa semecTB H ,llp. 

BMecTe c TeM sereTaTHBHaH ttepnHaH cHcTeMa Ha opraHbI )tnrnor

Horo opraHHJMa OKa3bIBaeT TpOHKOe .aeticTBHe: rrycKOBOe, KOppe

rHPYIOIUee H ananTHBHO-TpoqmqecKoe. 

BereTaTHBHaH HepBHaH CHCTeMa .aeJIHTCH Ha CHMnaTH4ecKyro 

H napaCHMnaTH4eCKYIO HepBHYJO CHCTeMy. LJ.esiTeJibHOCTb BereTa

THBHOH HepBHOH CHCTeMbl CK.JlMbIBaeTCSl HJ BJaHMO.UeHCTBHSI ee 

CHMJlaTH4eCKoro H napaCHMITaTH"leCKOro OTJJ.eJIOB. fipH 3TOM CHM

rraTHYeCKaH ttepBH<HI CHCTeMa B OCHOBHOM CTHMYJIHpyeT rrpouec

Cbl, CBHJaHHble c BbJJJ.eJieHHeM 3tteprHH, rrpoHCXO.lJ.HlllHe B <f>aJe 

KaTa6aJJH3Ma, rrapaCHMITaTH"lecKaH HepBHaH CHCTeMa peryJIHpyeT 

npouecCbl HaKOJIJieHHH BemecTB H 3HeprHH, TIPOHCXOLVIIUHe COOT

BeTCTBeHHO B <t>aJe aHa60JIH3Ma. 

fipe,LJ,nOCblJIKOH .IJ,JI.H H3yqeHH.H <t>YHKUHOHaJibHOro COCTOSIHHH 

BereTaTJ1BHOH Hepimotf CHCTeMbl TIO.ll IlJlHHHHeM MOJIH6.aeHa HBH

JIHCb Ha6JIIOJJ.aeMble KJlHHH'IeCKHe rrpH3HaKH rrpH MOJIH6JJ.eHOBOM 

TOKCHK03e y )f(}fBOTHbIX, KaK y CJIOHTaHHO 6oJibHbIX, TaK H 60Jib

HbIX MO.IJ,eJibHOH <f>opMOH MOJIH6JJ.eHOBOro TOKCHKOJa. 3TO npe:lK,lle 

BCero PH.IJ. rny6oKHX Tpo<f>H4eCKHX HJMeHeHHH B BH.IJ.e orpy6emrn H 

BbIJI3,lJ,eHHH, HJMeHeHHH ITHrMeHTaU,HH wepCTH H KO:>KH, paccT

POHCTBa n11:meBapemrn, corrposo)K.lJ.a10lllerocsi JJ.Hapeeil H .n.p. 

,ll,JIH perueHHH TIOCTaBJieHHOH 3a.uaq11: Heo6XO.IJ.HMO 6hJJIO B 

o6u~HX qepTaX onpe.IJ,eJIHTb HarrpaBJieHHOCTb <f>HJHOJIOro-<f>apMaKO

Jl0rH4eCKOro .uetfCTBHH MOJIH6.IJ,eHa Ha opraHH3M . 061.eKTOM HJy

lleHHH 6b!JIH BJHTbl JIHryWKH H KOWKH. TecTaMH CJI)l)KHJIH mrna

MHKa KPOBHHOrO JJ.aBJieHHH, pa6oTa H30JIHPOBaHHOf0 ceplI.Ll,a, JJ.bI

XaHHe, COKpameHHe MHraTeJibHOH rrepenoHKH . B Kal.feCTBe CTHMy

JIJiTOpOB M-xoJIHHOpeaKTHBHhIX cwcTeM 11crrOJibJOBaJJH auenrnxo

JIHH H 3JieKTpH4eCKOe pa3.upa)f(eHHe wettHOH qaCTH 6Jiy:lK,lla10mero 
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Hepna. ,IJ,1u1 CTHMyJJSH.J,HH H-XOJTHHOpeaKniBHblX CHCTeM CHMilaTH

<J:eCKHX raHrJTHeB rrpHMeHSIJTH cy6exomrn (,IJ,6), llJJSI CTHMYJIHUHH ~

a.n.peHopeaKTHBHbIX CHCTeM - H33JlPHH, a-a}J.peHopeaKTHBHbie 

CHCTeMbl CTHMy1rnpoBa.1utcb HopaupeH<l.HHHOM H 3JTCKTPH'IeCKHM 

TOKOM pa3npa)l(eHHeM rrpe- H - IlOCTfaHfJIHOHapHblX BOJIOKOH 

wettHOfO CHMI13THYeCKOfO HepBa (M.C.fpMrOp.SJH, A. f. '-IHJTHHra

pSIH, 1965). 

BJIHHHHe Mo11tt6netta Ha pa6oTy H30JJMpoBaHttoro cepLI.ua (no 

ll1Tpay6y) Il03BOJTHJIO ycraHOBHTb, 'ITO MOJTH6LI.eH B KOHUeHrpa

UHH l · l0-4 
yCHJTHHaeT pa6oTy H30JIHPOB3HHOro cepnua JIHryIIIKH. 

YBeJJH'IeHHe KOHlleHTpau,1111 MOJIH6JJ.etta no 1.10-3 , conpoBmK.llaeT

cH napaJTJTeJibHbIM yBeJJH'IeHHeM 110JTO)t<HreJTbHOrO HHOTporrHoro 

ero )leMCTBHSI. ,I1,aJThHei1wee yBeJJH'IeHHe KOHUeHTpaUHH MOJIH6LI.e

Ha Bbl3bIBaeT OTpHU,aTeJJbHOe HHOTpOrIHOe }J.eMCTBH.e, KOHU,eHTpa

UHSI MOJIH6JJ,eHa l · l0-2 
Bbl3b!BaeT OCJTa6JTeHHe pa60Tbl cepLI.ua' a 

KOHUeHTp3UHSI MOJTH6JJ,eHa 8· I 0 -
2 

npHBOllHT K pe3KOMY yMeHbWe

HHIO aMilJllffYllbl cepne<J:Hb!X COKpau.1,eHHM. TaKHM o6pa30M, cpaB

HHTeJTbHO MMbJe KOJlH'Iecrna MOJJH6,lleHa OKa3bIB3!0T Ha cepLI.ue 

IlOJTO)l(HTeJlbHOe HHOTpOilHOe }J.etkTBHe. 

l1fayYeHHe COCTOSIHHH KPOBSIHOro naBJieHHH H )lbIXaHHSI y 

KOWKH rI03BOJIHJ10 ycraHOBHTb, 'ITO BBe}J.eHHe B opraHH3M nono

IlblTHOro )l(HBorttoro pacTBopa Mo11116neHa, conep)!(all.J,ero oT I no 

5Mr/Kr He Bbl3hIB3eT H3MeHeHHM B pemcrpHpyeMhlX noKa3aTeJ1SIX. 

YBeJTH'ICHHe KOJlH'IeCTBa MOJIH6}J.eHa .IJ,O 30 Mr/Kr BbI3bIBaeT m

rrepTeH3HIO, a llaJJbHelfWee yBeJTH<J:eHHe )lO 50Mr/Kr npMnonHr K 

Bblpa)l(eHHOM mrroTeH3HH. 

Cyll.J,eCTBeHHblX OTKJlOHCHHH OT HCXO}J.HOrO COCTOHHHSI B .llbl

xaHHH He OTMe<1anoch. BneneHHe MOJTH6.lleHa B KOJTH<J:ecrBe 

50Mr /Kr BbI3bIBano pacrna6neHHe MHraTeJlbHOH rreperroHKH. 

MMeSI B BHllY, <ITO cepnue H KpoBeHOCHhre cocy}J.bI, KaK H 

npyme opraHhI H rKaHH, conep)l(ar M-xoJTHHO- H a ii P-3,D,peHo

peaKTHBHbre 6HOXHMW!eCKHe CHCTeMbl, Mhr nonycKaeM, 'ITO MO

JTH6)leH B Manbrx KOJTH<J:ecrnax no36Y)[()l;aeT a.- H B-anpeHopeaKTHB

Hhie cHcTeMbl cocynoB H cepnua, a 6oJlhWHe - M-xOJlHHopeaK

THBHbie CHCTeMbl 3THX o6pa30B3HHH, YTO H npOHBJlSICTCSI B Bb!We 

OllHC3HHbIX 3¢¢eKrax. ,IJ,mi: CTO}J.TBCp)l(JleHHSI 3T0f0 nonyll.l,eHHH 

6blJTO npennpHHSITO H3yYeHHe xapaKTepa BJJHSIHHSI MOJTH6;'leHa Ha 

M- H-xoJJMHo- H a- p-aupettopeaKTHBHbJe cHcTeMbI opraHH3Ma. 
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lVrn ·noro perncTpHpOBaJIOCh Kpommoe ,ll(lBJleHHC H JlhlX3HHC 110il 

11011tdkTBtteM M- H-xoJ1HHOMHMen1KoB H a-0-allpe1101111THKOB H 

cocromrne MIH"are.r1bHOH nepenOHKH B on~er Ha pa31:i_pa)l(ett11e npe

ra11L1110HapHbIX BOJlOKOH lllCHHOro CHMnaTHYeCKOro 11cp1m. 3arcM 

JIB0JI11JICH MOJ1H6Jle!I H no peaK!lHH perncrpHpyeMblX rIOKa3aTe11ei1 

cyJH-UM o xapaKrcpe ero !1.CHCTBHH Ha M- H H-xoJJ11ttopeaKTHRHb1e 

11 CJ.- f~-anpeHOpeaKTHBHb!C CHCTCMbl opraHH3Ma. 

Mo,r1116JJ,e11 B nme 25 Mr/Kr Bhnhmaer He6oJibU10e nOBbll1JC-

1rnc KpOBSIHOro na1UleHH~ H npo1wmKHTCJlbHOe C.:OKpaweHHe MHra

Tc.:11>HOH rreperrOlfKH , HapHl~Y c 3THM 1.rne11eHHe MOJIH6ileHa ycHJTH-

11acT npeccopHOC ilCHCTllHC HOpa)lpeHaIIHHa. 

Mo11116J1CH n Ko.111'1ecrBe 30-35~n/Kr Bbl3bIBacT 3HaY11re.'lh

H1>1i1 npeccopHhlH :JCpcpeKT J-mpanpeHa-1IHHa H rIOJIO)l(HTeJlbHblH 

M HorponHbiH '.:Hpq>eKT 13 !.leHTeJlbHOCTH cepJI.aa. 

P11c.9. 011h1T mt 11Jo,1HpoBaHHOM cep.111.tc ,1rnryu1K11 oT 30/ IY-63r. 
cnepxy nmn: -ia1rnch c0Kpa1He1mi1 cep,iua; 

OTMCTKH BBC,'lCllHl-'l npenapaTOB 

M0.1116.1e11ottOKJ1CJlO['Q 1mrpHH - Mo (110 ;\. r. 411n11Hrap1rny) 

01IHaKO B flOCJICJLYIOJUeM pa:rn11naercst xapaKrep110e 11.JISI M0-

_1116ncHa oc.1rn6J1ett11e 11pcccopHoro ;1et1crn11st 11opa11pcHan1111a H 

yr-.tCHhllJCHMC crene1111 COKpaLUCHHH MHraTCJlbHOH nepcnOHKH B 

OTBeT Ha paJJipa)f(eJ-IHC nperaHrJIHOHapHblX 130Jl0KOH weHHOro 

Cl1M11an14eCKOro Herma. :iTO )Ke KOJJWICCTBO Mo; 1116t1eHa yseJlH'IH

llaCT npcccopHOC m:HcrnHc 11opa.uperrn.111Ha H 31LCTHJIXOJIHHOBYIO 

n111orcHJHIO. ~~TH Jlallllble noJlY'IH.'IH flOJlTBCp)f(J[ellMC H Ollb1T3X Ila 

1ncu1-1po11<nnwM cep:utc :rnrs11.1KH. 
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PHc.10. OnhIT Ha H30JTHposaHHOM cep.n;ue m:rrywKH oT 27/ n-63r. 

ua·, 310·~ 5·1~~ S·JO"" 
-·---,- --.J...___ ...._ - \ - • - - -- • - - t 

~tr 3' 

P11c. l J. OnbtT Ha 100.rrnposaHHOM cep.n;ue JTllryWJGt OT 28/ 1Y-63r. 

HraK, MOJitt6.11.ett n MaJibIX KOJittt-recmax, nopsinKa 25Mr/Kr 

BOJ6y)l(,.LI,aer H IIOBhIWaer '-IYBCTBHTCJibHOCTb a,n:peHopeaKTHBHblX 

CHCTCM, a B cpaBHHTCJibHO 60JibWHX - 50 Mr/ Kr H BblWC, rronan

JIHCT 4yscrs11re11hHOCTh 3Tttx c11creM H B036y)l(,.LI,aer M-xoJIHHO

peaKTHBHhte CHCTCMbl opraHH3Ma. 3ro CBH,ll,CTCJihCTByer 06 yMe

peHHOM , HO rrpO,ll,OJDKHTCJlhHOM o.- a,ll,peHOJIHTH'-!CCKOM Jl.CHCTBHH 

ero. 

A11peH01111rw1ecKoe .ueifcrBHe MOJm6.uetta MO:lKHO o6bHCHHTb 

ero crroco6Hocrh10 KOHKyp11ponarb c Me.u11aropoM B o6JJacrtt KOH

uenoH. rnracrHHKH MbIWe'-lttotf KJieTKH . KaK 6bIJIO orMet.Ietto , Mo

JIH6.11.ett TaK)l(C KaK H .upyrne a,ll,peHOJIHTHKH' B rrepByIO oqepe.LI,h, 

rro.uaBJUllOT ,ll,CHCTBHC BBCLI.CHHOro (3K30fCHHOro) HOpa,ll,peHarrHHa 

H Jl11lllh 3aTCM rrpOHBJI51CTC51 3cPcPCKT, Bhl3blBaeMbJH 3H,ll,orettHblM 

HOpa,ll,pCHa.JIHHOM , H , B 'laCTHOCTH , peaKUHCH MHraTCJlbHOH rrepe

IIOHKH. 3ro 11011o)l(ett11e cornacyercsi c HaHHbIMH Goodman 
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(1955). floBHJ]JfMOMy, Bne.uettHhIB MOJIH6,ll;eH, CHa'-HUia a,n:cop6H

pyercH Ha rronepxHOCTH peuenropon KJieTOK, rro.uanJIHH 11x 'fYBCT

BHTCJihHOCTh K 3K30reHHOMY a,n:pemunrny, a 3aTeM, IIOCTeneHHO 

JlHcPcPYH.llHPYH BO BHYfPh 3THX KJlCTOK, .ueJiaer HX Het.IyBCTBHTeJih

HblMH K .ueikTBHIO HOpanpeHaJIHHa, BhlllCJIHIOIUerocH rrp11 pa3LI.pa

)KCHHH CH"MnaTH'ICCKHX HepHOB. 

Haww .uaHHhie H wx ttHreprrperau,HH cornacyiorcH c raKOBbI

MH, IIOJIY'-ICHHhlMH Nickerson (1949) B OTHOWCHHH aJIKa.JIOH)J,OB 

cnophIHhH, rrpoHJBO,ll,HhIX 6eHJO,ll,110KCaHa, .u116eHaMHHa, rporra<Pe

Ha (B.M.AnaKHH, A.f.l.JHJIHttrapHH, 1963). 

TaKHM o6pa3oM, MaJibie rroporoBbie .U03hI MOJIH6.IJ.eHa BHat.Ia-

11e B036y)l()IalOT H IIOBhIWalOT 'iYBCIBHTeJibHOCTh U-a,ll,peHopeaK

THBHbIX CHCTeM K HOpa.upeHaJIHHy, a 6oJihWHe KOJIH'iCCTBa pe3KO 

no.uaBJIHIOT H oKa3hIBaIOr a-a.upeHOJUfTHt.IecKoe .ue:ttcrnHe. EcTb B 

JlHTeparype yKa3amte Ha crroco6HOCTb MaJibIX )1;03 a,n:peHOJIHTHKOB 

HMMHTHpOBaTb CBOHCTBa a.11.peHarrHHa H 3cPcPCKTOB paJ.upa:lKeHHH 

CHMnant'-ICCKHX HCpBOB. 

,llm1 pacKpbITl1H Mexattl13Ma .ueH.cmmr MOmt6.11.eHa Ha a,ll;pe

ttopeaKrnBHhie CHCTCMbl opraH113Ma A.f.l.l11JIHttrapHH (1965) H"Jy

'-la.JI ,ll,CHCTBHe pa3JIH'iHhIX KOJIH'iCCTB a.upeHaJIHHa Ha KpOBHHOe 

naBJJettHe Ha <Potte BBe.ueHHOro MOm-16.UeHa. Pe3yJibTaTbI rroKa3aJIH, 

'ITO BBC.UCHHC MaJiblX KOJIH'ICCTB a.upeHaJIHHa , n yKa3aHHhIX ycJIO

BHSIX Bbl3b1Baer CHH)l(CHHe aprepHaJibHOro .uaBJICHHH, Ol.JCBH)J,HO 

511UlSllOIUCfOCH CJIC,ll,CTBHeM B036)')Kll,CHl1SI p-a.upeHopeaKTH"BHblX 

c11creM cocy.uoB. BBeneHtte cpanHttTeJibHO 6oJibllIHX .U03 a.upeHarrH

ua BbIJbrnaer .uno:HHyio .LI,errpeccopHo-npeccopHyIO peaKUHIO.Mo

Jitt6ncH B KOJlH'-lecrne 25Mr /Kr flOBblWaer '-IYBCTBHTCJibHOCTb H 

B036y)l(Jlaer neptt$epH'-ICCKHe o6pa30BaHHH BereTaTHBHOW HepB

HOH CHCTeMbl, B TOM 'IHCJIC o.- a,upettopeaKTIIBHblC CHCTCMbl opraHHJMa. 

Mo1m6.ueH B KOJIWiecrne 50Mr/Kr 11 Bbtllle oKaJbrnaer a-a,ll,

pettoJI11rw1ecKoe .ueficrn11e. 

B Bh1weyKa3aHHhIX KOJil14ecrnax MOJI116.uett He oKa3bIBaer 

.11.eH.crBHH tta H-xoJIHHopeaKTHBHbie cwcreMbI cttMnaTH'IeCKHX 

raHrntteB 11 Ha p-a.11.pettopeaKTHBHbIC c11creMbI opramBMa. Ha 

H30JIHpoBaHHOM cep.uue mrrywKH MOJitt6.ueH B KOHUCHTpaIJ,HH 

5 . I 0 -2 3aMeTHO OCJia61rner llOJIO)l(HTCJibHOe HHOTpOnHoe .ueH.CTBHC 

Hopa.11.peHarr11Ha.3ra KOHUCHTpaumr MOJIH6,ll,eHa Bbl3bIBaeT apHT

MHIO H30JIHpOBaHHOro cep.llua JIHrywKH. 
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P11c . l 2 Om,JT Ha rno.11-1po ua1-1HoM cep11ue ,151 ryillKl1 OT 25/ n -6Jr 

P11 c .1 3 Om,rr trn ~non 1-1po1Ja11tto M cepnue miryw Kl1 OT I 7 / Y-63r 

PHc . l 4 Onbn Ha ttapKon n 1-1poammH KOUJ Ke oT I 3/ fl-6 J r 
AX- ll JIO'Je 0.3 M r. 

Mo- fl ;lOJC 50Mr/ Kr 
np03~pHH B .UO'J~ o.j Mr/ Kl. 

0 601110 •1 eH1J11 : Htnuci. d 1>1x m 1w 1, A'/H111>111oc>o dwue11 11 H, 
ff11ymp11r1em11.1x a11e(le11u1i npe1wpamoff 11 

11pe;He1111 . rno A. r 1fu;1w 1c>a;N 11y) 

l! IJWCmKU 

0 /n\f(' lnKU 

TaKHM o6pa30M, ,LI.aHHhte nonyqeHHhie B MHOro'-111cJieHHhIX" 

pa3HOo6pa3HhlX 3KCnepHMeHTaX, y6ei uneJibHO noKa3aJIH BaroT

ponttoe ,LI.eikrnHe Mom1.6,LI.ena. 

Haunt Hcc11e,ll.0BattHH (M.C.fpttrop.srn , A.C.Epyr.srn, 1963) 
6bIJIH tta11paBJieHbl tta onpe,ll.eJieHHe ypOBHH Me.uHaTOPOB BereTa

THBHOH HepBHOH CHCTeMbJ B KpOBl1 OBel..l, y KOTOpblX Bhl3hlBaJIH 

MO.lJ,eJib MOJIH6.UeH03a . 

HaMH 6hIJI H36patt auenrnxomrn, KaK Me,LI.HaTop, xapaKrepH-

3yt0WHH 11apaCHMl1aTH'-1eCKHH OTJJ.eJJ HepBHOH CHCTeMbl c 6HOXH

MH'-IeCKOH CTOpOHbl " aKTHBHOCTb ¢epMeHTa XOJIHH 3CTepa3bl , Ka

TaJIH3Hpyiomero nt,ll.p0JIH3 aueTHJIXOJUrna R ttepBHOH TKaHH " B 

3pHTPOUHTaX. 

AuenrnxOJIHH, YKCYCHOKHCJihlH 3qmp XOJIHHa , Me,lJ,HaTOp 

(nepe,llaT'-111K) HepBHOro B036y)l(JleHHH , o6pa3yeTCH B ttepBHOH 

c11cTeMe )l(HBOTHhrx 11 tre11oneKa.flp11 11ocry11JieHHH B KPOBh 11ott11-

)l(aeT KPOBHHoe .uaBJieHHe, JaMe,ll.JIHCT cep.uue611ett11e, ycHJIHBaeT 

.UBH)l(ettHe )l(CJIY,ll.Ka H Kl1We'-IHHKa 11 ,LI.p. 

Pe3yJJhTaTbI 110.JIY'-l:eHHhie HaM11 noKaJaJIH JttatmTeJihttoe yse

JIH'-lemte aueTHJIXOJIHl-Ia B KpOBH 60llbHbIX OBeu " 110HH)l(ettHe aK

THBHOCTH XOJIHH3CTepa3ht.3nf .uaHHhie, B 113BeCTHOH Mepe, .!J,3lOT 

OCHOBaH11e 110j iaraTh , '-ITO npH MOJll.-!6D,eH03e B 3HalmTeJibHOH Mepe 

TIOIJh!WaeTC5l TOHYC napaCHMnaTH'-leCKOro OTAeJTa BereTaTHBHOH 

HepBHOH c11creMbI. IToBH.UHMOMy, H36bITO'-IHoc nocTynJTeHHe MO

JIH6,ll.etta B opraHH3M B '-IHCJie ,LI.pyrnx HapyrneHHH, OKa3bIBaeT 11H

rn6!-i pyt0mee ,LI.e ttCTBHe Ha ¢epMeHT XOJTHH3CTepa3y' Be,LI.yll{ee K 

HaK011JieHHlO aueTl1JTXOJIHH3. 0'-leBH,ll.HO auentJTXOJIHHY 11pHtJa,ll.Jle

)l(HT He llOCJle,llHHH pOJih B naroreHe3e MOJIH6,LI.eH03a, Bblp3)1(3fO

lltaHCH, B '-laCTHOCTH , paCCTPOHCTBOM KHll!el!HOro n11menapeHl1SI 

(.u11a peSI) . 

3a6eraH HeCKOJibKO Bl1epe,LI. , OTMeTHM, '-ITO H3Ml1 Ha 3TOM oc

HOBaHHH peKOMeH,U:OBaHbI XOJIHHOJHfTl1Kl1, K3K OA HO 113 cpe,LI.CTB 

npoqmJiaKTHKH " ycTpaHeHHH O,ll.HOro 113 HaH60Jiee Bblp3)1(CHHb!X 

I1PH3H3KOB MOJIH6,LI.etto3a - npo¢y3Hble llOHOCbl y 60Jlhllb!X )1(11-

BOTHhlX. 

B D,a.'lbHetlweM M.C.fp11ropHH 11 JT . f.TaTeBoCHH (1981-1994) 
npOD,OJI)l(HJlH HJy•:1ettHe COCTOHHHJ! Cl1CTeMhl 3!..lCTl1JlXOJIHH-XOmt

H3CTepa3bI y OBeU AHK3B3HCKOH MOJIH6,ll.eHOBOH nfXrrpOBl1Hl..lHH, 

60JibHhlX CTIOHTHHOH cpopMOH MOJIH6)].eH03a. 

Pe3yJihTaTbJ 3THx 11ccneD,0BaHHi1 noarnep,LI.11JI11 TaKOBhie, 110-
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JiyqeHHhie Ha XHBOTHhlx B 3KcnepttMeHre . TaK11M o6pa30M, ycrn

HOBHB BJllHIHHe MOJIH6Ll,eHa Ha CHCTeMy aueTHJIXOJIHH-XOJil-IH3CTe

pa3a, B03H11KJia Heo6XO.[(HMOCTb ttCCJiell,OBaTb BJHHl.HHe ero Ha LJ:l1-

HaMHK}' KaTeXOJiaMHHOB, xapaICTepH3YIOI.lJ,11X CHMnanfqecKHH OTLJ:eJI 

BereTaTHBHOH Hepaott Cl1CTeMhl c 611ox11M11qecKoi1 CTOpOHhl. 

BJllHIHIIE MOJIIIE.LJ,EHA HA .IJ:IIHAMIIKY 
KATEXOJIAMIIHOB 

B HacToHmee apeMH JaMeTHO B03poc HHTepec K 11ccJieL1,oaa

HHaM, KaCalOIUHMCH o6MeHa KaTeXOJiaMHHOB 11 3TO BJIOJIHe 06bHC

HHMO 11 onpaa.n:aHO , HMeH BBH.D:y POJib CHMnaT11qeCKOH HepBHOH 

CttCTeMhI B )l(H3Hell,eaTeJihHOCTH )i(HBOTHoro opraHH3Ma. 

KaTexoJiaMHHhI- npOH3BOllHbre n11poKarexHHa, npeucTaBHTe

JIH MH HBJIHIOTCH a,n:peHaJIHH' HOpa,n:peHaJI11H' 3 ,4-L1,Hr11L1,pocpett1111a

J1aHHH (.U:O<I>A) H 3,4-D.Hrn,n:pOKC11cpeHMJI3THJiaMHH (.U:O<l>aMHH) -

TIOCJie)lHHe 518.JIHIOTCH npoJJ;yKTaM11, qame HMeHyeMble npeD.wecT
BeHHHKaMH. 

Arr.peHaJIHH (3TIHHecppttH) H HOpa,n:peHaJIHH (HOp31lHHecppHH) 

- 6JIH3KHe no CTpyKType ropMOHhl. 0HH o6pa3ylOTCH B M03fOBOM 

CJIOe Ha,n:noqe~IHHKOB, a TaK)l(e B 3JieMeHTax HepBHOH CHCTeMhI, 

rD.e OHH cpyHKUHOHHPYJOT B Kaqecrne HeHpOMe)lHaTOpOB. A.upeHa

mrn CTHMYJIHpyeT paciuenJieHHe fJIHKOreHa JJ;O MOJIOqHQH KHCJIOThl 

B CKeJieTHhlX MhIWUax. Arr.peHaJIHH Bbl3brBaeT pacc11a6JieHHe rna,n:

KHX MhHIIU OKpy)l(alOI.lJ,HX 6pOHXHOJibl JiefKHX, YCKOpJieT PHTM 

cep,n:ua, }'BeJIHq11aaeT cepL1,eqHbrtt Bb16poc. CTpH JMOUHOHaJibHbrx 

nepexHBaHHHX, B 3KCTpeMaJihHblX CHTyaUHHX co.nep)l(aHHe a.npeHa

JIHHa B KpOBH TIOBhfillaeTCH. A,npeHaJIHH npHBOLJ:HT opraHH3M B 

COCTOHHHe rDTOBHOCTl1 K 6oph6e, KaK 6bI no.nroTaBJIHBaH ero K aK

THBHOCTH. KOHUeHTpaum1 all,peHaJIHHa B KPOBH COCTaBJIHeT npH
MepHO 0,06 MKr/11. 

no JJ;aHHhlM Kayser ( 1958) aJlpeHaJI.HH OKa3blBaeT cymecT

BeHHOe 8.JIHHHHe Ha TpocpwieCKHe npouecCbl B KJleTKax. 06 3TOM 

y6emHeJihHO TIOKa3aHo B pa6ornx JI.A.Op6eJIH H ero lIIKOJlbl, IT03-

BOJIHB~HX CMY CcpOpMyJIHpOBaTb TeOpHIO a.n:anTaUHOHHO- Tpoqm

'leCKOH cl>YHKUHH CHMHaTHqecKoro OTJleJia BereTaTHBHOH HepBHOH 

CHCTeMhl, ocymecTBJHleMOH npH HenocpeJlCTBeHHOM yqaCTHH a.n:

peHaJIHHa Ha ycJIOBHo-peqrneKTOpHyto Ll,eHreJihHOCTb )l(HBOTHoro. 
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EHoJ1or11qecK11i1: cneKTP yqaCTH>I a.upeHaJIHHa B pa3JIHqHbJX 

npoueccax, rrporeKa10m11x B opraHH3Me, nonoJIHHJICst D.aHHblMH, 

KaCalOIUHMHCH 8.JIHHHHH a,n:peHaJIHHa Ha o6MeH MHKp03JieMeHTOB 

(A.H.Boii:Hap, 1960). TaK, noKaJaHo, qro a.n:peHa.nHH BbI3bJBaeT 

mnepKynpeMHIO, TIYTeM BhrneueHHH MeJlH HJ TKatteBhIX .neno. 

Hopa,n:peHaJIHH no xapaKTepy .ueH:cTBHH CXO)(( c a,n:pettaJIH

HOM. Ott CJly)l(HT MeJJ;HaTOpOM npoaeueHHH HepBHOro HMnyJlbCa 

qepe3 cttttanchr. Hopa.n:pettaJIHH BhIJJ:eJIHeTCH Ha KOHUax rrperanr

JIHOHapHhIX CHMnaTHqecKHX HepBHhlX BOJIOKOH H HBJIHeTCSI OCHOB

H blM Me,n:HaTopoM CHMnaTHqecKoro OTJleJia aereTaTHBHOH HepBHOH 

CHCTeMbl. 

Pacna.n: KaTexoJiaMHHOB a )l(HBOTHOM opraHHJMe npoHCXO.llHT 

nocpeUCTBOM OK.HCJiemrn nHpOKaTeXHHOBOro H,llpa cpeHHJIOKCH.na-

30H, JIH6o nYTeM OKHCJIHTeJibHoro ueJaM11HHpoeaHHH 6oKoaoH: ue

noqKH MOHOaMHHOKCHJJ;a30H, HO MO)l(eT H 3a cqeT o6pa30BaHmr 

CJIO)l(HbIX 3cpHpOB cepHOH KHCJIOTbl. 

no ,n:aHHhIM Brow a Gillespie (1956) H up. paJpyllieHHe KaTe

XOJiaMHHOB npOHCXOJlHT J1H6o B MeCTe HX o6pa30Bamrn, JIH6o B 

Mecre HX qm3HOJiomqecKoro .nei1:CTBHH. CJie.n:yeT OTMeTHTh, 'ITO 

ttecMoTpH Ha nocTOHHHYJO ceKpeui-1.10, co.nep)l(aHHe KarexoJiaMH

HOB B Ha,n:noqeqHHKaX He npeTepneaaeT cymeCTBeHHblX H3MeHe

HHH . .[J,aHHhie Gaddum H .np, (1957) a onhITax Ha co6aKax rTOKaJa

JIH, qTO COLl,ep)l(aHHe KaTeXOJiaMHHOB B Ha,n:noqeqHHKax ,n<DKe B 

YCJIOBHHX npeKpameHHH HX CHHTe3a, MOrYT IlOJIHOCTblO o6ecne

qHTb TI0Tpe6HOCTH 3THX )l(HBOTHbIX B TeqeHH.e 26 qaCOB B OTHOCH

TCJibHOM IlOKOe 11 30 MHHYT npH MaKCHMaJihHOH Harpy3Ke (HMeeT

CSI B BHJlY Hanp5DKeHHaSI MbillieqHaH pa6orn, 3MOUHH H .up.). JIHllib 

oqeHb CHJibHOe H ll.llHTeJihHOe pa3Jlpa)l(eH11e H ttanp.sI)((eHHe $H3H

qecKoro H 3MOUHOHaJibHOro xapaKTepa, a TaK)((e ,neHCTBHH BhICO

KOaKTHBH.blX BeiuecTB, B TOM 'IHCJie, HHCYJIHHa , auenrnXOJIHHa H 

.np. MOfYT CTpHBeCTH K HCTOW,eHHIO JanacoB KaTeXOJiaMHHOB. 

Co.nep)l(aHHe Karexo11aMHHOB B Ha,n:noqeqHHKax no.naep)l(eHo 

KOJie6aHHHM B reqeHH.e CYTOK, B HOqHoe BpeMH CHH)((aeTCSI, a 

/~HeM BHOBh IlOBbllliaeTCH H JaBHCHT OT noJia H B03pacTa )l(HBOT

HblX. TaK, coL1,ep)l(aHHe KaTexo11aM11HoB y caMUOB 164,9±6, I Mr/r, 

y caMoK 126,6± l 4,8Mr/r. EoJieaoe pa3.upa)l(em1e, HatteceHHOC 

::meKTp11qeCKHM TOKOM, y co6aK Bhl3blBaCT fIOBbIWeHHe ero KOJIH

qecrna B KpOBH, .nocrnraH 0,53Mr/MJI npH HCXOLI.HOM 0,25-0,3 

Mr/MJI (H.A.EcaHH,1961) . 
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PHc.15. Co.u.epiKaHHe KaTexonaMHHOB / a,npettaJTHHa H ttopa,npettaJTHHa / 
B Ha.u.no'le'IHHKaX KpblC, nony'faBWHX e)l(:eD.HeBHO c KOpMoM no 
300Mr% Monu6.u.etta. /no A.r.1-lHnuttrapHHy / 

06pa3011aH11e 11 nocTyn11ett1-1e KaTexo.TJaM1-1HOB B KPOBb u 113-

uecTHOH Mepe onpe.ue.'taeTCH cPYHKUHOHa.JlbHbIM COCT051Hl1eM ueHT

paJlbHOH HepBHOH c11cTeMbI. TaK, Hanp11Mep, H3BeCTHo, YTO qm
JHOJI01w-1ecK11l1 11 HapKOTl1YeCKJ1H COH no11aBm1eT o6pa30Batrne 11 

Bblll.e,'leHHC KaTeXOJla MHHOB ll Ha,IJ,not.teYH 11 Kax . 

IloKa3aHo Montagu ( 1955), •ffo KaTexoJJaMHHhl o6ttapy)l(eHbI 

noMHMO Kpom1 11 B MecTax 11x c11HTeJa - n pH.ll.e opraHOB )l(HBOT

noro opraHH3Ma no y6bmaiowel'1: cepnue , M03roBoe seweCTBO 

JllHlnOYCllHJ1KOB, ceJie3eHKa , nO'IKH, neYeHb, 11erKHe, Mblll!Ubl KO

ue<IHOCTeH . Ha116on brnee KOJ111t1ecTno KaTexoJiaMl1HOB onpe11.e

m1eTCH B CHM [ laTl1llCCKl1X raHl'JIHHX , B rl1110TaJla Myce, peT11KyJIHp-

11oti cfJopMau1111 ('1.A.3cKHH, P.l.Ue11p11Ha , 1963-64) 11 .llp., YTO 

CBHJ~eTeJibCTBYCT 0 H3)1(H0H pOJil1 '.)THX 06pa3osa1111ti, 11 B nepByJO 

0•1epem-. r11110Ta.11aMyca , B perymn.11111 1-1 B npoueccax CBH3aHHbIX c 
c1-1Mna-ro- a).lpe11a110Bol1 c11cTeMol1 . KaK yKaJbrnacT J1 .A. Op6eJ111 

(1938) H Jl .B .To11K11x(l956) , nmoTaJrnMyc, 6ynyc111 peryJIHpyiowei1 

CHCTeMOH, caM HaX01111TC51 no11 peryJ111py101u11M UJIHHHHeM CHMna

TO- a.ll.peHaJIOBOH Cl1CTeMb!.BMeCTe c TeM, KaK HCH C.'l0)!(Ha51 11 MHO

roo6pa3Ha51 11C51TC.!lbHOCTb opraHH3Ma, KaTexo.TJaMHH006pa30BaHHe 

H BbJ.ll.eJieHHe, a TaK)l(e pca..'1H33UH51 ero CUOHCTB H3XO.[ll1TC51 no.u 

pery.1 111pylOWHM BJIHHHl1eM Kop1>1 6oJihlllHX 110J1ymap11l1 :\103ra. 

A. f. l{ 11JlJ.1HrapHHOM ( 1965) 6bIJl11 npe;u lpHHHTbl 11CC.TJeJlOB3-

H11 5J .llJIH ycrn11oa'leHH5l BJHUlHl1H MOJ111611eHa trn ypOBCHb KaTexo

,laMHHOH B KpOBl1, Ha)lno•tel1Hl1Kax, rH!IOTaJlaMyce 11 B cepll,eYHOH 

l\.lblll!Ue. Ha6J11011.eH11H 6b1J111 11p0Benettbl Ha Kpbrcax, no.'lyYaBWHX 

B Tel1e1111e 24 .[~HCH c KOPMOM MOJ1l1611eHOBOKHCJlblH HaTp11H e)l(e.ll

llCHHO rro 300 Mr/ Kr. Co11ep)i(a1rne KaTcxo_r1aMHHOB onpencJ1HJ111 B 

yKaJaHHbIX opratrnx Ha 5,12,18 11 24 JlCHb flOll,KOpMKl1. 

H11)1(e np1-1uon11M peJyJtbTaTbl 3Tl1X 11cc11e110BaH11ti . 

CO)J,EPJKAHHE KATEXOJIAMHHOB B KPOBH 

Pnym;raTbr 1-1cc 1e110BaHHi1 noKaJa1111 , llTO y Kpbrc Ha 5-bIH 

l lCHb fIOJ~KOpMKH onpe11e;1eHO 3HaYHTt:JlbHOC yMeHbWCHHe con,ep

JKa1rn51 a11pe11a; 111Ha B Kpo1111 , n cpen,tte\1 Ha 47,4% no cpaBHeH11lO 

c 110KaJ aTe11eM KOHTpom1. CJrn)!(ett11e yponHH a.upeHaJrnHa KpOBH 

lTPOJlOJDt<a..'lOCb 11 B fH.)CJ1c.uy1ourne cpOKH Ha6;11011eH 11i1 , a Ha 24 

Jl.Cllf, YMCHb\lle1rne cro 6h1Jl0 Ha 50% 11 COCTaBl1Jl0 3 , I Mr/ JI no 

Cpa1rn e HJ1lO c KOHTpOJICM. 
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Conep)l(aHHe Hopanpeml.JIHHa, Ha<JHHaSI c 5 .llH$1 nonKopMKH 

no 24 JlHSI, HeHJMeHHO yBeJlH':lHBa.JIOCb, a Ha 24 ,l(eHb npOHCXOJlHJlO 
JaMeTHOe CHH)l(em1e ero KOJUf'·IeCTBa B KPOBH. 

CO,LJ;EPJKAHHE KATEXOJIAMHHOB B HA,I:lnoqEqHHKAX 

Ha 5 neHb no.uKOPMKH co.n:epxaHHe a.upeHa.JIHHa B TKaHH 

Ha.u,JIO'IC'IHHKOB yne.JIH'IHJIOCb Ha 4,36%, Ha 12 .n:eHb HapacTano Ha 

44' 1 % H ITPHMepHO Ha '.HOM YPOBHe .n:epxanocb .uo 18 .l(HH 

TIO.l(KOpMKH' a nanee CHH3H.Jl0Cb Ha 23, 1 % . B .l(a.JlhHe:HweM 

CHH)l(eH11e YPOBHSI nponoJl)l(anocb BnJIOTb .uo KOHUa cpoKa 
Ha6JlJO.l(eHHH H K 24 .UHIO COCTaB.IISIJlO 9,9%. 

Conep)l(aHHe HOpaD,pCHaJIHHa B Ha.u,no'!e'IHHKax B H3y'Iae

MblX YCJIOBHSIX Ha 5 )leHb YMeHbllIHJlOCb ITPHMepHo Ha 56% a ~e 
Ha 12 neHh npOH30WJ1o peJKoe yneJlH'IeHHe npHMepHo B 2,5 paJa. 

Ha 18 .ueHh BHOBb npOH30llIJIO yMeHbwett11e Ha 15, 7 % nnJlOTb no 
KOHUa cpoKa Ha6J11o)leHHH . 

CO,LJ;EPJKAHHE KATEXOJIAMHHOB B fHilOTAJIAMYCE 

B rnrroTanaMyce, Ha'IHHaSI c 5 .UHSI .n:aq11 MOJIH6.n:etta 

OTMeqanocb yMettbllleHHe co;uepxaHHSI a,n:peHanHtta Ha 61 9% tta 

12 ,l(eHb CHH)l(eHHe COCTaBHJlO 63 '7 % ' a Ha 24 .ueHb YMCH~lli~HHe 
Ha 14,5%. 

B COLlep)l(aHHH HopanpeHan1rna, Ha4Htta.s:i c 5 JlH$1 H no 12 
neHb fiOJlKOpMKH, 3aMeTHb!X C)lBHron He Ha6mo.n:anocb " TOJlhKO 

Ha 12 ,l(eHb npOHCXOJIHJlO pe3KOe yMeHbllieHHe era co.n:ep)l(aHHSI Ha 

64,3%. K 24 .llHIO no.n:KopMKH rrpo11cxo.n:11T rroBbIWeHwe ero 

conepxaHHSI B r11noTanaMyce rrp11MepHo n 2 pa3a no cpanHeHHJO c 
noKa3aTeJieM KOHTpOJlSI. 

CO.LJ:EPJKAllHE KATEXOJIAMHHOB B CEP.LJ:Equon: 
MhlIIIIJ,E 

Ha 5 neHb rroD,KOpMKH M011H6.lleHoM B cep.n:e<JHOH Mbiwue 

OTMe<JeHo YMeHhWeH11e co.n:ep)l(aHHSI anpeHMHHa Ha 39 2% a )')Ke 

Ha 12 .n:etth YBCJlH'IeHHe ero KO.IIH'Iecrna Ha 47%. K 18 ll,HJO 
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co.uepxaHHe a.upeHaJIHHa npo.UOJl)l(a.JIO HapacTaTh, HO Ha 24 .ueHh 

tta6mo.uemrn npmnoweJI cnan B co.uepxamrn anpeHaJ11-rna Ha 

33,4% no cpaBHemno c KOHTpoJieM. 

Ha 5 .ueHh no.uKopMKH conepxaHHe Hopa.upeHaJIHHa 

tteJHa'!HTeJihHO nOBbICHJIOCb - Bcero Ha 17,3%, a K 12 .l(HJO no

BbIWeHHe conepxaHHSI ero npO.UOJI)KaJIOCb H .l(OCTHTJTO 138% no 

cpaBHeHHIO c napa.nJieJihHhIM KOHTpOJieM. Ilocne peJKOro CHIDKe

HHSI Ha 18 .ueHb Ha6n10.ueHHSI K 24 .UHIO BHOBh, npmnowno 3HalIH

TeJlhHOe nOBhillleHHe ero co.uepxaHHSI. B MHOKap.ue, rrpeBOCXO.USI B 

17 pa3 KOJIH'IeCTBO HopanpeHamrna B cep.ue'IHOH MhIWUe KOHT

pOJihHblX XHBOTHhlX. 

f eHe3 co.uepxamrn 6onbworo KOJIH'!ecrna Hopa.upeHMHHa B 

cep.ue'IHOH MhIWUe ITOBH.UHMOMY CBSl3aH ;m6o c no.uaBJiem1eM, 

non EJIHSI.HHeM MOJ1H6.ueHa, npouecca MenrnHpoaaHHSI ttopanpeHa

JI11Ha B a.upeHa.JIHH, B03MO)KH0 H3-Ja Bbrne.ueHHSI 113 cep,Ue'IHOH 

MhlWUhI .uoHaTopon CHr MeTHJibHhtx rpynn, T.H. MenrnHHHa " 

A T<l>, JIH6o rro npH'IHHe noBbiwemrn cnoco6HocTH cep.ue'IHOft: 

MbIWUbl aKKYMYJlHponaTb HaXO.USillHfHCSI B KpOBH Hopa.upeHaJIHH. 

B 113yqaeMbIX ycJIOBHHX KOJIH<JeCTBO JUffHllPOKCHJiaM11Ha H n11r11.u

poKcmpeHHJianaHHHa BO Bee cpOKH Ha6JIJO,UeHHH H BO ncex H3Y-

4aeMblX 06beKTaX 6blJIO CHH)KeHo no cpaBHeHHJO c noKa3aTe.JISIMH 

KOHTpOJISI. 

KaK BMHO HJ np1rneueHHbIX HaMH uaHHbrx, B Te'IeHHe Bcero 

apeMeHH no,UKOpMKH MOJIH6,UeHOM, y KpbIC OTMeYaeTCSI. CHJof)Kemfe 

a.upeHa.JIHHa KpOBH, a co.uepxaHHe Hopa.u,peHa.JIHHa yxe Ha 5-bIH, a 

6oJiee 3Ha4HTe.JihHO tta 12 .ueHh yBe11H'rnBaeTCH, nanee Ha 24 ueHb 

no.n:KOPMKH Ha6n10.uaeTcS1 pe3Koe CHH)l(eHHe ero KOJIHYecrna. Co

.uepxaHHe KaTeXOJiaMHHOB B Ha,n:no<teYHHKax OTJIH'Ia.JIOCb cnoeo6-

pa3HeM H <Pa3HOCThJO. TaK, B Ha'!aJie nouKopMKH (5 llHeH) Ha6n10-

nanoch CTOHKOe yBeJlH'IeHHe HX co.uep:>KaHHH, CMeHSIIOll.leecSI. BCJie.l( 

.Ja TeM, 3Ha'IHTeJibHblM yMeHbUJeHHeM . 

B TO xe BpeMSI co.uepxaHHe HOpa.upeHarnrna, Hao6opoT, 

BHa<tane nO.UKOpMKH CHH)l(aJIOCb, K 12 JlHIO 3Ha'IHTeJlbHO yBemf'IH

JIOCb, H JIHUJb K 18 .UHJO 11 .uanee, ycrnHoB.IIeHo ero yMeHbUJeHHe B 

Hanno'!e'IHHKax. 

YBeJIH'IeHHe conep)l(aHHH anpeHanHHa B tta.n:noYe'!HHKax H 

CHJof)KeHHC era Jj KpOBH Mb! CKJIOHHbl on1ecn1 3a C'IeT JIH6o yc11ne

HHSI ero CHHTe3a B Ha,l(nO<te'!HHKax, ;rn6o pe3KHM no,l(aRJICHHeM HX 

a.n:pettODhID,eJIHTe.JihHOH cPYHKUHH. 

77 



nonblllle1rne ypoHHH IIOpaJJ,peHa.rIHHa B KPOBH 11 yMeHbWe

HHe ero u Hanno'te4Hl1Kax, u nepsoc BpeMH llOllKOpMKH, MO)t(HO 

o6b5JCHl1Tb yci-UteHHCM Bbllle)Jl1TeJlbHOH cpyHKUHH H<lllll0'1C4HHKOB, 

npOHCXO.lUllUHM llOll UJIHHHHeM MO;lH61'1eHa. 

B .ll.lUibHetimeM, no Mcpe y)])t11HeHHH cpoKa nonKopMKH, OT

Me'-laeTcH ycHJJCHHe Cl1HTeTH<ICCKOH H BblllCJHffeJibllOH cj:JyHKUHH 

HallllO'Ie'-lHHKOB. l(TO 11 npl18011,11T K llOBbILUeHHIO ypoB!IH HopaApe

Ha.JJHHa KaK B KpOHH, TaK 11 B TKHIH1 Ha)lll0<Je4Hl1KOR. 

BMccTe c TeM no1-tH)Ke1111c ypOBHH anpe11aJ1111-rn H Hopanpe

HaJJHHa KaK B KpOBl1, TaK 11 B uanno<JC4HHKax, KOTopoc Ha6mon.a

;10Cb Ha 18 H 24 11,HH , yKa3b!llaeT Ha CllCUHtPH'IeCKOe no11anJJe1rne 

MOJIH6neHOM KaTeXOJJal\1l1H006pa30AaTeJJbHOH q1yHKlll1H Hallll04C4-

HHKOFl H ycttJlCHHC pacnana 11 BblBClleH11H ero 113 opraHH3Ma. 

Onpe.ue,'JeHHc yponHH 11Hrn.upoKcHcpeHHJ1aMH11a H .lBffHJ.WOK

cttcpem1JJa,'laHHHa - HpC.11,WeCTBCHHHKOB a;I,pCHaJJHHa H Hopan.pe

HaJIHHa, noKa3a}lH, 4TO B npOLIOJDl<eHHH Bcero nep11oua n.a'IH MO

Jltt6neHa Ha6,'JJOJl<L"lOCb HCl13Mef-11rne yMeHblUeHtte ttx co11ep)l(aHHH . 

Ll,ttHaMttKa co11ep)!(aHHH KaTCXOnaMHHOll ll nmoT<UJaMyce HH

repecomrna Hae npe)!(ue ncern KaK noKaJaTe:1b qiyHKUHOHa.rJbttoro 

COCTOHHHH Ua)!(HOro pcrym1Topa uereran!BllLIX c!JYHKUHH l1 

COCTOHHHSJ CHM!laTo- a11pe11aJlOBOli CHCTCMbl, a T3K>KC JL.'lH BhlHCHe

HHH xapaKTcpa Bm1HHHH MOJ116ne11a Ila 0611.1e11 KdTCXOJlaMHHOB B 

HepBHOH TKaHH. 

KaK 6b1110 np11ne11eHo n1>1wc, non BJJWIHHeM MOJJ116;lcHa co

Aep)t(aHHe anpc1rn.JJHHa, ttopa.upeHa,11111a 11 11x npc.awccnie1rnHKOB 

B rnnoTa.riaMyce KPhIC yMCHbwaerrn. 

TaKHM o6paJoM. aiHUIHJ11py51 3TH n.aHHble, Mb! 11om1raeM, 

4TO CIH1)t(eHHC ypoBHH KaTCXOJia\111HOB B rH!lOTaJJaMyce HC 1'0JlbKO 

eCTb CJJCJlCTBHe OCJia6J1emrn 11HTCCHBHOCTH o6pa30B311J.151 HX, HO J.1 

cyr.uecTBCHIIOro non;lB.'lCHHH <IJYHKUlfOHa.JlhHOro CTaTyca rHllOTaJla

Myca, np0Hcxo11,H1uee no11 BJ111mmcM MOJJH6.ucria. Ha Ha1L1 BJrJJHJl 

:>ro H HBJ!HCTCH Oil,HOH 113 npw111H rpoq:H1'1CCKHX HapyweHHH, 

11pOHCXO.IlH!.llHX rrpH MOJU16)J.eH03C. 

no)J.BOLIH HTOfJ.1 JTHM HCCJIC.!lOllaHHHM CJlCllYCT OTMCHtTb, 4TO 

yl:leJJJ.14CHHC B paHHl1e CpOKH ll0JlKOpMK11 MOJIH6neHOM KOJIH'ICCTHa 

K~nexoJlaMl1HOB 13 KpOUH , B oco6eHHOCTl1 HOpa11peHaJIHHa, CBHJlC

TCJlbCTByeT 0 !lOBbIIUeHHH TOHyca cmrnaro - anpe1rn,10Bot1 CHCTCMb!. 

B noc'lc~'lYID!.llHC 110:inHue cpoKM yMcilbUieHMC ero n HJY'IaCMbIX 

H<lMH o6bt!KTaX yKaJh!BaCT Ha Cf!CIH1LPWICCKOC BJlHHllMC MOJIH6ne-
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Ha Ha o6MeH KarexonaMHHOB B opraHH3Me, CTOHlUHH, TIOBH.L(HMO

MY, B 3aBHCHMOCTH OT KOJJH':leCTBa H npo.IJ.OJI)t(HTCJlbHOCTif nocry

naJOUlefO B opraHH3M MOJJH6netta. K 3TOMY cne.ttyer .uo6aBHTh, •ITO 

B KOHUe cpoKa Ha6moueHHH y no.uonblTHblX )t(HBOTHblX pe3KO 

CHH3HJiaCb Macca TeJia, ,[(OXO.L(H uo 6S-90r rrpH HCXO.UHOM HX Bece H 

KOHTpone l 40-l 48r. )i(HBOTHbie rrO"ITH He nepe.umffaJIHCb, rnepCTb 

noTepsrna xapaKTepHblH 6necK, cTana rycKJioH, rpsr3Ho-6enoro 

UBCTa H )t(HBOTHbie BCKope nortt6arm. 
B .flaJibtte:HrneM A.f.'-IHJIHttrapHH npouoJDKHJl HCCJlCUOBaHHH 

no COCTOHHHIO CHMnaTo-a,upeHaJIOBOH CHCTeMbl Ha 60JlbHblX cnoH

TaHHOH cpopMO}:\. MOJlH6.UeH03a KOpOB AHKaBaHa, H3y<IHB couep)t(a

HHe a,upeHaJ1HHOno.no6HblX Bell.l,eCTB (ATI B) B KPOBH 3THX )l(HBOT

HbIX. EoJibHbie KopOBbI or611pa.nttcb rrocJle T!.llaTeJlbHoro KJIHHH

yecKoro o6cJlell,OBaHHH, II03BOJ1Hl0ll.l,ero onpe.ueJIHTb y HHX MOJlH6-

ueH03. KottrpoJJeM CJJ)'JKHJlH KopoBbI Pa3.ll,aHcKoro cosxo3a, cpeJla 

KOToporo COJ(ep:lKHT o6bI"!Hbie (3Ta.JJOHHble) KOJIB"!ecrna MOJ1H6.ll,e-

Ha. 
TionyqeHHbie pe3yJJbTaTbl cne.ueHbl B ra6JJHUe 5, H3 KOTOpOH 

BHJ(HO, 'ITO couep)f(am1.e a,upeHaJIHttono.no6HblX Bell.l,eCTB B KPOBH 

60JibHblX KOpOB 3Ha"IJ1TeJJbHO HH)t(e, "ICM COOTHeTCTBCHHO B KpOBH 

KOHTponhHbIX. TaK, no cpeum1M uaHHblM B KpoBH KOHTpOJibHbIX 

KOpOB a.upeHaJIHHOII0.[(06Hbie Bewecrna COCTaBJ!SllOT 37 ,7MKr/MJI, a 

y 60JJbHbIX CO)l,ep)t(attHe HX 3Ha"!HTeJibHO HJ1)t(C- 8,22MKf/MJ1. 3TH 

llaHHble CBH.ll,eTeJlbCTBylOT 0 TOM, 'ITO MOJIH6ueH, nona.uasr B opra

HH3M )t(HBOTHbIX, CO.L(ep)t(allIHXCH B ycJJOBHHX :srxn, o6orameH

HbIX MOJJH6.aettOM, HeH3MCHHO Bbl3bJBaeT CHJ1)t(CHHe KOJIH"!eCTBa 

aupettanHttono.uo6HbIX BemecTB. 

Ta6.11uu,a 5. 
Co.a:ep.lKaHHe a.npemunrnono,no6HhIX semecTn B Kpomt nm µr/Mll 

(no A.f.'·li-tmrnrapf!HY) 

KOHTpOJ!bHbfe KOPOBbl 6oJibHhie MOJIH6.a:eH030M KOpOBbl 
HAP)l-

Ca A Ka JlaMa Jlyttaii 
Bocb-

1 2 3 BAH Meo Ka 

38,3 27,4 42,4 12,1 5,53 4,15 9,66 9,66 

TaKoe HarnfillHOe cHH:lKeHHe ypoBHH a.IJ.pettanHHOnouo6HbIX 

Bell.l,eCTB B KpOBH 60JibHblX KOpOB, noBHUHMOMY, eCTb CJle.L(CTBHe 

no.uaBJieHHH npouecca KarexoJJaMHH006pa3onatt11H B Ha.n,no"!e'IHH

Kax, a pam-10 H ycHJJeHHH HCIIOJlb30BaHHH aupeHaJIJ1HOno.no6HbIX 

79 



eew;ecrn onleJibHbIMH oprattaMH B reo3KCTpeMaJihHbIX yc11omrnx 

ofonamrn . 

Oo MHeHHJO f.H.KaCCHJl.SI (1962) nono6Hble naHHbie TalOKe 

CBH.ll,eTeJibCTBYJOT 0 nonaMeHHH cPYHKUH11 CHMnaTO-a,npeHaJIOBOH 

CHCTeMhl. 

)J,;rn no.uTBep)f()leHH.SI no11y<1eHHblX ,LJ,aHHbIX B OTHOllleHl111 

HH3KOro ypOBH51. a,npeHaJil1HOIIOJl06HhlX Bewecrn y 6oJibHblX M0-

11116.ueH030M Kopoe, MhI rrpe.a;np11H5IJIH 11cc11e,LJ,oeatt11e no 113yqe

HHJO .u1rnaMHKl1 caxapa KpOBH B lBy4aeMblX YCJIOBl151.X. 

HaM npe.ucTaBJU111ocb, 'HO pe3y11bTaThI no11yqeHHbie e 3T11X 

11cc11e.n.oeamrnx, Il03BOJ151.T no.uoHTH K BbI51.CHemno pOJIH CHMnaTO

a,npettaJIOBOH CHCTeMbI B rette3e HapyweHHH, rrpo11CXO,l],.Slll.l;HX no.a; 

MH.SIHHeM MOJIH6.a;eHa. 

CTp11 orrpe,LJ,e11emm .a;irnaMHKH caxapa Kpoa11 HaMH TaIOK.e 

Y'JHThIBaJIOCb 11 TO, <ITO caxap .SIBJISleTC.SI noCTO.SIHHblM KOMnotteH

TOM BHyrpeHHeH cpe,llbl opraHl13Ma 11 np11H11MaeT yqaCTHe B pa3-

1111qHblX ero cPYHKU11.SIX, B TOM '-ll1CJie B ,LJ,eHTeJibHOCTH HepBHOM 

CHCTeMhI. 

Ew;e B 1935r. E.C.JloH.UOH ycrnttoe1111 Bb1pa)l(eHHYJO cnoco6-

HOCTh 3JieMeHTOB HepBHOH CHCTeMbl 11cnoJih30BaTb Ul1PK)'JIHpyio

ll.l;HH e KpoB11 caxap. 3TO noJio)l(eH11e 6b1110 no,LJ,TBep)f()letto Myers 

(1950), no CBl1,UeTeJibCTBY KOTOporo 69% fJllOK03bl, nocTYnaJOw;eti 

B KpOBh 113 rre'-leHH HCnOJib3yeTC51. HepBHOH CMCTeMOM. 

CT.l1.lllnHJib6epr yCTaHOBHJI , 4TO ,LJ,a)l(e He3lla4MTeJihHhie KOJie6a

HH5I ypOBH.SI caxapa B !<pOBM OTpa)f(:aJOTC.SI Ha xapaKTepe 3JieKT

po3HUe<flanorpaMMbl. M.H. MHTIOWHMKOB (1950) noKa3an, 4TO 

yeeJIH'-leHHe B KPOBH conep)f(:aHH.SI caxapa npHBOJlHT K nOBbIWe

HHIO B036y.UHMOCTH CHMnaTH<IeCKOfO ome11a nereTaTHBHOM HepB

HOH c11cTeMbl. Perym1ui.rn o6MeHa caxapa, a TaJOKe no.Jl.L(ep)l(aHHH 

ero YPOBHH B KpOBH ocyw,ecTBJI51.eTCSI rnnoTaJiaMycoM qepe3 CMM

narn-a,npettanoeyIO c11creMy. B perym1uH11 o6Metta caxapa cyw.ecT

aeHHYJO po11b HrpaeT no;x)f(:e11y.a;o1maH )l(eJie3a, Bb1.a;e11H10w.aH HHCY

JIHH H rJIJOKaroH, onpe.ueneHHa.SI pollb B peryJIHUHH npHHa,nJie)f(:HT 

11 m11rne11,LJ,HOH )l(eJie3e. TaK, Althaiusen a. Stockholm ( 1938) no

Ka3anH, 4TO npH rnnoct>yHKUMM W.HTOBH,lJ,HOM )l(eJie3bI na,naeT cTe

neHb DCaCbJBaeMOCTH fJIIOK03hl 113 KMWe<IHHKa, a npM nmepct>yHK

UHH COOTBeTcTBeHHO B03pacTaeT. 

Ha6mo.ueHHH no 113yqett11JO ,LJ,HHaMHKH caxapa Kpoe11 6b11111 

npoeeneHbI Ha rex )l(e onuax, 6011bHbIX cnoHTaHHoH: ct>opMoii Mo-
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,, rl)opMOM MOJIH6.UeHO-
(i CH03ll H Ha 01max 60JibHblX MO.UeJibHOH 't 

;i.11 '~oHTpo11eM c11y.>KH J1H oBUbI, conep.>Kaumec51 B Pa3JiattcKoM xo-

1<l ... ··rBe cpena KoToporo conep.>KHT o6b1•1Hbte KOJIH'IecTBa MOJIH6-
»tl'1t: . ' ,~ 

, Le~rn . PeJyJtbTaTbt uaumx HCCJieJioHa~mi1 noKaJaJIJ.1, '-lTO Y oBeU 

HT ()rlbHOH 30Hbl conep.>Kalltte caxapa B KpOBH .~ocTaB.H51JIO B 
t(O p • 90 6. .07' a y 60JlbHhlX cnoHTal-IHOH i:PopMOJ.1 M0J1H6netto-
cpe;1HeM , Ml 70 • 4e1ia H y 

57 S Ml, nt AHa.r10rw1mui :JaKoHoMepHoCTb oTMe 
·ia Bcero ,. / o. " " 6 
~)BCll 6oJlhHblX '3KCncpHMeHTa.JlbHOH ct>opMOH M~~J.1 )Jl,eH03~: 

B fl.OCTym1ol1 HaM .rnnepaType y1.1,a11ocb ttattTtt enttHC. neHHYJO 

a6my <l>.}l.fiepH11ITei1Ha H ;'l,p. (1963), KOTOpbIC B ?,DbJTaX Ha K~O
p Kax noKa3a;rn, '!TO noIIKO.>KHOe BBe.11e1rne co11eH MOJitt6; levHa B 
· 111 _ · , 0 1 JIO 5 Mr/ Kr conpono.>KilaeTCH Bb1pa.>KeHHOJ.1 rn
i-.:0;1u<1ecTBC eo~ .; 2Mr/ Kr MO"IH6JICHa B 3Ha•IJ.1TCJlbHOH Mepe 11onaB-
11epLIJ.1KeMtt .. , ' , KOB 
'!'JCT nmeprJIHKCMH'ICCKOe nelicnme a.upeHllJU1Ha y KpOJltt . . 
. , M c fpHrop51H H A.C.Epyn111 ( t 964), H3y1la>t BJ1H51Htte pa3-

I · · , poeH ycrnHo-
1 w11-11>1x KOJIWtecTB Mo.rm6ue1rn Ha yponeHb caxapa K • bI-

.BH.1H, '-lTO cpaBHHTeJlbHO 60,1bWHC em KOJH1'-lCCTBa Bbl3biB<llOT B 

pa:A<CHHYIO rnnorJIHKeMHIO. . e 
TaKHM o6pa:30M, KaK HatUJ.1 1ia11Hhle, TaK tt JIHTe.paTY~;1~1

0 ~ 
.. ·•eTC '·II ''TBVIOT "-ITO noa B;1HHHtteM MOJ1H6ne~rn npottcXOIIH c1111,, ., ,... J • K· HaM npe.u-
1rn11<cHHC yponm1 conep.>KaH1-n1 caxapa n KponH . . , aK 

OJllHK'l!OWHH non BJH1HHtteM 
nan: rneTCH, rnte 3 rHnOfJIHKCMHH , B ' Ha1HHO-
MO 1n6rrcirn HBJUleTCH CJIC)..lCTBJ.1CM HH3KOfO ypoBHH a.upe 

IIO ;to6~h!X ~3eIUCCTB n Kpom1, yCTaHOBJICHHblii HaMtt 8 TeX .>KC yc

'J0;1HHX Ll;1H noJnncp)l(JiellttH Hawero .uonymemrn H o6MlCHCHHH 

-f\1CX<UIH.3Ma HJMeHCHJ.1H B t\1y11KLL110Ha.JlhHOM COCT051HHH CHMrl~TO
' l 'JPCH'UlOBOH cttcTeMbl , B H3V4aeMblX yc;10BHHX Mbl HC~OJlb30BaJ1~ 
GoJ1en~i1 q)aKop. E1uc B 1929r. C.A.Wcp6aKoB, B.C. ~MHHUKHH 
11 BP llMHTptteH B CBOHX HCCJ1CLIOBaHHHX ycraHOBHJ1H, 410 B o:rneT 

· .µ, poneHb ape1-1a.Jltt-
1rn 6oJle8bIC pa3.UP<l)l(CHHH B KpOBH nOBbllUaeTCH y . bHetlweM 

6 oellleCTB tt caxllpa - rnneprm1KCMHH . B nan 
1!0110.J.O IlblX " fl TOM 
')TOT tlnKT 6bHI 110.LlTBep)Kll.CH MHOrHMH HCc.nenonaTeJHIMH, 

t1nc11e 'H 11a;uttMH (M.C.fp11rops:tH, 1936; M.C.fpuropHH H 

A.A CllpKCHH , \938) . (1965) 
. vtcc.flenonaHH>t M .C.rp11ropm-1 u A.f.4.11111-1ttrap~m no 

. . J.1 npH HaHeCeHHH 60.ne-
011pe ;1c 11cHHID C01lCp.>KH <H1H caxapa I\ KpOB ' 

' - . ' UK H'I OBil'lX 60!lbllblX '.)KCneptt-
1101 u p~n:1pa.>KCHHH nponcHt.:HbI 1< ' c. · • 

" . 
6 

, . 3 nK H Ha om.1,ax 6oJibHbIX 
'-lCl!Ta: tb!ICl'.1 cPOPMOH MOJ111 ilCH0.3 , c 
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cnoHTaHHOH <PopMOH MOJJH6Ll,eHoJa. PeJyJibTaTbl HCCJJe)lOBam-i'H 

noKa3a.JIH, 'ITO KO)l(HO- 6onesoe pa3,!I,pa)f(eHHe 3JTeKTpH'IeCKHM TO

KOM, KaK y cnOHTaHHO 60JibHblX, TaK H paBHO y OBeu 60JibHbIX 

3KcrrepHMeHTa.JlbHOH <PopMOH, rrpaKrnlfeCKH He OTpa)l(a.JIOCb Ha 

yposHe caxapa Kpos11, B To npeMH KaK 6onesoe pa3Apa)f(eHHe y 

HHTaKTHbIX (KOHTpOJlbHhlX) oneu Bhl3bIBaJTO JHa'rnTeJJbHYJO rn

rreprJJHKeMHIO. no cpe)lHHM L1,aHHhIM yponeHb caxapa cocrnruurn 

146,66 Mr% rrpH HCXO)lHOM (no 6onenoro pa3,!I,pa)f(CHHH) 93 66 

Mr%, a y 60JihHblX oseu COOTneTCTBetttro 60 , 5 Mr% - 57,5Mr%. ' 
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P11c. l6Co.uep;+Catt11e caxapa B Kpom-r oBeu, 6oJthHh!X cnott 
Tattttoi:t <jlopMoi1 MOJJH6.nettoJa / coBx. AttKaBaH/. 

I no A.f.411mrnrapin1y/ 

PHc.17.Co.nep)t(aHHe caxapa B KpoBH KopoB, 6oJthHhtX cnottTaHHOH 
<f>opMOH MOJJH6JleH033 /coax. AHKanaH/. 

/no A.f.lJHJIHttrapRHY/ 

lb npHBe,LI.eHHOro Bl1AHO, '!TO rrocJJe HaHCCeHHH 6onenoro 

paJL1,pa)f(eH115!. y Mo1m6neHOJHbIX oseu rronbIUieHHe ypoBHH caxapa 

KpOBH 6b1Jl0 scero Ha 2,84 Mr%, TOr,ll,a KaK y HHTaKTHblX nocJJe 

6oJiesoro paJApa)f(eHHH fTOBbIUieHHC YPOBHH caxapa 6bIJTO Ha 53 

Mr% . y oseu 60JibHhlX 3KCrrepWMCHTaJThHOj;i <PopMOH M0Jll16.UCH03a 

6b1Jla rroJiyqetta attanorwrnasi JaKOHOMepHOCTh, KaK H y OBCU 

6oJJbHblX CITOHTaHHOH cpopMOH MOJJl16neH03a. TaKHM o6pa30M, 

6oneaoe pa3.upa)l(CHHC y 60JibHbIX MOJm6.ueH030M OBCU He BbI3bI

BaeT a.ueKBaTHOH peaKUHH - rnrrepnmKeMWH, KaK '.HO tta6JIIOAaeT

C51. y 11HTaKTHhIX )l(HBOTHbIX. 
)1,JISI l1HTeprrpeTaU11H IIOJIYlfCHHbIX .uaHHblX rrpe,LI.CTarurneT 

HHTepec HallIH npeJJ.bIJJ.Yll(He l1CCJJe}1,oBaHHH, ITOKaJaBUIHe, 'ITO IIO}J, 

13JutHH11eM MOJIH6,UeHa JHalJHTeJibHO CHH)l(aeTC51. ypOBCHb a.upetta

JJHHOfl0}1,06HhlX Bell(CCTB (AfIB) KpOBH . 3TO ,ll,aeT HaM OCHOBaHHe 

Cl lHTaTb, 'ITO rHnOrJIHKeMHSl y 6oJJbHhlX MOJI116.lleH030M oseu, no

BHLl,HMOMy, eCTh CJleACTBHe r11noa.upeHaJTHHeMHH , HaCT)'Ila!Oll(CH B 
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pe3YJibTaTe HcTow:emrn a,upemuurnoaoro 3anaca opraHl13Ma. Hapsi:
JJ.Y c 3Tl1M, HaM npeJJ,cTaBJrneTCSI, 'ITO B reHe3e rm10a,upeHaJIHHe
MHH rrp11 6oJleBOM pa3JJ,p<UKemm, y OBell, 6oJlbHblX MOJil16JJ,eH030M 
orrpeJJ,eJieHHYJO pOJlb HrpaeT ycraHOBJleHHOe A.f . lJHJ111HrapHHO~ 
a- a,upeHOJlHTH'lecKoe csoiicrno MOJ1M6.neHa. He 11cKJito'leHo 'ITO 
orrpe.ne11eHHY10 poJlb B paJBHT11H nmormtKeMHH y oaeu s HJ~ae
MbIX yc110BHHX MrpaeT pe3KOe yaeJ111Y:eHHe norpe6JJeHHH caxapa 
11CIIOJib3yeMOfO Ha rrpoueccbl )leTOKCHKamrn npO.llYKTOB MeTa60~ 
JIHJMa, 06pa3yioiuHxcsi: np11 MOJltt6.neHo3e. He HCJJto'leHo H rrpsi:
MOe BJ1HSIH11e MOJIH6JI.eHa Ha o6MeH yrJieBOJI.OB y:epe3 perymipyio
lll}ie ero MexaHH3MbI. B noH: cssi:311 npeJI.crarurner 11HTepec pa6oTbI 
H.P.E>axpoMeena 11 E.J.1.Ai1panenrn, KOTOpb1e 113yqa51 JI.11HaMHKY 
caxapa KpOBH ITO.LI. BJlHHl-IHeM pa3JIH'IHblX cpaKropoB, B TOM lJl1CJie 
11 6oJieaoro pa3JI.pIDKeHHH, npHUIJil1 K 3aKJito'-leHHIO , '-lTO r11nepr-
1111KeMHS1 npH 6oJIH, B OCHOBHOM onpe.nemi:ercsi: cpyttKUl10HaJibHbIM 
COCTOSIHl1eM CHMnaTH'leCKOH HepBHOH Cl1CTeMbI, TeCHO CBSl3aHHOH 
c a,upeH<lJIOBOH CHCTeMOH H B ueJroM c KaTeXOJ1aM11HaM11. 
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TaKHM o6pa30M, peJioM11py51 see np11BeJI.eHttoe, MO)l(HO JaK
JIIO'll1Tb, '-{TO fHilOrJIHKeMHSI np11 MOJJl16JI.eHOBOM TOKCHK03e o6yc
JIOBJleHa c OJJ,HOH CTOpOHbl cneump11Y:eCKHM BJI11HHl1eM MOJ1M6JJ.eHa 
tta aerernTHBHYJO HepBHYJO Cl1CTeMy, Bbl3bIBaH ee JI.MCcpyHKUMIO, c 

.upyroii - a,upeHOJIHTHY:eCKHM ero CBOHCTBOM. 

BnHHHHE MOnHB.[l,EHA HA HHTEPOPEUEilTOPbl 

flocJie ycTaHOBJleHJ.UI BererorporIHOfO JI.eHCTB11Sl MOJJ116.UeHa 
6bIJIH nposeJI.eHbl HCCJle.ll,OBaHl1Sl (M.C.fp11ropsrn, A.f.l.l111111Hra
p~IH) no HJyqeHl1IO BJUUIHHSI MOJI116.netta Ha HHTepopeuenTOpbI. 

Ew:e co apeMeH fa.Jietta 6hIJIO i.nsecTHO o Ha.JIH'IHH qyacrBtt
TeJlbHblX o6pa30BaHHH BO BHyrpeHHl1X opraHaX. IlepBoe 3KCrrepH
MeHTa.JlbHOe IlOJI.TBep)l(,UeHHe, 3T0f0 Ba)!(HOfO no.'lO)l(eHHSI npttHil,U
,'le:ll<11T Cyon et Ludwige (1866). ill HpOKoe pa3B11r11e yqemrn 06 
1rnrepopeuenUHl1 IIOJIY'-lHJIO B pa6orax WKOJlbl cpM3HOJIOfOB, B03f-

11arurneMOH J.1.M.Ce'leHOBblM. 
B JI.aJibHel1weM K.M.EbIKOBbIM 11 coTpyJI.H11KaMH Ha octtosa-

H11H 6oJibWOf0 3Kcnep11MeHTaJibHOfO 11 K.JU1Hl1'IeCKOf0 MaTepHa.Jia 
6bma ccpopMyJmpoBaHa KOpTl1KO-BHCuepanbHaSI TeopHH, KOTOpaSI 
crana octtoaoi1 coapeMeHHbIX npeJI.CTaBJlelmi1 o naToreHe3e pa3-
JIH'-lttbtx naTonor11Y:ecKl1X npoueccoB. JtlHTepopeuenTopbI BttyrpeH
HeH cpeJI.hI 06ecne'-l11BaIOT ypaattoaew11aaHl1e opraHHJMa c ycno
BHHMl1 BHernHeH: cpe,Ubl 6naroJI.apSI TOMY' '-lTO 11HTepopeuenTOpbI 
.na10T ITOJlHYIO MHct>opMall,HlO ueHTpa.JibHblM MeXaHl1JMaM 0 COCTOSl-

H11l1 OTJJ,eJibHbIX opraHOB 11 c11creM. 
WHTepopeu,enropbt rn11p0Ko npeJI.cTaBJieHbI B opraHax 

(K.M .EbIKOB, B.H.l.leptt11roscKHH, 1947; T .A.fpH:ropbeBa, 1948; 
A.51.SlporneBCKl1H, 1948 11 .up .). B y:acTHOCTM, 0H11 xoporno 
npe.ncTaBJieHbl B sereraT11BHbIX rattrJI11HX , B TOM '-lMCJie, B Ja,uHe6-
pbI)!(ee'IHOM CHMIIaTH:'leCKOM raHfJll111 (H.A.oyJlbirMH "Jl .W.EeJIO
pbI6KHH, 1959). XeMopeuenropbt 11Me10T orpoMHOe BJI11HH11e Ha 
npoueccbI o6Metta aemecrn, Ha o6paJoBaHMe M Hanpsi:)!(eHHe MM-

MyH11rera M JI.p. 
C.B.AHl1Y:KOB (1951) , B .H.lJeptt11roscK11H: (1962) npouecc 

muepopeuenTl1BHoro nocnpHSITl1H noJI.paJ)leJ1S110T Ha Henocpe.IJ.CT
BettHoe H onocpe.uosaHHoe. B nepBOM cny'-lae JJ,eH:crnyroW:HH cpaK
TOp KOHTaKTHpyeTCSI c peuenropoM, BO BTOpOM - KOr.ua no.u BJI11SI-
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HHeM ,nelkTByJOw,ero ¢>aKTOpa B BOCnpHHHMaJOW,eH llaCni npOHC

XO)lHT H3MeHeHHe B o6MeHe semecrn. B 3TOM c11yllae o6pa3oBaB

urnecH npo)lyKTbl o6MeHa BeW,CCTB OKa3hIBaJOT BJilHIHHe Ha HHTC

popeuenrnphl. TaK, Hanp11Mep, D 11ccJ1e,LJ,0Bamu1x X.C.KollIT051H

ua, T.M.Typrraesa (1955), C.A.M11p30HHa 11 C.B.)loBJianrna(1962) 

noKa3aHo, ttTO 6110K11posatt11e cy11h¢>r11.uptt11hHbIX rpynn B peuen

TopHblX KJICTKax )lcJiaJOT HX He'iyBCTBHTC11bHbfMH K )leHCTBHIO pa3-

11H'tHblX pa3.upa)KHTe11ei1. 

B HaCTOHw,ee speMH B apceHaJie coupeMem1oti <PapMaKoJio

rHH HMeeTC51 6011hlllOe K011HlleCTBO 11eKapCTBeHHblX cpe,ll,CTB H36H

paTe11bHO B036y:lK,IJ,aJOlUHX H no.uanmtJOUlHX llCHTCJlbHOCTb HHTepo

peuerrTopoB. 

HaM npc)lCTB11HeTCH tteo6xo.u11MbIM )laJibHelirnee H3yLJem1e 

MexaHH3Ma HHTepopeuerrTHBHbIX socnpHHTHH, crreuJ.1qJHKH H 3a

KOHOMepHOCTeH 3Toro rrpouecca. Pe3yJJbTaTbI rnKoro H3yLJeHHH 

no3B011HT C03)laBaTb HOBbIC ¢>apMaK011orw1ecKHC cpe.ucnm, H.36H

paTC11bHO .ueHCTByK)UlHC Ha HHTepopeuemopbl, a '-ICpC3 HHX Han

paBJieHHO OKa3hIBaTb )lettCTBHC Ha TC 111111 HHbJe npoueCCbl rrpo11c

XO)l5lll.lHC B opraHH3Me. 

11CCJIC)lOBaHHe no H3Y'-ICHHJO BJIHHHHH Mo11116.ueHa Ha HHTC

popeuenTopbl H 4YBCTBHTC11bHOCTb HX K MOJIH6,UeHy HaMH npose

)leHO Ha cocy.uax yxa Kpo1111Ka no MeTOJlY C.A.M11p30HHa H 

C.B.)lorurnrnHa (1955). IlpH nOMOUlH 3TOro MCTO)la 11MCCTCH B03-

MO)l(HOCTb rrpoc11e)ll1Tb 3a peq)JleKTOpHblMH peaKUHHMH, B03HH

KaJOIUHMH ITO)l BJIHHHHeM Tex H11H HHblX npenapaTOB. 

Pe3Y11bTaTbI Hanrnx J.1cc11e.uosaHH.H noKa3aJIH c11e)lyJOw,ee: 

rrepcpy3HH 10% pacrnopa M011H6IJ,eHa <iepe3 COCY.Ubl H3011HpoBaH

HOro yxa He Bbl3bIBaeT cyw,ecTBeHHbJX H3MCHCHHH KpOB5lHOro .uae-

11CHHH H )lbIXaHHH, a 30% pacrnop Bbl3bIBaeT KpaTKOBpeMCHHOC 

He6011bWOe ITOHH)l(eHHe KpOBHHoro )laBJieHHH, Ha CMeHy KOToporo 

CJle)lyeT rrpO)l011)1(HTC11bHOC ITOBbIUICHHC ero, conpoBO)l()J,aJOmeecSI 

B036y){(,lJ,eHHeM ,LJ,brxaHHH . KoHTp011bHbie onbITbI c nepcpy311eH. 

aueTH11X011HHa HCH3MCHHO Bhl3bIBaJOT nOHH)l(eHJ.1e KPODHHOro .rr.as-

11eHHH. 

TaKHM o6pa3oM, nepcpy111pyeMbIC 'Iepe3 cocy.rr.bI H30JIHposa

ttoro yxa KPOJIHHKa M011H6)leH 11 aueT1111xo1111H (B OTllC11hHOCTH) 

Bbl3bIBaeT COBeplllCHHO rrpOTHBOI10110)1(HbJH pecp11eKTOPHbIH 3cp

cpeKT co CTOpOHbl KPOBHHOrO )laDJleHHH. B 3TOH CBH3H MbI CKJIOH

Hbl np113HaTb ycrnttoBJieHttoe C.A.M11p10HHOM 11 C.B.)los11arnHoM 
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( 1955) HOJIO)l(CHHe 0 TOM, 'ITO B cocy.uax yxa KP01111Ka HMCIOTCH 

KaK peueII'rOpHblC no11H, pa3,LJ,pa)l(eHHe KOTOpb!X Bbl3bIBaeT npec

opHblH 3cpcpeKT Ha KpOBHHOe .uaBJieHl1C, TaK H, COOTBCTCTBCHHO, 

~enpeccopHbIH, H TO, 'tTO KOHC'tHblH 3cpcpeKT - rnrrepTeHJH51 HJIH 

nmoTCH3Hfl 3aBHCHT OT CBOHCTB nepcpy311pyeMOro nperrapaTa. 

B orrbnax no 11Jy'lett1110 yqacrnH cy11bcprn.upIDibHbIX rpynn B 

JlCHCTBHH MOJrn6,netta 6bl110 ycTaHOBJieHO, l[TO M011H6.uett He 6110-

KHpyeT TKaHeBble cy11b¢>fl1APHJ1bHbie rpynrrhI xpeMopeuenrnpoB 

cocy.uoe yxa Kp011HKOB H HC OKaJb!BaCT BJI11SIHHC Ha np~BO)lHMOCTb 

11 4 yscTBl1TC1lbHOCTh yurnoro ttepua. BMecTe c TeM~ .ue11cTBHe Mo-

111-16.rr.eHa BO MHOfOM orrpeJJ.CJ15IeTCH KOHUCHTpau11e11 nep¢>y3Hpye

M0f0 pacrnopa ( A.f.4111111HrapHH, 1965) . TaK, noKaJaHo, ttTo ec-

1111 nepcpy3HH 10% pacrnopa M011H6.ueHa 3Ha'-IHTC11bHO ITOBbIUlaCT 

4YBCTBHTe11bHOCTb xeMopeuenropoB cocy.uoB yxa K au,eTH11X011HHy, 

TO nepcpy3HH 30% pacrnopa Mo11116neHa 3aMeTHO rro.uaBJIHeT '.HY 

llYBCTB11TC11bHOCTb. 3Ta )KC (30%) KOHUCHTpaUHSI M011H6)leHa npH

BO.UHT K pe<l>JICKTOpHOMY rIOBbIWCHHJO KpOBHHOro ,naBJieHHH H 

ncn6y)l()leHHIO .UbIXaHHH, TOrAa KaK 10% nepcpy3HSI pacrnopa MO

m16neua npHBOlll1T K rrom-nKeHHJO Kpomrnoro .uaBJieHH.!I, xoTH 11 

HC npoJ],OJI)KHTCJlbHOMy. 

PHc.19. Onh!T 1-ia KpoJ111Ke c nep¢y311ett cocy.uos yxa OT 29/ !-64r. 
(no A.f.lhumHraps!Hy) 

CBepxy 1rn1n:3a1rncb ilbIXaHWT, KpoBHHOro .uaru1ett11H, oi:
MeTKH nep¢y3Hl1 11CITbITYeMblX cpe,llCTD, ocraHOBKH 11 OTMe1-

KM speMett11 / 5 ceK/. 
A-X- l.10"4 -5MM 

Mo-5MJI. 
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r~1c . 20. OtlblT WI KpOJl!IKC c nep<.j:iyJ11d"1 COCYJIOB yxa OT 29/ 1-64r. 
060JHa11eH11H le )i(C, 'ITO H Ha [JHc.19. 

P11c .2 I. Onb1T Ha 1<pon11Ke c ncprj))'"l l!e~i cocy!lou yxa OT I 3/ X-64r. 
06oJHa4CJIHll TC )f( e, 4TO 11 Ha pHc. 19. 

U11CTe11 H I . I 0 ~ - s ~l}I. 

.. Op11ne; 1eHH1>1e naHHb1e no:rnomn npomtrb cBeT Ha xapaKrep 

llCHCTHH}I pa3)1H'IHbIX KOJIH4CCTB MOJH161leHa Ha <t)YHKIU1H opra

HOB: noKaJaHO 6JrnroTBOpllOC nei1cnrne Ma.:1oro KO} IH'ICCTBa MO

JH161tet1a J.1 nonpe)!(nato1uee neiknmc 60,r1b111orn ero K0.'1w1ecnia Ha 
opraHIHM. 

BJittflH11E MOJil16~EHA HA HEPBHhJE fiPOUECChl 

B paJBHTHtt 1iaw11x 11cc;ie;10Ba11ui1 no J.1JJ1ytte1111to BJil1HHH5! 

MOJrn6ll,e11a Ha '.7.rieMeHrbt 1:1ereranmHoti Hep11110H c11cTeM1>1 Jl.r.Ta-
1e;1ocH11 / 1999, 2000/ H"Jycia_: 1a COCTOHHMC HCpB!lbIX IIPOllCCCOl3. 

OobeKTOM ClY)!(HJ111 Jl5ll'YUJKH . 

PcJyJlbTalbl 1ia6}1to.ue1nrn , 11pone;1eHHbIC Ha Hepm10 - ~1h11Ue't 
l!OM npcnapaTe Jam1di j JarJKM -'IHiyl.LJKH, flOK3 3a: 111 , 'ITO 110.ll 

B)llHlllHe~I Mo; rn6ne1ia B mnax 50 - lOOMr/ Kr BOJ6yll111\10CTb H npo-
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HOJU1MOCTh HCPBJIOl'O BO.!IOKl!(l JllCl'llHC.! lbHO CHU>KaeTCH , pecppaK

rcpllblH ricpttOJl y1v1111rneTcH 1.1 8-12 pa3 11 HacrynaCT JIJI1ne,1h11oe 

COCT05HtHe napa6ttOJCI . 11 OCJIC 11 poM b!R(:ll llHI II penapa-ra (t)H3HOJIO

I"WICCK11 M pacnmpo>..t BOCCTallOBJIClfl1C B036y;nn10c r11 H npOBOJll1-

\!0CH1 B llCpBHOM BOJlOKHC Hac1ynaeT •1epcJ 15-20 MHtlyT. 

l3Bene1rne B JJl1M(1ntTWleCKHH MelllOK m1ryUJKl1 paCTBopa MO

n116ncHa B noJe lOOMl/Kr IMJI np11BOLIHT K KpaTKonpeMeHHOMy 

11<n6y)!(JleHHIO, 3aTCM ; rnry111Ka npMHH\•laCT Cl1JUl'IYK) HC!IOJIBH)f(

l!YK) liallpH>KetrnyK) noJy , a np11 llOCTYKHBClHl111 11a CTCHKH CTeK

JIHHllOro Ko,10K0Jla m1ttueToM / me 110Mcllle1rn miryLuKa llJIH Ha6-

; 1K)JleH11H/ 011a cy;.lopm1<110 BJ.upantBaeT 1-1 BllOBb ocrnercH Henon-

111uo1oi1. llepcuopa<11.rnaH m1rywKy Ha c1111Hy, 01rn onaercH B :JToM 

fH.LIO>KeHHH , cynopOIKIIO Bhln1nmacr ]J(ll!KH 11 BCKOpe non16aeT. 

llpu BCKpblTHH llHCT KO)l(H 6 .' Ie!lllbll1 , Mbllllllbl llPH6,'Tble , 

fie c1 !BCTHhlC ' BCIICJ~CTBHC MOJ!H6J1c1 IOHOl1 MHTOKCHKaLU1H . 

13BCJJ.CHHC B .'IHM(\>aTH'ICCKHi1 MelllOK ,lHI"YlllKl1 pacTBOpa M0-

-~116ueHa II Jl03C 50 Ml / Kr Ha6;110JUteTCH MCllCC Rblpa)f(CllHaH J.1H

TOKCMKalU1.H . BbIU1eo1111ca111Jble HILICHMH J.1C'le]i:ll{)T llCpe::i '!aC, )lBH

ntTC}lbHble pctjmeKChl BOCCT(.lllaB]Jl111HIOTC51, O/lJlaKO BpCMH peqrneK

ca !IC JlOXOJlHT HO 11op~thl. 

llo; 1y•1eHH l>IC J[aH fl ble llOJB()_']}( IOT J (lK_'JIO'l l1Tb, 'ITO llpH MO

_ rn6,:1c110BOH HJITOKCM Ka Ult H cy11lecrne11110 ITIMCWl IOTCH CHOOcrna 

Hcprnwro B0,10K 11a- mn6y, l11 MOCTh , n p0110Jlll MOC Tb, Jta61·L1hHOCTb, 

pc~lpa1o ep11ocrb H KpaTKOllpnteHHO llOllbllllaCTC5! pclj).'TeKTOptrnH 

ll(YJ6ym1 MOCTb HCj)IHI b!X ue1 !TpOH Cl IH H HOfO \'IO:Jra , Bbipa1KalOW35!

CH, ll 'taCTHOCTH, n TCTClllll'ICCKO~·t COKpa111e111rn Mb!Ulll , HCCBOHCT

BCHllOlt ,lHI)'lllKC mne H ,'lp . 

J;!Jy•1e1111e B:Il1HHHH MOJ1116JteHa Ha npOUCCCbl HOJ6y)!(J!eHHH 

H TOpMO)!(CHl151 B ue1npaJibHOt'l 11epBHOH Cl1CTCMC / UHC/ npoBO

JlJLlOCb no MeTOJlY H . M .Ce'ICHOBa, orKphrnurero HllJlCt-n1e ropMo

A<c1rnH n UHC / 1862/. 
ll .J HI cpallHCllHH pc3ynt.>ranrn ;1ei1CTUIHI \fOJH161lClla 6b!Jll1 

BJHTbl co,111 MOJll1611.ewrra rnnp1rn H a\ll\101H1H, ccpHOKHCJIOH \tellH 

II llOBH]JCHHOti COJ111. 

lloc:1e YJtaJ1e111rn 60J11>1m1x 110,11ywapvrt1 roJ101311orn Mo3ra y 

T<L1 llMH'·ll'L"KOi1 JHllYUIKll Oll)JCJ[('Jl }!J lll uper..rn 3<1L\lHTHOro pC(~JlCKCa 
110T1opKy , B CpCJilll'M p <l llllOC 2 -.~ c e K . 3aTC.\t Ha Jp~ne; tbHblC 6yr
()bl 11 0 \iCU!a.i IJ.1 KpMCT<lJJ.:IMK 1101rnpCHFIOli C()_' IH VI Ha6:11omu!i! JHa

'lltTC;lbllOC y; unrne 111-1e 11peMCllH pecji; 1eKca ;w 20-22 co:, a nom1oe 
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BOCCTaHOMem1e peqmeKca JlO fIOKa3aTeJJeH HOpMbl HaCTymurn '-:le

pe3 4-6 MHH}'T. flo.U li!JHJ:!HHeM KpHCTaJIJJHKa CYJib<f>aTa Me.UH TOp

MO:lKeHtte B HepBHbIX ueHTpax Ll)UIJIOCb 18-25 CeK, a BOCCTaHOBJle

HHe pev<f>JieKca - Ja 6-8 MHH B cpe;meM, T.e. B cpaetteHHH c noea

peHHOH COJibJO rrepHO.U TOpMO)t(.eHHSI " BpeMSI pecpJieKca 6ml3KH, 

lfTO yKa3bJBaeT Ha He3Ha'ii.neJibHYJO CTerreHb TOKCH'-:leCKOro .ueHCT
BHSI cyJihcparn Me.UH Ha HepBHbre npou,eccbI. 

Ilo.u BJIHSIHHeM KpHCTaJIJIHKa MOJIH6.uettaTa HaTpvrn TOpMo

)l(eHHC pe<f>JieKCOD JlJIHJIOCb JlO 2-4 MHH, '-:ITO B 5-7 pa3 60Jibllle, 

LJeM no.u R!TIHltIHeM XJIOpHCTOro HaTpmI H CYJib<f>arn Me.UH. Ilo.u 

RJTHHHHeM KpHCTaJIJJHKa aMMOHHSI MOJIH6.ueHaTa TOpMO:lKeHHe .lI,JIH

JIOCb B H~CKOJibKO .ueCJITKOB pa3 JlOJlbllfe, LJeM OT HCJibI'fYeMbIX BbI

rue COJieH, a BOCCTaHOBJiem1e peqmeKTOPHOH .ueS1TeJibHOCTM Hacry

nHJIO JIHlllb 4epe3 12-20 MMH}'T. 3TM .uaHHbie rro.urnep)l(1"aJOT Bbl

COK)'JO TOKCHLJHOCTb MOJIH6.UeHaTa aMMOHHSI no cpaBHeHHJO c MO
JIH6J.I.eHaTOM HaTpHH. 

B rro.uTeep)f(JleHHe Toro, '-:!To MOJIH6.ueH oKaJbmaeT MHSIHHe 

Ha npoueccb1 TOpMo)l(emrn B UHC HaMM Ha cpoHe ce'-:leHoBcKoro 

ueHTPa.JihHoro TopMo)l(eHH51. HJyLJeHa pa6orn cepJ.I.ua rro.u BJIMSl

HHeM BbIUle HCTibtTyeMbIX COJiett - YCTaHOBJieHa OCTaHOBKa cep.uua 

B ¢>a3y J.I.Macrnnhl. BoccrnHooneH11e pa6oThI cepnua rrpo11cxo.u11T a 

pa3HOe BpeM5I JIOCJJe y.ua.JICHHSI COOTBeTcrnyrou.mx KpHCTaJIJJOB. 

TaK, nocne YJ.I.MeHHH KpHCTaJIJIHKa cynh<f>arn Me,lJ,H, pa6orn cep.uu,a 

DOCCTaHOBHJiaCb LJepe3 1 MHH.20ceK., nocJie y.uanemrn KpHCTa.JIJIHKa 

HaTpHSI MOJIH6J.I.eHaTa " npOMbIBaHHJ:! <f>113HOJ10fHLJeCKHM paCTBO

poM - LJepe3 5 MHH. 20ceK., a MOJIH6J.I.eHaTa aMMOHHH-'-:lepe3 l0MHH 

15 ceKYHJl. 11TaK, MOJIH6J.I.eH OKa3bIBaeT CYllleCTBHHOe BJJH5IHHe Ha 

npoueccbI, npoTeKaJOllIHe B ueHTpaJibHOH HepBHOH CHCTeMe, B 

lfaCTHOCTH Ha paJBHTHe npoueccoB TOpMO)l(eHHH. 

0606ma51 peJyJibTaTbl HCCJie,LJ,OBaHHH, MO:lKHO JaKJIIOLJHTb, 

4TO MOJIH6JleH o6mmaeT Bblpa)l(eHHblM HeHpOTponHhlM .ueHCTBMeM 

H OKa3bIBaeT yrtteTarolllee DJUIHHHe Ha uettTpa.JibHYJO " nep11cpepH

lfecKy10 HepDHble CHCTeMbl. 0'-:leDH,UHO, '-:ITO MOJrn6.ueH aKTHBHpyeT 

TOpM03Hhle HeHpOHbl, TeM caMbIM cnoco6crnyeT pa3BHTHJO TOpMO

:lKeHHH B ueHTPaJlbHOH HepBHOH CHCTeMe. 
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rJIABA V 

BJIHRHHE MOJIHE)lEHA HA 3AIIJ,HTHblE 
CHCTEMbl OPf AHH3MA 

3amHTHbie CHCTeMbl opraHH3Ma o6ecrre'-:IHBaJOT ecTeCTBeH

HyID pe3HCTeHTHOCTb :lKHBOTHblX. 

EcTeCTBeHHaH pe3HCTeHTHOCTh - o.utto HJ Ba:lKHeHlllHX 

cooiicrn opraHH3Ma npoTHBOCTOSITh He6J1arorrpHJITHbIM H rraToreH

HblM cpaKTopaM cpeJ.I.bl, o6ycJIOBJietta p5IJlOM 3HJJ.OreHHblX " 3K30-

reHHblX YCJJOBHH, B TOM LJHCJie retteTH'IeCKHX, Jie:lKalllHX B OCHODe 

CTPYKTypHhlX Ii <f>yttKUMOHaJlbHblX oco6eHHOCTeH KOCTMTYIJ.HOH

aJibHbIX THJIOB H, B rrepByJO O'-:lepe.uh, THnOB BblCllleH HepBHOM 

.ueHTeJihHOCTH. 

EcTeCTBeHHaSI peJHCTeHTHOCTb o6ecrre'iHBaeTcsi: ueJioH: 

CHCTeMOH Hecrreu:HcpHLJeCKHX JalllHTHbIX cpyHKQHH opraHM3Ma, OHa 

peaJIH3HpyeTC5I Ha opraHM3MeHHOM, opraHHOM, TKaHeBOM, KJieTOLJ

HOM H MOJieKyJIHpHOM ypoawix . EcTecTBeHHaH peJHCTeHTHOCTh, 

KaK crrpaBe.llJIHBO CLJMTaeT 11.A.ooJIOTHHKOB (1982), flBJJSleTC5I HH

TerpaJibHblM noKaJaTeJieM ycTOHLJHBOCTH opraHH3Ma, onpeJJ,emrro

IUHM BCJO COBOKyTIHOCTh MexaHH3MOB corrpOTMBJieHHH " JalllHThI 

ero OT MHKp06Horo 803.UeHCTBHH, CTpecc-¢>aKTOpOB H .up . 

CocT05IHHe ecTecTBeHHoi1 pe3HcTeHTHOCTH ao MHoroM orrpe

J.I.eJIS1eTCH peaKTHBHOCTbJO opraHH3Ma, JIO'.JTOMY ee CJieJJ,yeT pac

CMaTpMBaTb B UlHpOKOM 6HOJIOrHLJeCKOM nnatte. PeaKTHBHOCTb 

o6ecrreLJHBaeT MeXaHH3M pe3HCTeHTHOCTH K JIOBpe)l(1"aJOll(HM cpaK

TopaM, a pe3HCTeHTHOCTh OTpa:lKaeT peaKTHBHOCTb, rrpOJIBJIHJO

ll(yJOCH B pa3JIHLJHhIX cpopMaX 3a1lIHTHO-JipHCnoco6HTeJibHbIX H 

KOMrreHcaTOpHbLX peaKU.HH. PeJHCTeHTHOCTb H peaKTHBHOCTh 

HMeJOT DH,lJ;QBble, BOJpaCTHbie, nopO.II;Hbie, KOHCTHTYIJ.HOHa.JlhHbie, 

noJioBhle H .n;p. oco6eHttoCTH. PeJHCTeHTHOCTh MO)l(eT 6h!Th rrac

CHBHOH, CBH33HHOH c aHaTOMO-<t>HJHOJIOrH'ieCKHMH CTpyKTypaMH 

opraHHJMa, H aKTHBHOH, BOJHHKaroll(eti Ha .ueli:crnHe rroape:lK.uaIO

ll(HX cpaKTOPOB H Bbipa:lKaJOllleHCH 3alllHTHO-npHCITOC06HTeJibHblMH 

peaKU.HHMH. 

PeaKTHBHOCTh i:r.enHTCH Ha <f>wJHOJ1orw1ecKyio, KOTopaJI 

o6ecneLJHBaeT peaKUHH 3.UOPOBOro opraHH3Ma B o6bl'·IHhlX H3Me

HSllOlllHXC5I ycJIOBHHX cymecTBOBaHHH, H rraTOJJOfWieCKYJO, KOTO

paH npOHRJTJieTC5I npH 803,UeHCTBMH Ha opraHH3M Heo6hILJHbJX 
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3KCTpeMa.JlbHbIX }{ naToreHHblX <t>aKTOpOB. 0Ha MO)l(eT 6hITb Hec

rreuH$H'-leCKOH (HarrpiiMep, rrptt cTpecce) 11 cneu11$11'-lecKoti -

HMM)'HOJIOrH'-leCKOH, IIPH KOTopo:H B OTBeT Ha aHTHfeHHOe B03-

)leHCTBHe Bbipa6aTb1BalOTCH aHTl1TeJia. 3To o6ecrre4HBaeT HeBOCJI

pHHM'-IHBOCTb K retteTH'-leCKH '-IY"f'.Ub!M <t>aKTOpaM 11 rrpe)l(lle Bcero 

K B036y,n:HTeJIHM HH$eKUl10HHblX 6oJJe3Heit 

Pa3JI11'-la10T TaIOKe a.rmeprn4ecKy10 peaKTHBHOCTh. AJrnepmH 

- Ka'-leCTBeHHO H3MeHeHHaH peaKUHH oprattl13Ma Ha )leHCTBHe Be

w.ecTB aHTl1reHHOH npHpOJlbl. 

Pe310M11pyn KpaTKHH o63op MO)l(HO JaKJII0'-111Tb, t.1To HeCMOT

pn Ha MHoroo6pa3He ¢opM 3aW.HTHblX peaKU11H opraHH3Ma, OHl1 

B3aHMOCBH3aHbI. TaK, ycTaHOBJ1etto, '-ITO napaJ1JieJihHO c <PopMHpo

BaHHeM HMMYHHTeTa (11MMYHOJIOrH'-leCKaH peaKTHBHOCTb), npo.11c

XOJll1T aKTHBaU11H ¢aKTOPOB ecrecTBeHHOH pe3HCTeHTHOCTH -

<t>epMeHTbl, Jil130COMHble Cl1CTeMbI, CHCTeMa nporrep)lHHa, fJil1KOJI

poTel1)lbl, n11nonpoTeHD.Hb1e KOMIIJJeKChI, CTPYKTYPHbie 6eJIKH 

MeM6paHbl KJieTOK H JI.p. 

Cpe.n:a 061uaHHH OTKJia)lbIBaeT csoH: ome'-laTOK, oKa3bIBaH 

JIOJJO)l(HTeJibHOe H OTpHuaTeJlbHOe BJ111HH11e Ha Bee )l(J1BOe B 3aBl1-

CHMOCTH OT oco6ettHOCTeH, KOT0pb!Ml1 xapaKTep113yeTCH KOHKpeT

HaH cpe)l.a. IlocJJe)l.HHH CJIOC06Ha H3MeHl1Tb TaK)Ke COCTOHH11e H 

cTerreHh eCTecTBeHHoii pe311cTeHTHOCTl1. Mttoro'-111cJieHttb1e 11ccJie

.IJ.OBamrn JIOKa3amt BJJHSIHHe pa3JJl14Hb!X cpaKTOPOB BHewtteii 

cpe,n:hl Ha JIOKa3aTeJIH pe311CTeHTHOCTl1 11 peaKT11BHOCTl1 opraHH3-

Ma, pe3yJlbTaTbl KOTOpbIX JiefJJH B OCHOBY rrpocp11JiaKTHKH 11 KOp

peKUHH HapyrneHHH 3Tl1X Ba)l(HeHWl1X CBOHCTB opraHH3Ma. B CBe

Te cKaJaHHOro, 6oJihWoe 3Ha'-lett11e np1106perneT 113yqeH11e BJIHH

HHH Ha pe3HCTeHTHOCTb TaK11X ¢aKTOpOB cpe)l.hl, KOTOpbie 

JIOCTOHHHO OKa3hIBalOT BJIHHH11e rrp11 nona,r1.aHHl1 B oprattl13M '-le

pe3 B03JlYX, nmuy H JI.p., l1Ha'-le fOBOpH, c KOTOpbIM11 opraHH3M 

HaXOJI.HTClI B .llJIHTeJJbHOM H HCnpepbIBHOM KOHTaKTe. K '-IHCJiy HX 

OTHOCHTCH XHMl14eCKHe 3JleMeHTbl, Haxoiuuu11eCH B OKpy)l(aIOw.di 

cpene, B TOM '-IHCJie, B JIO'-IBe, BO.LJ,e, B03,n:yxe, B paCTHTeJJbHOM JIOK

poBe H B )l(HBOTHOM opraHl13Me. 

BJIHHHHe reoxHMH'-leCKOti cpe.LJ,bI n oco6eHHOCT11 npoHBJIHeT

cH np11 He.LJ,OCTaTO'-IHOM HJIH 1136bITO'-IHOM JIOCTYJIJJett1111 XHMl1'-leC

KH:X 3JleMeHTOB B opraHH3M, '-ITO npHBOJll1T K 3H)leMl1'-leCK11M 3a6o

JieBaHl1HM. 

B JlHTepaType BCTpe•1a10TCH 0TpbIBO'-IHb1e cae,n:eH11n, Kaca10-
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UlHeCH BJ1HHH11H MHKp03JieMeHTHOro COCTaBa cpe.Ll,bl Ha ecTeCTBeH

HyIO pe3l1CTeHTHOCTb )l(HBOTHbIX, B '-laCTHOCTH, 0 BJ1HHHl1H MOJil16-

}leHa Ha 3TO Bmtmoe CBOtiCTBO opraHH3Ma. 
l13y'tfeHHe COCT051Hl1H ecTeCTBeHHOH pe3HCTeHTHOCTH l1 

peaKTHBHOCTH npose)leHhI M.C.rp11ropHH H JIS.TaTesocnH (1975-
1990) B 3KCJiepttMeHTe ITO.LI, BJI11HHl1eM MaJlblX 11 6oJiblll11X KOJIH-

4ecTB MOJil16)leHa l1 B HarypHblX YCJIOBl1HX Ha )1(11BOTHblX, conep

)l(aw.11xCH B X03HHCTBax MOJIH6.LJ,eHOBOH (AttKaBaH) H Me.LJ,HO-MO

JI116D.eHOBOH (Kan)l(apaH) 611oreox11MH'-1eCKl1X npOBHUHH. 

B ttaTypttbIX Ha6JIIO.LJ,emrnx Ha oBuax 11 B 3KCnep11MeHTe Ha 

KPOJIHKaX, MOpCKl1X CBHHKaX H KpbICaX H3yqeHbl CJJe.LJ,yIOU.ll1e HaH-

6onee HH¢opMaTHBHbie JIOKa3aTeJIH 3aIUHTHOH CHCTeMbJ: aKTHB

HOCTb Jll130Ul1Ma, Cl1CTeMa rrporrepD,HHa, COJI.ep)l(aHHe B CblBOPOTKe 

KPOBH o6mero 6eJIKa l1 6eJIKOBblX ¢paKUl1H, renapHHa, rJIHKOnpo

TeH.LJ,OB, aKT11BHOCTb uepyJIOJIJia3MHHa, CyKUHHaT)lern.uporeHa3bI, 

acrrapTaT - 11 ru:Iatt11HaM11HorpaHc$epa3hI. 

JIJl30UHM JI CJICTEMA IlPOilEP,lJ;HHA 

OD.HMM H3 cyUleCTBeHHbIX aHTtt6aKTepHaIIbHbIX ecTeCTBeH

HbIX 6apbepoB opraHl13Ma '-leJIOBeKa H )1(11BOTHbIX, rnaBH~lM o6pa: 

30M B MecTaX tterrocpeJI.CTBeHHOfO KOHTaKTa c BHewHeH cpe,llOH 

(rnaJa, HOCOrJJOTKa H D,p.), HBJIHeTC51 Jil130Ul1M. 

Jll130UHM (MypOM11D,a3a) - ¢epMeHT KJJacca fl1JlPOJia3, pa3-

pymaeT o60JIO'-IKH 6aKTep11a.TlbHbIX KJJeTOK, JIO.LJ,aBJIHeT HJIH 3a)lep

)1(11BaeT pOCT MHOfHX B036YD.HTeJieH - rrpoTeSI, crncfJHJlOKOKKa, 

CTpenTOKOKKa, JIHeDMOKOKKa, TH¢03HOH, D,113eHTepl1HHOH 6aKTe

PHH H JI.p. IloKa3aHo, '-ITO cop6ttp0Batt11e CblBOpoTol£HOro Jll130UH

Ma H3 KpOB11 Ha 49% CHH)l(aJIO o6Ulyl0 6aKTep11Ul1JlHYIO aKTHB

HOCTb KpOBH (T.B. ronocotta, 1972). 
11.11.0JieHHHK (1982), .L{.<l>.nneuHTblH (1972) He HCKJllO

lJalQT yqaCTl1SI JlJ130UHMa B peaKUHHX rrp1106peTeHHOrO HMM)'HHTe

Ta, a TalOKe B CTHMyJrnpoBaHHH MexaHl13Ma o6me"H ecTeCTBeHHOH 

pe311.cTeHTHOCTH. E.<1>.Eeccapa6oB 11 np. (1979) ycTattOBHJIH npH

MYIO KOppeJIHUHIO Me:lKJJY KOHUeHTpauweii JlH30UHMa B CbIBOpOTKe 

KpOBH, lJHCJIOM 3pl1TPOUHTOB, conep)l(aHHeM reMorno611Ha l1 BeJlH-

411HOH reMaT0Kp1na. ,UonycKaeTCH, 4TO HCT04HHKOM Jil130UHMa 

51.BJIHIOTCH JieHKOUHTbl H MaKpocparn CHCTeMbl MOHOHyKJleapHbIX 
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KJJeToK. 3To noJio)((emfe no.D;rnep)K)J;aeTcH npHMOi1 CBHJhJO Me)K)J;y 

'IHCJIOM 11ei1KOUHTOB H THTpOM JIH30UHMa B CbIBOpoTKe KpOBH 

(H.B.BacHJiheB H .np., 1975). Cnoco6ttocTb JietiKOUHTOB npo.nyuw

posaTb JIH30UHM ycTaHOBHJIH TaK)Ke B .H.KaJHa'IeeB, ,ll.H.MaHHC

KHi1 (1978) . EcTh yKa3att11e 11 Ha TO, tfTO non BJIHHHHeM JIHJormMa 

TIOBbilllaeTCH ypoBeHb raMMarno6yJIHHOBOH cppaiaurn 6eJIKOB KpOBH. 

,ll,pyroi1 ryMopa.JJbHbii1 noKaJaTeJib ecTecrneHHOH 3allU1ThI 

opraHH3Ma - nporrep.nHHOBaH CHCTeMa. 

nponep.UHH - rno6ym1pHblH 6eJIOK KpOBH 'IeJIOBeKa H )l(H

BOTHblX, npe,IJ,CTaBJIHJOW,HH co6oti rpynny ecTeCTBeHHblX aHTHTeJI, 

pearHpYJOIUHX c KOMTIJleMeHTOM, pa3pyruaeT 6aKTepmlJlbHble TeJia, 

o6e3spe)((HDaH 3THM TIYTeM HX narnrettttoe .rr.ei1crn11e (<l>.JI .Eyx, 

1957) . 
06a 3TH TIOKa3aTeJIH ecTeCTBeHHOH 3aIUHTbl -JIHJOUHM H 

nporrep,nHH, Tectto B3aHMOCB.sl3aHbI. EaKTepwuw.rr.ttoe .nei1cTBHe 

nponepmrna ttanpaBJietto, rnaBHbIM o6pa3oM, B oTHOllleHHH 

rpaMOTpHu;aTeJibHhlX 6aKTepHH, a JIHJOUHMa - Ha rpaMIIOJIO)f(H

TeJibHbIX. C11tteprntfeCKHH 3cpcpeKT 6aKTepm1w.nttoro .nei1CTBHH 

3THX .llBYX cpaKTOpOB no.nKpenm1eTCH TalOKe TeM, 'ITO nponep.rr.HH, 

KaK 11 .1rn3ou;11M, aKTHBHpyeT npouecc cparou11rn3a (11. KJ1.sattoB, 

1969). 
T••P 
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PHc.22. THTP nPOnEP,ll,HHA H Jil130L(l1MA B KPOBl1 OBEU 
X0351ftCTB AHKABAHA 11 A60B51HA. 
(no M.C.fpHropatt H Jl.f.TareBocsitt) 

B ttawwx HCCJie.noBaHHHX ycrnttoBJieHa ivrnaMHKa JIHJOUHMa 

H nporrep1uma KaK y Jia6oparnpHbIX )f(HBOTHbIX B 3KCnep11MeHTC, 

TaK H n HaTypHblX YCJIOBHHX y oneu MOJIH6.neHOBOH H MC.UHO-MO

JIH6.neHOBOH ErXn 11 3Ta.JJOHHoi1 JOHhI, s pa3JIWrnb1e BpeMeHa ro

.rr.a. noKaJaHO, 'ITO y oneu MOJIH6,IJ,CHOBOH Erxn JIH30UHMH3H aK

THBHOCTb B OCCHHHH nep110.n paBmrnacb I :8, a y OBCU 3TaJIOHHOH 

JOHbI (KOHTPOJih) B TO )Ke npeMH ro.rr.a 1 :20. AmUIOrH'IHaH JaKOHO

MepHOCTh ycraHOBJieHa 11 y OllCU H OTHOIUemm CHCTCMbl rrporrep

llHHa, YPOBCHb KOTOporo B TO )KC epeMSI ro.na COCTaBJISIJI 1:60, a y 

OBeu; 3TaJIOHHOH 30Hbl 1 :78 . Yb npttBC.llCHHOfO BH.llHO, tfTO 

aKTHBHOCTh JIHJOUHMa H YPOBCHh nponep.nHHa y OBCU 

MOJIH6,UeHOBOH npOBHHUHH HH)KC TaKOBbIX y OBCU 3TaJIOHHOH 30-

Hbl Ha 16,5-33% COOTBCTCTBCHHO no ceJOHaM . 

Y OBeU MC.UHO-MOJIH6,IJ,eHOBOH ofXil, KaK BHll.HO HJ npHBC

.lieHHOH ra6JIHUbl, JIM30U:HMHaH aKTMBHOCTb, a paBHO H CO.llep)f(a

HHe nporrep.llHHa JHa'IHTeJibHO HH)l(C, tfeM y oeeu MOJIH6,IJ,CHOBO!i 
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npoBHHUHH n 1,5-2 p<na no cpan11e1111io c TaKOBblMH ::naJioHHOH 

30Hbl , 110 ceJoHaM. BMecTe c reM a1nopaMH ycrnHou.rteHo TaK)f(e 

l{:O HaHnbICWaH aKTHBHOCTb I ll130UHMa H COJlCp)f(aH11e nponep,UH~ 
Ha onp:,.uc:rneTCH B JlCTHe-oceHHHH ncp110Jl ro; xa BO BCCX HJyYae

MblX paHoHax (PHc . 22, Ta6JI. 6). 

., Ta611ul(a 6. 
Ce30H1raH LIHHaM11 Ka J1111om1Ma H nponepnima 11 

CblBOpOrKe KpOBH ooeu (M .±.m) (no Jl f.TaTeBOCHH H M.C rp11ropm1) 

KaJaTe.TJH Pal1011 11cc;1e- ·i ---~--~--+·-
-- -· ,[!OBaHHH ·---· 

3 Hr.~ - _:~·~a ~eTO OCCHh 

Mon H61leHOll;~f; ·-r-
1 1;rx~_1_:=~-- ' .~~~-'.2_ ~?: i .2 : ~~~-~.o 1 s±2.2 

AKTHOHOCTb Memio-Mo,wG- I 
JIH 30Ul1Ma llCHOllml 

I 71 1.4 

.-1T<lll0Mtl<l51 JO~ta 

~r~ll__ n=60 .. ___JJS'_~~~4 ~~~-~ s 110 1.2.s 

r----·----1--- n-=100 1:10±2, I 1:13.40:1.5 1:181 2.4 1:20:.t-2.0 

Mon 116neHon;u1 

orxn !1=80 I :50.±.3.5 I :50±4,2 I :60;,4,5 I :60i 4,8 

ConepJKa H r1 e 
Men1Io-Mon116-

nponepmrna neHOU<Hl orxn I :27+2,7 1:28±:U I :30: :3 ,0 I 28 ,8t 20 

n=60 
3TaJIOHHMI 30Ha 

n=IOO I :7 l:t:S ,7 I :60±4 ,5 1:90.16, 2 I :78±4,5 
--·---~·j ·--~ ~~---- ---

no11y~1eHHbie JlaHHLie Ha 013llaX 0 HarypHblX yc.10BH51X nOLlT

Bep)f(lleHbl H 13 3KcnepHMCl!Te Ha Kp0}H1KaX , MOpCKHX CBHHKax H 

Kpb!Cax, KOTOpblM 3anamrn11 BOLlHblC PllCTBOpbl MOJ1H611eHa B COOT

~OWCHl151X Mosrn6netrn K \1CllH Ka K Mo:Cu=5: I H Mo:Cu= \ :2 , 5 , a 

1a~)f(e ceHO, llP~_BcJeHHOC 113 MOJIH6LleHOBOH , MCJIHO-MOJIH6Jlello

BOH H J TaJIOHHOH JOH ( P11c . 21 ) . 

.. B MOLlCJlbHb!X onb1Tax y JTl1X .>KHBOTHblX onpc; 1cmieTcH HHJ

KHH ypOBCHb aKTHBHOCTl1 ,11130UHMa H concp)f(aHHH nponepllHHa 

no cpa13HeHHJO c TaKOBbIMH y KOHTPOJlbHOH rpym1i,1 )f(Hl30THhlX. 

01enyeT OTMen1Tb 11 TO , l!TO IlHl-faMHKa 06011x TIOKaJaTeJleH " y 

JKCnepHMCJ!TaJlbHblX )f(HBOTllhlX OllHOHfflH3 TaKOBOi1 y )f(HBOTHbIX 

B t-1aTypHblX Ha6JllOLlCtHHJX. 

no11yYeHHb!C LlaHHble nOJBOJUllOT yn~ep)f(LlaTh, lffO J11130l(HM 
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H 11poncp.u111-1 518.il~UOTCH CHJ-leprHCTaMH B npoueccax CCTeCTBCHHOH 

JaWHTbI opraHHJMa, :JTo ttawe yrnep)f(LlCHHC cornacyeT01 c no110-

)f(CHHHMH llpyrnx 11cc11enol3aTe11et1 no JTOMY 13onpocy - T. B . ro110-

couoi1 (1972), B .M.Wy611K ( 1976), C.M . nmnueHKo 11 coaBT. 

(1983) . 
Cpaa1111Te11bHO HHJKHtt ypoBeHb :JTHX nuyx Ba)f(HettlllHX no-

Ka1aTe11etf eCTCCTBCHHOH pC3HCTCllTHOCTH y OBCU, conep)f(3UlHXC51 

B MOJIH6,UeHOBOH 11 Me)].HO - MOJIH6)].CHOBOH 1Jrxn, 11 y )f(HUOTHblX B 

'.JKCncpHMeHTe , no11y~iaBUIHX MOJIH6JlCH , H03BOJIHIOT JaKJIJOl!HTb 0 

J-H1JKOH CTenc1rn CCTCCT13CHl-!OH pe3HCTCHTHOCTl1 )l(HUOTHblX 13 yc

JIOBHHX 1n6LITOl!HOl'O nocTyrn1c11H5I J\10I!H6Llelia B opraHH3M. 

IiEJIKJt Jt EEJIKOBblE <l>PAKUl111 

IJeJIKH, KaK HCOTbCMJIHMaH 'laCTb ncero )1(11UOro, HrpaIOT 

BC.DKlleHUIYIO poJlb B )!(H.JHenestTeJ!bHOCTH opraHH3Ma.1'13BeCTHa or

poJ\.lllaH po,1b 6c11Ka u cpopMHPOBaHHl1 amrnTHBHblX 11 JalllHTHb!X 

MexaHl13MOB, B Tel!CHl111 Mern60.r1w1ecKHX r1pOtleCCOU. 

oe.r1K11 KPOBH 06mu1a10T pa311w1HbIMH cPYHKUJHIMH, rnaBttaH 

H3 KOTOpblX COCTOHT 13 coxpaHeHHH KOJ!JlOHLlO-OCMOTHl!eCKOro 

n aBJICHHH , 13 no,Ullep)f(aHHH pH , o6beMa Kp0H11 H nocTOHHHOro KO

JJHl!eCTBa BO) {bl B TKaHHX , 3JleKTpOJIHTOB 11 MeTa6011Hl!eCKOrO ro
MCOCTa3a. He MeHeC Ba)f(Ha HX p011b B COCTaBC CTPYKTypbl H cpyHK-

1..1,1111 cpepMCliTOil, yliaCTHYIOLI1HX B pa"JJIH'IHblX npoucccax Mera6o

,1H3Ma H no,Ullep)!(HBaJOl!lHX roMeOCTa 3 (A.JleHHHLl)f(Cp, 1985). 

Heo.u11opo!lHOCTb 6c11KOB c1>1nopoTKH KpoBH 06yc11au.rmBaeT 

11 pa3H006pa3HC HX cpyHKUHH, B TOM lfHCJIC H JalllHTHO-np11cnoco-

6HTeJJbHYIO QJYHKUHIO. 
06Mell 6eJIK013 JaB11CIH OT MHOrHX BHelUHHX 11 131-!yrpeHHHX 

cpaKTOpOB H no JlaHHblM Ml!oro•rncJleHHblX HCCJIC.HOBaTeJICH no.u

nepraeTCH KOJIWICCTBeHHLIM H Ka 1 1ecTHeHJ-1blM HJMCllCHHHM. 

TaK, 110 JlaHHLIM <P.MTaHTBaprep ( 1955) , P .B . fop6em1Ka 

(1956),Koening et. al. (1949}, Popa et. al. (1958) , P . P.lttrnaTbeBa 

( 1982) H .upyrnx 6eJIKH CblBOpOTKH KpOBH no.nncpraJOTCH 3HaLJH

TCJlbHblM U03p3CTHblM H3MCHeHHHM , a HMCHHO, B nepBblC ,UHH 

IKH3HH Kpynuoro ponnoro CKOTa, OBCl.l , CBHHeH H np. BHJlOU )f(H

BOTllhlX npH KopM11Clil1H MO.l lOJHBOM B KpOBH !10BblWCHbl y - rno-

6yJIHHOBblC cppaKU11H, K KOHUY nepnoro MCCHUa HX KOJ!Hl!CCTBO 
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nOHIDKaeTC51, 0,LJ,HaKO B03pacTaeT co.uep)l(aHHe a.Jlb6YMHHOB. y 
BJPOCJihlX )l(J1BOTHblX a.Jlb6YMHHO-rno6ym1HoBhlH K03cf>qmu11eHT 
paBeH 0,9-1,0, T.e. BbipanmrnaeTCH COOTHOUieHHe 3THX cf>paKUHH, 
npH 3TOM 6oJihlliHM KOJJe6aHHHM no.uaepraJOTCH rno6yJIHHhl, qeM 
a.Jlh6yMl1Hhl. f JJo6yJIHHOBhie cf>paKU1111 B KPOBH yaeJI11q11naJOTCSI c 
noab1rnett11eM JaIJJ;HTHbIX CBOHCTB opraHl1JMa rrp11 .ue.HcTBH11 Ha 
Hero cneu11ct>w1ecK11x 11 Hecneu11ct>w1ecK11x areHTOB. HccJie.uosa
HH51MH A.E.fypBHq H .up. (1965), P.C.HeJJIHH (1971) noKaJatto, 
•no aHTHTeJJa, 51BJI51HCb raMMa-rno6yJJHHaMH, oqeHh CXOJI.Hbl c .upy
rHMH raMMa-rno6yJJHHaMH CblBOPOTKH KpODH no CBOHM cf>HJHKO
XHMH'leCKHM CBOHCTBaM " cnoco6Hbf cneumpw1eCKH coe,UHHSIThCH 
c aHTHrettaMH - HX HaJhIBaJOT l1MMyttorno6yJIHHaM11. )];JJH JaIJJ;HT
HhlX peaKUHH JHaYHTellhHYJO POJib HrpaJOT aJib6yMHHbl H 6eTa2-
rno6yJIHHbl, yYacrny10w11e n cf>opM.HpoaaHHH 11 no.u.uep)t<:aHHH Ja
WHTHhIX CBOHCTB oprattl13Ma (Il .H.IOpettheB" coanT., 1970). 

B JJttTepaTYpe HMeJOTC51 emrnwrnh1e .uattHbre no .llHHaMHKe 
6eJJKOB KPOBH npH .uel1crnH11 paJJIH'-IHhix MHKp03JieMeHTOB. B 
YacTHOCTH, B.C.Cynopoa (1963) HJYYaJI BJJ11RH11e MOJIH6.LI.etta tta 
6eJIKOByJO cf>opMyJiy Kpo1m )1(11BOTHblX 11 ycTaHOBHJI CHmKeHHe 
aJih6yM11Ho-rno6yJJ1-rnonoro K03cf>qmuettTa CblBOpOTKH KPOBH, Bbl
pa)l(a10weec51 B yneJJ11YettH11 a.Jihcf>a-H-raMMarno6ymrnoBbrx cf>paK
UHH ITpH CHH)l(eHHH noKaJaTeJieti aJib6yMl1HOB 11 6eTa-rno6yJIHHOB. 
A.HaJiornqHylO JaKOHOMepHOCTb B .llHHaMHKe o6wero 6eJIKa H 6eJI
KODhlX cf>paKUHM tta6JI10.nan11 M.C.fp11ropsitt 11 A.C.Bpynrn (1962) 
y oneu no.n BJIH51HHeM H36blT04HOro ITOCTY11JieHm1 MOJTH6.LI.eHa B 
oprattHJM. 

BoJiee .neTaJihHOe 11Jy4eHHe ypoDHH o6wero 6eJIKa H 6eJIKO
BbIX cf>paKUHH rrponomrna Jl.f.TaTeBOCHH (1972, 1978, 1991) B ce-
30HHOH Jl.HHaMttKe y oaeu 11 TeJTHT MOJIH6,UeHOBOH H MeJI.H0-MO
JIH6)].eHOBOH Erxn, 3Ta.Jl0HHOH 30Hbl H Ha MO,Ll,CJTSIX y Jia6oparnp
HhIX )1(11BOTHhlX non BlIHSIHHeM paJJTH4HbIX KOJJHqecrn MOJIH6,LJ,eHa 
(Ta6JT. 7) . 

J13 npe.nCTaBJlCHHoro MaTepHaJia BJ1IlHO, 4TO .ll.HHaMHKa 
COJ].p)l(aHHH o6wero 6e11Ka 11 6eJJKOBblX <J>paKUHH y oseu HCCJie.uye
MblX paHOHOB HMeeT 0.llHOTHnHyJO ceJOHHYIO JaKOHOMepHOCTh c 
xapaKTeptthIMH ITHKaM11 B JTeTHe-ocetttt11e MeC51UbI. YcTaHoB.lleHo, 

'ITO co.nep)l(aHHe o6wero 6eJTKa B CblBOpOTKe KPOBH oneu MOJTH6-
Ll,eHOBOH BfXIT .uocrnnepHo HH)l(e noKaJaTeJTei1: oaeu 3TaJIOHttotf 
30Hhl: D TeYeHHe ro.ua KOJie6aHHJI COCTaBJTSllOT 5,3-7,2 r%, npH 
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7,55-9,12 r% y oaeu 3TaJIOHHOH 30Hbl. 
3HMo:H y oaeu MOJIH6.uettoaoli Erxn col!ep)l(attHe 061.l{ero 

6eJTKa paBHO 5,3r%, qrn Ha 29, 7% HH)l(e, 'JeM y oneu 3TaJIOHHOH 
JOHbI. CooTBeTcrnetttto HH)l(e y nepab1x 11 ace 6eJTKOBbie cf>paKUHH: 
a.Jih6yMHHOBhIC Ha 31,6%, anbcf>a-rno6yJIHHOBble Ha 35,9%, 6erra
raMMa-rno6yJTHHOBbie Ha 24,1%, HH)l(e C.llHHHUhl TaJOKe aJ1h6yMH
HOBO-rno6y1rnHOBhIH K03$$11ueHT no OTHOUieHHJO K K03cf>$HlleH
TY OACU 3TaJIOHHOH 30Hhl. 

Ce30HHaR llHHaMttKa collep)ll'.aHHR o6mero 6eJlKa, 
6eJlKOBbIX ¢>paKUHH ChlBOpOTKH Kpmrn H renapHHa 
KpoBH oseu (M±M) (flo JI . f.TaTeBocsrn) 

PaHOHhI He- floKaJaTeJIH CeJOHbI roJJ.a 
cJteJlOBaHJUI KpOBH 3M Ma sec Ha JJCTO 

06UUiH 
5,3±0, 16 6,43±0,23 7,27±0,03 

6eJ10K,r% 
Anb6YM"Hhl,r% 2,6+0,13 3,0+0,05 3,14+0,27 

MoJltt6lle-
fJ106yJIHHh!,r% 

HOOaH 
aJJh<f>a 0,93+0,12 1,03±0,26 1, 19±0,22 

ofXfl n=l20 
Eerra-raMMa 1,73±0, I 2,03+0,23 2,53±0,3 

A/f 0,97 0,9 0,84 
fenaoJ.rn,ceK 13,3±0,63 10,7±0,62 22,5±2, I 

OfilllHH 
7,45±0,11 7,17±0,08 8,65±0, l 

6e1101<,r% 
AJlb6yMHHbI,f% 3,06±0,12 3,41+0, 16 3,98±0,I 

Me,u:Ho-Mo-
fJ106ynHHhI,r% 1,51 ±0,03 1,17±0, 1 1,4±0,08 

JIH6lleHOBaR 
aJJhif>a 

orxn n=80 
Eerra-raMMa 1,86±0,I 2,52±0,2 2,93±0,02 

A/f 0,907 0,92 1,0 

fenapHH,ceK 5,8+0,48 7,2+0,32 6,7+0,J 

Ta611u14a 7 

oceHb 

6,61±0,25 

3,0±0,2 

0,93±0, 14 

2,72±0,45 
0,82 

14,0±0,46 

8,27±0,11 

3,92±0,05 
1,97±0,07 

2,48±0,09 

0,86 

5,6±0,32 

Bee HOH y OBeLI, MOJIJ16.LI.eHOBOH Ii rxn co.uep)l(aHHe 6eJIKO
BbJX cppaKUHH HCCKOJibKO llOBbIWaeTCH, oco6eHHO KOJTH4eCTBO 
6erra-raMMa-rno6yJIHHOB, 'ITO paccMaTpHBaeTC51 HaMH KaK JaIJJ;HT
HO- npwcnoco6HTeJihHaH peaKUH51 opratt11JMa B orneT Ha HJMeHe
HHe npHpO.UHO-KJTHMaT11'.JecK11x <PaKTopon, A/f paaeH 0,9. HaH-
6oJibUiee co.uep)l(aHHe 061.l{ero 6em<a y 3THX oseu OTMe4aeTCH ne
TOM " JI.OXOllHT .no 7 ,27 r% . YseJiw1e1me CBHJaHO c OODbillleHHeM 
6erra-raMMa-rno6yJIHHOB .uo 2,53 r%, 0 qeM CBH,LJ,eTeJibCTByeT H 
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Benwurna A/f, pasHan 0,84. OimaKo, KaK BH.llHO H3 rn6n. 7, ypo

seHb o6rn,ero 6eJIKa Ha 20,3% Hl-DKe, 'leM y OBeU 3TaJIOHHOH JOHbI, 

aJib6yMHHOBble cppaKUHH Ha 30,48%, Mbcpa-rno6yJIHHOBbie Ha 

40,8%, a 6erra-raMMa-rno6ymrnoBbie cppaKUHH Ha 46%. TaKan )f(e 
paJHHUa ycTaHoBJieHa B OCeHHHe MeCHUbl. 

J.fa noJiy':leHHOro cpaKTH'leCKoro MaTepHaJia no ce30HHOH .llH

HaMHKe o6mero 6eJIKa H 6eJIKOBblX cppaKUHH CblBOPOTKH KPOBH 

BH.llHO, 'ITO y OBeu MOJIH6.lleHOBOH npOBHHUHH Bee 3TH TIOKaJaTe

JIH JHa'IHTeJibHO Hl-DKe, lJeM y oseu '.JTaJIOHHOH 30Hbl, 'ITO, 6eJyc

JIOBHO, CBH,lleTeJibCTByeT 0 TIOHH)f(eHHH 06MeHHbIX npou:eccoB H 

HHJKOM CTeneHH peJHCTeHTHOCTH, o6ycJioBJieHHOH H36bITO'IHblM 
nOCTYflJieHHeM B opraHHJM MOJIH6.lleHa. 

AHan113 .uaHHhtx no Men;tto-MonH6.llettoBoi.f EfXn noKaJan 

'-ITO H36bITOlJHOe TIOC'fYTlJleHHe B oprattHJM OBeu MOJIH6.lleHa H Me~ 
.llH, c npo6m1.n:aHHeM MeJ]H, He BblJbIBaeT OC06bIX C.llBHrOB B 6eJI

KOBOM cocTase KPOBH. B Te-YeHHe ro!la CO!lep)f(attHe o6w,ero 6enKa 

KOJie6JieTcH y HHX B npe!leJiax 7' 17-8,65 r %, 'ITO 6JIHJKO K TaKO

BOMY y oseu. 3TaJIOHHOH JOH ht (7,55-9,12 r% ). no'ITH attanorn'IHbl 

H !laHHble 6eJIKOBOH cpopMy,TJbl, c TOH JIHllJb paJHHUeH, 'ITO B Be

ceHHe-JieTHee speMn y oseu Erxn 6erra-raMMa-rno6yn11ttoBble 

cppaKU1111 Ha 3,7-11,6% BbIWe, 'leM y OBeU, 3TaJIOHHOH 30Hbl. 01.Je

BH.D;HO 3TO 11MeeT Jalll,HTHO-TipHcnoco611TeJibHOe JHa'leHHe B OTBeT 

Ha HJ6bITO'IHOe CO,llep:)lcaHHe B cpen;e MOJIH6.lleHa 11 Me.UH' a TaK)f(e 

llPYIBX cpaKTOPOB cpe,llbl o6HTaHHH. y OBeU MellH0-MOJIH6.UeHOBOH 

EfXTI no .llaHHhIM 6eJIKOBoro cocTana KpoBH a,llanrnu,1151 npoxO.llHT 
yn;oBJ1eTBop11TeJibHO. 

TionyqeHHble HaMH peJyJJbTaTbl a,llaTITHBHOH nepecTpOMKH 

6eJIKOBOro COCTaBa KpOBH oseu. paJJIH'IHbIX 3KOJIOfH'leCKHX JOH 

cornacyioTCH c HaWHMH n;aHHblMH no HJyqeHHJO n;pyrHX noKaJaTe

JieM eCTecrneHHOM peJHcTeHTHOCTH. TaKOM MaTepHaJT 6b1JJ HaMH 

noJiy'leH He TOJlbKO Ha OBuax, HO H B MOlleJibHbIX OTibITax Ha Jia-

6opaTopHhlX )f(HBOTHhlx. TaK, y KPOJIHKOB, noJJyqa0w11x cetto HJ 

MOJJH6JJ;eHOBOM Erxn y)f(e Ha 10-bIH ,n:eHb KOpMJJeHHH OTMe1.JaJIOCb 

CHH)K.ett11e o6rn,ero 6enKa, a K 20-30- oMy Ll,HJO ypoBeHh o6nr:ero 

6e11Ka HecKOJibKO noBbIWaeTCH. XapaKTeptty10 JaKoHoMepHOCTb 

Mb[ tta6JI10.llaJIH H npH 110.llKOpMKe KpOJIHKOB H MOPCKHX CBHHOK 

pacrnopaMH MOJIH6.lleHa H Me.UH B COOTHOWeHHH 5: 1 H l :25. 

TaKHM o6paJoM, MO)l(HO JaKJIJO'IHTb, 'ITO HJ6bITO'lttoe 

TIOCTYnJJeHHe B opraHH3M MOJIH6!leHa HeHJMeHHO Be,lleT K CHH)f(e-
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mno 6HOCHHTeJa 6eJIKa B opraHH3Me, CJie!lCTBHeM KOToporo HB

JJHeTCH HHJKHH ypOBeHb MeTa60JIH'leCKHX npoueccoB H HHJKaH 

CTenettb pe3HCTeHTHOCTH )K.HBOTHbIX. 

fEIIAPMH 

f enapHH - 6HOnOJIHMep MYKOTIOJlHCaxapH,ll, 6hl1I BhI,lleJieH B 

1916 fOLl.Y 113 ne1.JeHH co6aKH. J1CTO'IHHKOM renapHHa HBJlHlOTC.sl 

TY'IHhie KeTKH coe.UHHHTeJihHH TKaHH - renapHHOUHThI, MacTou,11-

TbJ H 11a6pOU,HTbl, a TaK)K.e 6aJOcpH1Ibl nepHcpepH':leCKOH KpOBH. 

Mopcpo11orn'lecK"\1 npoHBJiemt:eM ceKpeu11H renap1rna BO BHelll

HlOIO cpe.lly HBJIHeTcH cpeHoMeH .llerpaHyJIHUHH. Mccne.llOBaHHH y 

3.llOPOBhIX JIIOLl,eH noKa3aJTH OLl,HOTHTIHOCTb HJMeHeHHH B TY1.JHbIX 

KJieTKax TKaHeH H 6aJocpHJihHhlX JieHKOUHTaX no.u BJlHHHHeM paJ

JIH1JHblX B03.lleHCTBHH, 'ITO CBHLl,eTeJibCTByeT 06 HX cpyHKUHOHaJib

HOH 06lll,HOCTH. 

f enapHH HBJIS:leTCH COCTaBHOH 'laCThlO JII06bIX KJTeTOK, OH 

BXO.llHT B COCTaB KJieTO'IHhlX MeM6paH H UHTOnJiaJMbl, H3MeH.sJH ee 

MeTa60JIH3M npH pa3JIH'IHblX COCTO.R.HHSIX OpraHHJMa. f enapHH HJ-

6HpaTeJibHO HaKanJIHBaeTC.R. B 11erKHX, KO)f(e, ne'leHH, )K.eJJy,llO'IHO

KHllJe'IHOM TpaKTe, Mb!WU,ax H 06Jla!laeT IIIHPOKHM cneKYpOM cpH-

3HOJIOrH'leCKOf0 .lleHCTBH.R.. 

f enapHHY B noCJie,llttee BpeMH npH.llaeTCH 60JiblllOe JHa'lemte 

B MexaHHJMax Jall.(HTHO-npHcnoco6HTeJibHblX peaKU,HH npH paJ

JIH'IHhlX cpHJHOJIOrH'leCKHX H naTOJIOrH'leCKHX COCTOHHHHX opra

HHJMa. 06m1.u:an MOW:HblMH aHTHKOaryJIHHTHbIMH CBOHCTBaMH, re

napHH HBJIHeTCH TaK)K.e 6Ho11orn'lecKH aKTHBHbIM Benr:ecTBOM. Ott 

o6paJyeT KOMTIJieKCbl c paJJIH'IHblMH 6e11KaMH, aMHHaMH, nenn1- . 

.llaMH, cpepMeHTaMH H ropMOHaMH H, TeM caMhIM, BhJTIOJIH.sJeT cy

w,ecrneHHYJO pOJJh B coxpaHeHHH roMeOCTa3a KaK B JllOPOBOM op

raHHJMe, TaK H npH n;eHCTBHH Ha Hero paJJIH'IHhlX 3KCYpeMaJTbHhJX 

H 6011eJHeTBOPHhlX cf:iaKTOpOB (A.A.MapKOC$1'H, 1969; .U.C.CHM

KHH, 1975; A.A.)lJHJHHCKHH, 1979; E.O.JlyKaWHH, 1982 H .up.). 

OcHODHoe cpHJHOJJOrH'leCKOe 3Ha'leHHe renapHHa COCTOHT B pery-

11.R.UHH Ypocpw1eCKOH cpyHKUHH KaTIHJJJIHpOCOe!lHHHTeJihHOTKaHHblX 

CTpyKl)'p 11 npou,eccoB TpattcKanm1m1pHoro o6Metta (B.fl.KaJHa

'lees, 1960, 1965). 

renapHH, no !laHHb!M Engelberg (l 963), nosh1waeT ycTOH1.JH-
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BOCTh )KHBOTHblX K rnnOKCHl1 6Jiaro.uapH yBeJil-t'leHHIO TpattcnopTa 

KHCJIOpo.ua .HJ KpOBH B TKaHH, CTHMyJIHpyeT a3p06HyJO ¢aJy npeB

paweHHH nepeKl1CHOf0 OKHCJieHHH JIHOH)lOB 3p.HTPOUHTOB. 

YcrnHoBJietto, ttTO renap11H crnMyJIHpyeT CHHTeJ .UHK, PHK 

H 6eJIKa, peryJI.HpyeT ¢epMeHTaTl1DHylO H ropMOHaJlhHYJO aKTl1B

HOCTb aBTOHOMHOfO K.lleTO'IHOfO MeTa60JIHJMa H, TeM caMblM, 

npe.uoxpaHHeT KJieTK.H OT spe)lOHOCHblX areHTOB. 

fenapHH, KaK 11 rncTaMHH, Bbl)leAAeMble HJ TY'IHhIX K.lleTOK, 

HBJHIJOTC.H BIDKHblM ryMOpaJibHblM ¢aKTopOM, npHHHMaJOUJJfM 

yqacn-te a coxpatteHHH TKattenoro roMeocrnJa. OttH peryJIHPYfOT 

npOH.HUaeMOCTb cocy,l],OB H TpattcKan.HJIJIHPHbIH o6MeH ()]..n.Jl.HH

,Ll,ep, 1976). 

C.A. fett.UHB.HJIHC (1970) H T .P.fleTpoaa (1979) noKaJaJI.H, 

'ITO npH BblpruKeHHblX aJIJieprH'leCK.HX HJMeHeHHHX peaKT.HBHOCTH 

opraH.HJMa, nOBbiwett11e ypoBH$1 renapHtta co'leTaeTC$1 c .nerpatty

JI.RUHdi T)"IHbIX KJleTOK H 6aJOQl11JIOB KPOBH, cnoco6cTByH nOBbI

UleHHIO ttecneu.H¢w1ecKOH peJHCTeHTHOCTH opratt.HJMa. Ha6JIIO

.naeTC.R onpe.ueJieHHaH JaBHCHMOCTb Me)K,Ll,y 3THMH KJ1eTKaM11: y 

)KHBOTHblX, He .HMeJOLUHX B KPOBl1 6aJOQ>HJIOB, Hanp.HMep y KphlC, 

a coe.u.HHHeTeJihHOH TKaHH MHoro TY'IHblX KJieToK; y KPOJIHKOB B 

KPOBH 60Jibllie 6aJOQlHJIOB, 'leM y .upyrnx MJleKonHTaJOLUHX, a T)"l

HblX KJieTOK B coe,LJ,HHl1TeJibHOH TKaHH oqeHh MaJIO. 

fenapHH nOBhlWaeT aKTHBHOCTb JIHMQ>OUHTOB, MaKpoQ>arOB, 

noBhilliaSI TeM CaMhlM HX cnoco6HOCTh o6e3Bpe)KHBaTb TOKC.HHhI .H 

ape,LJ,Hhie npo.nyKTbI. 

YpoaeHh renapHHa y 'leJioBeKa H .>KHBOTHblX HJMettHeTc.R n 

npou.ecce OHTOreHeJa c xapaKTepHbIMH nHKaMH mnep- 11 rHnore

nap11HeM11.H. 06 3TOM cmmeTeJibCTBylOT .uaHHbie T.H.fopllIKOBOH 

H coanT.(1969), M.C.fp.HropHH H JI.r.TareaocHH (1986). A,uanT.HB

HYfO rnneprenapHHeMHlO B ropHOH MeCTHOCTH y 'leJIOBeKa Ha6JIJO

,l1,aJIH <l>.A.qepHaH (1973), y co6aK M.A. AJI11en(l973), y oaeu a 

npouecce a,L1,anrauH11 M.C.fpHropsrn, H.B.MapKapsm (1986, 

1987). 

A1nopbI C'IHTatOT, 'ITO n 3KCTpeMaJibHbIX yc;1oa11.Rx Jtta'-111-

TeJibHO yc.HJI11BaeTC.R ¢YHKU.H51 KposernopHbIX opraHOB, npOHCXO

.llHT MHrpaQ.HH KJleTOK, C)lBHfH 11MCJOTCH B coe,L1,HHl1TeJibHOH TKa

HH, CBHJaHHhle c .nerpaHyJIHU11eH TY'lHblX KJleTOK H Bbl,UeJieHHeM 

6oJibllloro KOJI11qeCTsa renapHHa. 06pa3y10w11!1cSI B 11J6b1TKe rena

pHH coe.u11m1eTCH c a,u,peHaJIHHOM 11 B KOMnJieKce renapHH-a,[1,pe-
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HaJIHH CHH)KaeT <l>YHKUHOHaJlbHYlO aKTHBHOCTb ropMOHaJibHOfO .H 

Me,Ll,HaTOpHOfO JBeHbeB c11Mnaroa,L1,pettaJIOI!OH C.HCTeMbl, coxpaHHH 

roMeocraJ B 3KCTpeMaJibHbIX ycnOBHSIX. 
l1raK, aHaJIHJ JIHTeparypHblX ,LJ,aHHblX CB11)leTeJibCTByeT, '!TO 

BbIJJ.eJieH.He renap.HHa HJ TyqHblX K.lleTOK HBJISieTCSI O.UHHM .H3 Ba)K

HeHlll.HX a,l],anrau.HOHHO-JaLUHTHbIX MexaH.H3MOB, cnoco6cTBYfOLU.HX 

nOBbillleHHIO HecneueQ>H'leCKOH peJHCTeHTHOCTH, Ha 3TO yi<.a3hl

BaJOT T.P.nerpona, E.TI.JlyKaWHH 11 np . BMecre c reM renapHH 

y'lacrnyer B coxpattemrn fOMCOCTa3a B paHoHe MHKPOUHPKYJIHU..H.H. 

Y'IHThrnaH see BbIUie.HJJIO)Kettttoe, M.C.fp.HropHH .H Jl.f.Ta

renocHH CO'IJI.H sechMa aa)KHblM HJY<t.HTb ypooeHh renap.Htta nJiaJ

MhI KpOB.H y oseu, o611Tal0lll.HX B MOJIH6.UeHOBOH, Me,Ll,HO-MOJIH6)le

HOBOH npOBHHU.HHX H 3TaJIOHHOH JOHe B ce30HHOH )lHHaMHKe !l/IH 

ycrattoaJiett.HH ero pon.H KaK Q>aKropa ttecneu.mpH'leCKOH pe-

3.HcTeHTHOCTH B MexaH.HJMaX 3aLUHTHO-npHcnoco6HTeJibHbIX peax

Ul1H B re03KCTpeMa.JibHbIX ycJIOBMHX, a TaK)Ke yqHTbIBaH H TO, qro 

B .uocrynHOH JI.HTeparype ttaM He y.na.rrOCh HaHTl1 CBe)leH.HH no co

,n:ep)KaH.HIO ero B KPOBM cenhCKOX03HHCTDCHHblX )KHBOTHbIX . 

ABTopaMH snepsb1e y oaeu H Kopoa 113yqetto co.uep)KaHHe renap.H

Ha B KpOB.H M ycraHOBJleHa "ttopMa" y BJpOC;1blX oaeu, panHaH B 

cpe,Ll,HeM 5 ceKytt.uaM (c) no C11pMaH, a y Kopoa - 6 ceKyH.uaM. 

3T11 ,n:aHHhle 6mnKH K yposHIO renap1.rna y 'leJioBeKa, co6aK, 

KpbIC, B KpOBl1 KOTOpblX OH KOJie6JieTC5I B npe.nenax 5-12 c no 

C11pMaH. bbIJIO ttaM11 ycraHoBJietto raK.>Ke, 'ITO B nep110,n: 6epeMeH

HOCTH oaeu B nepBble MeCSIUbl conep)KaHHC renapHHa ,Ll,OXO.llHT ,Ll,0 

9c .H HMeeT JaLUHTHOe 3Hal{eHHe, a llOCJie OKOTa .llHHaMHKa 

renapHHa CHH)KaeTCH D 2 paJa, B KOHUe JiaKTaU.HH ,Ll,OXO,.ll.HT ,Ll,O 

ypOBH.H "HOpMbl". 
}].aJibHdl:w11e HCCJie,Ll,oBaHHH 6blJIH rrpoae,Ll,eHbI D paJJIW!HblX 

3KOJIOf.H'leCK.HX Jottax ApMeH1111 . .D,attHbie no .UHHaM.HKe renap1ma 

npirne.ueHbl B Ta6JIHUe 7, HJ KOTOpOH Bl1JJ:HO, 'ITO y J,n:OpOBblX oseu 

3TaJIOHHOH 30Hbl B pa3JIH'IHbie BpeMeHa ro,n:a ypoBeHh ero cra-

6HJibHblH H KOJie6JieTCSI B npe,n:eJiax 5,0-5,2 ceJ<YH}.I:, y KOpoB 5,9- 6,2c. 

B MOJIH6.llettoao"H EfXIT co,n:ep)KattHe renap.HHa no ceJottaM 

B 2-4 pa3a npeaocxo,n:HT ypoBeHb TaKOBOfO OBeU 3TaJIOHHOH JOHbl 

H KOJie6JiercSI n rrpe.ue11ax 8,5-17 c. Y KopoB 12,4-22,5c. 3rn. noKa

JaTeJIH Ha 200-400% Bb!llie H CBHJaHbl, Ha Halli BJfJIHJJ:, c H36bI

TO'IHblM nocrynJieH11eM MOJIH6,n:eHa B opraHl13M 11 CBH)leTeJihCT

BylOT 0 M06.HJIHJaU.HH JallIHTHblX <l>YHKUHH. 
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Pttc. 23 . .Ll11w11\rnKa r e napu11a , 1:1pel\1ew1 rnepThlBiiHWl KpOillt 

11 o6~ero 6eJJKa ChlllOpOTKH KpOlHI y KJ)OnJIKOU ~1 MOpeKl1X CBHllUK, 

110;1yYaBL1111 X pa:JJJI·I'll lb!C C011CT<Hll1H \10.'IH6 JLetta 11 Me; ut. 

(no M .C. fpHropmt ~ 1 coa1rr.) 

PHc .24. Ty4Hble KneTKH npH Momt6JlcH011uti HHTOKC11Kautt11 . 

/ KpblCbl , noJI Y'laLHll 11l~ I 00 11 500 ~ir/Kr Mo.rn6,1e1rn/ 
(nu H .IUvtapKHpl l H I 

B Kan)f(apaHCKoi1 MC;1Ho - ~t0-' H1fiJJe11onol1 r1pon11H1u1H B opra

HH3M )f(HBOTHbIX nocTy1rneT J1-1a•111TeJ11>Ho 60:11>we Mem-1, •teM MO

; rn611eHa. B ::rr11x ycJ1omrnx 11J6h1TKH MOJ1H6Jie 1-1a BhlBOJ.UITCH H Bee 
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HB.'1emrn CtHl3aHHbJe c M0)1H6JleHOBblM TOKCHK030M HHBeJ1Hpy10TCH 

11 B :HOM HeMa.'lylO pOJlb HrpaeT ypoBelfb renapHHa, BblnO)IHHIO

LllH i1 neTOKCHUHPYKJLHy10 cPYHKl~H K) Co11ep)f(a1111e re11 ap1rna 13 

KpOLIH oseu MC.IUIO-MOJ1H6Jlt::llOBOH npOlil-1111.[HH llH)f(e, 4e\-t y OBeu 

l\fOJIH6ncHOBOH 11pOB1·1HJU1H, HO 11eCK0-1ll>KO Bf.,JIJJC, 4eM y oueu '.:Hli

JIOHHOM JOHLi H KO.l lC6JICTCH H 11pc;1e.1rnx 5 ,6-7.2 c . (rn6}1Hl.la 7), y 

KOpOB 6,0-7 , 16c. 
B MOHeJJhHhtX on1>1rax 11a Kpom1Kax M Kpb1cax , no11yq;rnurnx 

Mo_1 1116.ucH 13 KOJJ HlJCCTBe 500, 300 H 100 Mr/ Kr, H . B . M a pKapstH 

( 1996) no11yc11-1J1a HconttonrnH1>1c l ta1111h1 e. TaK . 500 Mr/ Kr, noCJ1e 

JIHYXJilleHHOH 110,llKOpMKH y >l\HBOTllLIX llbUb!BiLl OCTpb!H MOJIHOl le

llOBbltf TOKCHK03 , npH '.HOM 11apy trnlJll1CL !Hill tPYllKUHH opraHHJ

Ma , B TOM 'IHCJIC Ha 30 - 35 9(; CHH >l«lJICH ypone11L :JHJl.Ol'CllHOl'O rc-
11apHHa B fl J1 a3MC KpOBM . ~'.ho KOppeJ1HpOBCIJIO c JlaHHblMH MOpcpo

_1ornt1eCKOro COCTam1 TY4HblX KcleTOK MHOKap.Qa H ne11eHH Kpb!C . 

TyctHblC K.r1eTKH JTHX opra110B, 110 / WHHhtM ainopa, Haxo1UITC5l B 

COCTOHIH1H pa3 HOH CTeJieHH COJpenamrn 11 B nepBOH CTeneHH ner

pa11yI IHIU'1H , rIO::JTOMY 11e1lOCTi\TO'lllO BLJpa6aTb!BalOT renapHHa, 

Hco6xo; tHMoro JLIH 11o; v1eii)f(amrn peJ1tcTc1n11ocT11 . TaKoe cocT0}{-

11He a1rrop cpamrnnaeT co crn1u1ei·i i\106l·cnnaw-rn npH npecc

peaKUltH ()!(11BOTHblC Ila 2- 3 ; 1e11b 11orn6; 111 OT HllTOKCHKClllHH) . 

n pH ,lla 11e 300 H I 00 J\ff /Kr \.10.lllOJle H<I B llC pBbJe llHH 110)1-

KOPl\1 Ka ypoHeH b renapH11a CH 11)f(a; 1cH, a K I 0- 15 LlH Kl n OBbllllClJlCH, 

JlOXO,llH JlO 9 Cy KpOJIHKOB 11 10,8 Cy KpblC (llpH HCXOJlHOM 4,5 CH 

6 C COOTBeTCTBeHHO) . nollblCIL'IOCb 11 COJJCpiK<IH11C TY'!HblX KJTeTOK , 

H 11pe11apaTax opraHoB 06w1py1KL' Hbl rnm: p1t.'1aJ1--1pcrna1tHh1e ry•11-11>1e 

i<JteTKH 11 TpeTbeif cra111rn JlCrpaHy: rn1u-1M (p11c.24. ) . KaK npHBen.e-

110 Bbl! I IC' y\1epeH II Lie KO; t ~]ti Cerna wi: 111 fi;1c11a l1JMeH H IOT COCTOH

li HC Ty<lllb!X K_l lCTOK, CC ICJlCTIHIO·I KOTOporo Hll:IHeTCH nOHblWeH

HblH Bb16poc renap1111a B KpOBh KaK JallH1TllaH pcaKJlMH. 

CpamrnTeJlbHO llblCOKHH ypoBCHh r-ena1mMa B KPOBH OBCU 

\.HH tH611e1-10110!1 npoBHHllMH 11 y :<.wL1eJ1h111>1x )!(MBOTH1>tx M .C.fp11-

rnp}tH, Jl.r.TaTe1-1orn11 M H . B . Mapi<apHH (1994, 1996) cK; 10HHb1 

pacc l\mrpHBaTb KaK 11epcc-rpoct1Hy10, KOMneHcarop1-1y10 peaKHMIO, 

Ha11paBJICHHYIO Ila CIJWl!TaUHK) B OTl!CT Ila l\I0.'1116;~e110Byl0 HHTOK

CHK3UHJO, BOJHJ.-IKJll,y lO !lpH ~U6LJTO'IH0~1 llOCTYIVICHIH1 MOJ1H6HCHa 

B Opl'allJ.-IJM. noB11Jll11\10MY, fl '.HO.,_! C.J l y 11ae 11p0}ll\J151CTCH eUie OJUia 

rpaHb C~YllKUUH re11apm1a - MOfilL'HDallHH JCllHvlTHblX cpaKTOpOB , 

Hanpa1rne1HlblX Ha neTOKCl1K<lllMOllllblC npOILCCCbl , CB513aHHLle c 
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TOKCH'-JeCKHM .aeticnmeM 60JlblllHX KOJlHlleCTB MOJ1116)J,eHa Ha op

raHH3M. BMecTe c TeM rro11yqeHHh1e )J,aHHble rroJBOJISIJOT ClJHTaTb 

rerrapHH BeCbMa lJYBCTliHTeJlbHblM ryMOpaJihHbIM ¢aKTOpOM, ITO 

YPOBHJO KOTOporo MO){(HO 11MCTb CY)f(lJ,CH11e 0 eoeTOSIHHH pe-

311CTCHTHOeT11 11 eoeTOSIH1111 a)J,aITTHBHOro ripoueeea B 3KeTpeMaJib
HhIX yeJlOBHSIX. 

fJIHKOilPOTEJf,lJ;bl H ll,EPYJIOil.TIAJMHH 

B 'IHeJie Kp11Tep11:es Ol{eHKH ecrncTBCHHOM pe311eTeHTHOeTH 

11 cneu11¢H'ICeKOH 3all.l11Tbl opraHHJMa Ba)!(HYJO POJib HrpalOT fJIH

KOTipOTCH.llbl H uepyJJOTIJlaJMHH, BXO)J,Sill(HH B rpynny fJIHKOnpo

TCl1.LIOB a-rno6yJJHHOBOH ¢paKU11H ebIBOpOTK11 KpOBH . 

fJIHKOTIPOTCl1.lI,bl (MYKOilpOTCHilbl) SIBJl.sIIOTeSI eJIO)l(HblM11 

6eJIKaM11, eo.LJ,ep:it<am11e yrneBO.LJ,HbJe KOMTIOHeHTbl. B eoeTaB yrne

BO.LIHOfO KOMTIOHCHTa 60J1blUHHCTBa fJ111KOI1pOTCl1.l(OB BXO):UIT ra

JiaKToJa, MaHHOJa, ¢PYKT03a, HeiipaMHHOilaSI Kl1CJ10Ta H ee al.(11-
JIHpOBaHHbie npOH3BO.LIHhle . 

f JIHKOnpOTCl1.LJ,bl o6Hapy)f(CHbI BO MHOrHX opraHax, TKaHSIX H 

:lKH.LIKOentX 'ICJIOBCKa H ){(HBOTHblX. Oo .LiaHHblM JIHTepaTypbl OH11 

o6ycnaBJ1HBaJOT PHD. oeo6eHHOeTeH opraHHJMa, B TOM 'IHeJie 11 ee

p0110mlJeeKyJO eneu11:$11ttHOCTb, a TaK ){(e HrparoT cyweerneHHyJO 

pOJib B npO.siWieHH11 Heenel.(11cp114eeKOH 3all(11THOH ¢YHKUHH opra
HH3Ma lJeJIOBCKa 11 )1(11BOTHbIX, 

KaK YJ<aJbIBaeT H .K.Ko'leTKOB H coasT. (1967) , KJICTKH TKa

Heii, HaXO.LIHl.1(11ee.si B KOHTaKTe e BHewttei1 epe)J,OH, TIOKPhITbl CJil1 -

311CTblM BeIUeeTBOM, HBJI5IIOWHMeH Jaw;11THbIM 6apbepoM. Ero oe

HOBHbIM KOMTIOHCHTOM JIBJlHIOTCJI fJ1HKOnpoTel1)J.bI, aKTl1BHO 

yqaeTBYIOlli11e B MeM6paHHOH rrpOHHuaeMOCTl1 11, TCM caMblM, 

06eenelJ11BaJOIUHC peaKUHH HMMYHOJIOfH'leeKOH Jall(HTbl. IlOBH.lUl

MOMy' JaIUHTHOM <l>YHKUHCH o6na)J,alOT fJll1KOITpOTCl1.llbl MHOfHX 

opraHOB 11 TKaHeH , TIOD,Bepra1CWHCCJI naTOfCHHOMY B03,LI,etieTBHJO. 

0oKa3aTeJ1eM 3alll,HTHOH cpyHKUHH SIBJIHeTCSI H uepyJIOITJia3-

M11H - MCD,b- eonep){(aWHH cpepMeHT, 0611a.l(aJOWHM OKeH,LI,aJHOH 

aKT11BHOeTblO H yqaeTBYJOl.l(H i1 B 11MMYHOJ10fH'1CCKl1X peaKu11si:x. 

l.J,epyJIOillla3Ml1H eo.Liep)!(HT fl0l{Tl1 Bee Janaebr MC)J,11 B opra

H113Me 11 npeTIHTeTByeT npOH11KHOBeHl1JO ee B TKaHH ' ITO.Ll.llep)l(HBaSI 

fOMCOeTaJ . l.J,epyJIOTIJia3MHH CTHMYJIHpyeT reMOIT033 11 TOpM03HT 
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11epeK11eHoe OKHeJieHHC J1111lH,llOB. 

Ha eO.LlCp}l(aH11e rm1Konp0Te11.uon 11 uepyJionJiaJM11Ha oKaJbI

BaJOT Wil1SIHl1e pa3JlWJHble BHeWHHe H BHyrpeHH11e $aKTOpbl. flo 

)lHHaM11KC 3THX rroKaJaTCJICH MO}l(HQ CY.Lll1Tb 0 eoeTOHHHH a)J,arrTa

Ul10HHOfO npoueeea. 

B HeeJiel{oBaH11Hx JI.f .TaTeaoesiH (1981, 1986), noeBsi:l.l(eH

HbIX 113yqCHHJO eoeTOHHHH TIOKaJaTeJlCH eeTeeTBCHHOH pe311eTeHT

HOen1 OBCU B pa3JlH'lHbIX yeJIOilHHX o6HTaHH.sI, yeTaHORJICHO, lJTO y 

oaeu, eo.Liep}l(all(HXeSI B fomreOXl1MHlJCeKHX rrpOBHHUHHX, o6ora

ll(CHHhlX MOJIH6.llCHOM H MCJlblO, ypoBeHb rmtKOTIPOTCHL{OB B ebI

BOPOTKC KpOBH BO Bee ceJOHhl ro)J,a HmKe, lJeM y oeeu 3Ta.JIOHHOH 

30Hbl. TaK, y OBCU MOJ1116.LICHOBOH npOBHHUHH B 3HMHCC BpeMH OH 

eoeTaruIHeT 12,6, BeeHOH H JICTOM 15,0 H 15,27 Mr%, T.e . nOBbl

waeTeH, a oeeHhJO HeeKOJlhKO eHl1}l(aCTCSI H eOCTaBJJ.sICT 14,9Mr%. 

flO'ITH aHaJIOrH'IHaSI eeJOHHaSI ,llHHaM11Ka fJIHKonpOTCH}J,OB 

Ha611JO.aaeTeH H y oneu Me,llHO-MOJil16.l(eHOBOH rrpOB11HUHH. 3TH 

noKaJaTeJIH 3HalJHTeJ1hHO H11:it<e no cpaBHCHHIO e )J,aHHbl]\<(H oseu 

:na.noHHOH JOHhl eoOTBeTeTBeHHO no eeJOHaM H paBHbr I 8, 7, 

18 ,92, 20,91 H 19,62Mr%. 

0 Hl13KOH eTeneHH pe311eTeHTHOeTH }l(HBOTHhIX, o6eJie)J,O

BaHHbIX HaMH, eB11)J,eTeJibCTByeT H .ll;l-fHaMHKa aKTHBHOeTH uepy

JIOTIJia3Ml1Ha, ripeD,eTaWIHJOl.l(ero oeo6bIH HHTepee, .LlJIH HJyqaeMbIX 

pemOHOB KaK eneumpwieeKH 11H¢0pMaT11BHblH rroKa3aTeJ1h. 

l1ce~e.LIOBaHHSI noKa3aJIH, 'ffO B MOJIH6)J,CHOBOH 6fXIT, B 

cpe.LIC KOTOpOH MOJIH6.LieHa B HCCKOIIbKO pa3 60J1hWC, l!CM MC)J,11, B 

Kpos11 oaeu aKTHBttoeTh uepyJion11aJM11Ha B Te'lett11e ro)J,a HHJKa.si 

- 2 .01 - 2,37 Mr% 11 3TO BITOJIHe o6b.HeHHMO, 1160 H36hITKH MO

J1H6.LieHa enoco6crnyl0T BhIBCJJ.CHHIO MC)J,H HJ opraHH3Ma no np11H

u11ny aHTaroHH3Ma MC)l()l,Y 3T11MH Ml1Kp03J1CMCHTaMH . 

Y OBCU MC.llHO-MOJI116.LieHOBOH ofXCT aKTl1BHOeTb uepyJIOI1-

Jla3Ml1Ha B 2 pa3a BbIWe, 'ICM y oneu MOJ1H6.LICHOBOH npOBHHUHH H 

HC3HalJHTCJJhHO BblWC, ~IeM y oeeu 3Ta.JIOHHOH 30Hbl, eeJOHHblC 

Ko11e6aH11.si B ripe.Lie11ax 4,28-5,25 Mr% . M.A.Pww 11 eoaeT. (1968) 

rro11yqHJIH 6J1113KHC K HaWHM pe3yJlhTaTbl no .llHHaMHKe uepyJion

Jla3Ml1Ha rip11 TIO.LIKOpMKC oneu MOJ1H6)J,CHOM H MCL{bJO B 3KenepH

MeHTe. 

)J,11HaM11Ka noKa3aTe11ei1 fJlHKOTipOTeH.LIOB H uepy11on11a3MHHa 

ebIBOpOTK11 Kp0Bl1 OBCU IlO}J,TBCp)l(.LiaCTe.H 11 B MO.LICJihHblX OflhITax 

Ha Jia6opaTOpHblX )KHBOTHblX. 
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Ha octtoBaHHH noJiyqettttbIX .11.aHHhIX MhI peKOMett.n;yeM 11c

noJib30BaTb onpe.11.eJieHHe aKTHBHOCTH uepyJIOITJia3MHHa KaK cne

UH<PWieCKH 'IYBCTBHTeJlbHOro ITOKa3aTeJIH )1.JIH nportt03HpOBaHHH H 

.11.HarHOCTHKH MOJI116.n;eH0Boro TOKCHK03a, a TaJOKe L{JlH cy.lK,lJ.eHHH 

0 3all{HTHO- IIPHCITOC06HTeJihHbIX CBOHCTBax opraHH3Ma XHBOTHblX 
B 113yqaeMbIX pernottax. 

Y'IHThIBM 6e3ycJIOBHYJO poJib rJIHKOnporeH.11.oB B 3am11rnh1x 

cPYHKUHHX opraHH3Ma, npHBe.11.eHHhle .11.aHHhle yKa3blBaJOT Ha cpaB

HHTeJibHO HH3KYJO o6myio peJHCTeHTHOCTb OBeu MOJIH6.n;eHOBOH H 
MeJJ.HO-MOJIH6JJ.eHOBOH npOBHHU11H. 

CYKUHHAT ,IIEfH,It;PO fEHA3A 

i-fa ¢lepMeHTOB, aKTHBHO y<IaCTBYIOlll.HX B Jalll,HTHbIX cpyHK

UHSIX opraHH3Ma, Ba)l(HOe MeCTO 3aHl1M3eT CYKUHHaT.n;ern.uporeHa
Ja (Cll,f) . 

AKTHBHOCTh C)J.f OTpa)l(aer npouecCbl 3Heproo6ecrrel.JeHHSI 

Ha KJieTOl.JHOM ypOBHe, 1160 OHa CBH3aHa co crpyKrypHbIM11 3Jie

MeHTaMH MHTOXOH.l(pl1aJihHbIX MeM6paH. YcTaHoBJieHo, 'ITO onpe.:. 

.11.enett11e Cll,f B JIHMcpou11rax 11Meer .u11arnocr11l.JecKoe 11 npor

HOCTH'IecKoe JHal.Jett11e np11 p.H.n;e 3a60JieBatt11i1. BMecre c reM no

KaJatto, 'ITO aKTHBHOCTb C)J,f no.n;BepraeTcH auanr11BHhlM H3MeHe

HHHM B pa3JIHl.JHbIX YCJIOBHHX 0611raHHH )l(HBOTHbIX H OTpa:)l(aer 

HMMYHHYJO nepeCTpOMKy opraHH3Ma (P.CT.HapuHCCOB, 1975; 
A.X.MaurnttHH, 1981 H .n;p.) . 

06 3TOM CBH.UereJihCTBYIOT H }laHHble Jl.f.TaTeBOCHH (1986, 

1991), ITOJiy<IeHHbJe npH H3yl.Jemrn aKTHBHOCTH C)J.f B JIHMcpOUH

TaX Kp0Bl1 oseu MOJIH6L{eHOBOH 11 Me}lHO-MOJ1H6.n;eHOBOH :orxn no 

MeTO.n;y P.n.Hapu,Hccosa. OoKaJaHo, 'ITO aKTHBHOCTb c,nr JIHM

cpOUHTOB y OBeu MOJil16.n;eHOBOH npoBHHUHH 3Hal.J11TeJibHO HH3KaH 

11 cocrasns1er 409-426 rpaHyJI cpapMaJaHa, 3TO Ha 15-23% HH)Ke 

aKTHBHOCTH cpepMettra y oseu 3TaJIOHHOH 30Hbl (505-543 rpaHyJI) 

B pa3Hhie Ce30HbI ro.n;a. HecMOTpJl Ha HM3KYIO aKTHBHOCTb C)J.f, B 

cyMMapttoM 'IHCJie rpatty11 ( 409-426), ycrattoBJieHo xapaKTepttoe 

nOBbillleH11e aKTHBHOCTH <f>epMeHTa B rpynnax JIHMcpou;HTOB c 

HH3KHM co.n;epJtcaHMeM rpaHyJI cpapMa3aHa, T.e. B HH3KOaKTHBHbIX 
H cpe.n;HeaKTHBHbIX JIHMcPOUHTax. 

y OBeu MeL{HO-MOJ1H6.n;eHOBOH npOBl1HUl111 cyMMapHoe KO-
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J111l.JeCTBO rpaHyJl cpapMa3aHa B JIHMcpou11rax cpaBHHTeJihHO Hl13-

KOe, COCTaBJIHeT 432-448 rpaHyJI H TaJOKe KaK H y OBeu MOJ1H6.11.e

HOBOH npOBHHUH11 Ha1160Jiblllee KOJIH'leCTBO rpaHyJI onpeueJieHO B 

rpynnax JlHMcpOUHTOB co cpeutteH H HH3KOH aKTHBHOCTbJO. 

3TOT npouecc Mbl CKJlOHHbl 06bJICHHTb nposrnJieHHeM cpep

MettranlBHOH a.11.anTaUHl1 , nyTeM M06Hmnamrn 33ll.{HTHbIX 

CBOHCTB opraHH3Ma, cpaKTOPOB HecneuHcpH'l:eCKOH pe3HCTeHT

HOCTH, 'ITO CJie.11.yeT paccMaTpHBaTb KaK 0.11.HH 113 Ba:)ICHblX Mexa

HHJMOB a.uanTaUHH )l(HBOTHblX K ycJIOBHHM H36bITOl.JHOfO couep

)l(aHHH B cpeue MOJIH6.11.etta H 06 3KOHOMHOM nyrn 3Hepro3a'l'paT 

opraHH3Ma B reo3KCTpeMaJihHhIX ycJIOBHJlX o6HraHHSI . 

PeJJOMHPYH noJiyl.JeHHbie .n;aHHbie no aKTHBHOCTH Cll,f, 

MO)l(HO KOHCTaTHpOBaTb ycTaHOBJieHHblH HaMH ¢laKT HH3KOH pe-

3HCTeHTHOCTH y OBeU MOJIH6}leHOBOH 11 MeJJ.HO-MOJIH6.11.eHOBOH 

firxn no cpaBHeHHIO c OBUaMM 3T<L'10HHOH 30Hbl no B3)1(HeHlllHM 

noKaJaTeJIHM cpaicropos ecrecrBeHHOH ttecneuHcpwiecKoit JaUlHThl. 

TPAHCAMlfHA3bl 

06 3KOHOMHOM nyn1 3Hepro3aTpar opraHl13Ma B ycJiaBHSIX 

113yl.JaeMhIX 6Horeox11M11'-l.eCKHX npOBHHUHH CBHJJ.eTeJibCTByeT TaK

)Ke BbISIBJieHHhie ttaMH 113MeHeHHSI aKTHUHOCTH <f>epMeHTOB rrepea

MHHHpOBaHHSI - acnapraraM11Horpattccpepa3hl (AcA T) 11 anaHHHa

MHHorpattccpepa3hI (AJIAT) (JI . f.TareBOCHH, M.C.fp11ropS1tt,1990). 

J13BeCTHO, 'ITO c npoueccaMH nepeaMHHHpoBaHHH CBH3aHbl 

CHHTeJ 11 pacna.11. 3MHHOKl1CJIOT H CBJI3h Me)K.lly 6eJIKOBbIM, yrne

BO}lHblM H )l(HpOBblM o6MeH3MH, IlOJl)J,ep)KHBaSI MeTa60JIH"IeCKHM H 

3HepreT11l.JeCKl1H roMeocra3 s opran113Me. AcAT 11 AJIAT yqacr

ByIOr B Cl1HTe3e aJib6yMHHOB 11 rno6ymrnoB, M0'-1.eBHHh[ H .up. 

BMecre c TeM nepeaM11H11poBam1e oKaJhIBaer peryJIHpyiomee 

BJIHHHHe Ha 3HepreTJ1lleCKl1H o6MeH B TKaHSIX, KOTOpblH l3 CBOIO 

Ol.JepeJ].b BJIH.HeT Ha CHHTe3 6eJIKa. 

CTo ,UaHHbIM JI.f.TaTeBOCHH (1990 , 1994) 3H311MaTJ111eCK<UI 

aKrnBHOCTb cpepMeHTOB nepeaM11H11poHaH1rn y oseu MOJIM6.n;eHO

BOH H MeJ].HO-MOJil16JJ.eHOBOH Erxn cpaBHl1TeJlhHO Hl13Ka51 no OT

HOllleHHJO K T3KOBOH y OBeU 3TaJIOHHOH 30Hbl, a B ce30HHOH L{l1-

HaMHKe, HaH60JihlllaH aKTHBHOCTb ycra110BJ1eHa B JleTHee speMH 

(ra6JI.8).0pH 3TOM Ce30HHhie K0;1e6amrn Me.lK,lJ.y OTHOllleHHeM 
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AeA T:AnA T He3Ha'fHTeJibHbI w CBH,lleTeJ1bcrny10T 0 eornaeonaHHOM 

TeYeHHH rrpoueccoB rrepeaMHHHposamrn y OBeu 3THX rrpOBHHUHH. 

Ce30HHan Jl.HHaMHKa aKTHBHocTtt ChrnopoTo'fHbIX 
Ta6Auu,a 8 

aMHHOTPaHccbeoaJ y OBeu. (M+M) (no JI.f.TaTeBOCffH) 
noKa3aTeJIH Pa.Hottbl 11c- CeJOHbI ro)].a 

KpOBH CJie)].OBaHHff 3HMa nectta neTo OCeHb 

Momf6,uetto- 2,34±0,06 2,42±0,04 3,16+0,05 I ,81±0,23 

AKTHBHOCTb ea11 Erxn 0,7±0,03 1,37+0,04 1,48+0,04 1,35±0,03 
acnapmTaM H- AcAT:AllAT 3,34 l ,76 2, 13 J,34 

HOTpaHccf>epaJbl Me.!Uio-Mo- l ,62±0, 14 2,24±0,09 2,27+0,03 1,95±0,05 H aJJaHHH- 1rn6.aeH01JaS1 
aMHHOTpaHc- Erxn 0,85±0,12 1,17±0,09 l ,Ot +0,07 0,97+0,05 

<f>epa3bl AcAT:AJIAT 1,9 1,91 2,15 2,01 
(MKM-MOJlh nH-

3TaJlOHHaSI . 2,88±0,01 3,28+0,06 3,5±0,04 2,68±0,06 pOBHHOrpa.Jl. 
KHCJJOTbl) Jo Ha l ,13±0,I l ,07+0,09 1,87+0,41 1,78±0,28 

AcAT:AJIAT 2,55 3,06 1,87 1,5 

Ha oettoaamm no.r1yqeHHbIX naHHhIX MO)f(HO 3aKJIIO'IHTh 'ITO 

rrpH H36hITO'lHOM noCTyTIJICHJUi B opraHH3M )f(HHOTHblX MOJIH6~eHa 
H Me.ll,H rrpoHeXO)J,HT HapyrneHHe HH.TeHeHBHOCTH 6eJIKOBoro CHH

TC3a, 0 'ICM CBH.l(eTeJiheTBYIOT Haurn 11.aHHbie He TOJlhKO TIO ITOKa

JaTeJIHM cpepMeHTOB nepeaMHHHpOBaHm1 , HO H no CO.ll,ep)l(aHHIO B 

eblBOpOTKe KpOBH o6w:ero 6e.'1Ka H ero cppaKUHH, renapHHa, aK

THBHoern C)l,f, rn:eJIOYHOH cpoccparn3hI, KaTaJia3bI H .ll,pyrnx cpep

MeHTHhIX c11cTeM, H3Yl..JCHHhIX HaMH. B 3T11x yeJIOBHSIX CHH)f(etta 

crroeo6ttoeTh opraHH3Ma HCITOJlb30BaTh rrpo,llyuHpyeMylO 3Hepm10, 

BeJie.ll,cTBHe qero npoMcxo,llMT nepexon oprattH3Ma Ha 6oJiee 3 Ko

HOMHhlH IlyTh 3Hepro3aTpaT, '-ITO cJie.ll,yeT paceMaTpHBaTh KaK O.ll,HH 

H3 Ba)f(HhlX 3JieMeHTOB a,ua1nau.1111 opraHH3Ma B re03KeTpeMaJihHhIX 
YCJIOBHSIX. 

AJIJIEPflfqECKAH PEAKTlfBHOCTb IIPM lf31iblTOqHOM 
IIOCTYIDIEHUM MOJIUE,UEHA B OPfAHH3M 

B pa3BMTHH 11ee11e11.onaHHH no HJyt1ett1110 pe311eTeHTHOCTH 

op~aHH3Ma Mhl eO'lJIH Ba)f(HblM Bbl5leHHTb coeTOHHl1e aJIJieprH'lee

KOH peaKTHBHOeTH npH ITOCTyn.fleHHH B opraHH3M pa3JIH'lHbJX KO
JIH'leCTB MOJIH6.l1,eHa. 
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Am1eprnYecKyt0 peaKTHHHOCTh H3Yl..JaJIH Ha npHMepe attacfm

JiaKTHYeeKoro lllOKa y MOpeKHX eBHHOK no o6w,enpHHSITOH MeTO

}lHKe. MopeKHe CBHHKH B Te'leHHe 30 JlHdi: nOJiyYaJIH e)l(e.ll,HCBHO 

1-rp -20, 11-rp. -50, 11 IIIrp.-100 Mr/Kr pacrnopa MOJIH6.l1,etta npH 

noMOIUH :>KeJIY.ll,O'rnoro 30H.l1,a, IV-rp. - KOHTPOJihHaH. 

fio ,llaHHblM JJ.f.TaTeBOeHH (1991) y KOHTpOJibHOH rpyrrnhl 

MOpCKHX eBHHOK noeJie BHYTPHCep,lle'-IHOro BBe,lleHHH pa3perna10-

mei1 )l03hl JIOllla}lHHOH ehmopOTKH Ha 14-bIH )leHh eHMTITOMO

KOMITJieKe aHaqnrnaKTH'IeeKoro lllOKa nOSIDHJieH qepe3 1-2 MHHy

Thl. 1lepe3 4-5 MHHYT )l(HDOTHhie namum Ha 60K H norn6aJIH. IlpH 

BeKphITHH 6bUIH o6ttap}')KeHbI aTeJieKTaTHYeeKHe " 3McpH3eMaT03-

Hhie yYaCTKH B JierKHX, 3aeTOHHhie HDJieHHH B neYeHH " .upyr11x 

BHYTPeHHHx oprattax. 

y MOpeKHX eBHHOK, nOJiyYaBllll1X 20 Mr/Kr MOJIH6neHa, B 

nepBOH cepHH OilbITOH nocJie BHyTpHeep.ll,el..JHOro BBe.ll,eHHSI atta¢m

IIaKToreHa rrepBhie npl13HaKH 6ecnoKoi:fcrna H B036y)K.ll,eHHSI HaYa

JIHeh •1epe3 3-5 MHHYT- 3aTeM KOMITJICKC HapyrneHHH yeyry6HJICSI 

O.UhllllKOH, cpblpKaHl1eM , cy,lloporaMH H rn6eJihlO Ha 10-20 MHHyTe. 

CHMITTOMOKOMCTJieKC attacpHJiaKTH'IeCKOrO llIOKa y eBHHOK, 

noJiyYaBlllHX 50 11 100 Mr/Kr MOJIH6)leHa, Ha'll1HaJICSI 3Ha'lHTCJibHO 

IT03)1(e, qepe3 10-15 MHHYT H )lJIHJieSI )lO 30 MHHyT) nocJie qero 

:>KHBOTHble rror116anH. 

IlpH BHyrp116pt0lllHOM BneneHHH aHacpHJiaKTOreHa eHMITTO

Mbl aHacpHJiaKTHYecKoro lllOKa rrpOHBJUIJIHCh Ha 20-25 MHHYTe, aJI

JieprH'leeKaSI peaKUHH epaBHHTeJihHO oeJia6JieHa ITO cpaBHCHHIO e 

KOHTpOJihHOH rpynnoti )l(HBOTHbIX. B nepnb1e cyTKl1 nee BhI)l(HJIH, 

Ha BTOpb1e-'leTBepTbie-HeKOTOph1e naJIH. 

Bo BTOpoti eepHH OIThITOD rrpH BBe.ll,eHHH aHTl1retta BHyTpH

cep.ue'lHO Ha 21-hIH )leHb rroeJie eeHeH611JIH3aUHH pa3HHUa B 

npoHBJieHHH attacpirnaKeHH y KOHTPOJibHOH H nonorrbITHOH rpyrrrr 

Ilhipa)l(eHa eHJihHee. y KOHTpOJibHhJX eBHHOK rrepBbie npH3HaKH 

B036)')K.lleHHH, rroqeebrnaHHH 11 ey.ll,oporn HaeTyrra10T Yepe3 3-5 MH

HYT noeJJe HHbeKUHl1 H ,UJIHTeH no 25-30 MHHyT, noeJie qero )l(H

BOTHbie eTaHOBHTeSI BHJlhIMH, npeo6nana10T TOpM03Hble rrpouecebl, 

HO Bee OHH BbDKHBa!OT. y ITO.ll,OflhITHhlX )l(J1BOTHblX B 3aBHeHMOCTl1 

OT ITOJiyYaeMoro KOJIHYeerna MOJIH6neHa - 20,50 H 100 Mf/Kr rroe

Jle HHbeKUHH atta¢mJiaKTOreHa nepBbie rrpl13HaKH aHacpHJiaKeHH 

TlOHBJISIJOTeH 3HaYHTCJ!bHO IT03)f(C, <Jepe3 10-15 MHHyT peaKUHH 

cpaBHl1TeJihHO CJia6aH, oeo6eHHO y rpyrrribl CBl1HOK, noJiyqaBllIHX 
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60JJbllll1e KOJJl1'-leCTl3a MOJlH6)1Clla - 50 11 I 00Mr/Kr. nocJle HC-

60JiblllOro 6ecnoKoflcTBa H Y'IalllCHHH LlbIXaHHH )l<HBOTHbie Bna

nat0T B COCTOHHHe .U,,111TeJ1bHOro )'THCTCIHHI H TOJlbKO '-1Cpe3 1-1,5 

•rnca BHOBb O)ICHl3alOT. 

npH BHyTpH6p!Oll111HHOM B8C).lClll1H a1n11reHa llpH31IaKl1 lllO

Ka Ha6JIIO.UaJIHCb CJrn6ee H ) J..;111J1HCb HOJlbU!e ' KaK y KOHTpOJibHblX, 

TaK H y no.uonbJTHhIX )!(Hl30THbIX. Bee )!(l1HOTHbie BhIJKHJIH. 

B TpeTbei-1 cep1111 onbITOB pa3pcwaiouwt0 JlCny aHaQJHJiaKTO

reHa BBO.UHI IH '-1epe3 3 MCC5tUa IlOC)le ceHCH6HJIH311PYIOll.l,CH, BHyr

p11cepnc1.JHO. KapTHHa aHal})l1J1aKTw1ecKoro moKa y K01ITpo11bHb1X 

JKHBOTHblX npOHBJ1HJl3Cb C.'la6ee, 1 1eM 13 ncpBOH 11 BO BTOpoti ce

pHHX OllblTOB. 

Y 110.LT,OllblTHblX CBHHOK . 110JIY'-13BlUHX MOJIH611CH B KOJIH

'-ICCTllC 20 H 50 MK/Kr, Kapnma WOKa npOTCKaCT KaK y KOfHPOJib

HblX, a y CBl1HOK, rtOJlY'!aBUJHX 60j !bWl1e KO.'IWICCTBa MOJJH6.UeHa 

nopHLIKa 100Mr/Kr, OTMCl[ (UlOCb BH3'ta.'le HC60JJbWOe 6ccnoKOHCT

BO, 1aTeM yn{eTeHHe . Bee >KHHOTHb1e BbDKl·L'HI. 

Pe3IOMHPYH peJy;lbTaTbl nponcIIc11Hb1x 11cc11enonaHHH MO)l(HO 

33KJJIO'-IHTb, lJTO no.a BJll1HllHCl\1 cpaBHMTe.!lhHO lvl(IJlblX KOJIWICCTB 

MOJll16JJ.eHa, nopHJlKa 20Mr/ Kl-, at·rnqH1JJaKTWICCKHH WOK 

npm1BJl5{eTCSI co BCCMH npH 311aKavrn , 110 c tleKOTOpblM 3ana3,[lb!Ba

trneM no cpaBHCHHIO c KOtHpO.'lbHOll rpynnofl: >KHBOTHblX. 

non BJH1SHll1eM 6o_rlbllHIX KOJIWieCTB MO.'IH6JlCHa, nopSl.UKa 50 

11 100 Mr/ Kr, '-IYBCTBHTCJlbHOCTb oprcJHl131\1a K napc~nepaJJbHOMY 
IHlC)lCHl1K) aHaqHL'l3KTOreHa :nrn•nrrc: IbHO CHl1>K<lCTCH. '::ho HaXOllHT 

CBOe Bblpa)l(CHHe B YJUlMHCllHl1 npeMC!IH llPOHB.'lCHHSI BCero 

CHMffrDMOKOMrL'lCKCa a1rn<trn:rnKTWleCKOro WOKa y MOpCKHX 

CBHHOK, [l npeo61ran.aHHH H[l;JeHHti yrneTCHH>I y '.JTHX )l(HBOTHblX B 

TpeTbCH cep1111 onbITOB, KOfJla cpOKH HHbCKUHl1 pa3pewa10ll.l,eH 

1103bl aH3QJHJ1aKTOreHa norne CeHCH6l1JIH3HllHH 3Ha'lHTCJlbHO 

OT011BHHYJI11Cb. C.HcnycT TaK>KC OTMCTl1Tb, lJTO rtpH 118'-le )f(HBOT

HblM H36blTO'lHb!X KO: rn•1ecTn MOJIH6IICHa H BllCJlCHHH a1rn¢>1111aK

TOfeHa, OTMe'{a_rrncb <t>YHKlll10HaJlbHblC pacCTpoHcrBa co CTOpOHbl 

HepBHOH, llbIXaTC.'lbl!OH ' ll MlUCBapHTCJl bHO~i' l\l()llCBbJJlCJIHTeJibHOH 

Cl1CTCM H KpOBH . npwICi\1 ·.:n11 11apyllle!-IHH y KOHTpOJlbllOH rpyTlflbl 

)l(HBOTHblX llOCJle nepeHCCCIHHI mrnqHL'laKTH'ICCKOro WOKa BOCCTa

liaB.TIHBaJIHCb 3H3'1MTC.'lbHO 6bICTpce, llCM y JKHBOTHblX, 

noJiylf3BWHX MOJIH6J.lCH, y KOTOpb!X , KaK npaBHJIO, HllJlCJIHSI B03-

6y)l(llCHHH CMCHHJll1Cb yrnCTeHMC\1. Bee :no Mhl CBHJblDaeM c HH3-
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KOii pe3HCTeHTHOCTbIO H peaKTHBHOCThlO )tornoTHblX, noJiyqam1rnx 

106bITO'-IHble KOJIHqecrna MOJ1H6J.leHa, np1mO.D;H.ll.t;1{e K CHH:>KeHHJO 

~1yBCTBHTeJibHOCTH opraHHJMa K qy)KePOllHOMY 6enKy. 

.D,aHHble noJiy'-leHHbie HaMH no KapTHHe aHacf>HJ18KCHH, no 

creneHH pa3BHTHH. a.rrneprnqeCKOH peaKl.l,HH Ha QJOHe MOJIH6.n;etto

BOH HHTOKCHKSl.l,HH, BnOJIHe cornacyeTCSI c pe3yJibTSTaMH Haurnx 

npe.D;bI.Uyw,Hx HCCJICL{OBaHHii, IIOKa3aBlllHX CHH)l(eHHe Q:>aKTOpOB 

ecTeCTBCHHOH pe3HCTCHTHOCTH npH H36blTO'-IHOM nOCTYnJieHHH B 

opraHH3M MOJIH6L{eHa (M.C.fpHropH.H, Jl.f.TareBOCH.H, 1978; 
M.C.fpHrOpH.H H .up., 1980). 

TaKHM o6pa30M, H36hIToqttoe noc1)'nJieHHe MOJIH6.neHa B 

opraHH3M )t(HBOTHblX OK33bIBaeT cyr.u:ecTBeHHOe BJIJUIHHe KaK Ha 

ecTeCTBeHH)'lO pe3HCTeHTHOCTb, TaK H Ha aJIJieprH'lCCKYJO peaICTHB

HOCTb. 
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fJIABA VI 

B.JIHHHHE MOJIHJ>)J:EHA HA ITOKA3ATEJIH 
CHCTEMbl KPOBH 

B IIOCJie.UHHe )leCHTHJieTHSI COBpeMeHHaSI Me.UHK0-6HOJIOrH

ljeCKaH Ha}'Ka o6oraTHJiaCb HOBblMH Jia6opaTOpHbIMH H KJIHHH'lec

KHMH MCTO.UaMH HCC11e.n:oBaHHS1, B TOM 'IHCJie, MeTOllbI 

PaLlHOHMM~yttOJIOfH'leCKOro aHamna, KOMIIhK>TepHOH TOMOrpacf>HH, 

H30TOIIHOH Hecf>eJIOMeTpHH H .up. 0.uttaKO MH llIHpOKoro HCIIOJih-

30BaHHH HX Tpe6yeTCH JlOporocTOIOI.IJ:ee o6opy,n:oBaHHe, KOTOpoe B 

HaCTOSiwee BpeMH .UOCTynHo He60JibllIOMy 'IHCJIY CIIeU,HaJJH3Hp0-
BaHHblX HCCJleJl,OBaTeJihCKHX HHCTHTyfOB H KJIHHHK. 

HapJI..uy c 3THM HMeIOTCH TaK HaJhrnaeMhre 6a3HCHhte MeTo

LlhI, ,UaBHO orrpaa.n:anllJHe ce6H B KJIHHHKe H HCCJie)lOBaTeJihCKOH 

pa6oTe H 0611an:a10m11e IUHpOKHM cneKTOPOM np11Jio.lKeHHH. K 'IHC

JIY HX OTHO:HTCSI KJIHHHlJeCKHH aHaJJH3 Kpo1m, KOTOpbIH 611aro,Ua

PSI 60JibllIOH HHcf>opManrnttOCTH, II03DOJIHeT npH ero HCIIOJlh30Ba

HHH B KJIHHHKe IIOCTaBHTh Jl,HarH03 6oJie3HH, Ha3Ha"YHTh Jie'leHHe 

l1Me~Tb B03MO)KHOCTb 06beKTHBHOH HHQlOpMau1111 B npon;oJDKeHH~ 
BCeH 6011e3HH rrauHeHTa. 

K CO.lKaJJeH1110 rrpeCTH)f( 6a3HCHbrx MCTOJlOB Ja noc11en;Hee 
BpeMH HeorrpaB)laHHO yna.JI. 

Haw MHOroJienrni1 OIIbIT HCCJie,UoDaTeJibCKOH pa6oTbl IIOJ

BOJISieT JaKJI10lJHTb, 'ITO 11crroJibJonaHHe MeTOJl.OB attaJIH3a KPOBH 

)laeT Jl,O~TaTO"YHO OCHOBaHHH MH Cy)f()leHHS:I 0 CBOHCTBax H xapaK

Tepe )leHCTBHSI pa3JTWIHhfX cpaKTOpOB Ha opraHH3M. 

~ CBeTe rrp1rne)leHHOro, HJyqaSJ BJIHSIHHe MOJTH6Jl,eHa Ha )KJ1-

BOTHhlJ1 opraHH3M, Mbl ClJHTaJIH Ba)l(.HbIM H3Y"lJHTb ero BJIHHHHe Ha 
CHCTeMy KpOBH. 

CJien.yeT OTMeTHTh, 'ITO K HacTOSillleMy npeMeHH HaKonJieH 

3Ha'IHTeJihHblH MaTeplfaJI no YCTaHOBJieHHIO BJIHHHH}l MHKp03Jle

MeHTOB Ha COCTOSIHHe opraHoB H CHCTeM .lKHBOTHOro opraHH3Ma. 

Bonee Toro, BhrncHeHhI H HeKOTOphre MexattH3Mhl 6JiaroTBOpHoro 

If IIOB~~)f(JJ;a10mero n;eflcrn1151 OT.UeJibHhIX MHKp03JleMeHTOB Ha )KH

BOTHbIH opraHH~M. 0,UHaKO, Bee eur,e HeT 11Jil1 CKY.UHbl cae.neHHSI, 

Kaca10~ll(Hecsi .n;eHCTBHH pa3JIHl!HblX MHKpo:meMeHTOB Ha 3JleMeHTbl 

H CBOJfCTBa CHCTeMbl KPODH. 3To IIOJIO)f(eHHe Hepe.uKo orpaHH'IH

BaeT B03M0)1(.HOCTb HCnOJJh30DaHHJf pHn;a MHKp03JleMeHTOB B Me./lH-
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mrne, ceJlbCKOM X03HHCTDe H .up. He HMeH .uaHHhlX 0 IIOCJie.UCT

BJUIX HX .ueM:cTBHH, H rrpe)l(J],e BCero Ha KapTHHY KpOBH, HeB03MO)K

HO urnpoKoe HCIIOJlh30BaHHe MHKp03JleMeHTOB. 3TO OTHOCHTCH H 

K MHKp03JieMeHTy MOJrn6.ueHy. 

B .uocTynttoM: JlHTepaType Y.UaJIOCh HaHTH HeK0Topb1e cee.ue

HHH, KaCaIOIUHeCH BJIHHHHH" MHKp03JleMeHTOB Ha KapTHHY KPOBH. 

TaK, r.<t>.Ilorom1ti110 ( 1953) YCTaHOBHJI IIOBblllleHHe no.n: BJlHH

m1eM K06aJibTa H Me.UH lJHCJla 3pHTpOU,HTOD H co.uepxaHHH reMor

JI06HHa y CBHHeH. f.M.KanpHeJIOB (1953), IBy'laSI BJIIUIHHe pa3-

JIH'IHhlX KOHUeHTpaL(HH MOJIH6.ueHa Ha cparouHTaPHYIO aKTHBHOCTh 

JieHKOUHTOB JIHryilleK noKa3aJI, l!TO He60Jihll1He ero KOHU,eHTpa

UHH IIOBhllllaIOT, a BblCOKHe nOHH)KalOT aKTHBHOCTh JietiKOUHTOB. 

AHaJIOfHl[Hbie .uaHHhie 6hIJIH rroJiyl[eHhl B.H.HeKJIIO.UOBhTM (1963), 

E.<t>Jl,bIMKO (1963), ycrnHOBHBlllHX CTMMy11Hpyiomee ,UeHcmHe Me

.UH, K06aJlhTa H Maprattua Ha cparoaKTHBHOCTh JieHKOUHTOB, l[HCJIO 

3pHTpOI..1,HTOB H co.uepxaHHe reMorno6HHa B HHX. A.A6papoB 

( 1963) IIOKa3aJI' 'ITO npH aJIHMeHTapHOH aHeMHH Me.Uh H K06aJibT 

HOpMaJJH3YIOT KapTHHY KPOBH. l1cc11e.uonaHHHMH A.K.KaKyp1rnoi1 

(1963) yCTaHOBJieHo, 'ITO no.u H.JIHSIHHeM K06aJihTa yCHJIHBaeTCH 

cparoaKTHDHOCTh JieMKOUHTOB. 0.M.Mypa.usrn (1969) noKa3aJia 

6JiarornopHOe .ueiicTBHe K06aJihTa Ha CHCTeMy KpOBH. 

51.M.Bep3HHh (1950) ycrnHOBHJI rro11ox11TeJihttoe BJIHHHHe 

Me.UH Ha Kposernopem1e. IO.M.E>aJia, JI.B.J1HBlllHU (1965) Cl[H

Ta10T' 'ITO C.UBHrH B COCTaBe KpOBH rro.u BJlHSIHHeM MHKp03JleMeH

TOB cpe.n:ht, HBJISIIOTCSI npOSIBJieHHeM KOMIIeHcau:im Ha pa3mf8aIO

lUYIOCSI rHIIOKCHlO. <t>.51. E>epHllITeHH yCTaHOBHJl IIOJlO.lKHTeJlhHYIO 

ponh Maprattua B rrpoueccax KponernopeHHH. <D.0.Cy.L0101H (1965) 

IIOKa3aJia yaeJIHl!eHHe KOJlH'leCTBa 3p1HPOUHTOB H reMorno6HHa B 

KpOBH OBeU npH KOpMJieHHH HX lllJiaMHpoBaHHhlMH KOpMaMH, co

.uep.lKal.l(HMH PH.U MHKp03JleMeHTOB. 

M.C.fpJirOpSIH H r. r.reaopKHH (1965) rrpe.urrpHHIDIH HCCJie

)lOBaHHH no HJyqeHHIO BJIHHHHSI MOJIH6,UeHa Ha KapTHHY KPOBH B 

3KCrrepHMeHTe Ha KPOJIHKax H onuax no.u BJIHHHHeM cpaBHHTeJihHO 

MaJihIX KOJIH'leCTB MOJ1116.uetta rropHn;Ka 50 -100Mr/Kr H 60JihlllHX -

350-1000 Mr/Kr H Bblllle AIIH IIOJiylJeHHSI 3KCrrepHMeHTaJihHOH 

cf>opMhI MOJIH6.UeHo3a. Ha6JIJO.UeHHH 6hrnH rrpoae.netthl rnJOKe Ha 

oauax H KOPOBaX, co.uep)f(3lijHXCS:I D X035IHCTDax AHKaBaHCKOH M0-

11116.ueHODOH Erxn. 

Hmtce npHBO.UHM peJyJihTaTbl 3THX HCc11e.uooaHHH. 
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3Pl1TPOUHThL Yl3BCCTHO, '-ITO 3p:wrpOl.{11Tbl no '·IHCJieH

HOCTH caMaH 60JJbWaH l.J.aCTb Mopcj>OJIOrHl.J.eCKOro COCTaBa KpOBH. 

OcHOBHaH cPYHKUi-rn 3pHTPOUHTOB - 06ecnel.J.eH11e raJoo6MeHa. 

0.UHOBpeMeHHO OHl1 Y'-IaCTBYJClT B Ba:itrneHI.U11X npoueccax peryJIH

UH11 KHCJJOTHO-LUeJJ04Horo paBHOBeCHH, Ba:)ICHOro yCJJOBHH 

nocTOHHcrna BHyrpeHHeH cpe;:i:hL Ben11Ka ponb 3pHTpOUHTOB a 

ct>epMeHTHBHblX npoueccax, 1160 OHH HBJJHIOTCH HOCHTeJJHMH 40 

$epMeHTOB. Ba)ICHO 11x yqacTHe B TpaHcnoprnpoaKe aMHHOKHCJIOT 

B TKaHH, a TaJOKe B HMMy1m6110JJOrHl.J.eCKHX npoueccax, OCYLUeCTB
JJHeMbJX Ha.JJHl.J.HeM OKCHTponHbIX cpepMeHTOB. 

KaK BHJJ:HO 113 np11ae;:i:eHHoro HenonHoro nepe'l.H.SJ, pOJJb. 

3PHTJ>OUHTOB B )1(11BOTHOM opraHH3Me BeJIHKa. l13MeHeHHH B HX 

KOJJH4ecme, CTPYKType H CBOHCTBaX BJJeKyr 3a co6ow PH.ll Hapywe
HHH B )l(ff3He}le.SJTeJihHOCTH opraHH3Ma. 

Pe3yJihTaTbI Haumx 11ccne.uoBaHHH rroKa3a.JJH, 'I.TO MOJIH6.UeH 

B KOJJHl.J.ecrne OT 100 .uo 1000 Mr Ha fOJJOBY y oeeu Bbl3bIB3.eT Ja

MeTHOe yaeJJHl.J.eHHe l.J.HCJJa 3PHTpOUHTOB. ITpH HCXO}lHOM KOJIH-

4eCTBe 6,3-10,5MJIH/MM
3

, KOJIHl.J.eCTBO 3pHTPOUHTOB .UOCTHraeT 8 3- · 

I 0,5 MJIH/MM
3

' 'I.TO CBH}lCTellbCTByeT 0 CTHMym1pyiow.eM WIHHH~H 
MOJJH6,UeHa Ha npOI..{ecc KpoBeTBopeHHH. 3Hal.J.HTeJibHO 60JiblUHe 

KOJIH4eCTBa IlOPH.UKa 1000 11 BbIWe B 3KCrrepHMeHTe Ha OBI.lax OKa-

3hIBaJOT OTPHUaTeJlbHOe JlCHCTBHe Ha 3pHTpOil033, Bbipa:lKaJOw.eeCSI 

B yMeHbllieHHH 4HCJia 3pHTJ)OUHTOB, }lO 4,0-4,9 MJJH/MM3. Tio.z:cr

BepJK.LI;eHHeM Toro, 4TO 60JibWHe KOJIH4eCTBa MOJJ116.ueHa OKa3bl

BaJOT OTpHUaTeJibHOe .ueH:CTBHe Ha 3PHTp0Il033, CJJy)KaT .uaHHhie, 

nonyqeHHbie Ha oBuax, conep:lKa1U11xc51 B coaxo3e AHKaBaHa 

(Erxn o6orall.(eHHa51 MOJIH6;:i:eHOM), B opramt3M KOTOpblX c KOp

MOM nOCTynaeT cpaBHHTeJJbHO 60JJbWOe KOJ1114eCTBO MOJI116,UeHa, 

lfeM COOTBeTCTBeHHO B opraHH3M OBeI..{ KOHTPOJJbHOH 30Hbl. A 

HMeHHO, y oaeu AHKaBaHCKOro COBX03a B cpe.uHeM KOJIHl.J.eCTBO 

3PHTPOUHTOB B I MM
3 

Kp0Bl1 COCTaBJJHeT - 7 ,6 MJJH/MM3' y KOHT

POJibHhlX - 10,4 MJJH/MM 3
. Op11MepHO Ta.Koe )l(e COOTHOllieHHe Ha

MH nOJIY'{eHo H npH 11CCJie}lOBaHl1H Kp0Bl1 KOpOB yKa3aHHblX MeCT
HOCTeH. 

fEMQDlOE.HH . Co.uep:lKaH11e reMorno611Ha y HHTaKTHbIX 

OBeU (KOHTpOJJb) COCTaBJJHJJO 55,2%. ITo;:i: BJil1.SJHHeM Ma.JJblX KOJIH

l.J.eCTB, co.uep)l(aHHe ero Bo3pacrneT 11 cocrnBJISieT 62,4%, 6oJihllIHe 

KOJIH4ecrna Be.uyr K CHH:lKeH1110 co.uep:lKamrn reMorno6RHa ;:i:o 

47,3%. Ba)l(HO OTMeTHTh, 'I.To co.uep)l(aHHe reMorno611Ha y oeeu 11 
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KOPOB AHKaBaHa cpaDHHTeJibHO HH3KOe - 55,6% - 61%, a y KOHT

pOJibHblX (co.ue)l(all..{HXCSI D X03HHCTBax c 06bI4HbIM co.uep)l(aHHeM 

MOJIH6,UeHa B cpe.ue) COOTBeTCTBeHHO 68,4% - 76,9%. 

,ll,HHaMHKa KOJJHl.J.eCTBa reMorno611Ha cornacyeTCH c TaKOBOH 

IlOJiyqeHHOH B OTHOllieHJU1 3pHTp01.1,HTOD - IlOBbIWeHHe HX lfHCJia 

no.a BJIHHHHeM Ma.TlblX KOJIH4ecm MOJIH6,UeHa H YMCHbllieHHe IlOJJ: 

BJIHHHHeM 60JJbllIHX ero KOJIHl.J.eCTB. 

fEMAIOKP11THOE lll1CJIO B .UHHaM11Ke noKa3a.n:o TY )l(e 

3aKOHOMepHOCTb KaK H B OTHOWeHl1H KOJIHl.J.ecrna 3PHTJ>OUHTOB H 

reMorno611tta. TaK, .uo .n.a4H MOm16.n.eHa B cpe.u.HeM reMaToKpHTHOe 

4HCJIO y oaeu COCTaBJIHJIO 27,7:72,3, no.u BJIHSIHl1eM MaJJOfO KOJIH-

4ecrna - 33,3:66,7 . flo,U BJIHSIHHeM 60JibllIOrO KOJIHl.J.eCTBa MOJIH6-

,UeHa rrpOHCXO,UHT 3aMeTHOe yMeHbWeHHe ero - 23, 7:76,3. Atta/la

fH4HaH KapTHHa ycTaHoBJJeHa y oaeu H Kopoa coaxo3a AHKaBaH. 

flpHBe,UeHHbie ;:i:aHHbie Jl03BOJ1HIOT 3aKJIIOl.J.HTb, 4TO BeJIHl.J.H

Ha reMaTOKJ>11THOro •rncna rrpHMO nporropu110HaJJbHa lfHCJIY ct>op

MeHHblX 3JieMeHTOB KpOJ:IH H, rrpe)K,Ue scero, 4HCJIY 3J>HTpOUHTOB. 

Cne.u.oBaTeJibHO reMaTOKpHTHOe l.J.HCJJO rrpeTepneaaeT aHa.n:orHl.J.Hble 

C,UBl1rl1 no.a BJTHSIHHeM pa3JIHl.J.HbIX KOJIHtieCTB MOJJH6}J,eHa, lfTO H 

3pHTPOUHThl. 3TO IlOJJO)f(eHHe cornacyeTCSI TatoKe c ycTaHOBHB

WHMCH B3rJJH)l,OM B reMaTOJJOrHl1, 4TO reMaTOKp11THOe lfHCJJO B oc

HOBHOM 3aBHCHT OT KOJJWieCTBa ct>opMeHHblX 3JJeMeHTOB KJ>OBl1, H, 

CJJe,UOBaTeJihHO, yMeHbWeH11e BCJll14HHbl reMaTOKPHTHOfO l.J.HCJJa 

rrpOHCXO.UHT, rnaBHblM o6pa30M, BCJieJJ:CTDHH yMeHbllieHHH l.J.HCJJa 

3pHTpOUHTOB. 
Atta.JIH3HPYH rronyl.J.eHHbie .uaHHbJe D OTHollleHHH rette3a 113-

MetteHHH •mc11a 3pHTPOU11TOB nOJ~ BJil1.SJHHeM 60JJbllIOrO KOJIWieCT

na MOJJH6.n.eHa, MO)f(HO .uonycn1Tb, 4TO MOJJH6)1.eH OKa3bIBaeT paJ}J,

pa)f(aJOU.(ee .ueHCTBHe Ha peu,emopbl KOCTHOfO M03ra. YcTaHOBJle

HO, 'I.TO Ma.JJbie ero KOJJH4CCTBa, cornacHO 06ll.(e611011ornl.J.eCKOMY 

3aKOHY ApHJJ:T - illyJibUa, nc11e.n.crn1111 yMepeHHOro pa3.U.J>a)l(eHHSI 

aKTHBHPYJClT .u.esiTeJJbHOCTb KOCTHOfO M03ra, B pe3yJihTaTe qero KO

J111l.J.eCTBO 3J>HTpOU11TOD D rrep11cpepHlfeCKOH KPOBR nOBblllfaeTCH, a 

60JlbU1He - yrHeTa:JOT, 4HCJ10 11X rrpH 3TOM COKpall.(aeTCH. 

B 3TOH CBSl311 MO)l(HO COCJiaTbCH Ha pa60Tbl Cl>ap6epa (1938, 

1948), KOTOpbIH B CBOHX HCCJie,UOBaHHSIX no.u.rnep)l.HJI BblCOKyJO 

l.J.YBCTBHTeJibHOCTb peuenTopoB KOCTHOro M03ra K pa3JI~lfHblM Be

ll.(eCTBaM XHMHl.J.eCKOH rrpRpOJJ:bl. He JJRllieHO OCHOBaHHH .uorryIUe

HHe H 0 TOM, 'I.TO 60JibW11e KOJJH'IeCTDa MOJJH6)1,eHa Bbl3blBaJOT 
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peQ>JieKTOpHoe yrHeTeHHe KpOBeTBOpHOM QlYHKUHH KOCTHOro M03-

ra Yepe3 peu;ernopttoe rroJie )l(e11y.z1xa. 3rn Haxo,1u1T rro,n:rnep)l()],e

HHe B pa6oTax B.H.llepHHroBcKoro (1946), KOTOpbIH B CBOHX 

CHCTeMaTH1leCKHX HCCJieJJ,OBaHHSIX ITO QlH3HOJIOrHH peuerrTopoB PSl

JJ,a opraHOB, yCTaHOBHJI HX crroco6HOCTb BOCIIPHHHMaTb H pearn

poBaTb Ha XHMH'feCKHe pa3JJ,pa)KeHHSJ, H TO, 'ITO KOCTHOM03roBble 

JlOJIOCTH HMelOT HepBHbie OKOH'iaHHH, KOTOPhie 04eHb 4YBCTBH
TeJibHbl K pa3Jlwrnoro po.ua pa3,n:pa;fCHTeJIJCM. 

B 3TOH CBSl3H rrpe)lCTaBJIHeT HHrepec H pa6oTa B.fl.Kop)l(ye

Ba (1964), YCTaHOBHBWero IIPHMYJO CBSl3b Me)l(;:i:y BeJIH4HHOH CKe

JieTa H KOJ1H4eCTBOM Kp013H y )KHBOTHblX, TeM CaMbIM, JlOJlTBep.uHB 

rrpeir:rro,1o)l(eHHe y4eHbIX 0 TOM, 4TO rrpouecc KpOBeTBOpeHHSI 

npOHCXOJ],HT He TOJibKO B H3BeCTHOH HaM reMOJl03TH4eCKOH CHCTe

Me, HO H npH aKTHBHOM yqa~THH Bcero CKeJieTa )KHBOTHOro. 3To 

JJ,aeT HaM B03MO)l(HOCTb c.ueJJaTb .uorrymeHHe 0 TOM, 4TO COKpame

HHe 4HCJia 3PHTPOUHTOB y )l(HBOTHbIX B H3Y4aeMblX HaMH YCJIO

BHSIX MO)l(eT 6bITb cne,n:CTBHeM pa3BHBa101u:erocH OCTeonopoJa, rrpu 

KOTOPOM, no BHJJ,HMOMy, HapywaeTCSI H reMOJl03TJillfecKaSJ QlYHK

um1 KOCTHOH TKaHH . He HCKJIIOY:eHo, lfTO paJBHTHe aHeMHH rroJJ, 

BJlHHHHeM 60JiblIIHX KOJIHY:eCTB MOJIH6JJ,eHa npoHCXOJJ,HT B peJyJJb

TaTe o6e,n:Hemrn opraH113Ma Me.IJ:blO (HMeH B BHJlY yY:aCTHe Me.zi:H B 

KpOBeTBopeHHH), BCJie,UCTBHe BhITeCHeHHH ee MOJJH6.UeHOM. 

B pacKpblTHH MexaHH3Ma H3MeHeHHH B KpaCHOH KPOBH H 

rrpe)l()],e BCero, yMeHhilleHHH 4HCJJa 3PHTPOUHTOB, HeMaJIOBIDK~y~ 
POJJb HrpaeT TO, 4TO 60JJbllI11e KOJIHYecrna MOJIH6JJ,eHa SIBJJHIOTCH 

CTpeccoreHHbIM Q>aKTOpOM H B 3TOH Cl3Sl3H MOJIH6.n:eH03 paCCMaT

PHBaeTCJI KaK HBJieHHe CTpecca (M.C.fpHrOPSIH, 0.M.Mypll,llHH, 

1984). HJBeCTHO, 4TO rrpH .zi:eiicTBHH 3KCTpeMaJibHhIX Q>aKrnpoa, 
8 

TOM 4HCJJe XHMH4eCKHX, Hepe.zi:1<0 Ha61110.uaeTC5! yCHJieHHe 3pH'rpo

JlHepe3a H 3PHTpom1311ca. 3rn HaxoJJ,MT rro.urnep)!(JJ,eHHe 8 pa6ornx 

Jl . .11.EpwonoH: (1996), KOTopaH B CBOl1X MHOf04HCJJeHttbIX HCCJJe

LJ:OBaHHJIX Ha XHBOTHhIX Ha6J110.zi:ana yc11nett11e 3PHTpOJJ.Hepe
3

a H 

3p11TpOJJH3HCa (reMOJJH3) IlOJl .n:eiiCTBHeM CTpeccopoB pa3JIH'fHOH 

IIPHPOLJ:bI. 3To J1BJiem1e aBTOp CBJf3brnaeT c ryMOPaJibHhlMH reMo

JIHTH'feCKHMH Q>aKrnpaMH (fK<D), aKnrnaum1 KOTOpbJX npH CTpec

ce npOHCXO.!J:HT, IIOBHJlHMOMy, B pe3yJJhTaTe JlOCJJe.zi:oBaTeJibHOro 

l303HHKHOBeHHH B3aHMOo6ycJIOB.IIHBatowHX naTOJIOfH4eCKHX rrpo

ueccos, B TOM lfHCJJe HapyweHHH MHKPOUHPKYJISIUHH rrp11 MOJIH6-

.n:eH03e (H.B.MapKapSIH, M.C.fp11ropHH, 1996), B03pacTaHHeM rre-
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peKHCHoro OKHCJieHHSl JIHJTHJJ,OB rrpH CTpecce (A.P.MKpT4HH, 

M.C.fp11ropsiH, 1997) 11 .up . Mern60111111ecKHx rrpoueccos. 

OCMOTlf'fECKAH ._-P_E311CTEHIHQCT_h __ 3El:l.IFOI.l~ 
T.OB_ SIBJIHeTCSl OLJ:HHM H3 npHMblX IIOKa3aTeJieH COCTOHHHSI 3PHT

porr033a, 3pHTPOLJ:Hepe3a H HX COOTHOUieHHH. OcMOTH'IeCKaJI pe-

3HCTeHTHOCTb 3PHTPOUHTOB HJyqaJiaCh IIOJ:i: BJIHSIHHeM pa3JIH'IHbIX 

KOHUeH'rpau11if XJIOPHCTOro HaTpHSI (f.f.feBOplOIH, 1965). 
PeJyJihTaThI 113yqeH11H rroKa3aJIH, 4TO ocMOTH'fecKaH pe-

3HCTeHTHOCTh 3p1npou11ToB B 11JyqaeMb!X ycnoBH5IX cymecTBeHHhIX 

11JMeHeH11l1 He rrpereprreBaeT. TaK, y 6oJJhHhIX OBeu no cpe.n:HHM 

.n:aHHblM OHa COCTaBJISleT 0,76 - 0,50, a y KOHTpOJJbHhIX 0, 79 -
0,45. 3TH Jl;aHHble IIOilTBep)l(Jl,alOT CKa3aHHOe BbIWe. 

Onpe.ueneH11e pe311cTeHTHOCTH 3p11Tpou11rna 3p11TporpaQ>11-

qecK11M MeTOJl;OM Jl03BOJIHJIO ycTaHOBHTh, 'ITO np11 3Kcrrep11MeH

TaJibHOM MOJIH6.ueHo3e KHCJIOTOYCTOH4HBOCTh 3pHTPOUHTOB rra

.n:aeT. TaK, y KOHTPOJihHblX )l(HBOTHhIX pa3pywett11e 43% 3p11Tpo

UHTOB HacryrraeT Ha 90 ceKyH.lle , y 60JibHhlX 3KCIIepHMeHTaJihHOH 

Q>opMOH MOJJH6.ueH03a IIO.ll llJIHJIHHeM 60JibWOrO KOJIH'leCTBa MO

JIH6.lleHa 3Ha'IHTeJibHO rrair:aeT, IIOJIHblH reMOJIH3 y IIOJl;OilbITHblX 

)l(HBOTHblX COBepwaeTCH B OCHOBHOM Ha 30-60 ceKYHLJ: 6hlCTpee, 

'leM y KOHTpOJibHbIX )l(HBOTHblX. 

CKOPOCTb OCE.llAlilUI 3.Pl1TPQIJ,11TOB.(C03). KaK 

H3BeCTHO, K lfHCJIY HenpeMeHHhlX IIOKa3aTeJieH npH KJIHHH'leCKOM 

attaJIH3e OTHOCHTCH TaK)l(e orrpe,n:eJieHHe CKOpOCTH oce)l;aHHH 3pHT

POUHTOB. ).],JJSI IIOJIHOThl Cy)l(Jl,eHHH 0 xapaKTepe BJJHSIHHSI MOJIH6.n:e

Ha Ha CHCTeMy Kp013H 3TOT flOKaJaTeJib Hap5I.llY c .upyrnMH MO)l(eT 

OKaJaTbCSl rroJie3HblM H 13 pacKpblTHH naToreHe3a MOJI116.n:eHOBOro 

TOKCHK03a. 

CTo.u BJIHSIHHeM 60JihllIOrD KOJIH'leCTBa MOJIHfi.IJ:eHa, ITO JJ,aH

HhlM r.r. feBOpKJIHa , oceir:attHe 3pHTPOUHTOB YCKOpHeTC5I. TaK, 

C03 y HHTaKTHhlX - KOHTpOJihHbIX OBel( B cpe.uHeM COCTaBJIHJia 

lMM 3a 1 qac, y 60JibHblX MOJI116JJ,eH030M - 3 MM/'IaC, 3TO 3Hatrn

TeJibHOe ycKopeHHe, HBJISllOUJ,eec.H IJOBHLl:HMOMY CJie)lCTBHeM aHe

MHH, KaK HOPMOXpOMHOH, TaK 11 rnnoxpoMHOH. EcTh yKa3aHHe Ha 

TO, 4TO Ha ycKopett11e C03 HapHJ:i:Y c KOJJHY:ecrnoM 3pHTPOUHTOB 

11 HX 3JieKTPH'leCKHM 3ap51JJ.OM, onpe,lleJieHHOe BJlHHHHe OKa3bIBaeT 

H CTerreHb BH3KOCTH KPOBH, corrpOBO)l(Jl,alO~aHCH HaKOTIJieHHeM 

rpy60.n:11crrepctthrx 6eJIKoB, yc1<opS110m11x 3TOT rrpouecc. He HMe5I 

rrp.SIMhlX JJ,aHHblX OTHOCHTeJJbHO KOJJH'leCTBa rpy60.zi:11cnepHblX 6eJI-
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KOB npH MOJ1H6AeH03e, Mbl, TeM He Mettee, MO)l(eM CBH)leTeJlhCTBO

BaTb Ha OCHOBaHHH HaWHX HCCJle)loBaHHH, 'ITO IlPH 3KCnepHMeH

Ta.llbHbIX H CilOHTaHHbIX <t>opMax MOJIH6)letto3a npOHCXO)lSIT cy

iuecTBeHHbie C,lUmrn B o6MeHe 6eJlKOB H 6enKOBOH <t>opMyne 

(M.C.fpHropHH, A.C.Bpyrsitt, 1966; M.C.fpHropsitt, JI.f.TaTeBo

CHH, 1972; JI.f.TaTeBOCSIH 1981,1986,1990 H .n;p.) 

.CBEPTblBAEMOCTb.. KPOBJ1. CeepTbrnaeMOCTh KPOBH 

O)lHa H3 3alll,HTHbIX CBOHCTB opraHH3Ma, npe.n;OTBpaiuaK>II.lHX KPO

BOTe'!eHHe OT B03MO)f(HbIX TpaeMaTwieCKHX 11 AP· npwmH. B oc

HOBe ne)f(HT cno)f(HbIH <t>epMeHTaTifBHbIH npouecc nepexoAa pacT

eopHMoro <t>H6pHHOfeHa B <t>H6pHH, o6pa3oBattHe KPOBHHOro 

crycTKa, JaKpbIBiowero noepe)l(,JJ,eHHyK> qacTb cocy.n;a. BpeMSI 

ceepTbIBaHHSI y pa3JlH'IHbIX opraHH3MOB CHJlbHO BapbHpyeT. Onpe

.n;eneHHe BpeMeHH ceepTblBaHHSI HMeeT 60JlbWOe 3Ha'leHHe B KJll1-

HH'leCKOH npaKTHKe, B HCCJle.D;OBaTeJlbCKOH pa6oTe H AP- Ilo Bpe

MeHH caepTbIBaHHSI MO.lKHO IlOJlY'IHTb HH<t>opMaumo 0 COCTOSIHHH 

<t>aKTopoa, npHHHMalOUlHX HenocpeACTBeHHOe yqacT11e e npouecce 

CBepTblBaHHSI, a HMeHHO, 0 KOJlH'leCTBe TpOM60UHTOB, M}'KOilOJlH

caxapHAOB H .n;p ., a qepe3 HHX 0 <PyttKUHOHaJibHOM COCTOSIHl1H ne

'leHH, o6Metta aewecTB, KpoeeTeopeHHH 11 AP· 

Onpe.n;eJYettHe epeMeHH caepThIBaH11H KpoBH npoeo.n;HJIOCb e 

amu1orwrnhrx ycJIOBHHX H tta Tex )l(e )l(HBOTHbIX. Pe3yJibTaTbI rro.11y

'leHHhie f .f .feBOpKHHOM 110Ka3aJIH, '!TO 110A BJllUIHHeM MaJYOfO 

KOJIH'!ecrna MOnH6.n;etta npoHcxo.n;HT ycKopeHHe npouecca ceepTbr

eaHHSI KpOBH. TaK, HCXOAHhie noKa3aTeJIH BpeMeHH ceepTbIBaHHH 

KpOBH y oeeu, no cpe.uHHM .uaHHbIM cocTaBJISIIOT 4 MHHYThI, a 110.u 

BJIHSIHHeM MOJlH6,UeHa Mettee 3 MHHyr. HeKOTOpoe ycKopeHHe 

ceepThrnattHH KPOBH MbI CJCJIOHHbI o6'hHCHHTb yeenH'lettHeM KOJIH

qecTBa TpoM6ou,HTOB, ycrnttoBJJeHHoe ttaMH B 3THX ycnoBHSIX, 110-

BbIWeHHeM ypOBHSI 110Ka3aTeJleH <l>YHKU,HOHaJlbHOro COCTOSIHHSI 

Ile4eHH, yBeJlH'IeHHeM KOJlHLieCTBa HOHOB KaJ:lbl.l,HSI. Oo.n; BJIHSI

HHeM 6oJlblliHX KOJ1H4eCTB MOJIH6AeHa, KaK y)l(e yKa3blBaJIOCb, pa3-

BHBaeTCSI MOJIH6,UeH03- BpeMH ceepTbIBaHHSI KpOBH YJlJIHHSleTCSI H 

COCTaBJISieT 5,5 MHHyT. 3TH ,UaHHbie no.11yqeHHbie B 3KCnepHMeHTe 

HaXOJJ;SIT IlOJIHOe no.n;rnep)l(,UeHHe H B HaWHX HaTYPHbIX Ha6JIK>.LI;e

HHSIX. TaK, y oeeu AttKaBaHcKoro coex03a epeMH ceepTbIBaHHH 

KpOBH 6bIJIO - 5,7 MHH., y KOpOB 8 MHH., a y KOHTpOJibHbIX COOT

BeTCTBeHHO 4,3 H 5 MHHyT. Y)lJIHHeHHe epeMeH11 ceepTbIBaHHSI 

KpOBH Mbl paccMaTpHBaeM KaK CJle.D;CTBHe TOKCH'leCKOro BJI11SIHHSI 

120 

MOJIH6,UeHa tta 3JleMeHTbl CBepTbIBaK>weli CHCTeMbl KPOBH H KaK 

CJle)lCTBHe HapyweHHSI CHHTeTH'leCKl1X npouecCOB B neqeHH' a 

TalOKe 1rn6JYK>,llaK>WYJOCSI rHnonpoTeHHeMHK> B ycJIOBHSIX MOJIH6,Ue

H03a. 
JIEft.KOUHTbl. Co epeMeH l1..H.Me'IHl1KOBa, OTKphrnwero 

SIBJieHHe <t>aroUHT03a, 11poee,UeHbl MHOfO'IHCJieHHble HCCJie.n;oea

HHSI, IlOCBHWeHHbJe H3yqeHHK> AHHaMHKH JieHKOU11TOB H 11eHKOf

paMMhl 110A BJIHSIHHeM pa3JlH'IHblX <t>aKTOPOB Ha opraHH3M. JiJiaro

.uapH HH<t>opMaTHBHOCTH J].aHHblX, nony'leHHbIX npH H3yqeHHH KO

JlH'IeCTBa JleHKOUHTOB 11 nei1KorpaMMbl MO>KHO HMCTb c~eHHe 0 

COCTOHHHH opraHH3Ma, 11 rrpe)l(,JJ,e ecero, 0 ero HMMyHHOM CTaryce. 

JleHKOUHTbl He TOJlbKO ocywecTBJIHIOT iparoUHT03 c nocne

.U)'IOWHM o6e3Hpe)l<:HHaHHeM B036YAHTeJieH pa3JIH'IHbIX 6oJie3HeH, 

HO H 11POJJ.YUHPYIOT aHTHTena, YTHJll13HPYK>T norn6wHe H pa3py

weHHbie JCJieTKH. B HaCTOSIWeM HJBeCTHO, 4TO neifKOUHThl ecry

naK>T B 6opb6y He TOJlbKO c TeJiaMl1 reHeTH'leCKH 'I~blMH .n;aH

HOMY opraHH3My, HO 11 c co6crneHHblMH , ne<PeKTHHHO nepepO)l(

neHHhIMH TenaMH. 
JleHKOUHTbl npHHHMaJOT yqaCTHe H B npoueccax o6Metta Be

i.uecTB. A.M.feHKHH (1939) ycTaHODHJI npslMyK> CBSI3b Me:lKLl.Y co

J1.ep)l(am1eM fJI11KOreHa H KOJlH4eCTBOM JieHKOUHTOB. 11.<l>.CoJIJ].a

TeHKOB peJyJlbTaTaMH CHOHX HCCJleJlOHaHHH no.urnepti:HJI 3TO 110JIO

)f{eHHe H npHwen K BbIBOLlY 0 TOM , '!TO KOJIH'leCTBO fJlHKOreHa B 

opraHH3Me B OCHOBHOM 3aBHCHT OT KOJll1'1eCTBa JieHKOUHTOB. 

OpHMepos, noJJ.eep)l(,JJ,aK>WHX MHororpaHHOCTb <l>YHKll,HH nei1:Ko

UHTOB, 11peJJ.OCTaTO'IHO, OJ].HaKO np11xOJ].HTC.SI BHOBb KOHCTaTHpO

BaTb, '!TO B JJ.0CTYl1HOH HaM JIHTepaType YJJ.aJIOCb HaHTH eecbMa 

CKYJJ.Hble .n;aHHbie 0 WIHHHHH MOJlH6J].eHa Ha co.n;ep)l(aHHe JieHKO

UHTOB B KpOBH. f.M.Ka11pHeJIOB (1957), H3y'IaSI BJIHSIHHe pa3JIH'l

HbIX KOJil1'1eCTB MOJ1H6.ueHa Ha <t>aroaKTHBHOCTb JieHKOUHTOB ycrn

HOBHJI, 'ITO 60JlbWHe KOHUeHTpauHH MOJIH6ti:eHa 3Ha'IHTeJihHO no

ti:aBJISIIOT aKTHBHOCTb JieHKOU11TOB, Torti:a KaK MaJlbie - JaMeTHO 

IlOBbIWaK>T ee. 3TOT BblBOJJ; r.M.KanpHeJlOBa cornacyeTCSI c .uaH

HbIMl1 ttaumx MHOfO'IHC.'leHHbIX 11CCJieJ].OBaHHH, 110Ka3aBUIHX 6Jia

rornopHoe BJIHHHHe MaJlblX KOJIH'leCTB MOJIH6.uetta Ha pa3JIH'IHble 

noKa3aTeJil1 )l(H3HeneHTeJlbHOCTH opraH 113Ma. 

Pe3yJibTaTbI Haw11x Hcc11enosattHH 110 HJyLieH HJO BJIHHHHSI 

MOJIH6JJ.eHa Ha JJ.HHaM11KY JleHKOUHTOB H JleHKOrpaMMbl 110Ka3aJYH, 

4TO 110.ll BJIIHIHHeM MaJIOro KOJIH4eCTBa MOJl116,lleHa OTMe'laeTCSI 
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yMepeHHoe YBem1'-Iem1e '-IHCJia 11eliKou11ToB. TaK, .no D,a'-IH MOJI116-

.n:etta KOJUl'-IeCTBO JieHKOUHTOB y oaeu B cpe.n,HeM COCTaBJUIJIO 8,3 
ThIC/MKJI, no.n: BJIHHHl1eM MOJIH6,neHa 11X t.tHC.110 D,OCT11f.110 12 
ThIC./MKJI. TaKaH )l(e KapT11Ha yoe.1111'-Iemrn l.f11c.11a Jiei1Kou11ToB Ha

MH TIOJiytleHa H y ooeu 6oIIhHblX 3KCnepHMeHTaJihHOH ct>opMOH 

MOJIH6.n:eHo3a, T.e. no.n: RJIHHHHeM 60JiblllOro KOJIH'-IeCTBa MOmt6ae

tta, c TOH JIHlllh pa3HHuel1, t.tTo no.n: BJil1HHHeM MaJioro KOIIHl.fecTBa 

MOJIH6.n:etta OTMe'-IaeTCH yMepeHHhlH JieMKOUHT03, a npH 3KCnepH

MeHTaJihHOM - IIeHKOIJ.HT03 D,OCTHraeT B cpeD,HeM 15,6 TblC./MKJI, 

npH MaKCHMaJihHOM 18, 7 TbIC./MKJI. 

Pe3yJJbTaThI H3y'-Iemrn ,mrnaMHKl1 11e:HKOUHTOB y )tOiBOTHbIX 

AHKaBaHCKOro COI3X03a, 60JJbHhlX CTIOHTaHHOH <f>opMOH MOJUt.6.n,e

H03a, HaMH ycTaHORJieHa aHaJIOfH'-IHaH 3aKOHOMepHOCTb, t.tTO H y 

)l(HBOTHblX 60JJbHblX 3KCnepHMeHTaJibHOH ct>opMOH MOJJH6,netto3a. 

3To TI03BOJIHeT pe3JOMHponaTh, '-ITO no.n BJil1HHHCM 1136bIT0l{H0fO 

TIOCTYflJleHHH MOJJH6,neHa I3 )l(J1BOTHblH oprattl13M Ha6moD,aeTCH 

JieHKOUHT03, '-!TO KpacHope'-11180 TIOll,TBCp)l(lJ.aeTCH CJJell,YJOlllHMH 

.n:aHHhlMH: y 60JibHhlX oneu CTIOHTaHHblM MOJ1116ll,eH030M KOJ1H

l{eCTI30 JJeHKOU11TOB COCTaBJUieT 14,8 TblC./MKJI, y KOpOB - 9,6 
TbIC./MKJI, y ooeu KOHTpOJJbHOH 30Hbl 9,7 TblC/MKJI, y KOpOB - 7, 
TbJC./MKJI. 

feHe3 yoeJIHt.teHml '-IHCJia JleHKOLl,HTOB no.n BJI11HHHeM MaJIO

ro KOJUtt.teCTBa MOJIH6,neHa, MO)l(HO, B H3BeCTHOH Mepe, CBH3aTb c 

a.n:peHaJIHHeM11eH npH MOJIH6,neH03e, ne.n:ylUeH K COKpameH11JO 

KancyJJhl opraHOB ]l11McPaT11'-1eCKOH CHCTeMbI ( B KOTOpbIX aenOHH

PYJOTCH JJeHKOU11ThI) 11 Bbr6pocoM o nep11cl>epttt.tecKyt0 KpOBh JieH:

KOUHTOB H, npe)l(lJ.e Bcero, JI11McPOUl1TOB. BMeCTe c TeM yBeJJWie

HHe t.tHCJJa JieHKOUHTOil B03MO)l(H0 npOHCXOLlHT H pect>.11eKTOpHo, 

ecJie.QCTBHe pa3.llpa)l(eHHS1 peuenTopoa oprattoB nmueoapeHHH, KaK 

3To 6bIJIO ycrnHOBJieHo B.H.liepH11roacK11M, A..H . .HpollleBCK11M, 

P.M.CTenaHHH (1953), noKa3aoumx, t.tTO MexaH11t.teCK11e 11 XHM11-

'-IeCKHe pa3)lpa)l(eHl1Sl peuenTOpOB )l(eJJy.QKa TIPHBOD,HT K pe<f>JJeK

TOpHOMy noBhilllett.mo K01111'-leCTBa JieHKouHTOB. He HCKJIJO'-leHo, 

l{TQ B OCHOBe XHMWJeCKOro 111111 HHOfO pa3ll,pa)!(eHHS1 Jie)l(J1T TOT 

)l(e MexaHH3M, OTBeTCTBeHHb1i1 Ja a.n:peHaJIHHeMHJO. Yoe.11w1eH11e 

KOJil1'-Iecrna JieHKOUHTOB np11 MOJI116JI,eHo3e, Ha HallJ B3fJIHJl, 6e-

3YCJIOBHO SlRJIHeTCSl CJie.n:crn11eM H BOCnaJIHTeJibHOro npouecca B 

opraHax nHIUeBapeHHH, He113MeHHO B03Hl1KaJOlUero npH 3TOH 6o

Jie3HH H HllJIHJOlllefOCSl OD,HHM 113 Kapll,11HaJibHbIX npH3HaKOB 
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MOJJH6D,eHOBOH naTO.llOrnH . 

l1Jyt1eH11e COCTOSlHHH .11ei1KorpaMMbl no.n: BJJl1HHHeM MOJ1H6-

ll,eHa npoBOJlKJIOCb napavteJibHO Ha Tex )f(C )f(l1BOTHblX. IloJJytteH

Hble peJyJJbTaTbl TIOKa3aJIH, '-!TO no.n BJIHS1H11eM MaJiblX KOJJH'-IeCTB 

MOJ1116)leHa B JJeHKOrpaMMe cymecTBeHHbIX H3MeHeHHH He OTMel.fe

HO. 3KcnepHMeHTaJlbHblH H CTIOHTaHHblH MOJrn611eH03 conpOBO)l(

JlaeTCSl yaeJIHt.temteM TIO'ITl1 acex cPOPM JieMKOUHTOB. 11Meer MeCTO 

a6cOJIJOTHblH JJeHKOUHT03 c pereHepaTl1.BHhlM CllBlffOM Slll,pa, c 

npeHMylll,eCTBeHHhlM yneJIWieHHeM l.fHCJia JI11M$OU11TOB. 113BeCT

HO, t.tTO TaKHe 113MeHemrn B JieHKOrpaMMe, KaK npaBl1JJO, conpo

BO)l(lJ,aJOT IlOCTiaJIHTeJihHblH npouecc JIJ06oi1: 3THOJIOfHl1. 

IPOMliOUl1.Tbl. Ba)l(HhIM noKaJare.11eM Mop$011ornqecKot1. 

KapTHHbl KpOBl1 SlBJIJOTCH TPOM60IJ.l1Thl. 3TO nJJa3MaTHt.JeCKHe 

'-IaCTH r11raHTCKl1X KJieTOK KOCTHOfO M03fa - MeraKap110Ul.fTOB. 

3.11eKTpOHOMHKpocKon11'-IeCKH ycTaHoBJieHo, '<(TO TpOM6oU.HThI 

11Me10T 3Be3D,t.taryio <PopMy c HHTeIHiD,HbIMH oTpocrKaMH. TpoM6o

UHThI DhlnOJIHSlJOT ueJibIH p51,n Ba)f(HeHllJHX <PYHKLJ,1111, OlIHOH HJ 

KOTOpblX HBJIHeTCH HX YliaCTl1C BO scex ct>aJax npouecca coepTbIBa

Hl1Sl KpOBH, a TaK)l(e }"!aCTMe B pean113aum1 11MMYHH06HOJ10fl11.{CC

KHX peaKU11H, TpaHcnopTa aHTl1TeJI H JIP. 

A.A.MapKOCHHOM (1960) ycraHOBJJeHo, liTO B cocras TpOM-

6ouHTOB BXOJlSlT )l(eJieJO 11 Me)lb. 3ro .QaJIO OCHOilaHHe aoTopy .n:o

TIYCTHTh, l.{TO TpOM60Ul1TbI, HapHD,Y c JIPYfl1MH Ba)l(HettlliHMH 

cnoikTBaMH, yttaCTBYJOT I3 rrepeHOCC KHCIIOpo.n:a H B aKTHilaUHH 

D,hIXaTeJibHhIX <PepMCHTOI3. 11M )l(C 6bIJIO LlOKaJaHO, t.tTO np11 rn

nOKCHl1 TIOBblllJaeTCH 061Uee 'll1CJIO TpOM60Ul-tTOB, TIOBH.LI:HMOMY' 

KaK KOMTICHCaTOpHoe HHJICHl1e, '-ITO TIOD,THCp)l(lJ,aer ycTaHoBJieHHbIH 

ct>aKT }"!aCTHH TpoM6ou,11ToB s npoueccax ra3oo6MeHa, KaK nepe

HOC'-IHKa KHCJIOpo.n:a . 

PeJynbTaThI ttaWHX 11ccne.n:osatt11H: no 11Jy'-IeHH10 BJIH.HHHSl 

MOJil16ll,eHa Ha .QHHaMHKY TpOM60UHTOI3 TTOKa3aJIH' 'ITO KOJIHl.{CCT

IJO TpoM60LJ,HTOB KaK no.n BJ111HHHeM Ma.JIOfO KOJIHt.tecrna, TaK H 

np11 nocrynJieHHH B opraHl13M 60JiblllOfO KOJlHl.{eCTBa MOJIH6.QeHa 

HeH3MCHHO noBbilliaeTcH . TaK, no.n: B.llHHHHeM MaJioro KOJIH'-ICCTBa 

MOJ1H6)leHa y oseu '-Il1CJIO TpOM60U,HTOB D,OCTHfJIO JlO 482 TbIC/MM3, 

np11 YICXO}lHOM 315 TbIC/MM3, npM )la'-Ie 60JibWOro KOJJJ1qecTBa -

COOTBeTCTBeHHO 514,4 ThIC/MM3. 3Tl1 JiaHHbie HallJJIH TIOJlHOC 

no.aTBCp)l(JleHHe 11 npH onpe.ne.11ett11H '-IHCJia TpOM60UHTOB y Kopan 

COBX03a AttKaBaHa , H oprattl13M KOTOpbJX nocrynaer 1136blTOl.fHOC 
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KOJUP-JeCTBO MOJUt:6JJ.eHa . TaK, y HHX B cpeJlHeM 501 TblC/MM3 

TpOM60UHTOB, a Y KOpOB KOHTpOJibHOH 30HhI - 295,9 TbIC/MM3• B 
3TOM CJI}''Iae pa3HHI.(a B COJJ,ep)l(aHJU1 TPOM60U.11TOB 6oJiee BhipIDKe
Ha. 

TipHBe)J.eHHhie .uaHHhle noKa3bIBaJOT, 'ffO rpoM60UHTbl , B or

JIH'nfH OT peaKQHH 3pHTpOU11TOB 11 JieHKOUHTOB, nOJJ, BJHUIHHeM H 

Ma.JIOro, H 60JiblliOro KOJIH':leCTBa MOJIH6.[l,eHa yneJIH'lHBalOTCH, TOr

.ua KaK H 3pHTPOQHTbl H JICHKOUHThI yBeJIH'mBalOTC.11 B 'UfCJie 

JIHWb TIOJJ. BJIH.llHHeM Ma.Jioro KOJIH'lecma, a noJJ, BJIH.llHHeM 60Jib

woro KOJlH':leCTBa MOJIH6.[l,eHa ':IHCJIO HX COKpamaeTC.11. K CO)l(a.Jle

HHIO B JJ.OC'fYnHOH HaM JIHTeparype Mb[ He naw1111 KaKHX-JIH60 

cnenett11H:, Kaca10ruHXCH 3Toro aonpoca. Ha ceronHHWHHH .uettb 

MO)l(HO JIHllib JJ.OnyCTHTh B Ka':leCTBe pa6o'lei1 rHnOTC3bl, 1-JTO non 

BJIHHHHeM MOJIH6JJ.eHa npo11CX0.[1,HT B036y)l(JJCHHe KJICTOK KOCTHOfO 

M03ra, B 'laCTHOCTH, MeraKapHOU11TOB, KOTOpbie HMelOT Henoc

pe.ucTBeHHOe OTHOllleHHe K TpOM60QHTOTI03 3Y. 

KaK 6bIJio noKa3aHo 1:l npe.[1,hIJlYlli,CM H3JIO)l(eHHH, MOJIH6JJ.eH 

OKa3bIBaeT cyrn,eCTBCHHOe BJIHHHHe Ha KapTHHY nep11Q>ep11lfeCKOH 
KpOBH. 

B pe3y.11bTaTe 3THX 11cc;1e.uonaHHH H ,11,.mr rroJIHOThl cy)l(JJeHHH 

0 xapaKTepe H nocJieJJ,CTI3HHX JJ,CHCTBH>I MOJI.116JleHa Ha CHCTeMy 

Kpon11 HaMH 6bmo H3ylieHo (M.C.fp11rop.na , O.M. MypaJJ.HH, 1984) 

BJIHHHHe Mo11116netta tta HeKOTOpbre KponernopHb1e opraHbI. Ha6-

JI10.[l,eH11.11 6brnM nponenettbI Ha Kpbrcax JIHHHH B11crnp, KOTOphIM 

3a)J.aBaJIC.11 nepopaJihHO paCTBOp MOJIH6AeHOBOKHC.11oro HaTpH.11 113 

pac'-JeTa 50, 350 , 500 Mr/Kr. Pe3yJihTaThI HaWHX HCCJICJJ,OBaHHH 

TIOKa3aJIH, 1-JTO B Ha'-JaJlbHblH nepHOJJ. MOJIH6.[1,eHOBOH HHTOKCHKa

UHH, HJIH B cramrn Mo611JI113au1111 no CeJJhe, npo11cxoJJ,HT onycro

weH11e JIHMQ>oM,LJ,HbIX opratton. TaK, KOJIH'-Jecrno JIHMQ>OQHTOB B 

ceJie3eHKe TipH HCXOJJ.HOM 1082 MJIH. CHl1)1(aCTCH 11 COCTaBJIHeT 

509MJIH. , 453MJIH. H 225MJIH. npH .[l,a'-Je COOTBeTCTBCHHO 50,350 11 

500 Mr/Kr MOJIH6JJ.eHa . B THMyce OT HCXO.[l,HOro 3Ha'-JCHH.ll 630 MJIH. 

KOJIH':leCTBO JIHMQlOUHTOB CHH)l(aeTC.Sl .[1,0 509 MJIH ., 272 MJIH. H 240 

MJIH. COOTBeTcTBeHHO npH JJ.alfe 50, 350 H 500 Mr/Kr MOJIH6netta . 

B KOCTHOM M03ry, 3a nepHOJJ. HaWHX Ha6JllOJJ,eHHH, KOJIH

lfeCTBO MH3JIOKap11ou11TOB 3HalfHTCJibHO yneJIHlfHBaeTC.11, JJ.OCTHra.11 

114 MJIH. (MOJIH6JJ.eH 50 Mr/Kr) , 141 MJ!H . (MOJ1H6JJ.eH 350 Mr/Kr) 

npH HCXOJJ.HOM 3Ha'-JCHHH 96 MJIH. y )l(HI30THhlX , nOJJyl(aBWHX 500 

Mr/Kr MOJIH6JJ.eHa , yBeJIH11em1e lfHCJia MH3JIOKapHOUHTOB HC3H3'-JH-
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reJihHO H )l(HBOTHhie non16a10T B nepBhie 3-5 .UHCH pa3Bl1THH HH

TOKCHK3UHl1. 

B CTamt:H pe311crettrttocT11 y )l(HBOTHbIX, noJiyl{an11111x 50 

Mr/Kr MOJIH6JJ,eHa, KJICTO':IHb!H COCTaB JIHM<t>OHJl,HbIX opraHOB 

130CCTaHaBJIHBaeTCH, XOT.11 H He y BCex TIOJJ.OnhITHhIX )l(HBOTHblX 

nOJIHOCTblO. TipH 3 TOM B KOCTHOM M03re npOHCXO.[l,HT HeKOTOPruI 

rnnepnJia3HH, conpoBo)l(.[l,a10IUa.11c.11 YBCJIH':leHHeM KJieTOLIHOro 

COCTaBa MH3JIOH.UHOH TKaHH . 

B cra.u1111 HCTOW,eHH.11 npo11cxoJJ,HT BTOpHLIHa.11 HHBOJIIOQH.11 

JIHM¢lOH.[1,HblX opraHOB, a B KOCTHOM MOJre pa3BHBaerc.ll nmonJia-

311.11 MH3JIOHJJ.HOH TKaHH . 

B xpoHHLieCKHX onbrrax y )l(HBOTHbIX, noJJylfaBlIIHX 50 Mr/Kr 

MOJIH6JJ,eHa, npOHCXOJJ.HT BOCCTaHORJieHHe KJieTOlfHOro COCTaBa op

raHOB KpOBeTBopeHHH , KOTOpoe MO)KHO paccMaTpHBaTb KaK a.uan

THBHhlH npouecc. 

TaKHM o6pa30M , MOJIH6.[l,eH BhI3hrnaeT JaKOHOMeptto ·npore

Ka10IJ.lHe H3MeHeHHH B CHCTeMe KPOBH, x apaKTepH3YIOlliHCCH npor

peCCHPYJOlliHM onycrornemteM JIHMQ>OH.[l,HbIX opraHOB - ceJie3eH

KH H THMyca, yMeHbllleHHCM 3pe.11blX KJieTOK rpaHyJIOUHTapHoro 

pHJJ,a H yeeJIH'leHHeM KOJIHLieCTBa JIHM<t>ou:HTOB B KOCTHOM MOJre. 

BcJie.[I, Ja 3THM KpaTKoepeMeHHO aKTHBHpyercH KpoaeTBopett11e, 

conpOBO)l(JJa10weecH yBeJIH'-JeHHeM KOJIHlfeCTBa 6.11acTHbTX Q>opM 

KJieTOK MH3JIOHJJ,HOro H 3PHTPOHJIHOrO pOCTKOB KOCTHOro M03ra. 

AHaJJOfHlfHaH 3aKoHoMepHOCTb H3MetteHHH e c11cTeMe KpOBH 

nnepBhie ycraHoBJieHa TI .)l,.f opH30HTOBbIM (1976) npH JJ.e:Hcrn1111 

Ha opraHH3M cTpeccoreHHbIX Q>aKropoB. 

l13MeHeHHH , npoHCXO.[l,HIUHe B CHCTeMe KPOBH npH MOJIH6-

JieHOBOH HHTOKCHKau1111 , TI03B0Jlj{IOT OTHeCTH MOJIH6JJ.eH03 K 

CTpecc- peaKUHH. 

B TIOJJ.TBep)l(JJCHHe noJiyqeHHbIX JJ,aHHbIX npeJJ.CTaBJIHeT HHTe

pec pe3yJibTaTbI A.T.Tep-AneTHCHH 11 JJ.p. (1983). AeropaMH rro11y

lfettb1 1-JCTKHe CJJ,BHrH B KJieTOLIHOM COCTaBe KOCTHOro M03ra H ne

p11Q>ep11'leCKOH KpOBH )l(HBOTHhIX Ha MO.UC.1111 xpOHH'-JCCKOH MOJIH6-

.UCHOBOH HHTOKCHKaUHH npH TIOMOIUH HHfaJJHUHH TibUlblO MCTaJJ

JIH'lCCKOro MOJIH6JJ.etta. B 3THX 3Kcnep:HMeHrax HMH ycraHOBJietto 

HapylllCHHe B opraHax HMMYHOreHe3a-B THMyce H Jl:HMQ>Oy3Jiax, B 

KOTOphlX onpeJJ.eJIHCTCH TIOHBJieHHe MOJlO}lhlX Q>opM npOJIHMcpo6-

JiaCTOD, JI:HMQ>o6JJaCTOB H JJ,p. KJieTOK. 
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f.JIABA VII 

BJllHIHUE MOJIUl>)J;EHA HA MUKPOUUPKYJIHUUIO 

BrIJIOTb .uo xx BeKa OCHOBHOe BHHMam1e )"IeHblX y,ueJISl.JlOCb 

113yttemno <l>YHK1U1H cepm.1,a 11 KpyrrHhIX cocy.uos. CaMo )l(e "csst -

3b1Ba101uee", "He.uocTa10llJ,ee" 3BeHo Me)l(,IJ.y aprepHHMH 11 BeHaMH 

- Karrmurnptta.si: cttcreMa - .uo11r11e fO.UhI ocrnmurach HeH3)"IeHHOH 

H3-3a OTCyrCTBHH aneKBaTHblX MeTO.UOB ee 11cc11e.uosamdf. 

B 1927 ro.uy A.Kpor 11peJJ,yra.ua11 npHMY!O CBH3b Mex.rzy Ka

ITHJIJIHpaMH " o6MeHOM BeW.eCTB, a TaJOKe recttoe B3aHMO,lleHCTBHe 

Me)l(,IJ.y TKaHHMH 11 KpOBblO , KOTOpoe orrocpe.uyeTCH '-!epe3 KaIUUI

JIHpHOe KpoB006palll,eH11e. E11aro.uapH 11ccJienosaHHHM Kpora, 

Clark (1938), Chambers (1944), E.H.KnocoscKoro (1951), 

B.B.KyrrpHHHOBa (1965) 11 .up. CTaJI WHPOKO npHMeH.SITbCH TepMl1H 

"KamurnpHoe pyc110,,, "MHKPOUHPKYJIHTOpHoe pyc110". 

"M11Kpou11pKyJialJ,HH, - 110 BblpmteeHHIO A.M.llepttyxa, HB

m1eTCH cpytt,UaMeHTaJibHblM rrpoueccoM, rrocpe,UCTBOM KOTOporo 

KJTeTKH TKatteH noJiylJ:alOT 11HTaHHe H OCB060)l(,IJ.a!OTC.SI OT Mern6o

Jll1TOB, KaTa60JIHTOB D pe3yJibTaTe 113MeHHIOW.erocH nOTOKa KpOBH , 

COOTBeTCTBY!Qlllero DOTpe6HOCTHM TKatte:H". 

MHKPOUHPKYJI.SJUH.SI oxBaTbrnaeT MHO)Kecrno 1naHMOCBS13aH

HbIX rrpouecCOB, cpe.u11 KOTOpblX HaH6011ee Ba)KHbie - 3TO 3aKOHO

MepHOCTl1 UHPKYJIHUH11 KpOBH "JIHMcpbl, COCTOHHHe KJieTOK KpOBH 

(necf>opMalJ,HH, arperauHH, aJJ,re3HSI " )lp.), CBepTbIBaHH.SI KpOBH, 

TpaHCKanHJIJIHpHoro 06MeHa H oco6eHHOCTH MHKpococy)l.OB B cpH-

3HOJIOr11~1eCKKl1X ycJIOB11Hx 11 npH pa3JIH<fHbIX BHJJ.ax naToJiorHH 

(A.M."l.Jepttyx, 1968). 

B HaCTOHlUee BpeMH 06lUe11pHHHTO, lJ:TO B CHCTeMy M11Kpo

U11PKYJIHTOpHoro pycJia BXOJlHT wecTh KOMITOHeHTOB: apTepHOJia, 

npeKanHJIJIHp, KaITHJIJIHp, flOCTKarrHJIJIHp, BeHyJia H apTepHa.JJbHble 

aHaCTaM03bl. TaKHM o6pa3oM, MHKpou11pKy11.siropHoe pycJio 

(MUP) HBJTHeTCH Ba)l(HblM 3BeHOM KpOB006pameHHH, r.ue peaJIH-

3yeTCH ee TPattcrropTHa.SI cf>YHKUHSI H 06ecne'-!11saerc.S1 rpattcKan11JI

JIHpHbIH o6MeH, tteo6XOJlHMbifl MSI )l(HJHe.n,eHTeJibHOCTH opraHH3-

Ma. 

lfayqa51 MopcpocpyHKUHOHaJibHOe cocroHHHe MUP MO)l(HO 

TIOJIY'-IHTb 110JIHY!O HHcp0pM3UHJO 0 MexaHH3Max BHyrp11opraHHOro 

KpoBoo6pameHHH. Hapywetttte MHKPOUHPKYJI51UHH .SIBJIHeTc.SI o.u-
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HMM H3 rraToreHeTHlJ:eCKHX MexaHH3MOB H03HHKHOBeHHSI pH.ua na

TOJIOfHlJ:eCKHX rrpoueccoB. 

0 BJil1HHHH MOJm6.uetta Ha rrpoueccbI MHKPOUHPKYJISIUHH, Ha 

peaKTHBHOCTb " YYBCTBl1TeJibHOCTb MHKpOCOCYJJ.OB B JIHTepaT)'pe 

HeT .uaHHhlX. BMeCTe c TeM BbIHCHettHe pom1 MO.JIH6.UeHa B npo

ueccax BHyrpHopraHHOro KpOBOTOKa H TpaHCKanH.JI.JI.SipHOro o6Me

Ha, H3)"IeHHe COCTOHHHH cocy,UHCTO-KanmurnpHOH CeTH Ha np11-

Mepe .u11aMeTpa ee npocsern H npymx rroKa3aTe.JieH, no3BOJIHT 

o6'bHCHHTb MexaHH3Mhl HapyweHHH, rrpOHCXOllHlliHX npH MOJIJ.16-

.ueHOBOM TOKCHK03e. 

11cc.Jie.n,oBaHHH 110 113)"IeHHIO BJUIHHl1H MO.JIH6D.etta Ha 

COCTOHHHe MHKPOUHPKYJIHTOpHoro pycJia npoBe,UeHbl H.B.MapKa

PHH (1986- J 996) . [11croaHrMO.JIOfH'-1eCKHe 11CCJie)l,OBaHH.SI MHKpO

UHPKYJI.SIUH11 6bIJIH 113)"IeHbI Ha Kpb1cax H KponHKax, rro.JiyqaBWHX 

BO,LUible pacrnopbl MOJil16JJ.eHOBOKHCJIOrO HaTpHH B KO.JIHqecrne 500 
H JOO Mr/Kr, H Ha KpOJil1Kax 11 MOpCK11X CBl1HKax, TIOJI)"IaBWHX co

'leTaHHH MOJIH6,UeHa 11 Me)l.11 B COOTHOllieHHHX, COOTBeTCTBY!OlUHX 

TaKOBhJM B )'Kocax TpaB MOJIH6.uettosoi1 (AttKa1mH - Mo:C11=S:I) 

" Me.uttoMoJI1-16.nettosol1 (Ka,U)Kapatt - Mo:C11=1 ;2,5) Erxn Ap

Mett11H. 

y 3THX )l(JiBOTHblX H3Y'-laJIHCh MOpcpocpyHKUHOHaJibHOe 

COCTOSIHHe KaIIH.Jl.JI.SIPOB roJIOBHOro M03ra, rnep.uoH M03IDBOH 060-

.JIOlJ:KH, MHOKap.n,a 11 CKe.JieTHOH MblrueqHQH TKaHH, a TalOKe cpH-

3110.JIOflflJ:eCKHe napaMeTpbl reMO)l,HHaMHKH Ha rrpHMepe B.SI3KOCTH 

H BpeMeHH CBepTbJBaHHH KpOBH' TIOKa3aTem1 reMaTOKPHTa, 

cocro51HHH TYttHhIX K.J1eroK, ypoBHH renapHHa , o6lll,ero 6enKa, 

fHCTOJIOrHlJ:eCKHe HCCJie,UOBaHHH opraHOB " TKaHeH H naTO.JIOfO

aHaTOMHlJ:eCKaH KapTHHa rrpH 1136bJTOlJ:HOM ITOCTYTIJieHHH MOn116-

.ueHa B )l(HBOTHblH opraH113M. 

Mop<t>ocf>yHKUHOHaJihHOe COCTOHHl1e M11KpOUHPKYJISlpHoro 

pyc.Jia nepeq1-1c11eHHhIX opraHOB " TKaHeH B HOpMe " rrp11 M0.JIH6-

.ueHOBOM TOKCHK03e H3Y'-laJIH HOBblM 6e3blH'beKU110HHblM fHCTOX11-

MHlJ:eCKHM KaJibUHH-aJJ,eH03HHTpHcpoccpaTHblM (Ca-ATCl>) MeTO]lOM 

A.M .11ttJIHHrapHHa (1986) 11 ero B11.UOH3MeHeHHH H.B.MapKap.srn 

(1996), Margaryan (1998) . 

no xo.n,y HCCJie)l.OBaHHH aBTOp Ha6JIJO)l.aJia " OTIHCaJia KJIH

HHlJ:eCKYlO KapTHHY MOJIH6JJ,eHOBOfO TOKCHK03a y no.uonbITHblX 11a-

6opaTOpHblX )l(HBOTHhix. B nepnh1e .UHH rro.uKopMKH H B Te'-leHHe 

12-15 .UHeH y KPOJIHKOB 11 KpblC npH3HaKH MOJIH6.ueHOBOro TOKCH-

127 



K03a pa3BHBaJIHCh 6bICTpo H rrpOTCKaJIH B OCTpOH cf>opMe ITO nmy 

CTpecc-peaKUHH, KaK Ha ,lleHCTBHe mo6oro 4pe3Bhil:laHHOro paJ,ll
PaJKHTeJHI-CTJ)eccopa. 

KpOJIHKH 11 KpbIChl, IIOJiyqasurne 500 Mr/Kr MOJIH6,ll,eHa, rro

rn6a.rr11 Ha 2-4 ,llHH 8 YCJIOBHHX OCTpolf MOJI116.ueHOBOH HHTOKCH

KaU11H. 3TO COCTOHHHe COOTBeTCTByeT CTa,llJfH M06HJIHJaUHH (TPe

norn) np11 CTPecc-peaKUHH, 6blcrpo 3aeeprua1mueecsi HCTOIUe

HHeM. B nepebte ,ll,HH Ha6JIIO.llaJI11Ch 113MettettHH co CTopoHLI Heps

HOH cHcTeMhI, npoHBJIHtolll,HecH no36y)l(.ueJ-meM, arpccc11sHocTLJO, 

6ecrroKOHCTBOM, B nocJie,llyroW,eM CMeHSllOlll,HeCH HSIJIOCTblO, 6e3-

pa3JIH<JHeM H OTKa30M OT KOpMa H BOJlhI . 

y Kp0Jll1KOB 11 KpblC, noJiy<JaBWHX 100 Mr/Kr MOJIH6JleHa, 

H3MeHeHHH co CTOpOHhl HepBHOH CHCTeMbl nporeKaJI11 8 TOH )Ke 

JlHHaMHKe, HO 8 Mettee OCTpOH cf>opMe, O,llHaKo Ha6JIIO,llaJil1Ch H3-

MeHettml co CTOPOHhI BOJIOCHHOro IIOKpona: wepCTb MeCTaMH Bhl

rra.ua.rra KJI01!bHMl1, MecraMH 6b1Jla IIO'fYCKHesrneH, IIO)l(eJITeerneH: H 

orpy6esrne.H, 'ITO CBH,ll,CTeJlbCTByeT 0 TPOcpH<JeCKHX H3MeHemrn:x. y 
KPOJIHKOB 11 KpbIC, noJiyqaBllIHX 500 Mr/Kr MOJIH6,ll,eHa HCrrpa)f(He

H11SI Kaumueo6paJHhie, c rrpHMeCblO CJll1311 H rrpmKHJIKaMH KpOBH, 

MO'!a MyrHaH H KpaCHOBaTaH, )KHBOTHbie norn6aJIH Ha 3-4 ,lUIH 

MOJIH6,lleHOBOH IIO,llKOPMKH, a y rpynrrhI , IIOJiy<Janrnetl 100Mr/Kr, 

Hcnpa)f(HeHHSI Kaw11ueo6pa3Hhie, HeocpopMJieHHbIC, 6e3 rrpHMCCH 

CJIH3H H KpOBH. B CTa,D,1110 peJHCTeHTHOCTH Ha 10-15 .ll,HH IIOJl

KOpMKH )1(11BOTHhle a.uarrTHPYIOTCH, arrrreTHT H IIOBe,ll,eH11e HOpMa

JIH3yeTCSI, o.uHaKo rroTepH B sece 15-22%. AHaJiorwrny10 KJIHHH

qec.KYJO KapT11HY rrpH MOJIH6,ll,eH03C y 3THX )l(HBOTHblX Ha6JIIO,LlaJIH 

B .C.Crr11p11,n0Hoea (l 966), J1 S.TareeoCHH (1971) 11 .up. 

PeJyJibTaThl 11ccJie.uoeaHHH cocTOSIHHH cocy.[J.11cro-Karr11JUIHp

HOH ceTH B TKaHHX rOJIOBHoro MOJra, rnep.uoH MOJrOBOH o6oJIOlJ

KH, MHOKap,ll,a H CKeJieTHOH MhlllJUhl y 3,LlOpOilh!X Kpb!C H KpOJIHKOB 

noKa3aJil1, '!TO B HOpMe ,LlHaMeTp KaIIHJIJISlpHbIX cocyuos HB.fISleTCH 

cpaBH11TeJlbHO JlOCTOHHHOH BeJIH'!HHOH. (Ta6JI .9). y KOHTPOJihHOH 

rpynrrbl KpbIC H KpOIIHKOB Ha cpe3aX 60JlblUHX IIOJIYlllapHH MOJra 

paeHoMepHo 11 KOHTpacTHO BhIHBJUIIOTCSI ece JBeHbH MU,P. Y Mo

JIH6,netto3Hbix )f(JfBOTHbIX B apTeptta.rrbtthIX cocy,nax MoJra coxpa

HHeTcH peaKUHH rna,uKOMhlllle<JHhlX KJieTOK, HO rrpH 3TOM BH.ll,Hbl 

TalOl(e H,llpa a;:J;BeHTHUHaJihHbIX KJICTOK (pHc.25).B MeJIKHX apTe

pHoJiax 3Ta peaKUHH OTcyrcTByeT. BpH BH3YaJibHOM OCMOTpe KO

JIHlfeCTBO OKpaweHHhIX BeH03HhIX cocyuos 3Ha1!11TeJibHO MeHbllie, 

128 

tteM Ha cpeJax y KOHTpOJihHhIX )l(HBOTHhIX. C TerreHb OKpacKH Ka

nHJIJIHpHo.H ceTH paJHaSI, ttapHJlY c <JeTKO Bbipa)f(eHHhlMH KaJlHJl

JIHpaMH, HMetoTCH 11 cJ1a6oeb1pa)f(eHHbte. Ha cpeJax o6Hap~H
ttaeTCH ycHJieHHaH peaKUHH HeH:porn11H, oco6eHHO OJIHI'OJlCHJJ:pO

UHTOB.fJIHH JarrOJIHHeT see cepoe H 6eJioe BeUJ,eCTBO. ,U11cpcpyJHO 

OKparneHHbie MeJIKHe TeJihUa- rrepHKapHOHbI HMelOT KOpOTKHe OT

pOCTKH, OKaH1!HBalOllll1eCH OKOJIO CaMOH KJieTKH. (H .B.MapKapHH, 

11. I>. MeJIHKcernH, 1998). 

HrnK, rncrox11Mw1ecK11e 11ccJieuosaH11si: M UP nonyrnap11tf 

M03ra KpbIC H KPOJIHKOB, IIOJiylfaBlUHX H36bITOlJHbie KOJil1<Jecrna 

MOJIH6,netta He BbIHBHJIH pe3KO Bbipa)l(eHHbIX MOpcf>oJIOrH<JeCKHX 

H3MeHeHHH cocy,noe. 0JlHaKO, MOpcf>oMeTp11<JeCKOe HCCJie,lloeami:e 

,llHaMeTJ)a cocy,llOB y 3THX )f(HBOTHhlX IIOKa3aJIO ,llOCTOBepHOe c~e

HHe KaJlHJlJlHPOB IIO,ll, BJI11HHMeM MO.nH6,lleHa 500 Mr /Kr B cpe.zmeM 

Ha 55% npM JlHaMeTpe Karr11J1.nHpOB 2,45 - 3,2 MKM, a 100 Mr/Kr 

Ha 30% c KOJie6aHHHMH ,ll,HaMcrpa 4, 14-4,45 MKM no cpaBHeHHIO c 

KOHTPOflbHOH rpynrroii, ,ll,HaMeTp KarrHJIJIHpOB M03ra y KOTOpbIX 

5,48 - 6,66 MKM ( 6,2MKM). 

Ta6Au~a 9 
CocTO.sJHHe KanHJJJJ.sipOB B pa3.1IH'IHblX TKaIDIX KphlC B HOpMe H npH 

MOJJH6)lettoao:H HHTOlCCHKauim (MHKPOH.) (no H.B.MapKap.siu) 

KottTpOJlbHble no)lOnb!THble )l(H80THble % CV)l(eHHll 
11ccneJlOBaH- lKlfBOTHble I-500Mr/Kr 11-!00Mr/ JC r HblC TKaHH 

M±M M±M M±M lrp. Ilrp. 
nonywap1rn 6,2+0,09 2,8+0,12 4,3±0,09 55 30 

MoJra 5,48-6,66 2,45-3,2 4,14-4,45 
TeepAa11 M03- 7,36+0,34 3.48±0,12 4,75±0 31 52,7 35,5 

roea11 o6oJJo'tKa 6,08-8 66 3,27-3, 7 4,44-5 07 
6,3+0,08 3,07+0,12 4,21+0,16 52 34 

MHOK3Pll 5, 76-6,88 2,65-3 ,47 4,0-4,53 
CKe,1eTHbre 5,0±0 16 2,65+0,057 3,55+0,09 48 29 

MbllUUbl 4,23-5 82 2,43-2,87 3,46-3,64 

AttanHJ rncToXHMH'!ecKHX 11cc.ne.n.oeaHHH Ml(P TBep,noti 

MOJroBOH o6oJIOlJKH npH MOJIH6,ll,eHOBOM TOKCHK03e, no uaHHbIM 

H.B.MapKapSIH (1998) , noKaJan ttepastt0Meptty10 peaKUHJO co CTO

poHbI 3eeHbeB Ml(P. BeHOJHoe JBeHo oKparneHo cna6ee apTe

PHaJihHoro, rna,ll,KOMblllle'!Hhie KJICTKH aprepHOJI rrpoHBJTHJOTCH .LlO 

npeKarrHJIJIHpoe, OpoceeT cocy,ll,oB rro XO.LlY eapbttpyeT, scrpe

<JaJOTCH MHKpoaHeDpH3Mbl, B KanHJIJIHpHOH ceTH H3MeHeHHH B BH

,lle JaKpy'!HBaHHH KanH.n.nHpoB H c~eHHe HX JlHaMeTpa y )l(HBOT-
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HblX, no1ry~aB1l1HX 500 Mr/ Kr Ha 52,7% (3 ,48 MKM), y noJiy<rnBl!HIX 

100 Mr/Kr Ha 35 , 5% (4,78 MKM), nptt KOHTpO;lC 7,36MKM (p11c.26) 

(Margaryan, Melikcctyan, 2000). 

B MMOKapi1e oco6b1X tt3MeHcHtti1 n cocyn.11cro - KanttJI'IJIHp

HOH certt non. BJIHSIHHCM MOJIM6JieHa HC OTMCYaCTCH. 0.1rnaKo Ha6-

;ll01I.3CTCH M3MCHCHHC CaMHX CTCHOK COCY.LI.OB, MCCTaMM BM.llHO 

nonpe)f(JleHHe JH!lOTCJIMH KJTCTOK, JTOnaHHC Ka!lHJl.HH pOB, KpaH co

cyn.oB HepoBHbre H :JTHX y <racrKax. OrMC'raercH Bbtpa.JKeHHaH 

KOHCTpttKUHH K3lll1J1J1HpOB y HOllOflblTHblX )!(11BOTHhlX Ha 52% 

(3,07MKM) npH 500 Mr/ Kr MOJlHOJlCHa " 11a 34% (4,21 MKM) nptt 

IOOMr/Kr MOJ1116;1c1rn, KOHTpoJib - 6,3 MKM. ( 11.B. MapKapHH, 
1997). 

Ha cpe3ax CKC:1en1ow Mbll!le'JHOH TKa1111 , KaK H B MHOKapne, 

Ha cpoHc paBHoMepHoro 0KpatmrnaH1H1 ucero M UP MecraMtt 

npOHHJJ.RK)TC51 Hl!pa KJICTOK MblWC'IHblX BOJTOKOH , KCIHHJIJI.Rpbl BbJr

JUlllHT BblHIHYTblMH H H:JllHTbIMH. J..1x cpc.D,Hl1H JU1<lMCTp paBeH 2,62 

MKM (500 Mr/Kr) 11 3 ,55MKM ( IO(h.H/Kr), np11 KmrrpOJle 5 ,0 MKM 

T.e. f!a 48% H 29% MCHbUIC .LH1aMCTpa K<lllHJBHp013 HHTaKTHhIX 
)l(HROTHblX. 

Cocy.'lHCTO-Ka 1111nm1pHaR CCTb MWra KphlChl llpii 
~tOJH16JleHo:ie. RH!lllbt rnai lKOMb1Llle'IHb1c 1rncTK11 apTcp11on. B cocv.uax 

JaMeTHbl Ml1Kpoa11e11pH3M1>1. Yn. 60.x24. (no H.B.MapKapHH) -

0 Hapyurel!HHX 13 npoueccax MHKPOUMPKYJHIUHH CBH.llC

TCJlhCTBYIOT TaKlt<e .IJ.aHllLIC, Kaca1011111ec>1 H3MC HCHHi1 H HCKOTOpb!X 

llOKa3aTeJIHX KpOl!H, KOTOpblC npeJICTal\JICHbl Ha J(HarpaMMe 

(pttc.23). TaK, y KpOJIHKOB H KpLtc, no; 1y1 1aBu111x 500rvtr/ Kr MOJIH6-

JlCHa, ycTaHOB.:rcHo 3Ha'rnTe! 1b11oe rtOBblWCHvte BH:lKOCTH KPOBH Ha 
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45-60% H TIOKa3arem1 reMaTOKp1ua Ha 14,5- 25%, CHH)l(eHHe co-

11ep)l(amrn o6mero 6e11Ka Ha 8,6% YJ<OPO'lem1e BpeMeH.H caepThI

Bamrn: KpOBH Ha 20-23% H CHH)l(eHHe ypoBHSI 3H.1IOfCHHOfO rena

p1rna Ha 29-35,4%, 'ITO BTIOJIHe KOppem1pyer c COCTOSIHHeM 'l)"l

HblX KJieTOK MHOKap,LJ,a H neqeHH, KOTOpbie HaXO.l:VlTCH Ha pa3HOJ1 

CTa.u,H.H C03peBaHHSI 11 ,LJ,erpaHyJISIUHH. 3TO npH.BOJJ,HT K CHH)l(eHHJO 

o6pa3oBaH.HSI renap.HHa H BbI.lleJieHHIO ero B KpOBb, Heo6xo.zu1MbIX 

.lIJISI TIOD,ll,ep)l(aHMH pe3HCTeHTHOCTH H fOMCOCTa3a B nepBble Jl,HH 

MOJIH6,!J,eHOBOf0 TOKCHK03a, B CTa;:J,HH TpeBortt. ).].anee B CTa.u,HIO 

pe3.HCTeHTHOCTH, Ha 10-15 .UHH noJJ,KOpMKH MOJI116.ueHOM B KOJJH

lfeCTBC 100Mr/Kr, 33IUMTHble ¢>aKTOpbl opraH.H3Ma M06HJIH3YJOTCH. 

3ro HarnSI,!J,HO npoHBJuteTCH B yBe11w1eH.HH 3H.llore1rnoro renap1rna 

B KPOBM )l(HBOTHblX Ha 63,3% " nmeprrJIH31Ui TY'!HblX KJieTOK B 

TpeTbeH creneHH n.erpaHyJISIUH11 (M.C.rp11rop.RH , Jl .f.TaTeBOCSIH, 

H.B.MapKapSIH , 1996) . 3Ha'lHTCJlbHO Y.ll/IHHHJIOCb speMSI cBepTbI

BaH.HSI KPOBH Ha 61,5%, yBeJIH'-IHJIHCb B 1,5-2 pa3a BH3KOCTb H re

MaTOKPHTHblH noKa3aTeJib. AHaJIOrn'-IHaH 3aKOHOMepHOCTb ycra

HOBJieHa aBTOpOM H y KpOJIHKOB H MOpCKHX CBHHOK, TIOJIYtiaBUIHX 

B Te'-ICHHH 20 JIHeH MOJIH6.D,eH H MC.llb B coqeraHHH Mo:CH.=5:1 , c 

npOSIBJieH.HSIMH MOJIH6,!J,eHOBOro TOKCHK03a. 

~;·~ 

·ti . 
\ .. ~.· .. ,.··· .. 
J _.,., ..... 

. ·.~·< ~: .. ;; __ ;, 

.. ~:-- : . ' .. ..: 

' . : .~-~:}ii 
--~ ' · ·. ~ : :,:~. f.,. : ; . 

. . :;~:~ 
y;' 

·/· ~-:::· ... ' ·.· ·.·. 

' ; ::~i· ' 'iii{;.· ~;:' ' . 
P11c.26. Cocyn11cTo-KamurJU1pHaH ceTb rnepnoA MOJroeoA o6ono'IKH Kphfc 

npH MOJnt6neHOBOH HHTOKCHKauirn. BHllHbl MHKpOaHeBpH3Mhl 
cocynoB H H3BHJli.tCTble Ka1rnnm1pb1. YB. 6x24 

y KpOJIHKOB H MOPCKHX CBHHOK, IIOJJYtiaBW HX CO'leTaHHe 

Mo:C1-1=] :2,5, >IBJICHHSI MOJJH6n.eHOBOro TOKCHK03a He Ha6JIJO,!J,a-
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JIHeb 6Jiaro.napst aHTarOHH3MY Me)((J.(y 3THMH MHKP03JieMeHTaMH. 

0.nHaKO y 3TOH rpynnhI )IGIBOTHbIX OTMeqaJJeSI HeKOTOpbIA npHBee 

H He3Ha'fJUeJibHoe n0Bb1rnett11e ypoBHSI H3y<-IeHHhIX noKa3aTeJie~ 
KPOBH no epaBHemuo e HeXO,ll,HblMH .naHHblMH. 

Pe3IOMHPYSI ,llaHHhre, OOJI}"-leHHhle npH H3yqemrn MHKpo

UH PKYJI.IIUHH MO)l(HO 3aKJII04HTb, 'fTO IIO,ll BJIJ1SIHHeM H36bITO'-lHOro 

rroeTyrrJieHHSI B )l(HBOTHhIH opraHH3M MOJIH6,lleHa yeTaHOBJieHa Bbl

pa)l(eHHa.II Ba30KOHeTpHKUHH KaIIHJIJISlpOB opraHOB H TKaHeH:, np11-

BOWHl{aH K OOBbIWeHHIO KpOBSIHOro .naBJiemrn B HHX, K KpOBOHa

OOJIHeHHIO H reMOeTa3y. Ilo.n BJlHSIHHeM MOJrn6.ncHa B 3THX yeno

BH.IIX eHH)l(aeTe.II eKopoeTb KpOBOTOKa, OOBbIWaeTeH BSl3KOeTb Kpo

BH ,3pHTpOUHTbl HaeJiaHBaIOTeH , npo11exO,llHT HX arperauHH H a,u;re-

3H.II, 'fTO, OOBH.UHMOMy, npHBO,llHT K pa3phrny KaTIHJIJrn:poe H Kpo

B0l13JIH.IIHH.IIM. 3To no.nrnep)((J.(aeTeH H .naHHhlMH nOBblWCHHSI BSl3-

KOeTH KpOBH H reMaToKpHTHOfO 4HeJia, eHH)!(eHHSI o6wero 6eJIKa 

H YPOBH.II renapHHa H KpOBH , YKOPO'-leHHH BpeMeHH esepTbrnaHHSI 

KpOBH. Bee yernttoBJieHHhie 06MeHHO-Tpoqm4eeKHe H3MeHemrn 

HeH36e)l(HO npHBO,ll.IIT K ,llHeTpoqm4eeKHM H3MeHemrnM B oprattax 

H TKaH.IIX, K HapyweHH.IIM oprattttoro MHKpOUHPKYJISITOpHoro pye

Jia. BMeeTe e TeM ey)l(eHHe Kan11JIJisipoo, noBbIWettwe eTeneHH 

npOHHUaeMoeTH eoey.noB, eBH3aHHbie e nepeerpOHKOH 3JieMeHTOB 

eoey,ll,HeTOH eTCHKH, e SIRJleHHSIMH MHKpOaHeHp113Mbl H neTJieo6-

pa3HOro JaKp}"-IHBaHHSI KanHJIJISlpOB, BblSIBJieHHhie rneTOXHMH4ee

KHMH MeTO,llaMH, 3aeTOHHbJe SIBJieHHSl HeHJ6e)l(H0 npHBO,llSIT K Ha

pyweHHIO TpaHeKaJIHJIJIHpttoro 06MeHa J1 TKaHeBOro roMeoeTaJa , 
HapymaeTe.II ,ll,OeTaBKa K TKaHHM KHeJiopo.na, nHTaTCJlbHbIX Be-

weeTB, T.e. HapywaeTesi nJiaer11qeeKoe H 3HepreTw1eeKoe 06eerre-

1.Jett11e TKaHeH co BCCMH BbITeKaIOlUHMH H3 3Toro nocJie,llCTBHHMH 

(H.B.MapKapHH, Jl.f.TaTeBOe.IIH, 1998). 

TaKHM o6pa30M, no.n BJIHSIHHeM MOJI116.uetta B03HHKaeT ttee

neuttcf>H4eeKHH CHMIITOMOKOMIIJieKe, npH KOTOPOM HapywaeTe.II 

eTpyKTypa H <t>YHKUHH opratton, ttaJnaHHhtH B.IT.KaJtta1.Jeeab1M 

(1974, 1989) "cim.npoMOM KaIIUJJJUiporpocpwieeKOH HC,llOCTaTO'-lHOCTH". 

Ha octtoaattHH 3THX .naHHhIX MO)l(HO Cl.JHTaTh ycrattoBJieH

HblM, l.JTO B reHeJe MOJIH6.UeHOBOro TOKCHK03a eHH,llpOM Kam11IJI.1I

poTpOcpHl.JeCKOH He.uoeTaTOl.JHOCTH H HapylllCHHJI opraHHOH MHK

POl~HPKYJI.IIUHH 11rpa10T 3Ha411reJihtty10 poJih. 
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rJIABA VII 

BJilUIHHE MOJIHE~EHA HA HEKOTOPhIE IlPOUECChl 
IlHIUEBAPEHH» Y )J(BA qffhIX )J(HBOTHhIX 

B KJIHHH'fCeKOH Kapnrne MOJIH6,lleHoro TOKeHK03a O,ll,HO H3 

ueHTpaJJbHbIX MeeT 3aHHMaIOT paceTpoiieTBa rrn:weaapeHHSl, con

pOBO)l()l.aJ-OWHCCSl, B qaeTHOeTH, rrpocpy3HbIM IIOHOCOM, qro ae.neT 

K 3Ha'-lHTCJibHblM noTepHM )i(HBOfO Beea H npo)J,yKTHBHOeTH )l(H

BOTHbIX. 

Py6eu srBJisreTesr Ha'faJJhHhIM 11 caMbIM 6oJihWHM oT.n:eJioM 

'ICTbipexKaMepHOro )l(CJIY,llKa )l(Ba'-lHbIX )l(HBOTHbIX, B KOTOpOM, 

6Jiaro.napsi MHKpocpJiope 11 MHKpocpaytte, npe.ncrnaJieHHhIX e 6oJib

woM KOJIH'feeTBe J1 MHoroo6pa3HH, npOHCXO)J,SIT cywecTBeHHbie 

cpH3WieCKJ1C H XHMH4eCKHe npeBparn:eHHSI npHHSITOro KOpMa. 

Cb11.Jyr - nocJie)J,HHH OT.UeJI 4-x KaMepHoro )l(CJIY.LlKa )ICBa'l

HhIX )f(HBOTHblX, eoornerernyeT 011,HOKaMepHOMY )l(CJIY.llKY MJieKo

nHT3J-01UHX. KopMOBhie MaCChI B ebl'-lyre nepesapweaIOTCSI no.n: 

.nei1cTBHeM )l(CJIYJJ:O'IHOfO ( Cbl'IY)l<HOro) COKa. 3.nccb B OCHOBHOM 

IIPOHCXOJJ:SIT nee Te )KC rrpouecebI, 'ITO H B )l(CJIY)J,Ke OJJ:HOKaMepHbIX 

)l(HBOTHblX - rHD:POJIH3 6eJTKOB IIOD: 11,eHeTBHCM ¢>epMeHra nenCHHa 

H .np. O.n:Ha H3 eymecrneHHhIX oeo6eHttoerei1 eb1q~Horo nHweaa

pemrn - HerrpepbrnHoe rrocrymiett11e B Hero HJ npeJJ:)KeJiyJJ:KOB 

npe.neapHTCJibHO IIOJJ:fOTOBJTCHHOH 0.LlHOpOD;HOH KOpMOBOH MaeCbI, 

4TO H o6ycJiaRJIHBaeT tterrpepblBHyJ-0 CeKpeUHJ-0 Cbl'f~Horo COKa. 

B eaeTe CKaJaHHoro M.C.fp11ropsi:tt, A.C.Epynrn (1975-

1985) eO'IJU1 Ba)l(Hb!M 113yqHTb BJIHSIHHC MOJIH6.neHa Ha coeTOSIHHe 

HeKOTOpbrX npoueccoB, npOHCXO,USIWHX B py6ue 11 ebll.Jyre. 

Ha6n10.nemrn 6bIJIH rrpose.neHhI Ha oauax, KOTOpbIM Ha py-

6eu H Chll.Jyr HaKJia,nbrna.rracb qmcry11a 110 Eacoay. 

B KpOBH H cpHJtbrparnx py6uosoro H Chil.Jy)l(HOro eo.nep)l(H

Moro onpe.neJISIJIH KOJIHl.Jeerno JJeTyqHx )l(HpHbIX KHCJTOT (Jl)l(K), 

3KTHBHOCTb UCJTJllOJI030JlHTWICCKHX 6aKTepHH py6ua, ,llHHaMHKY 

HYKJieHHOBblX KHeJIOT py6UOBOH )1(11}.(KOCTH (P)l(),a TaKlKe ,llBHra

TeJibHyJ-0 aKTHBHOeTb py6ua, a 13 cpHJibTparax eb1qy)l(HOfO co.n:ep

)l(J1MOro orrpe.neJIHJIH TaK)K.e pH, 06wy10 KHeJIOTHOCTb H rrepeBapH

Bat0wyJ-O CHJiy. 

B pe3yJihTaTe 11ec11e.rr.0BaHHH A.C.EpYTHH (1977) yeraHoBJie

Ho, 'ITO npH D;a'le Ol:HJ,aM 15 Mr/ Kr MOJTH6.neHa B py6UOBOH )l(H.Ll-
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KOCTl1 11 KpOBH CO]lep)l(amte JDKK nOBblwaeTCH H COCTarurneT 

COOTBeTCTBeHHO 14 MMOJib% H 1,5 MMOJib% npw HCXO)lHOM 8 87 H 

l, 14 MMOJib% COOTBeTCTBeHHO. CTOJI BJIH.RHHeM MOJIM6)leHa n~pH.U
Ka 45 Mr/Kr npOHCXO)lHT JaMeTHOe CHmKeH11e ypoBH.R JDKK KaK B 

P)i(, TaK 11 B KpOBl1 11 COCTaBJrn:eT COOTBeTCTBeHHO 5 06 MMOJib% 11 

0,84 MMOJib%. ' 

CTocJie npeKpamemrn )la'IH MOJil16)leHa Ha 30-35 )leHb CO)lep

~aHHe JDKK B py6uosoM: JIGl,D,KOCTH np116Jll1)1(aeTCH K 3Ha•teHWIM 

JU13Kl1M K 11CXO,llHblM BeJIH'IHHaM' a B KpOBJ.1 11X KOJIH'leCTBO npo

JlOJI)KaeT OCTaBaTbCH Ha HH3KOM ypoBHe. feHe3 113MeHeHJ.1H 

npoHcxo)lHlUHX s ypoaue JDKK s P)I( 11 8 Kpo811 no-BH,llHMOMY' 

CBH3aH OT'laCTH c HapyrueHHeM MHKp06HarrbHbIX npou.ecCOB B py6~ 
ue, KaK noKa3arro Harne 113yqett11e, npose)leHHoe 8 aHarrorn'IHbJX 

ycJIODH.RX. _naqa Marroro KOJil1'1ecrna MOJI116]leHa (15 Mf/Kr) OKa3bl

saeT 6naroTBOpttoe BJIHHHl1e Ha 'lHCJieHHOCTb 11 aKTHBHOCTb MHK

pocprropbl H cpayttbI py6ua, Bbipa)l(aJOmeecsi., s qacnwcrn, 8 yseJil1-

'leH1111v '111CJieHHOCTl1 HHcpy3op11if, B nODbIWemrn ueJlJIJOJI030JlHTl1-

'lecKOH aJCTHBHOCTl1 6aKTepHH. CTO-BH)lHMOMy, no)l BJ111HH11eM Ma

.'IOfO KOJIH'lecrna MOJIH6)leHa npOHCXOJlHT aKT11BaUl1H cpepMeHTa

THBHblX npoueccos B py6ue, '-ITO o6ecne'IHBaeT 6onee noJIHoe pac

menJieHHe KOpMa, npHBO,l.I.SIIUee K yBeJlH'leHHIO o6pa30BaHHSI 

Jl)l(K, noBbIW.eHHJO ero ypoDHH KaK B P)I(, TaK 11 B Kpoa11. Bee 

3TO 06ecne'l11BaeT BbICOKHH yponeHb :mepreTWleCKOfO o6MeHa y 

oaeu. 

Bonbruoe KOJ111'1ecTBo MOJI116)letta (45 Mr/Kr) np11BO.LJ:HT K yr
HeTeHHJO npouecCOB, CBH3aHHbIX c )leHTeJibf-IOCTblO Ml1Kpocpnopbl. 

3To 11 se.ueT K coKpaw.eHHJO o6mero o6beMa rrnw.esapeHHH a cne

JlOBaTeJihHO K CHH)l(eHHIO o6pa30BaHHH 11CXO)lHbIX seme~TB )],JUI 

Cl1HTe3a Jl)l(K H )lpyrnx rrpo)lyKTOB, o6ecne411BaJOIUHX Ba:lKHbie 

npoueccbl B opraHl13Me, B TOM 'IHCJie H npo)lyKTHBHOCTb. 

HaMH ycTaHOBJreHO TaK)l(e, 'ITO ITO)l BJIHHHHeM Marroro KOJIH

'-IeCTBa MOJIH6.LJ:eHa B CbNY:lKHOM CO)lep:lKHMOM OBeu OTMe'laJOTCH 

C)lBHfH pH B KHCJIYJO CTOpoHy H B cpe.n;tteM COCTaBJI51eT 3 0 (B 

HOpMe OKOJIO 4,0). B Cbl'IYlKHOM co.n;ep)l(11MOM o6ttapy:lKl1B~eTCSI 
Jl)l(K B KOJil1'-Iecrne 2,75 MMOJlb Ha 100 Mll, TOnJ,a KaK B HOpMe, 

KaK 113BeCTHO, OHH o6ttap)')KHHaJOTCH JlHWb B BH.D;e cJie)loB. 3TO 

no.n:Tsep)l(JlaeT DOJI0)1(11TeJibHOe DJ111HHHe Ma.rIOfO KOJIH'leCTBa MO

JIH6)leHa Ha npouecc o6pa30BaHl151 Jl)i(K. 0TMe'ICHO TaIOKe '-ITO B 

Cbl'-I)')KHOM co.n;ep)l(HMOM oseu nODbrWaeTC51 o6w.asi K11CJIO~OCTb 
' 

134 

f'JtaBHbIM o6pa30M Ja ctteT CB060JlHOH COJJHHOH K11CJI0Tbl, 11 

cocrnrurneT B cpem1cM 25,3 e)lJilHHl (B 1wpMe 16,66) , noDbJWaeTCH 

npoTeOJI11Tl1'1CCKaH aKTHBHOCTb <pepMeHTOB 6 ,1aronapH nOBbIWe

IH1!0 K11CJIOTHOCTl1 Cbl'-IY)l(HOfO conep)KJ1MOro , •no o6ecne'll1BaeT 

6oJibW11H o6'beM 111-nuesapeHl1H H ycBOHeMOCTb IHH<HeJibHblX se-

wecTB KOpMa. 
llocTynJlCllHC B opraHHJM cpal3HHTe:1bHO 00.flbWHX KOJil1-

LleCTB MOJnt6.neHa npl1B011HT K C.llirnry pH B LUCJ\OLlllYIO CTOpOHy, K 

11CL(e3HOBeHttK) Jl./KK 113 Chl'IY)Kf-IOrO conep)K11MOIO , yMel-lbWeHtt!O 

o6met1 Kl1CJIOTHOCTH 33 C'leT Cf-IH)l(eHl151 B Hel\1 COJHIHOH KHCJIOTbl. 

HaM npe.ucTaBJlHJIOCh Ba)l(HbIM TaK)Ke onpe11e.rrnTh AHHaMHKY 

HyKJleHllOBblX Kl1CJ10T B py6UOBOH :>KHJ1KOCTl1 non BJ111HHl1eM MO

)tl16)leHa. B 1-1acTOHUlee BpeMH ycT<U-IOB,1e110. 'ITO n py6ue, rne 

npo11cxo1111T CHHTC3 py6wrnoro 6e11Ka , HYKJ1Cl11-10Bble Kl1CJl0Tbl 

cocTaMHJOT Ba)KHYK) ttaCTb py6uonoro concp)l<HMOro . TaK, MaK

lloHaJib1l (1954) o6paT11JI BHl1MilHl1e Ila TO , 'ITO HyKJlel1HOBble Kl1C

Jl0Tbl HBJlHIOTCH OJlHOH 113 OCHOBHblX <iacrd1 aJOTl1CTblX coeJl11He

HHH py6u.01-1oro co)lep)l(11MOro , 11 B 3'1Bl1CHMOCTH OT HX ypOBHSI B 

p)K MOfYT 6b1Tb noKaJaTeJleM COCTOHHHll MHKp06llblX nonyJIHUHH. 

VlccJle)lOB<ll-IHH Ponnca H 3 1111orn ( 1965) JIOK<-U3Jil1, 'ITO CHH

Te1 HyKJleHHOBblX Kl1CJ10T BeCbMa J11a•11ne;1e11 1-1 I\ py6nOBOM co-

11ep)KHMOM, xorn l1 non.Bep>KCH WMpOKltl\l K0.'1c6a111rn\1. A roccep 

11 ¢oKOHHO ( 1965) l!OKaJaJlH , 'ITO KOJ-llleHrpa1nrn !IX B p)K 3Ha'-IH

reJlbHO soJpacTacT noc11e 1aBcpweH11s1 MO..'lO'IHOfO nep11011a c pa3-

1111T11eM 11 CTaHOlUiet111eM py6uonoH MHKPO(\lJIOpbi. 3Ha'-IeH11e 

HyK.aeHHOBblX KHCJIOT KaK 11CTO'l1111KH i:UOTa JVl>I )Klla'lHblX )1(11BOT

HblX sncpBbie 6w10 noKa:JaHo 3 Ju111t10:-.1 11 llc\Jawlpo\t (1965). VIM11 

6b!JIO noKa3aHO, '!TO HyK.JtCHHOllblC KHUlOThl coc-rawrn10T 15% a30-

THCTblX coen.111-1e1111i1 Cl1HTC3HpyeMblX Ml1Kpo6ct\HI l3 py6ue . 

B JlttTepaType 11MeJOTCH tteMHOrn'111c11eHHbie l~aHHble o BJIHSI-

111111 pa3JIH4HblX KOpMOBblX pa1.1,110HOB Ha COCTOHllHC npouecCOI3, 

11po11cxoJlHlllHX B py6ue, I3 TOM <rnc1e 11 Ha yponeHb 1-1yKJ1e11HOBbIX 

K11CJIOT. 0)lH3KO H HOCTYllHOH H<lM 1urrepaType He OKH3all0Cb )laf-1-

HblX 0 BJ111HHHH Ml1KpO:J.!leMeHTOB, H JI TOM 'IHCJlt: MOJlH6)leHa , Ha 

·.n11 npoueccbt. 
nm1 onpeJle; 1eHHSI ypOHH~I HYl(~ lel1HOl\b!X Kl'IL'IOf, - )le30KCl1 -

p1160HyKJleHJ-l01lOti Kl1CJlOTbl (,ll,H K) 11 pH6011yK:te11HOBOH Kl1CJlOTbl 

(PH K), n py6uonoH )f(HJ~Kocrn oncu I1a6;11<),' tnorn 6b1;111 npose.ne-

11b1 KaK B :JKC1tepHMCllTC, T<\K II I\ XOJHikTl\CHllblX yc.'lOBHSIX Ha OB-
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uax Mo1rn6nett0Boi1 rrpoBHHUHH. KottTpo11eM cJI)')KHJlH OBUbl, co

.u;ep)l(aUJ.HecH B xo3SIHCTBax 3Ta.JIOHttotf JOH bl ( M . C. f p11ropS1H, 

A.C.Epyrntt, 1981). 

no.u;orrhITHhie OBUhl 6b1JlH QJHCTyJIHpoBaHbI no BacoBy, 4.epe3 

KOTOpylO H3BJleKaJIH py6uoBylO )l(H,U:KOCTb, a y OBeu B YCJIOBIDIX 

X03SIHCTB py6uoBa.H )l(H,!J;KOCTb 113R1IeKa.nacb nocpe.u;CTBOM JIHUJ.e

BO,llHOro 30HJJ:a. 

Pe3yJibTaTbI Haurnx HCCJleJJ:oBaHHH CBe.uetthI B Ta6Jim..i:y10. 1-b 
Ta6JIHUhI BH)U-IO, 'ITO JIOJl BJIHSIHHeM Marroro KOJIHIJeCTBa MOJlH6.ue

Ha (15Mr/Kr) co.uep)l(aHHe HyKJleHHOBblX KHCJIOT B py6UOBOH )f(HJl

KOCTH IlOBblUiaeTC.R. IlpH 3TOM HaMH ycTaHoB.JleHo, 'ITO BpeM.R 

83.RTH.R rrpo6 py6uosoi1 )f(HJlKOCTH OTpa)f(aeTC.R Ha ypoBHe HYKJieH

HOBhIX KHCJIOT B Heit TaK, MaKCHMaJTbHOe KOJIH'IeCTBO HX onpe.ue

JISleTCSI JlO KopMllemrn 11 COCTaBJI.ReT ,Ll,HK - 24,02 Mr% npH HC

XOJlHOM 19,81 Mr% , a PHK - cooTBeTCTBeHHO 73 ,67 Mr% npH Hc

xo.uttoM 61,33 Mr% . M11tt11MaJThttoe co.uep)l(att11e 11x orrpe.uem1eTc.R 

crrycrn 4 lJaca JIOCJle yTpeHHero KopMJieHHSI 11 COCTaBJI.ReT - ,[1,HK-

20 ,91 Mr% 11 PHK - 66,88 Mr% . f1011y1JeHHbie .u;aHHhie corna

CYJOTCSI c pe3yJihTaTaMH ttarnero npeJJ.hILXyrnero 11cc11e.uosaHHS1, rro

Ka3amnee B attarror111JHhIX ycJIOBHSIX rroDbIWett11e ypoBHSI 6eJIKOBo

ro a3oTa B P)l( 11 yMeHbrnett11e tte6e11K0Boro a3oTa. 

I s ~ z: = :s: = ;.; 

1 
2 
3 

Cpen. 

Ta611uu,a JO. 
Co.uep)t(atttte ttyKlleHHOBblX KltCJIOT e py6uoeoft )f(lfJIKOCTH 
oBeu, ofona10wttx B cpeJie c pa3JTWIHblM coJiep)l(atttteM 
M01m6.aetta (no A.C.opynrn) 

0BUbl 3TaJTOHHOH 30HbI I Osub1 AHKasatta 
lo-

~ 
PHK z: ~ PHK ~ = PHK .ll;HK .ll;HK PHK .Ll,HK .LJ,HK 

62,64 19,29 3,24 1 46,95 14,95 3,41 
59 47 18 ,21 3,27 2 49,39 15,29 2,47 
57,49 21 ,64 2,66 3 50,36 17 ,35 2,73 
58,89 19,71 3,05 Cpe.u. 46,56 15,86 2,85 

BMeCTe c TeM B yrroMSIHyTbIX Bblllle 11CCJJe,noBaHH.RX 6b1Jl0 

ycrnHoRlletto yBemtt.Jettwe o6wero 'IHCJia 6aKTep11H: H HHQJy3op11ii B 

p)K oaeu. 3nf )laHHhJe H3XO,llSIT JIO)lTBep)f()J;eHHe B pa6oTaX 

H.,ll, .PonHHa (1965), C.H.Crnpu,esa (1973), KoTOpbre ycTattoB11J111, 

t.JTo ypoBetth PHK cToHT s npSIMoH CBSI3H c conep)f(attHeM 6eJIKO

Boro a3oTa. 
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0TCIO,lla MO)l(HO 3aKJllO'll1Tb, 'ITO yBeJ1111JeHHe KOJIHt.JeCTBa 

PHK 11 6eJ1KoBoro a3oTa B P)K oneu cnHJieTeJlbCTByeT o rroBblllle

HHH ypoBHSI MHKpo6HaJibHOro 6eJIKa, 11Me10my10 H3BeCTHYIO ueH

HOCTh )I,JUl )l(JfBOTHoro opraHl13Ma. 

E.uBa JIH ecTb Heo6xo.uwMoCTb .u;o6as11Th, 11To no ypoBHIO 

HyKJleHHOBblX KHCJIOT B p)K MO)l(HO CYJl.HTb 0 KOJIW!ecrne MHKpo6-

HbIX TeJI, HMe.R B Bl1JJ:Y, 'ITO HYKJieHHOBbie KHCJIOTbl SIBJISllOTCSI 

BeCbMa CTa6HJJbHbIMH KOMJIOHeHTaMl1 KJieTKH. 

y OBeu, JIOJIY':laBll.IHX 60JibLUee KOJIH'IeCTBO MOJIH6neHa no

p51JJ.Ka 45 Mr%, npHBOJl5lW,ee K pa3BHTHIO TOKCHKoJa, ypoBeHb HyK

JleHHOBblX KHCJIOT B p)f( JIOHH)f(aeTCSI , ,[],HK - JIO'ITH B 2,5 pa3a 11 

COCTaBJlHeT 8,56 Mr%, PHK B 2pa3a H COCTaBJ1SleT 31,55Mr%, ITO 

cpaBHeHHIO c HCXO,llHhlM. 

Pe3yllbTaTbI, rrollyt.JeHHble npH onpe)leJleHHH KoJIH'IeCTBa 

HyKJieHHOBblX KHCJIOT B p)f( y oBeu MOJ1116.ueHOBOH npoBHHUHH 

JIOKa3a.JIH, 'ITO B p)f( 3THX oBeu onpenellSllOTCSI TaK)l(e cpaBHHTellb

HO H113K11e 3Ha'Iemrn HyKJleHHOBbIX KHCllOT. TaK, ypoBeHb .UHK y 

H11X COCTaBllSleT 15 ,86 Mr% , a y OBeu B 3Kcnep11MeHTe 9, 19 Mr%, y 

KOHTPOllbHbIX 19,71 Mr%; ypoBeHb PHK - coorneTcTBeHHo -

46,56, 27,02, H 58,89 Mr%. f1olly'IeHHbJe ttaMl1 )laHHble HallJJIH 

JIOJl.TBep)f()J;eHHe B rHCTOXHMHt.JeCKHX HCClle)lOBaHHSIX, rroKa3aBllIHX 

ctt11)1(eH11e ypoBHSI ,[],HK 11 PHK B TKaHH py6ua, CbI'Iyra 11 TOHKo

ro OT.llella KHllle4.HHKa. 

KaK rroKa3bIBalOT rrpwse.ueHHbie JJ.aHHbie, xapaKTep H3Mette

HHH s co.uep>Katt1111 ttyKJieHHOBbIX Kl1CJIOT B P)f( no.11 BJIIUlHHeM 

M0lll16.uetta B 3KCnep11MeHTe H B X0351HCTBeHHblX YCllOBHSIX Ka'leCT

BeHHO aHarror1111eH. 3Tl1 pe3yllbTaTbl cornacylOTCSI c )laHHbIMH 

npHBe)J:eHHblMH Bblllle 0 TOM , 'HO JIO)J: BJlHHHHeM cpaBHHTellbHO 

6oJiblllHX KOJIHIJeCTB MOJIH6)letta 3HalJHTellbHO COKpawaeTC.SI. 4.HC

JleHHOCTb MHKp06HhlX rronyll51UHH B P)l(, OT 'IHCJia KoTopbIX B 

npSIMOH 3aBHCH MOCTH COCTOHT KOllH'leCTBO HYKJieHHOBbIX Kl1CllOT 

B HeH. 

B pa3BHTHe 3THX 11cclleJ.i:OBaH111'1 Ba)f(HO 6billo BbISICHHTb 

COCT051H11e >KHpOBOro o6Met-ia B yKa3aHHb!X YCJIOB11SIX. c 3TOH 

ueJiblO Mbl 113Y'IaJIH Jl.HHaMHKY KeTOHOBblX Tell B KpOBH, p)K H B 

Mot.Je oneu (M.C.fp11rop5Itt, A.C .fipyTSIH , 1980). 

PeJyJibTaTbr 11ccnenoBaHHH noKa3arrH, 'ITo no.u BJlHSIHHeM 

Manoro KOllH'ICCTBa MOJ1116.uetta (15 Mr/Kr) B KpOBH H MO'Ie CHH

)l(aeTCSI conep)l(aHHe KeToHOBblX Tell H COCTarurneT - B KpOBH 4, 11, 
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npH HOpMe 6,47 Mr% , ll MO'fe 6,08 npH HOpMe 10,91 Mr%. 3TO 

MO)l(HO 06b5ICHHTb yBeJIHllCHHeM JanacoB rJHtKoreHa B ne4CHH, 

ycTaHOli.HeHHOe HaMH non B.IHIHHHeM MaJTOro KOJIWieCTBa MOJ1H6-

ne1rn. 

ooJlbWOe KOJlHlJecrno MOJrn6neHa (45 Mr/ Kr) JHa•uneJibHO 

nOBblUiaeT co.uep)l(aH11e KeTOHOHblX TeJl B KpOBH H M04e, ypoBeHb 

KOTOpblX COOTBeTCTBeHHO onpe.ueJIHeTCH B KOJlH'leCTBe 21,93 H 

26,26 Mr%. noBbIWeHHOe 06pa30BaHHe KeTOHOBblX TeJT no.u BJlHH

HHeM H36bITO'IH0fO nocTyrn1eHH51 8 opraHHJM MOJ1H6)leHa npHBO

)lHT K paJHHTHIO KeTOHeMHH H KeTOHypHH. 

no'-ITH TaKaH )KC JaKOHOMepHOCTb, HO Bblpa)l(eHHaH JHa'IH

TeJlbHO CJ1a6ee, 6bIJla HLIHBJleHa H y OBeu MOJ1H6JteHOBOH llpOBHH-

llHH . 

n011y4eHHble )laHHbie flOKaJLIBa!OT, 11TO B ycJlOBH}JX MOJIH6-

llCHOBOro TOKCHK03a HapywaeTC51 yn1eBOJ1.HbIH o6MeH, npHBO.QJI

WHH K orpaHWICHHJO OKHCJleHHH )i(11pOB H HCIKOnJleHHIO KeTOHO

BbIX Te11, T.e. K Hapywet-111!0 )irnpoBoro o6MeHa. TaKHM o6pa3oM 

MOiKHO nonyCTl1Tb, 4TO '.vtaJlblC KOJIH'leCTBa MOJJ116,1eHa 6J1aroTBOp

HO BJlHHIOT Ha COCTO>llrne )l(HpOBOro 06MeHa. 

B o6ccne4eH1111 npoueccon, npo11cxoni-1w11x B py6ue, Ba)l(

Hy10 po11L HrpacT .LI.BHraTeJJbHa}t (Mornp11a5!) q)yHKu11>1 11pemKe.1y11-

KOB 11 npe)!()le scero py6ua . D npouecce LIBH)l(et-111H , KaK HJBeCTHO, 

conep)l(HMOe nepeMe1UHBaCTC51 ' ll pOM blBUeTCH' OT)!( 11 MaeTC51 H ne

peMewaeTCH B .upyrnc or.m:.r1bt , '-!eM 11 06ecne<111saeTCH JlaJlbHeiiwee 

n11wesapet-111e. c LlBHraTCJlbHOH aKTHBHOCTblO npe.LI.)l(CJTY.llKOB 

o6ecne'IHBaeTCH O.UHa 113 OCHOBlfbIX oco6eHHOCTett llHUleBapeHHH 

)l(Ba'lllLIX - cnoco61-JOCTL K no1nopHOMY 11epe)f(eBb1BaHHIO KOpMa 

- )l(Ba'-IHbIH npouecc . 

bLL'lO BpeMH, Koma C4HTa.TH1 , lJT() MaKpo- 11 MHKp03JieMeHTb[ 

He oKaJbIBaJOT cywecrneHHoro BJ111mrnJ1 Ha npoueccb1 py6uoBoro 

n11meBapeHHH . J.1 JIHWb He)laBHO E.CD.3H11ccoH H ll.Jlb!OHC ( 1962) 

np11Be.rn1 y6e.n11TeJibHbie naHHblC 0 TOM , 4TO cPYHKllHH py6ua Haxo

IIHTCH B TeCHOH CB}JJH c MHHepaJlbHblM 6a11aHCOM opraHH3Ma 

)1(8a'-1Hh!X )l(J.iBOTHLIX. 

DnH HOpMa.Jibttol'1 )l(HJHeJ1.e5!TeJ1bHOCTH ctrnopb1 11 cpay1-1b1 py6-

ua He06XO)lHMLI KaJlbllHH , cj:>ocqlop, 11,rnpraHeu, UHHK, ccpa , MC)lb H 

.llP- J.13BeCTHO, LJTQ LlB11raTCJlbl-la51 cpyHKUHH py6ua MCIHICTCH B 3a

BHCHMOCTl1 OT THna KOpMJleHHH. TaK , A .A . KyLl,pirnucB ( 1960) ycrn

HOBHJI, 4TO BHeceHHC B pauHOH KOpOBaM Kap6aMH.Ua OK33bIBaeT 
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yrHern10mee BJIHHHHe Ha KpaTHOCTb pyMHHauHi1. 

no .UaHHblM n .Jl.flweHH'-IHOfO (1964) CHmtceHHe ypOBHH yr
JleKHCJTOTbl B py6UOBOM co.uep:>KHMOM Be.ueT K yc1rneHHIO MOTOpH

KH py6ua H ycKopeHHIO 3aaKyamn1 py6uoaoro co.uep)l(HMOro. 

KaK 6bUIO TTOKaJaHO Bbillle, TTO)l BJlHHHHeM MOJTH6,ueHa cy

LI.(eCTBeHHbIM o6pa30M HJMeHHIOTCH B3.)l(Hetlurne rrpouecchl, 

npOHCXO.UHll.l,He B py6ue, B 'IaCTHOCTH, n.1rnaMHKa co.uep)l(aHHH 

JDKK B P)K, H}'KlleHHOBbIX KHCJIOT, ueJIJTIOJieJOJIHTHl.(eCKaSI aKTHB

HOCTb H .up., KOTOpble TaK )Ke OKa3bIBaIOT BJTHSTHHe Ha MOTOPHKY 

py6ua. 
HH)l(e npHBOJUITC.SI .uaHHbie no BJIHHHHJO MOJIH6.netta Ha .UBH-

raTeJTbHYJO aKTHBHOCTb py6ua OBeu TTOLI. BJTHHHHeM MOJIH6.UeHa. 

Pe3yJibTaTbI Haw11x 11cc11e.u0Battwi1 rroKaJa.JIH, l.(TO np11 .ua4e 

OBUaM MOJIH6.ueHa B KOJIH'leCTBe 15 Mr/Kr oco6eHHO Ha 20-25 

n.eHh n0.!1.KOPMKH rrpOHCXO.UIH JaMeTHOe yc1111eHHe MOTOpHOH .uest

TeJlbHOCTH py6ua, KOTOpaH xapaKTepHJyeTC.SI nOCTerreHHbIM Ha

pacTamteM YaCTOTbl H CHJlbl COKpaw.eHHH (BbICOTa BOJIH) H yaeJJH

'leHHeM HX TIPO.UOJl)l(HTeJlbHOCTH no cpaBHeHHIO c HCX0.!1.HbIM 

COCTOHHHeM. TaK, no .ua•rn MOJIH6.!].eHa YaCTOTa COKpameHHH py6-

ua B npOLl,OJI)l(eHHH 5-TH MHHYT B cpen.HeM 6blJJa 8, noc11e MOJIH6-

)lCHa -11 HJTH YHCJIH'-leHHe np11MepHO Ha 33%. 

BblCOTa BOJTH COKpaLI.(eHHH COOTBeTCTBeHHO COCTaBJI.SIJia 14 

MM H 15 MM HJIH yBeJlH'leHHe Ha 11%, Ha6JJIO.Ua.JIOCb TaJOKe HCKO

TOpoe yBe.JIH'IeHHe npO.UOJl)f(HTeJibHOCTH BOJIH "8,56 H 9,3" - yae

JTHl.(eHHe Ha 8,66%. 
BH.!1.HO, 4TO non BJTH.SIHHeM MOJIH6neHa 

aKTHBH3aUH.SI .UBHraTe.JibHOH cj:>yHKUHH 
I-fa npeBenettHoro 

npOHCXO.UHT HeKOTOpaH 

py6ua y oaeu. 
3TO HBJieHHe, TTO-BH.llHMOMy, MO)l(HO OT'-laCTH o6'bHCHHTb aK-

THBauHeH MHKp06HaJibHbIX npouecCOB B py6ue, Be;zymHX K 

o6paJOBaHIO 60J1bWOrO KOJIH'lecTBa rrpo.uyKTOB pacw.en11eHHSI 

KOpMa, B TOM 4HCJie opraHtt4eCKHX H HeopraHH'IeCKHX Bell.l,eCTB B 

py6ue. noc.Jie.UHHe, 611aro.uapS1 Herrocpe.UCTBeHHOMy KOHTaKTY C 

peuenTOpHblMH 30HaMH cTeHKH py6u,a, B TOM 4liCJie c XOJIHH03p

fHl.(eCKHMH, BbI3bIBaJOT HX pa3.upa)l(eHHe, BCJie.!].CTBHH 4ero MOTO

PHKa py6ua peqmeKTOpHo aKTHBttpyeTC}J.B03MO)f(HO, 4TO 4aCTb ae

w.ecTB, BCaCblBaHCb HJ py6ua B KpOBb, no.unep)l(HBaeT 3TOT npo-

1.leCC ryMOpa.JibHblM nyreM. 

non. BJIHHHHeM cpaBHHTeJlbHO 60J1bWOfO KOJIHl{eCTBa MO-
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1m6.uetta (45 Mr/Kr) pe3Ko 11 npo.uomtc11TeJTbHO yc1urnsaeTCH 

MOTOpHaH .ue»TeJJbHOCTb py6ua, a B .UaJibHeHUieM OTMeqaeTCJI yr

HeTeH11e, Bb1pa)l(a10weec» B 3aMe.n;rett1111 p11TMa, yMeHbllieH1111 

aMnmny,nbI COKpallJ,eH11H, a 3aTeM TTOJTHOe 11X Bbm~ett11e B npo

.UOJI)l(eHHl1 6-8 M11HYT, TTOCJTe qero BOCCTaHOBJieH11e .UBH:lKCHHH no 

THny rrpe,nb1.uyu1;11x. TaK, 'lacrnrn COKpamett11li no cpe.UHHM .uaH

HblM COCTaRJIJIJTa 2,45 np11 HOpMe - 8 11JTH OCJJa6JJeHHe Ha 69,4%. 
BbICOTa BOJJH COKpaweHHH COCTaBJlJIJJa 2,92 MM, np11 HOpMe 13,62 
11JJ11 yMettbllleH11e Ha 78,6%. 

CJJe.n;yeT OTMeT11Tb, 'ITO ttapSI.n;y c )'KaJaHHbIMH ttapyllleHHJI

M11 MOTOPHOH .uesneJibHOCTl1 py6ua , Ha6JJJO.L(aJIOCb o6wee yrHere

Hl1e )l(HBOTHbIX, IlOHl1)1(eHHe anneTHTa, OTKa3 OT KOpMa, OTCYTCT
Bl1e )l(BalfK11, COHJJl1BOCTb 11 T.n. 

nepBOHa'laJibHYIO aKTl1Bau1110 .UBH)l(CHHH py6ua MO)l(HO OT

t.iaCTH o6bJICH11Tb yBeJJHY:eHHeM KOJJHY:eCTBa aueT11JJXOJJl1Ha B Kpo-

811, rrpo11cxo.uHllJ,ee BCJJe,nCTBl111 yrHeTeHHH aKTl1BHOCTH XOJll1H3CTe

pa3bl. Au:eTl1JIXOJJ11H, SIBJIJIJICb Me.u11aTopoM napaCHMnaT11Y:eCKOro 

OTJJ;eJJa aereTanrnHOH HepBHOH CHCTCMbl , onocpe.n;oBaHHO OKa3bI

saeT YCl1Jil1BaJOllJ,ee BJJl15IHl1e Ha MOTOPHKY opraHOB )l(eJJyJJ;OY:HO
KHllle'IHOro TpaKTa, B TOM Y:l1CJTe 11 py6ua. 

nocJJe,UylOllJ,ee OCJJa6JJeH11e H TTOJJHOe yrHeTeHHe MOTOpHOH 

.n;eHTeJJbHOCTl1 py6ua, IIO-Bl1.U11MOMY' JIBJUieTCSJ CJTe.UCTBl1eM yme

TalOllJ,ero .ueliCTBHH MOJJ116.ueHa Ha )1(113He,neHTeJJbHOCTb MHKpoop

raHl13MOB py6ua. 0'leBH.UHO, B 3THX yc.nosm1x npouecc pacn~a 11 

CHHTe3a BellJ,eCTB B py6ue COKpawaeTC5I H , CJJe.UOBaTeJJbHO, KOJJl1-

Y:eCTBO BellJ,eCTB, ~acrny10m11x B CTl1MYJJSIUHH MOTOPHOH .UCSITe.JTb

HOCTH, OKa3bma10TC5I He.UoCTaTOl!HbIM11. KaK Bl1.UHO 113 rrpHBe,neH

Horo, Mo.n116.n;eH oKa3bIBaeT cymecrnettHoe BJil1S1H11e Ha .UBHraTeJJb

HYJO .ueHTeJJbHOCTb py6ua oseu, np11 3TOM xapaKTep 11 cTeneHb ero 

3aBl1C11T OT KOJJl1'leCTBa MOJJH6.n;etta, nocryna10wero B opraHl13M 
oseu. 

TaK11M o6pa30M, KaK noKa3aJIH ttaw11 11ccJTe.n;oaHHS1 no 113y

t.ieH1110 BJJl1HH11SI MOJJ116.n;eHa Ha npoueccbT, npOHCXOLlSJllJ,He B py6-

ue 11 Cbilfyre, MO)l(HO 3aKJIIO'IHTb, l!TO MO.JTH6.ueH OKa3bIBaeT cy

llJ,eCTBeHHOe BJil1HHl1e Ha rrpoueccbr n11meaapeH11S1 y oaeu.. 

TaK, HaM11 ycrattoBJTeHo, •:uo MaJibre KOJJl1'IecTaa MOJJ116.ueHa 

(15 Mr/Kr) CTl1My.JT11pyIOT npouecCbl py6uosoro Tl11llJ,eBapeHHH, 

KOTOpoe Bblpa)l(aeTCSI B yBeJJH'leHl1l1 "ll1C.JTeHHOCTl1 IIOfTYll.HUl1H l1H

<fly3op11J1, MOJl0t.(H0Kl1CJJbIX 6aKTep11tf , TTOBbillieH1111 ueJTJJIOJJC30.JTH-
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Tl1Y:eCKOH aKTHBHOCTH 6aKTepHH 11 .up., l{TO npHBO.U11T K IlOBblllie

HHIO KOHUCHTpaum1 JDKK B py6UOBOH )1(11,UKOCTH, 6eJJKOBOrO a30-

Ta , caxapa, HyKJieHHOBbIX KHC.JTOT, aKT11sau1111 Morop11KH 11 .up. OT

MeY:eHhI TaJOKe 113MCHCHHH B BeJJl1Y:HHe pH CbIY:~HOro co.uep)l(H

MOfO, IlOBbillleHHH o61JJ,eH Kl1CJJOTHOCTl1, 3a Cl!eT cso6o.UHOH COJTSl

HOH KHCJIOTbI, npoTeOJTHTH'leCKOH aKTHBHOCTH 11 .up. 

60JJblllHe KO.JTH'ICCTBa MOJJH6.uetta (45 Mr/Kr) npHBO.UHT K 3a

MeTHOMY CHH)l(eHHIO ypOBHSI BbIUieHa3BaHHbIX TTOKa3aTe.JTeH py6-

UOBOH )1(11.UKOCTH H Cblt.()')l(HOro conep)l(HMOfO, TTOBbllllCHl110 MOTO

pHKH npe.rotceJJy,UKoB, a, cJTe.uosareJJbHO, 11 npouecca pyM11Hau1111, 

co BCeMH 113BCCTHbIMH npH '.HOM noc.JTe.ucTBHHMH. 

H.3 npHBe.UeHHblX .uaHHbIX MO)l(HO np11.UT11 K 3aKJI10Y:em110, 

'ITO B naTOreHe3e MO.JTH6.UeHOBOro TOKCl1K03a )l(BaY:HbIX )1(11BOTHblX 

onpe,neJJeHHOe 3Ha'lett11e HMCIOT HapyllleHl1H Ba)l(HeHLUHX npouec

COB nmueeapeHHH y HHX. MaJibie KOJJHY:ecrna MO.JT116.ueHa ( 15 
Mr/Kr) MOryr 6.bITb np11MeHeHbl )l,Jrn CTHMY.JTHUHH npoueccoB n11-

llJ,esapeHHH y )l(BaY:HblX )1(11BOTHblX. 
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fJIABA IX 

BJllUIHHE MOJIHBllEHA HA HEKOTOPblE 
<l>YHl(QHOHAJlhHhIE II MOP<l>OJIOrHqECKHE 

HOKAJATEJIH HEqEHH 

J13ytICHl1e BJUUIHHH MOJIH6,lleHa Ha noKaJaTeJI11 cpyHKUHH H 

CTpyKTYebr rre<JeHH Heo6xo.uHMO .UJU! nOJTHOTbl cy)l(lleHliSJ 0 xapaK

Tepe .ueHCTHHSJ MOJT11611eHa Ha )l(J1HOTHbJH opraHH3M L(.JIH pacKpbJ
THSJ reHeJa TOKClilfeCKOro ero .ll,eHCTBHSJ. 

OetteHb - KpynHa.H )l(CJieJa lJCJTOBeKa H )l(J1BOTHblX, BblITOJI

H.HeT BIDKHbie ¢YHKUHH opraHH3Ma, B TOM L[J1CJTe, Heo6XOJl.HMbre 

L(.JISJ rro.rr.uep)l(aHli.H nOCTO.HHCTBa BHyrpeHHeH CPC.llbl - OCHOBb[ 
HOPMaJibHOH )l(HJHel(eSJTeJibHOCTH. 

KaK H3BecTHO, HapyrneH11e MopcpocpyttKUHOHaJibHOro crary

ca rrelJCHli MO)l(:eT B03HHKaTb IlO!l llJlH.HHHeM naroreHHbIX <J>aKTO

poa 6HOJIOfHlJeCKOro ITPOHCXO)l(lleHHS!, llIHPOKO rrpe.ucraBJieHHble B 

OKp}')Ka10meti cpe.ue. Hap.H.uy c 3THM rraroreHHoe .ue:Hcrn11e Moryr 

OKaJblBaTb H XHMHlJeCKHC 3JleMCHTbI, rrorra.uaJOll{HC B opraHHJM, 
6y.uy<rn BOBJIClJCHHbre B 611oreHHYJO MHrpauHIO. 

He.rr,ocraroL1ttoe HJlH HJ6bIT01rnoe rrocrynJieH11e HX BbI3hrnaer 

Pa3.llHlJH~Ie pacCTpoikrna, BilJIOTb .uo KJIHHHlJeCKH Bb1pa)l(eHHhIX 

6oJTeJHeH, K lJHCJTy KOTOpblX OTHOCHTCSJ " MOJlH6.ueHOBbIH TOKCH
K03 poraToro CKora. 

B HaCTO.Hll.J,ee DpCM5! HMeeTc.H HCMaJIO cee.uettHH , KaCaJOll{HX

C.H BJIH.HHliSJ pa3JIH'!Hb!X MHKpo::weMeHTOB, R TOM lJHCJie H MOJlH6-

.ueHa, Ha MOpcpocpyHKUHOHaJibHOe COCTO.HHHe opraHOB " CHCTeM 

oprattH3Ma. 0.uHaKo .uaHHbIX, ITOJiylJeHHblX B CHCTeMaTM.'!CCKHX 

HCCJieJ:I.oBaHHHX ITO HJylfeHHJO cpyHKUHH nelJeHH B .uocrynHOH JIH
Teparype HaM He Y.llaJIOCb HaHTH. 

B 3TOH CB513H HaH6oJiee cywecrnettttbIMH .HBJIH!Orc.H 11ccJie

.uoaaH11si M.C. fp11rop.HH, C.B.feBopK.HH (1974-1981) " C.B.fe

nop10rna (1982-88), npoBeJ:I.eHHbie KaK B 3KCIIepHMeHTe, TaK H B 

HarypttbIX Ha6JTIOl(eHH.HX Ha )l(HHOTHbIX, co.uep)l(alUHXCSl B X03S1HCT

Bax MOJIH6,UeHOBOH Erxn (AHKaBaH), ITO HJ}"IeHHIO QJYHKI.lHO

HaJlbHbIX " MOpcpOJIOfHlJeCKHX H3MeHeHHH nelJCHH. 

H11)1(e rrpHae.ueHbl peJyJTbTaTbr 3THX HCCJie.uonan1-1J1 Ha npH

Mepe MOpcpocpyHKUHOHaJibHbJX noKaJaTeJTeH nelfeHH, xapaKTepH
JYIOll{HX ee COCTO.HHHe. 

142 

LJ,HHAMHKA CAXAPA KPOBU U COLJ,EPIKAHHE rJIHKOfEHA 
IlElJEHU Y JKHBOTHhlX IlOLJ, BJIUllHHEM MOJIUl>LJ,EHA 

B CJIO)l(HbIX npoueccax ncroKCHKamut, npowcxonSJlllHX B ne-

11cHH, orpoMHa pOJih caxapa, ypoBeHb Koroporo nocroSJHHO non-

1-1.ep:,,ornaeTcH nocryn11eHHeM cro HJ 1rnu~eBap1-1reJThHoro rpaKTa H 

rnHKoreHOJIHJOM . Caxap SJHJrnercs:i nocTOSJHHblM KoMnotteHTOM 

BHyrpeHHCH cpellbl H B J HeprcTH'leCKOM roMCOCraJe eMy npHttan

JJe)f<HT Ba)f(HaH pO)lh . 

BccbMa cytllCCTBCHHYK> poJTb B no1ll!cp)l(aHHH noCTOHHCTBa 

ypOBIHI caxapa B KPOIH1 np111-1a.une:>KHT fJIHKOreHy, KOTOpb!H 

npencraBJrner co6oi1 oco6yJO ¢opMy 11cno1rnpoDaHHOH 3HeprnH. 

nc'lCHb, HapHJlY C llPYrHMH B3)!(HCHWHMH pery,unopHblMH MeXa

HHJMaMH , HpHHHM3CT Y'lilCTHC H B perymIUHH ypORHH caxapa Kpo

BH. Orc10na cJienyeT, •no OT ¢y1-1KUHOHaJib1-1oro cocToSJHHH nelfeHH 

BO MHOroM 3313HCHT KaK ypoBCHb caxapa KpOBH, a TaK )l(C npoucc

Cbl rJHtKore1-1006paJOBaHHH H r.rlHKOf'CHOJJH3a. 

B CHHTCJe rnHKorcHa B neL1c1-1u HenocpeJ1.CTBeHHOC ylfacr1-1e 

ltapH.UY c .upyrnMH ripHHHMaer 3JlCll03HHTPH¢oc¢opHaSJ KHCJlOTa 

(AT<l>), B KOTOpOH conep)f<HTCn ¢oc¢op1-1aH KHCJIOTa, 6oraraH 

'.3Heprnei1 H JierKo cPOC(jlOpHJIHPYIOlllaH rJllOKOJy. 

3rH CJIO)l(HblC npoueCCbl , KaK li3BCCTHO, ocyUJ.CCTRJlHJOTC51 

'lCpC3 rnnonlJlaMO - rnnocpH3apHO - naHKpeo - H3Llrl04elfHHKORYJO 

CHCTCMY npH HenocpencTBCHH0~1 yqacTHM nc•1c11H . 

OnpeneJteHHC caxapa n Kponw H coLI.ep)l(a111-1e rJrnKoreHa B 

llCl!CHH npOBOLlHJlOCb B ~j KCllepHMCHTC Ha Kpb!Cax (M .CTpttropsm , 

C.B.fe1mpKHH, 1976), KOTOpblM JaMlBaJICH MOJ1H6ne1-1 B DH,ll,C non

KOpMKH O.UHOH rpynne KpblC B KOJllfltecrne 50 Mr/ Kr , .upyroH -

500 Mr/ Kr. Onpenc.neHHe ypomrn caxapa KpoBH nponoJIHJ1och Ha 

] ,5 ,8, 15 ,20 H 30-blC JllH1 llOllKOPMKH. 

Ha 3-HH JICHb nonKopMKH (50 Mr/Kr) npowcxomn nocroocp

Hoe noHH)f(CHHe ypOBHH caxapa B KpOBH, COCTaBJ151H 63,0±2,4 Mr% , 

npH KOHTpOJie 78,8±0.4Mr%. noHH)!(CHHC ypOBHH caxapa KPOBH 

ycraHOB;lCHO H BO BCC r1oc.1e;1y1ourne cpoKH Ha6JTIO.UCHHH He3aDH

CHMO OT l<OJIH'Iecrna 3a11attaeMoro MOJlH611eHa c llHKOM Ha 30 .ueHb 

H JlHWb Ha 8 .netlh llOllKOpMKH (50 MI/ Kr) orMe•iaerrn HeKOTOpoe 

r!OBbIWeHHe ypODHH caxapa KpORH, omraKO He f_.lOCTHraJOlllCC Ta1<0-

11oro KOHTOpilbHblX :JH3'1CHHH . 

Onpc;1cJieHHC conep:>Kamrn n11-1Ko1-eHa B netreHH a1uopaMH 
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npoaoJJ,11:11ocb B Tex )l(e ycnoem1x 3KCnep11MeHTa. PeJyJihTaTbI HCC

JieJJ;oBaHHH ITOKaJarr11:, 'ITO y)l(e Ha 5-blH Jl,eHb TIO}l,KOpMKJ{ MOJil1:6-

Jl,eHOM (50 Mr/Kr) OTMe'iaeTCH HeKOTOpoe yoeJI11t.JeH11e rJI11:KOreHa B 

ne'ieHl1. Ilo Mepe B03pacTaHl1:H ,llHeH TIOJJ,KOpMKl1 COOTBeTCTBeHHO 

TIOBbIIIIaeTCSI COJl.ep;+:aHHe rJil1:KOreHa B ne4eHl1, MaKCHMaJibHOe 

KOJIHlfeCTBO KOTOporo OTMe4eHo Ha 30-blH ,ll,ettb. 

Op11 ITO.LlKOpMKe 500 Mr/Kr OTMet.JeHa Ta )Ke JaKOHOMep

HOCTb, 'ITO 11 npH 50 Mr/Kr, T.e. npoHCXOJl.HT HaKOTIJieHHe rJil1:KO

retta a netteH11:, JHat.JHTeJibHO npeBhnuas.i noKaJaTeJI11: y 

KOHTpOJibHblX )l(J{BOTHb!X. TaK, Ha 30-bIH JJ,eHb TIO}l,KOPMKl1 CO}l,ep

)1(3Hl1e rn11:KoreHa 13 ne'ieHH no.nonbITHhIX KPbIC cocTaamrno 

0,869±0,023MKr%, y KOHTpOJihHblX 0,677±0,0l 6MKr%. 

ii 

~+------ kOHTHP. 

-----~~---------- -.........:::: . ..:::::._-----.__ 
~. -~-:---.. 50 Krlu 

·--. 500 """' 

Puc.27. !bmaMHKa caxapa B KpOB:H noa 8Jl:H5IHHeM Mo;rn6.uetta 
I no M.C. fpHropsrn 11 C.B. feBOpJUJH / 

KaK SIBCTByeT HJ npHBe}l,eHHbIX JJ,aHHbIX, 1136bJTOl.JHble KOJIJ{

t.JeCTBa MOJIH6.neHa BbIJbIBaJOT CTOHKYJO rnnorJIHKeMHJO pa3HOH 

CTenett11, B 3aBHC11MOCTH OT KOJil14eCTBa H npo}l,OJl)l(HTeJibHOCTH 

ero TIOCTynJieHl1:H B opraHH3M, a TaIOKe yneJIHlfeHHH co.nep;+:aHHSI 
MOJil16JJ,eHa B net.JeH11. 

3To Haxo.nHT noJJ,TBep)K)J.eHHe JJ,aHHbIMH JIHrepaTypbl. TaK, 

A.f,qHJIJrnrapHH (1966) B CBOHX HCCJie,llCBaHHHX KaK B 3KCnepH

MettTe c BBeJJ;eHHeM MOJIH6}l,etta B opraHH3M KpblC, TaK " B HaTyp

HblX tta6JIJO}l,eHHHX Ha OBU,ax, ycTaHOBHJI y HHX nmOrJIHKeMHJO. 

f HITOrJIHKeMHIO, pa3BHBa10wyJOCH ITOJJ, BJIHSIHHeM MOJIH6.ll,eHa, aB-
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TOP Cl.Jl1TaeT CJie}l,CTBl1eM KpaHHeH nmoai:i:peHarreMHl1, HaCTyflaJO

U\eii B pe3y11hTaTe HCTomemrn aJl.pemUJoBoro 3anaca opraHHJMa. 

Pa3JJ,emrn 3TY TOt.JKY 3pemrn aBTopa MO:lKHO JaKJIIOl.JITTh, 'ITO HaCTy

nat0masi noJl. BJIHHHHeM Mo11116}l,eHa nmoaJJ,pemuurneMHH ae.neT K 

rHTIOrJIHKeMHH H K TIOBblllleHHJO COJJ,ep;+:aHl1H flrnKoreHa B net.Je

HH. 0Jl.HaKO B MeXaHH3Me 3THX HapyweHHH 6eJyCJIOBHO 11rpaeT 

pOJib H nopa)l(eHHe caMOH net.JeHH, npOHCXO.ll,Sllll,ee B yCJIOBHHX MO

Jil16JJ,eHOBOro TOKCHK03a. TaK, E.A.BacHJibeBa (1974) ycTaHOBHJia, 

'ITO npH paJJIHt.JHhIX Ja6oneeaHHHx ne'ieHH HapyrnaeTCH npouecc 

npeBpameHHH ranaKT03bl B Jl.eKCTpOJY, 'ITO npHBO.ll,11T K Hapyrne

HHIO CHHTeJa rJI11KOreHa. 

.LJ.anee Oprescii Maria et. al. (1974) B OTibJTaX Ha Kpblcax, y 

KOTOpblX Bbl3blBaJIOCb xpOHH<IeCKOe nopa)f(eHHe net.Jemt (e)l(e.ll,He

BbIM ITO.ll,KO)l(HblM BBeJJ,eHHeM l.JeTbipeXXJiop11cToro ymepo.na), ycTa

HOBHJIH noH11)l(eHJte npou,ecca fJIIOKOHeoretteJa B net.JeHH, oueHH

saeMoro no o6paJOBaHHJO rJIJOK03bl HJ JiaKTaTa. 3TH Jl,aHHbie CB.H

Jl,eTeJibCTBYJOT 0 TOM, 'ITO npH TOKCHl.JeCKl1X nopIDKeHHSIX net.JeHH 

npoHCXO}l,HT cymecrneHHOe HapyrneHHe B pa31IH'lHblX 3BeHbHX yr

JieBO.ll,HOro o6MeHa. He 11c1110t.JeHo, lfTO nopa)f(eHHe netteHH MoxeT 

6b1Tb npH Henocpe}l,CTl3eHHOM ,ll,eHCTBHH Ha nel.JeHOl.JHbie KJieTKH 

MOJIH6JJ,eHa, HaXOJJ,SIWerOCSI B net.JeHH H B KpOBH, a TaKXe KaK 

CJie,llCTBHe nopa;+:eHHH B JBeHbSIX HeHpo-ryMopaJibMOH CHCTeMbI, 

OTBeTCTBeHHbIX Ja CJIO:lKHYJO H MHOroo6paJHYIO JJ,eSITeJibHOCTb ne

t.JeHH. M, HaKotteu, HapyrneHHe B JBeHbSIX yrneBo.ll,Horo o6MeHa, 

O}l,HHM 11J KOTOpblX HBJHleTCH rnnormtKeMHSI, MOXeT HBHTbCSI 

c11eJJ;CTBHeM paccTpoikrna npouecca nHmeeapeHHSI (A.C.lipynm, 

1966), conpoBO)l()l310lll,eecsi JJ,11apeeH, np11 KOTOPOH B CBOJO Olfe

pe}l,b HapyrnaeTCH BC3CbIBaHHe B KHWel.JHHKe, a TaK:lKe 6JIOKHPOBa

HHe npouecca cpoccpOpHJIHPOBaHHH 13 CJIHJHCTOH o6oJIOl.JKC KH

We'iHHKa. HapHJl.Y c nepe'iHCJieHHbIMH cpaKTOpaMH Mhl Ct.JHTaeM, 

'iTO B reHe3e rHnOrJIHKeMl1H npH MOJIH6}l,eHOBOl1 l1:HTOKCl1:Kau1rn 

cymecrneHHYJO ponh HrpaeT B03pacTaHHe noTpe611eHm1 caxapa 

BCJle}l,CTBHe yneJIHlfeHHH npH 3TOM }l,eTOKCHUHPYJOlll,HX rrpoueccoB 

B neqemt. TaKHM o6pa30M, 11J ecero np11ee.neHHoro c11eJJ,yeT, lfTO 

rnnorn11:KeMHH np11: MOJIH6Jl,eHOBOM TOKC11K03e, np011:CXO.ll,HT 

BCJie}l,CTBHe CHH)l(eHHH ypOBHH nOCTyrramero caxapa B KpOBb HJ-3a 

HapyllleHHH rm1KoreHOJIHJa, coKpameH11H o6'beMa nocTynat0mero 

caxapa HJ ITHlll,eBap1neJibHOrO TpaKTa, KaK 3TO 6hIJIO npHBe}l,eHO 

IlblWe, 11 nOBbIWeHHH ypOBHH HCITOJibJyeMoro caxapa Ha rrpoueCCbl 
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.ueTOKCHKauirn npH 3TOM . 
Tipo6a Ha COl!ep)t(aHHe caxapa KpOBll y )t(Ba4HblX )t(HBOTHbIX 

MO)t(eT 6bITb HCnOJib30BaHa rrpH oT6ope 6oJibHblX MOJIH6,n:eH030M 
)t(MBOTHblX. 

BJUUIHHE MOJIHli)lEHA HA )lHHAMHKY 
A,llEH03HHTPH<l>OC<l>ATA (AT<I>) B IlEqEHH 

AT<t> - ttyKJieornu, HBJIHeTcst yH11BepcartbHbtM aKKYMYJIHTO
poM 3Heprm1. Tio.u ueiicrnHeM crreumlllhHbIX ¢epMeHTOB OT Hee 
OTI.UenJI.HIOTc.H Q>ocQ>aTHbie rpyrrnbt c ocao6o)t(l!eHHeM 3HeprnH, 
aizymeii Ha ocymecTBJieHHe CHHTeT11<tecKHX 11 n.pyrHx npoueccoB 
opraHH3Ma. YcTaHoBJieHo, •no AT<t> y<tacrnyeT no MHornx npouec
cax, rrpOHCXOllSILUHX B rreqeHH, B TOM 1IHCJie B rrpoueccax rJIMKOre
H006pa3oBaHMSI, CHHTe3a ct>ocQ>aTHJlOB, B MeTa60Jil13Me 6HJIMpy6H
Ha 11 ero nocTynJieHHH a )t(eJI11b. 

E. 11. 36apcKHH H n.p. (1972) noKa3artH, 1110 rrpH rnHKOJIM3e 
B Q>ocQ>anm.HblX CBSl3SIX A Tct> aKKYMYJIMpyeTCSI OKOJIO 30-40% BCeH 
ocB06on.Hmuei1csr 3Heprmt. YcraHoBJietto, 11To rrpH tteJI.OCTaTKe 
A Tct> B ne<teHH npoHCXOJI.SIT <l>YHKU.HOHartbHhre H cTpyKl)'PHhie H3-
MeHemrn (Goldblatt Reter et. al. , 1970). 

IloKa3aHo (Walker Jennifer et. al., 1970), 11TO cHH)t(eHHe KOH

uettTpauirn AT<t> connauaeT c yMeHbllleHHeM conep)t(aHH.H rn10Ko-
30-6-ct>ocQ>ara H CKOpOCTH BKJIIO'-leHHSI rJIIOK03bl B fJIMKOreH. 

1'13 nechMa KpaTKOro nepe<tHH y<tacrnsr A Tct> B Q>yttKuirnx 

ne11eH11 HeTPYJlHO npeucTaBMTb, 4TO ycTaHOBJieHHe H3MeHeHHH, 
npoHCXO,lJ;.HlllHX B JI.HHaMHKe AT<t> ne'leHH no n1111stHHeM MOJIH6JI.e

Ha, n03BOJ111T BblSIBHTb eme OJlHY HeMaJIOB3)t(HYIO rpaHb .ueHCTBl1SI 

MOJIH6}1,eHa Ha .)l(HBOTHblH opraHHJM. 
no L(aHHblM c. B. fenopKSIH (1986) Ha 5-bIH .ueHb TIOL(KOpM

KH KPblC MOJIH6L(eHOM (50, 100 H 300 Mr/Kr) OTMe11aeTCH 3Ha1IM
TeJihHOe rroHH)t(eHHe coJI.ep)t(aHH.H AT<t> B ne11eHH. TaK, ec1rn B 

KOHTpOJibHOH rpynrre B ne11eHl1 KpbIC AT<t> COCTaBJHIJI 12, 1± 
2,5MKr%, TO B ne11eHl1 IlO}],OilbITHbIX KpbIC COOTBeTCTBeHHO 
5,1±0,3, 6,67±1,42 H 4,76±0,8 MKr% (pHc.28). KaK BHJI.HO H3 

rrpweeueHHoro, c yseJIH'lem1eM KOJIH11ecrna Ja.uanaeMoro Mo11116-

.uetta H npo.uoJI)t(HTeJihHOCTH nouKopMKH, KOHUeHTpau11sr AT<t> rro

HH3HJiacb, KaK H CJie}],OBaJIO 0)t(l1[l3Tb, 3Ha'IHTeJibHee B rpynrre 
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pblC IIOJiytlHBWHX 300 Mr/Kr. TaKHM o6pa30M, MOJIH6.ueH Bbl3hl

~aeT '.uocroBepttoe CHH)t(CHHe KOHUCHTpaU.HH AT<t> ll rre11e~H, a 
cne.uonaTeJibHO CHH)t(ett11e 3Heproo6ecne'leHHOCTH Ba)t(Hem1mx 
n oueccoB npoHCXOJlSIIUHX B ne<teHH. B KOHe'IHOM C1J.eTe, 3TO ee
flepT K rmI~tti.yttKUHH K pa3BHTH10 ,UeCTPYKT11BHblX npoueccoa, B 

,,.... '¥ ' Hur a"'"Otti.HH CO BCeMH 
TOM 'IMCJIC, K rrepepo)f(,Ll,eHHIO TKaHl1 ne11e ... , 't' '¥ 

H3BeCTHbIMM B 3Tl1X CJiyqaSIX nocJieJJ,CTBHHMH. 
f 11anttoe B paccMaTpHaaeMOM i:mrrpoce, oc11a6Jiem1e o6e3Bpe-

)t(J1BaIOLUHX rrpouecCOIJ B ne<teHH, KJIHHH4eCKHM BbipaxelmeM KO

Toporo SIBJIHCTCSI MOJ11161l.eHOBblH TOKCl1K03. 

ti 

··ff. 

L-,......~--~--------r.1 ·--- - 1.- ---.,,,.---. ... ru11u ROJLKOPM•U 
KOH P. rP. II MO~UU.~HO)'O 

Pttc 28 )J;1rnaMttKa a.uetto3HHTpmpocq>0pHOM KHCJIOThI B ne/<teHH t<phIC no.a 
. . BJlHSlttHeM MOJittf>.neHa. I no C.Il. feeopKstH 

BJllUIHHE MOJIHELl:EHA HA COLl:EPJKAHHE 
XOJIECTEPHHA B KPOBH JKHBOTHhlX 

YcTaHoBJiett11e xapaKTepa u11HaMHKH xo11ecTep11Ha B KpOBM B 

ycnoBMSIX MOJIH6,UeHOB0H HHTOKCMKaUHH cyUl,eCTBeHHO norroJIHHT 
• tHY 0 MOpthotti.yHKU110HaJlbHOM COCTOSIHJ.111 rre-

HMeIOIUMeCSI CBe.UeHnn '¥ '¥ 

11eH11. (C H 0) - cTepHH )t(J1BOTttoro rrpo11cxo)t(l!e-
XOJ1ecrep11H 21 46 

HHSI BXO)Uf.T B cocTaB ecex KJieTOK opraHHJMa, HaH6~JibIIIee KOJIH-
' BHOH )t(J1p0BOH TKaHH H ne-

lfeCTBO KOTOpOro orrpen.emteTCSI B Hep • 

'le~rn . 
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XoJieCTepHH HBJI.HeTCH 6HOXHMH4eCKHM npe.nweCTBeHHlfKOM 

OOJIOBblX ropMOHOB, KOPTHKOCTepOH)l,OB, )KeJ14HhlX KHCJTOT. lb6bl

TOK XOJTeCTepwHa B opraHH3Me npHBO)l,lff K HapyweHlflO o6Metta 

BellleCTB, o6pa30BaHH!O :lKeJT4HbIX KaMHeH, OTJlO:>KeHlf!O ero B CTe

HKaX cocy.uos H .np. 

XoJTeCTepimeMHH HBJIHeTCH cne)l.CTBHeM nosh1weHttoro CHH

TeJa ero H3 aueTHJI - KOA (aKTHBHa.H cpopMa YKCYCHOH KHCJTOTbI}, 

MO:lKeT HacrynHTb npH rHTIOrJIHKeMHH pa3HOro npoHCXO)f<,neHlfSL 

0)].HaKO CMHTe3 ero MO:lKeT npoHCXOJl.HTb H 3a C'-leT yKcycHOM KHC

JlOThr, KaK 3TO 6b1JIO ycraHOBJieHo fi. 11. 36apcKHM, lif. H. HBaHo

BhIM, C. P. Map)l.allleBbIM (1972). ABTOpbr BBOJl.HJlH B opraHH3M 

COJlH YJ<CYCHOH KHCJIOTbl, B COCTaB KOTOpblX 6hrn BBe)l.eH H30J'OTI 

yrnepo)l,a (C-13) HJlH ueiiTepHH H JareM B MOJieKyJie XOJleCTepima 

HMH 6bIJIH o6Hap)')KeHbl H30T00hl yrnepo)l,a H BOJlOpO)l,a. B Jla.Jlb

HeiiweM c IlOMOlllh!O H30TOTIHOro MeTO)la 6blJIO ycraHOBJieHO TaK 

:lKe, 4TO B CHHTeJe xonecTepHHa npHHHMaeT y'-laCTHe aueTHJIYKCYC

Ha.H KHCJIOTa. 

HopMa.JJhHOe cpyHKUHOHHposattHe ne'-leHH o6ecne•rnaaeT oT

HOCHTenbHOe TIOCT051HCTBO ypoBHSI XOJiecTepmrn KpOBH, Ja6onena

HMe neqeHH npHBO.UHT '-lame scero K rnnoxoneCTepi.rneMHlf, 

BCJle)l,CTBHM HapyrneHHSI XOJieCTepHH006pa30BaTeJihHOH <PYHKUHH. 

0JlHaKo npw HeKoTOpbIX cpopMax nopa:lKeHHH ne'-leHH, coqern10-

LUHXCH c paccTpOHCTBOM perynHpy!OWHX MexaHH3MOB ee cpyHK

UHH, npoHCXOJl.HT HapyrnettHe B o6MeHe xonecTepHtta, se,ri.ymee K 

xonecTepHHeMHH. 

B Jl.OC'fYTIHOH mnepaType HaM He y,na.nocb HaHTH )l.aHHbIX no 

H3y4eHH!O BJIMHHMH MHKp03JleMCHTOB, B TOM 4MCJie H MOJTH6)l,eHa, 

Ha o6MeH XOJTeCTepHHa Hero )l,HHaMHKY B KpOBH. B 3TOM OTHOllle

mrn npe)l.crnrurneT MHTepec HCCJieuosaHHe M. C. fpwropHH, C. B. 
feBOplUIH (1975), IlpOBe)leHHbJe KaK B 3KCnepHMeHTe Ha KpbICaX, 

TaK M D HarypHbJX ycJIOBHHX Ha osuax H TeJlHTaX MOJlH6)l.eHOBOH 

orxn. PeJyJihTaTbl HCCJie)l,OBaHHSI anTOpOB noKa3aJIH, 4TO cpaB

HHTeJlbHO Ma.Jlble KOJIH'Iecrna MOJlH6)l.eHa, nopH)l.Ka 20, 50 H 100 

Mr/Kr, Bbl3bIBa!OT He3Ha'IHTeJibHOe CHH:>KeHHe KOJllf'IeCTBa xo

necTepHHa B KpOBH. 00CJie 15-TH )l.HeBHOH no,nKOpMKlf KpblC MO

JIH6)l.eHOM B KOJ!lf4ecrne 200, 300 H 500 Mr/Kr OTMeqaeTCH 3aMeT

Hoe CHlf)l(eHHe ero B KpOBH. TaK, y KOHTpOJihHOH rpynnbI KPbIC B 

cpe)l.HeM co)l.ep:lKaHHe xonecTepHHa cocrnBJIHJIO 61,9±2,2 Mr%, a y 

TIO)l,OilbITHbIX COOTBeTCTBeHHO no Ja)lasaeMOMY KOJIH'IeCTBY MO-
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6 57 7+0 7 SS 6±0 3 H S2,0±0,7 Mr%(p11c.29) . 
]lH .n,eHa ' - ' ' ' ' OBH KpblC ycTa-

Ha11MeHbllJee KOllH"'-leCTBO xo11ecTepHHa B KP 
6 Obi K blC nony4HBllilfX soo Mr/Kr MOJllf )leHa Ha 

1-mBJieHo Y rpyn P 4
5 2+ 1 13 Mr% TioJI)"IeHHhie )l.aHHbie s 

30 )leHh nO)l.KOpMKH - , - ' o~bl n H onpe)leJieHHH xo-

'.)KCnepHMeHTC TIOJIHOCTb!O n~~:;~~ep)l(a~HXCSI B X03.HHCTBaX 
necTepHHa KpOBH Y oseu H , )Kam-te xonecrepHHa n 

AHKasatta. TaK, no )l.aHHbIM asTo~a,30coH~~PB cpeJltteM cocrasmi:eT 
eu H TeJIHT KOHTpOJibHOH 

KpOBH OB 170+4 66 H 212±3,23 Mr% , TOf)l,a KaK y oseu " 
cooTBeTCTBeHHO - ' 144+1 8 H 170±,88 Mf% . 

reJISIT CTAHp~::;:~HC~~T~:~c::i~H~~e)l,HT~Jl~HO noKa3bIBa!OT, 4TO H3-
fi . praHH3M :lKHBOTHblX Bb13bI-

6bITO'{HOe nocrynneHHe :ec:H~ ~~~=p:~HHSI XOJieCTep11Ha B KpOBH, 
saeT JHa4HTeJibHOe CHH MO:lKHOM y4acTHlf B 3TOM 
H CJie.11.osaTeJibHO , cm-t,neTeJibCTBYeT 0 803 BJICTeTC'' '{TO B rette3e 

' eHH HaM npeucTa n n, 
npouecce TaK:lKe H ne4 . pOJih HrpaeT crotiKaH rnnornHKe-
3Toro npouecca cymecTseHHY!O 
MHH, pa3BHBa!OLUaSJCH B 3THX ycJIOBHHX. 

'!DO 

1'1>0 

110 

100 

ao 

60 

'-0 

zo 
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BJIIUIHHE MOJillli,ll.EHA HA CO,ll.EP.IKAHHE 
liHJIHPYliHHA 8 KPOBH .IKHBOTHhIX 

E111rn:py6l:rn - mffMeHT :iKeJilJH, npo.uyKT pacna.ua reMorno611-

Ha, o6paJyeTCSI, rnaBHbIM o6pa30M B nelJ.eHH l1 BMeCTe c :lKeJl'lhto 

nocTynaeT B Kl1WelJHH.K, a He3Ha'-ll1TeJibHaSI •rnCTb B KpOBh. 

B nelJeHH IlpOHCXO)lHT He TOJihKO CHHTe3 6H.JIMpy611Ha, HO H 

PRU .upyrnx npeBpaw.eH11i1 ero, 4TO yKaJbmaeT Ha TeCHYIO CBH3b 

o6MeHa 611n11.pyforna c MOpcpocpyHKU,H.OHaJihHbIM COCTOSIHHeM ne-

4eHH.. 04eBH)lHO, lJTO onpe.ueJiett11.e CO;'lep:iKaHH.SI 6HJil1pyforna B 

Kp0Bl1 B YCJlOBHHX nocTynneHH.SI pa3JIH.lJHbIX KOJlH'leCTB MOJIH6.ue

Ha B opraHHJM :lKHBOTHbIX, fl03BOJIHT HMeTh cy)f(,[(emte 0 :lKeJ14eo6-

pa30BaTeJihHOH l1 :lKeJIYeBbl)J;eJIHTeJlhHOH cpyHKLl,H.11 ne4eHl1 H, 

BMeCTe c .upyrHMl1 IlOKaJaTeJlSIMH., rrp11.se.neHHblMM BhfWe, .uacT 

BOJMO:lKHOCTh HMeTb 6onee IIOJIHOe npe,UCTaBJieHHe 0 HapyweHHSIX 

rrpOHCXOASIUJ;HX B rre4eHH. ::ho IlOJIO:lKeHHe rro.umep)f(,[(aeTCSI TeM, 

YTO rrpH. 6oJieJHSIX neYettH onpe.ueneHHe 611n11py611.Ha MMeeT .u11ar

HOCTH4ecKoe JHaYeHHe. 

no .uaHHblM c. B. f eBOpK51H ( 1989) KaK D 3KCnepHMeHTe Ha 

KphICax, TaK H B HaTypHblX Ha6mo.ueHH.SIX Ha onu,ax M TemITax, co

.uep:iKaI.Ul1XCSI B XOJSIHCTBax AHKaBaHa, orrpe.ue11HeTCH IIOBhIWeHHe 

ypOBHSI 6HJIHpy611tta B CbIBOpOTKe Kp0Bl1. TaK, y KpblC, IIOJlY'IMB

WHX 200, 300 H 500 Mr % MOJI116.neHa, co.uep:lKatt11e 6HJ1Hpy611Ha B 

CbIBOPOTKe 6bIJ10 COOTBeTCTBeHHO 0,12±0,033, 0, 19±0, 16, 

22±0,016 Mr %, y KOHTPOJibHblX Kpb!C Bcero 0,08±0,037 Mr %. 

3Ta JaKottoMepHocTb coxpaHS1eTcS1 M y oneu: 11 TeJIHT. TaK, y oseu 

l1 Temn KOHTpOJihHOH 30Hbl co.uep:lKaH11e 6HJIHpy6m-ia no cpe)lHHM 

)laHHhlM COCTaBJISleT COOTBeTCTBeHHO 0,08±0,26 Mr% H 0,015 Mr%, 

a y oseu: 11 TemlT, co.uep:iKaw.11xcSI B xoJSIHCTsax AHKanaHa, ycTa

HOBJieHo .UOCTOBepHOe IIOBbIWett11e 611.m1py611Ha, COCTaBJISltoI.Uee 

COOTBeTCTBeHHO 0,33±0,04 Mr% H. 0,29±0,03Mr%(p11c.30). 

Ha ocH0BaH1111 np11Be.ueHHhIX ;'lattHbIX Ha.uo noJiaraTb, YTO 

ysen11lJeH11e co.uep:iKaHHSI 611n11.py611.tta B KPOBl1 MO:lKeT npMBeCTH. K 

IlOBbIWeHH.IO )f(eJ1Yeo6pa30Bamrn, HMeH B BM.UY, <ITO 611nwpy6MH 

SIBJISleTCH OAH11M 113 HCXO.UHblX rrpo.uyKTOB CHHTeJa )f(eJl'IH.. 

lbBeCTHO, 1.(TQ )f(eJI'-lh, 6naro.uapH HaJIM'-lHlO B Hett XOJ111HO

rro.no6HblX BeI.UeCTB, SIBJISieTCSI ecTecrneHHblM B036Y.UHTeJieM ne

pHCTaJibTHKH KHWeYHMKa, II03TOMY B ycJIOBH.SIX axOJIHM ycrnHaB

mrnaJOTCSI yrropHbie JanopLI, a 11p11 nmepxoJIHH - Hao6opoT, 
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3THX cpepMeHToB siB;rneTcsi HX JIOKa.JIH3aUHSI BHYTPH KJieToK, 611a

ro.napH HX crroco6Hocn1 npoHH.KaTh 4epe3 KJieTO'IHhte MeM6paHbI. 

flpH 3TOM AJlT Haxo.nHTCSI B )l(H,llK011 qacTH UHTOnJia3MhI, a ACT -

B 60JibllJei1: '!aCTH, B MHTOXOH.Ll.PHSl.X KJieTOK. B JIHTeparype HMeeT

CH 60JibWOe KOJIH'!eCTBO yKa3am1H: Ha CBH3h aKTHBHOCTH AJlT H 

ACT c cocTOSIHHeM ne'!eHH. TaK, H3y'leHHe HX aKTHBHocrn B pa-

6ornx A. <I>. Emorepa (1968), A. A. noKpOBCKOro (1970), M. B. 
HauioKa (1979), Ninger et. al. (1972) , rroKa3aHa BhlCOKasi qyncTBH

TeJibHOCTh AJlT H ACT rrpH nopa)KeHH11 rre'leH11 . 

KaK noKa3aJia E. 11. BacHJiheBa, (1974) npH rropa)l(eHHH ne

'!eHH pa3HOH 3THOJIOfHH " CTerreHH HeH3MeHHO IIOBbillJaeTCSI co

.nep)l(aHHe AJlT H ACT B ne'leHH. CTp11 3TOM, asrop C'IH.TaeT, '-ITO 

CTeneHb H3MeHeHHH HX MO)l(eT xapaKTepH30BaTh TSl)l(eCTh nopIDKe

HHH rre'leHH. 

floBpe)l()J,eHHe IIe'leHH OT BOCIIaJieHHH ,UO HeKp03a, 13hl3BaH

HOe y co6aK raJiaKT03aMHHOM, corrpOBO)l()J,aeTCSI 3Ha'rnTeJibHblM 

nosh1wem1eM aKTHBHOCTH AJlT 11 ACT, "lTO no3BOJIHeT rrpono.nH.Th 

AH$cpepem.1,11aJihHYJO .nHarHOCTHKY 3a60JieBaHHH ne'-leHH 

(Montohari Ricci , 1979). 

M. 11. Tpaxemepu (1980) ycrnHoBH.11 3a1mcH.MOCTh ypoBHSI 

AJlT 11 ACT OT ocTpOThI 11 cTerreHH TSl)l(ecnt Te'leHHSI TOKCH.'lecKo

ro nopa)l(eHmI ne'-leHH "leTblpeXXJIOPHCThIM yrnepo.noM , ,UHXJIOp3Ta

HOJIYKCYCHhIH 3CCeHu11eH H .np. 

Ait Abdellah et. al. (1985) B CBOHX HCCJie)J,OBaHmlX no 113y'-le

muo KoppeJISIUHH Me)l()ly aKTHBHOCThlO aMl1HOTpaHc$epa3 11 

cocTOHH11eM ne'!eH11 ycraHOBl1JI , •no H3MeHeHHe ypoBHH M11To

xoH11,p11a.nbHOro 113ocpepMeHTa ACT SIBJIHeTC.H Ha.ne)l(Hht M .n11<P<Pe

peHIJ,HaJlhHO-)J,11arnocT11'-lecK11M KplneptteM xpoH11'1eCKHX 11 OCT

pblX nopa)l(eHl1H ne'-!eHl1. 0).1,HaKO B 11,0CTYIIHOH HaM Jil1Teparype 

Mbl He HallJJil1 cse.neH11H ' KaCal01.U11XCSI COCTOHfHIJI aKTHBHOCTl1 

AJlT 11 ACT no.n BJIHHHHeM Tex HJIH 11HhIX M11Kpo:meMeHTOB, 11 

JIHillb JleB11l.J,KHH (l984) yKa3hrnaeT Ha TO, '-ITO np11 M11Kp03Jie

MCHTHOH He,UOCTaTO'IHOCTH HapywaeTCSI <PYHKUHJI ne'-leH11 , CB11.ne

TeJibCTBOM KOTOporo SIBJIJieTCH 113MeHeH11e aKT11BHOCTH TpaHCaMl1 -

Ha3. B 3TOH CBH311 113BeCTHhIH HHTepec npe.ncTallJISIIOT )J,aHHbie 

11ccJie)J,0BaHHH M. C. fp11ropsiH, C. B. feBOpKHH (1981), KOTOphie 

113yqa.n11 .UHHaM11Ky aKTHBHOCTl1 AJlT 11 ACT B yc110B11six MOJI116.ne

Honoro TOKC11K03a B 3KCrrep11MeHTe Ha KpbICax 11 B HaTypHblX Ha6-

JIIO,Uemrnx Ha osuax 11 TeJISITaX, co.nep)l(allll1XCSI B X03HHCTBaX 
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6rxn, o6orameHHOH MOJIH6.neHOM (AHKaBaH) . 
Pe3y111TaThI 11.ccJie.noBaH11i1 rroKa3aJIH, <tTO no.n BJIH.Sl.HH.eM 

MOJIH6.netta aKTHBHOCTh AJlT 11 ACT nOBbmrneTCH, npH 3TOM Ja

BHCHMOCTh rrpHMaSI - no Mepe yseJI11'-leHHSI 3a.LI.aBaeMoro MOJIH6.ne

Ha co.nep)l(aHHe HX IIOBhilUaeTCSI. flpHBO,UHM HeKOTOpbte .naHHbie 

3THX HCcJie.nosaH11H. AKTH.BHOCTb AJlT H ACT B KOHTpOJihHOH 

rpynrre KpbIC COCTaBmreT 11,4±69MKr 11 14,5±0, lOMKr coorneTCT

BeHHO. flpH )J,a'le 100, 300 11 500 Mr/Kr MOJIH6.netta aKTHBHOCTb 11X 

cooTBeTcTBeHHO TaKaSI 13,0±16MKf H 16,4±0,15MKr, 

13,8±0,45MKr 11 17 ,9±0,5MKf, 14,4± 1 ,06MKr 11 27 ,5± l ,37MKf. 3TH 

JJ,aHHhie HaWJil1 IIO)l.TBep)Kll,CHHe Ta!OKe B Ha6JIIO)leHHSIX Ha oBuax 11 

TeJISITax, npooe.neHHhIX aBrnpoM. TaK, co.nep)l(aHHe AJlT H ACT B 

KpOBH oneu KOHTpOJihHOH 30Hbl COCTaBJISleT 8,30±0,04MKr 11 

9 ,60±0,48MKr, y TeJISl.T COOTBeTCTBeHHO 6 ,70±0,38MKr 11 

16,8±0,37MKr. AKTHBHOCTh 11X B KpOBH OBeu 11 Tell.HT . X03SIHCTB 

CJle)J,ytOUlaSI: y ooeu l0,05±0,48MKr H 12,20±1,lMKr, y TeJISIT 

7 ,80±0,44MKr 11 19,60±0,37MKr. 
J13 np11Be,UeHHbIX .rr.aHHblX B11J1.HO, 'ITO KaK y oseu, TaK 11 Te

JISIT' co.nep)l(aw:11xcsi B X03SIHCTBaX MOJil16}leHOBOH :orxn, aKTHB

HOCTb 1.nyqaeMhlX TpaHccpepa3 BbIWe raKOBbIX y KOHTpOJTbHbIX )l(l{

BOTHblX. J13 3Tl1X .naHHhIX BH,UHO Ta!OKe, '-ITO aKTl1BHOCTh ACT Y 

Kpb!C, ooeu H TeJISIT Bhillle TaKOBOH AJlT. 
C11e.nyeT OTMen1Tb rntOKe H To, 'ITO pa3HHIJ,a Me)l(Jl,y 3Ha'le

Hl1HMH aKT11BHOCT11 AJIT 11 ACT y KOHTpoJthHhIX KphIC H y KpbtC B 

'JKCnep11MeHTC 6oJiee 3Ha<fHTeJibHa, '!eM COOTBeTCTBeHHO y oseu H 

TeJIHT X03HHCTB AHKaBaHa. 
0o-BH.lJ.l1MOMy, 3TO MO)l(HO 06bSICHHTh TeM, '-!TO Y KpblC B 

3 Kcnep11MeHTe no.n BJlHSIHHeM 60JTbllJl1X KOJIH'leCTB MOJTl16.neHa (B 

cpaUHHTeJlbHO MaJlbIH cpOK) pa3BHBaeTCSI OCTpaSI cpopMa MOJTH6.ne

H03a, ror.na KaK y oueu H TeJISl.T fifXfl o6orameHHOH MOJIH6.neHOM 

(AHKasaH), pa31msaeTCS1 xpoHH'leCKasi ee cpopMa. He 11cKJit0'!eHa 11 

po11h pa3Bl1THSI a.nanTau1111 y :>KHBOTHbIX, co.nep)l(alUHXCSI. s ycJ10-

u11Hx IIOBbillleHHOfO KOJll1l{eCTBa MOJIH.6.netta [} cpe.ne 0611TaHHSI, 

'ITO ecTeCTBeHHO HeCKOJihKO HHBeJrnpyeT rrpo11cxo.nsiw:tte C.LI.BHrH B 

opraHl13Me, D TOM '-ll1CJie 11 B aKTHBHOCTH cpepMeHTHhIX CHCTeM. 

CToBhIWeHHe aKTl1BHOCTH TpattcaMHHa3 B KpOB11 )l(HBOTHhIX 

noJJ, BJlHSIHHeM 1n6b1TO'-IHOfO nocTyIIJieHHH MOJIH6.netta u opraHl13M 

Me'leT 3a co6ol1 nosb1wett11.e o6Metta 6eJIKOB c yBeJI11'!eH11eM npo

JlYKToB OCTaTO'IHOrO a3oTa, 13 TOM '-ll1CJie H MO'leBHHhl , no-BHLl,11-
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MOMy, ycyry6JIHJOW,ei1: npouecc MOJIH6)1,eHOBOro TOKCHK03a. 

3TO nO,llTBep)l(,UaeTCH H pe3yJibTaTaMH HCCJie,llOBaHHH JI. f. 

TaTeBOCHH (1971), ycTaHOBHBWeH y KpOJJHKOB H KpbIC B 3KcnepH

MeHTe H y OBeu MOJIH6.UeHOBOH EfXTI TIOBblUieHHe B KpOBH co

.uep)l(amrn OCTaT04HOro a3oTa H era cppaKUHH-MOY:eBHHbl, Kpearn

HHHa H MOYeBOH KHCJJOTbl BCJie.QCTBHe HapYUieHHH noYeK no.n 

RJIHHHHeM MOJJH6.ueHa. 

lbBecTHo, YTO AJIT " ACT Hrpa10T Ba)l(tty10 poJib B mmr

HOCTHKe Ja6oJJeBattHH cep.uua H neYeHH. CToKaJatto, 'ITO npH HH

cpapKTe MHoKap.na AJIT H ACT BMecTe c .upyrnMH cpepMeHTaMH 

BbIXO.UHT H3 noBpe)l(.UeHHbIX KJTeToK, nona..uaH B KpOBOTOK. Onpe

.ueneHHe B CblBOpOTKe KpOBH 3THX .UByx TpattcaMHHa3 MOryT .uaTb 

ueHH)'lO HHcpOpMaUHJO 0 CTenettH TH)l(eCn1 H 0 cra.um1 noBpe)l(Jle

mrn cep.QeYHOH MblllIUbl. 

TaKHM TIYTeM MO)l(HO BbIHBHTb noBpe)l(.UettHe neYeHH, HMesi 

B mw;y, 4TO aKTHBHOCTb 3THX cpepMeHTOB B rreYeHH 04eHb BblCOKa 

H caMble MaJible HX KOJJH4eCTBa IlO)J)laJOTCH onpe.ueJJeHHIO. 3TOT 

MeTO.ll Il03BOJIHeT BblHBJIHTb noBpe)l(.UeHHe neYeHH y JIHU, pa6o

TaJOUJ,HX c pa3JJH4HbIMH TOKCH'-leCKHMH BeruecrnaMH (CCI4, XJIO

pocpopM " r.n.). 

HamH HCCJJe.uoaaHHH no H3yqeHHJO aKTHBHOCTH AJIT H ACT 

KaK B 3KCTiepHMettTe, TaK H B HarypHbIX ycJIOBHHX noKa3aJJH 

,llOCTOBepttoe TIOBbIWem1e aKTHilHOCTH 3THX cpepMeHTOB B KponH 

npH MOJIH6.QeHOBOH HHTOKCHKaUHH. Mbl c TIOJIHblM OCHOBaHHeM 

MO)l(eM peKOMeH,llOBaTb orrpe.neJieHHe aKTHilHOCTH yKa3aHHbIX cpep

MeHTOB npH MOJJH6.QeHOBOl1 HHTOKCHKaUHH )l(HBOTHbIX, co.nep)l(a

lUHXCSI a Erxn, o6oraweHHoii MOJIH6.nettoM. 

CO,lJ;EPJKAHHE MOJIHli,lJ;EHA B UEqEHH 

B ttaCTO.HW,eM ycrattoBJieHo, YTO ne'-leHb HBJIHeTcH O.llHHM 113 

opraHOB, B KOTOpOM 113611paTeJibHO HaKanJIHBaeTCH MOJrn6.ueH -

3TO 6biJIO no.uraep)l(,UeHO B HCCJie.QOBaHHHX c IlOMOl..UblO H30Tona 
99Mo. 

MccJie.llOBaHHH Durbin et. al. (1957) noKa3aJIH, '-!TO rpeTb.H 

'-!aCTb 99Mo, BBe.QeHHOro KpbICaM BHYTPHBCHHO, o6Hapy)l(HBaercH B 

KpOBH, IlO'-!KaX - BblBOJ1.HTCSI H3 opraHH3Ma c MO'-IOH, a '-13CTb era 

KYMYJIHpyeTCH B ne'-leHH, H TOJihKo He3Ha'-IHTeJihHaSJ 4aCTb Ja..uep-
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)1(1rnaeTcH B KpoBH 11 JJ.pyrHx opraHaX. 

C. B. feBop101H (1986) Mero.QOM cneKTpaJibttoro aHaJIH3a 

onpe.uemrna co.uep:)l<aHHe MOJJH6.n.etta B neYeHH KpbIC npH no.u

KOPMKe HX MOJIH6.n.eHOM n KOJJHY:ecrne 50 H I 00 Mr /Kr. Pe3yJihTa

ThI 3KcnepHMeHra noKa3aJJH, 4TO y::+::e Ha 10-blH .QeHb nO.LlKOpMKH 

(50 Mr/Kr) tta6mo.uaeTCH yseJIHYeHHe co.uep::+::aHHH Mo11116.ueHa, 

nocrnraH 0,0049% , rrp11 KOH'fPOJibHOM noKa3aTeIIe 0,0020%. 

MaKCHMaJJbHoe KOJJH'-lecrno MOJI116.uetta B rreYeHH OTMeYeHo 

Ha 20-bIH ..ueHb no.QKOPMKH (100 Mr/Kr), COCTaBJIHJOW,ee 0,0060%. 

TaKHM o6pa30M, 3THMH JJ.aHHhIMH no)lTBep)l(.UalOTCH HMe10wHeCH B 

mHepaType cae.neHHH 06 H36HpareJibHOM HaKOTIJieHHH MOJIH6.QeHa 

B rreYeHH. 04eBH,llHO, YTO nocryrra10w.11i1: per OS B opraHH3M MO

Jrn6.ueH, rrepeXO)l,HT B KpOilb H TOKOM KPOBH pa3HOCHTCH no opra

H3M H TK3HHM, H36HpaTeJibHO HaKanJJHBaHCb B neYeHH, noYKax, 

Ha,llTIOY:eY:HHKax, KOCTHX H T.,ll. 
CaM cpaKT ttaxo)l(,UettHH MOJIH6.ueHa n TKaHH neYeHH HBJIHeT

cH cpaKTOPOM, OKa3bIBalOll.lHM noBpe)l(JlalOW,ee .uetiCTBHe Ha opraH, 

BJieKyW.HH 3a co6oi1 HapyweH11e, KaK ee cpyHKUHH, TaK H CTPYK
TYPHbie H3MeHeHHH n tteH, KaK 3TO 6bIJIO noKa3aHO BbIUie. 

BJilUIHHE MOJIHli,llEHA HA MOP<l>OJIOfHqECKYIO 
KAPTHHY H <l>HJHqECKHE IlOKA3ATEJIH IlEqEHH 

B CBH3H c Ba)l(HOCTblO H MHOrorpaHHOCTblO cpyHKUHH neY:e

HH JII06oe rropa)l(eHHe ee npOSIBJIHeTCH B CJIO)!(HOM CHH.LlPOMe 

cpyHKUHOHaJibHOH He)l,OCTaTOYHOCTH, B OCHOBe KOTO~oro, KaK npa

BHJIO, onpe)l,eJJHIOTCH crpyKrypHbie H3MeHeHHH B HeH. 

3THOJIOfHH nopa)!(eHHH neYeHH BeCbMa pa3H006pa3Ha, o.u

HaKo HCCJie)1,0B3HHSIMH rroKa3aHO, YTO K3K npH HHcpeKUHOHHbIX 

3a6oJieBaHHSIX, TaK H npH HHTOKCHK3UHSIX pa3JJH4HOH npHpOJJ.bI, B 

ne<JeHH pa3BHBalOTCH .QHCTpOcpHY:eCKHe npouecCbl, conpoBO)l(,llalO

ll.lHeC.H J1.HCKOMTIJieKcauHeH neYeH04HblX 6arioK, 3epmtCTOH H )!(11-

pOBOH .QHcrpocpHeH 3nHreJIHH. Hepe.uKo naroJiomyecKHH rrpouecc 

1Ia411H3eTCH B ueHTpe ne<IeH04HOH J1.0JlbKH. npoHCXO.LI,HT pa3pacTa

m1e JIHMcpoH,llHblX KJieTOK, cp116po6JiacroB, mrrepcTHUHa.JlbHOH TKaHH. 

06menpHHHTbIM HBJrneTCH nOJIO)!(eHHe 0 TOM, 'ITO .LI,HCTpO

cp11<JeCKHe H3MeHeHHH, npoHCXO,lJ}IW,He B rreYeHH, rrpe.ucT~~HIOT 
co6oti O.UHY H3 cpopM peaKUHH opraHH3Ma B orneT Ha .QeHCTBHe 
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naTorettHoro <PaKTOpa. 

fHCTOJIOntYeCKHMH 11ceJie.ll,OBattHHMH neYemt KPbIC (C. B. 
feBopirntt' 1986), KOTOpbIM 3Cl.ll,aBHJIH MOJI116.n.ett B KOJIJilteCTBe 20, 

50 11 100 Mr/Kr, 6bIJIO noKa3atto, 'ITO MOJI116.n:ett B KOJIH'-leCTBe 20 

Mr/Kr, noeTyna10m11i1 B opraH113M, He Bbl3bIBaeT CKOJibKO-H116y.ll,b 

3aMeTHblX H3Mettett11ti B eTpyKI)'PHbIX 3JieMettTax ne'leHH no.n.o

nbITHbIX KphIC. 

no.u BJl11HHl1eM 50 11 100 Mr/Kr MOJJH6,Uetta npoMCXO.llHT ey

meeTBeHHble 113MetteHl1H B MOpcpo.nor11'1eCKOM KapTHHe ne'-1ett11 

KpbIC . 3TO, npe)f()le BCero, Ha.JIH'rne O'-laroB CTa3a 11 IIOJIHOKPOBHH 

e11HyCOH.UHblX KamuurnpoB, B rrpoMe)f(yfO'-IHOM 30He OTMe'laeTCH 

)le3opraHH3aUl1H ne'-leHO'IHblX 6a.JIOK, rerraTOUHThl 6a.JIOK He 11MelOT 

'leTKHx rpattHU. B ne'lett11 npo11cxo.n.11T c}')Kett11e Me)f()lOJibKOBhIX 

eHHyCOl1.llHblX KamUIJIHpOB, BOKpyr Me)f()lOJibKOBhIX BeH MeCTaMl1 

tta6JIIO,UaeTCH CKOnJieHHe JI11Mcp011,llHblX KJieTOK, 3epHHCTOCTb rrpo

TOnJia3Mbl . 

Om1caHHb1e 113Mettett11H B ne'-1ett11 no B.nHHtt11eM Mo.n116.n:etta 

(50-100 Mr/Kr) no.urnep)f()lalOTCH 11ecJie,noBaHHHMl1 0. r. Morn

JieBCKOH 11 coaBT. (1967) np11 TOKCHK03e Kpbre, Bhl3BaHHOM 6op11-

.llOM MOJHt6.n:etta. 

TaKHM o6pa30M, MO)((HO C'IHTaTb ycrnttoBJieHHbIM, 'ITO MO

JI116.uett, noeTynalOlUHH B oprattl13M B H36bITO'-IHOM KOJIH'leeTBe, 

Bbl3bIBaeT KaK cpyttKUHOHa.JibHhie, TaK H MOpcpOJIOrH'-leCKl1e HJMe

HeHHH ne'-leHH, Be)lyrn,He K paecTpOHCTBY ee cpyHKU11H, B TOM '-IHC

Jie Ba)f(Hdh11ei1 113 HHX, ,neTOKC11U11PYJOlUeH, '-ITO B CBOIO O'lepe)lb 

HBJrneTCH CJiaraeMblM B 061..UeM narorette3e MOJil16,lleHOBOrO TOKCl1-

K03a (M.C.fpHropaH, 1990). 

B CBH3H c 3THM HJBeCTHhIM HttTepee npe,ncTaBJIHIOT TaK)((e 

113MeHeHHH cpH311qecK11X noKa3aTeJieM rre'-1eH11 no.n BJIHHHHeM MO

JlH6,lleHa. B JIHTepaType ecTb yKa3aH11H Ha TO, '-ITO see ne'leHH, no

B11,n:11M0My, 11 .npyr11x opraHOB, BO MHOfOM CBsnaH c COCTOHH11eM 

o6Metta nemecrn B oprattH3Me (P11xeT, 1892) . C. B. feaopKHH 

( 1986) ycrntton1111a, qrn no.n BJll1HttHeM MOJIH6,netta y Kpb1c yMeHb

waeTcH o6neM, Bee, a TaK)((e np011CXO.llHT l13MeHeHHe 11 B flJIOT

HOCTl1 neqett11. TaK, 3a.uanasi no.nonbJTHbIM KpbrcaM MOJIH6,ll.eH B 

KOJIHqecrne 20, 50, 100, 200, 300 H 500 Mr/Kr, aBTOp yeTaHOBHJia 

eJie.ll,ylOLUee: y KOHTpOJibHhlX Kpb1e o6neM ne'-!eHH paBeH 6,0 CM3, a 

B rpynnax no.n.onbITHbIX Kphre COOTBeTCTBeHHO 5,2; 5,0; 5,5; 5,38; 

4,94 CM3. 
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Atta.JIOrH'IHaH 3aKoHOMepttocTh yerattos.netta H B OTHornett1111 

Beca ne'leH11 . y KOHTPOJibHOH rpynnhI KpbIC Bee ne'leHH COCTaBJIHJI 

6,284r., y no.uonbITHbIX rpyrrn coornercrneHHo 5,26; 5,344; 6, 130; 
5 ,05; 5,184; 11 4,899r. 

DJiornocrb rre'leHH, Bb1q11eJieHHaH no o6merrpHHHTOM <Pop

My.ne .LI,= P/V, noKa3a.Jia, 'ITO y KPhIC KOHTpOJibHOM rpynrrht nnoT

HOCTb cocraBJIH.na 1,045 r/cM3, a y no,nonbITHbIX rpynrr coorneTcT

BeHHO - 1,015; 1,069; 1,117; 1,000; 1017; 0,996 r/cM3. 

KaK Bl1.IJ.HO H3 rrp11ne.n.ettHbIX .IJ.aHHhIX, cp11311'lecK11e rroKaJa

reJI11 rre'leH11, no)]. BJIHHHHeM 11CIIhITaHHblX KOJIH'leCTB MOJIH6,neHa 

nOHH)f(alOTCH, rrpH'leM 3Ha'll1TeJibHee npH .nat.te KpbICaM 500 Mr/Kr. 

TaK11M o6pa3oM, ett11)f(ett11e rrapaMeTpoB cp11311t.tecK11x noKa3arendi 

ne'leHH B inyqaeMhIX YCJIOBHHX, IIO-BHLl.11MOMY, CBH3aHO c pa3Bl1-

THeM B Hell r11rro6110TH'leCKl1X rrpoueccoB, HBJIHIOLUHXCH CJie)J.CT

BHeM l1HTOKCHKau1111. 
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fJIABA X 

BJIHHHHE MOJIHB)J,EHA HA <l>YHKUHH H 
MOP<l>OJIOfHIO IlO'-IEK 

,ll.JIH JJOJIHOH xapaKTepMCTMKH BJIH.HHHH Toro MJIH HHoro 

MHKp03JieMCHTa Ha opraHHJM, Ba)l(HblM 5IBJIHeTC.H ycTaHOBJieHHe 

ero BJIH.SIHH.SI Ha rnaBHhie Bbl)leJIHTeJJhHhie opraHbl )KHBOTHhIX. B 
3TOH CB.Sl3H cne.uyeT OTMeTHTb, '-lTO B HCCJle.llOBaHH.SIX 6HOJIOrn'-leC

KOH pOJIH MHKp03JleMeHTOB B :lKHBOM opraHH3Me 3TOMY BOTipocy 

y.ueneHo He.uocTaTO'-lHOe MeCTo. B )J,OCTYTIHOH HaM JIHTeparype MhI 

He HaUlJIH )J,aHHhIX CHCTeMaTH'-leCKHX H BCeCTOpOHHMX HCCJie)lOBa

HHH <PYHKUHOHaJlhHOro COCTO.SIHH.SI H MopQ>oJiorw1eCKOH KapTHHbl 

JJO'leK JJOJl BJIHHHHeM MHKp03JieMeHTOB, 3TO TIOJTO:lKeHHe TIOJI

HOCTbJO OTHOCHTC.H H K MHKp03JieMeHry MOJIH6)leHy. 

VbBeCTHO, 'ITO JJO'IKH - CBoeo6pa3HbIH 6HOJIOfH'-leCKHH "ca

HHTap11, YAaJI.SllOl..Ll,HH HJ opraHHJMa Bpe.n;Hble TIPOJlYKTbl o6Metta 

nemecTB. 0HH BbIBO.ll.SIT HJ opraHHJMa TalOKe lfy)Kepo)J,Hhle, H.llOBH

Tbte, MHOrHe JieKapcTBeHHbie semeCTBa, TOKCHHbI B036y1111TeJieH 

pa3JIH'-lHhIX 3a60JienaHHH H 11p. Hap.si.uy c 3THM, poJib H JHa'-lem1e 

TIOtreK 6hrnH 6hl He.llOCTaTO'IHO npe.n:crnBJieHbI, eCJIH He ynoM.SIHYfb 

OllHY HJ YllHBHTeJibHbIX cnoco6HocTeH: TIOYeK - 3To Bhrne.n;eHHe ne

mecTB, BeChMa JJOJieJHbIX H He06XOJlHMblX, B CJiy11ae MX nocTyrIJie

HH.SI B opraHH3M B HJ6bITOlfHbIX KOJTMlfeCTBax, crroco6HhIX Hapy

IllHTb JJOCTO.SIHCTBO BHyrpettHeH cpe.llbl. l<JiacCH'-leCKHM rrpHMepou 

B 3TOM OTHOWemrn MO)l(eT CJI}')f(HTb aJIHMeHTapHaH rJIIOK03YPH.SI. 

CJie.uyeT TaJOKe yrroMHHYJ'h, YTO B no.rr,nep)l(aHMH roMeocrnJa cy

tlleCTBeHHYIO pO.Tlb HrpaeT H TO, '-lTO IIO'IKM rrpHHHMaIOT y'-laCTHe B 

perymIUMH 6aJiaHCa BO.llbl H MHHepaJibHblX Bel..Ll,eCTB, IIOMep)l(H

BaIOT TIOCTOHHCTBO KOHl[eHTpaUHH BOJlOPOJlHbIX HOHOil, OCMOTH

'-leCKOro H OHKOTH'lecKoro n;aB.Jiemrn. HapSIJlY c 3THM, rro'-le'-lHa.SI 

TKaHh o6na,naeT orpoMHbIM Mern6onw1ecKHM noTemmanoM. B 
TKaHH no11eK HHTeHCMBHO rrpoTeKaJOT rmlKOJIMTHlfeCKHe npouec

Cbl, pacna.u )i(HpOB, npouecCbl OKHCJIHTeJibHOfO Q>occf>oJIHpoBaHH.SI 

H .up., Heo6xO)J,MMbJe .[{JIH COBepweHH.SI cPYHKUHH H CHHTeTM'-leCKHX 

npoueccon B no'IKax. 

l1JBeCTHO, 'ITO B JJO'-lKax CHHTeJHPYIOTC.SI P.Slll XMMHlfeCKHX 

coeAHHeHHH, B TOM '-lHCJie aMMHaK. Op11HHTO cYMTaTh, l.JTO poJib 

aMMHaKa B JJO'IKax :JaKJIJO'laeTC.SI B HeHTpaJIH3aUHH KHCJibIX pa.u11-
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KaJIOB XHM11qecKHX coe)lHHeHHH KaHaJihUeBOH :lKH)J,KOCTH H 11p. 

HccJie.uoBaTeJI.SIMH rrocne.uHHx JieT rroKa3aHo, •-no B no'-lKax 

o6pa3yJOTC.SI Bemecrna, CTHMYJIHPYJOLUHe reMOJJ033, TaK HaJbIBae

Mble reMorro3THHbl, a TalOKe peHHH, Me.r:r.ymnrn (npocrnrnaHJlHH 
A2), KHHHHoreHHH, YPOKHHaJa H 11p. 

0'leHb Ba:lKHbl .[{JIH opraHH3Ma 3HTHTOKCH'-leCKa.SI <PYHKUHR 

JJO'-leK, a TaK:lKe peryJIHPYJOLUa.SI KPOB.SIHOe )laBJieHHe H BO}lHO-CO

JieBOH o6MeH rrpH y'-lacnrn peHHH-TipocrnrnaH.llHH-aHnt:OTeH3HH
HOH CHCTeMbI. 

Pa6oTa rroqeK TIOABepraeTC.SI nocTO.SIHHhlM H3MeHeHHHM B Ja

BHCMMOCTH OT KOJI11qecrna npHH.SITOH iKHJJ:KOCTH, xapaKTepa Q>HJM

'-leCKOH Harpy3KM, TeMTieparypbI H BJJa)l(HOCTH cpeJJ.bl rrpe6bJBaHHH, 

HJMeHeHH.SI XHMH'-leCKoro, KJJeTO'-lHOro COCTaBa KPOBH M .n;p. 

<l>yHKUHOHaJlbHa.SI a.r:r.anrn.n:11.si JJO'-leK K noCTO.SIHHO HJMeH.SIJO

lUHMC.SI YCJIOBH.SIM peryn11pyeTC.S1 HepBHO-ryMOPaJibHhIM rryreM, KO

TOpblH TIO K. M. oblKosy, ocymecrn1rneTCH Ll.BYMR rryrn~rn: Hepn

Ho-peQ>neKTOpHbIM 11 HeHpo-ryMOpaJihHhIM. 11MTIYJibCbI, B03HH

Ka10urne B Kope 60JibllIHX TIOJIYlliapHH, JJOCTynaJOT B JJOJlKOpKOBhie 

raHrJIHH, a 3aTeM no BereTaTHBHblM HepBaM JlOCTHraJOT TIOl.JeK. 

KopKOBbie HMTIYJibChl nepe.ua10Tc.H TIO HepBHbTM BOJIOKHaM s 

rnnoQ>HJ, Bbl)J,eJI.HlOLUHH aHTHJlHypeTH'-leCKHH ropMOH, OT KOTOporo 

3aBHCHT COCTOHHHe H CTeneHb npouecca pea6cop6UHH B JJO'-le'-l
HblX KaHanbuax. 

B HaCToHmeM ycTaHoBJieHo, 'ITO .uej:!TeJJbHOCTb TIO'-leK pery

n11pyeTcH CJIO)i(HbIM HeltporyMOpaJibHblM nyreM, BMeCTe c paJJJM'l

HbIMM OTJle.TiaMM ueHTpaJibHOH HepBHOH CHCTeMbl B HeH: npHHM

MaJOT y'-laCTMe Bee :lKe.TieJbI 3H)J,OKPHHHOH CHCTeMbl. 

I-fa BeCbMa KpaTKOro o6Jopa MO)l(HO JaKJIIOlJHTh, '-lTO JJO'-lKH, 

BbIJIOJIHH.H MHOroo6paJHbie M CJIO)l(Hble Q>yHKUHH B opraHHJMe, 

HrpalOT 6onhwy10 pOJih B TIOlJ.llep)l(aHHM roMeocrnJa. 

Heo6xo.n;MMO K 3TOMY .n;o6aBHTh, '-lTO JJOlfKH, HBJJRRCb OCHOB

HblMH BblJleJ111TeJibHb1MH opraHaMM, np11 naTonorw-recKHX rrpouec

cax TOHKO pearn:pyKn Ha MaJieHWHe HJMeHeHMH, rrpoHCXO.LUII.UHe B 

opraHMJMe. <l>yHKUHOHaJibHOe COCTO.HHHe noqeK xopowo ~f3yqeHo 
npH paJJIH'-lHbIX naTOJIOm'-leCKHX COCTOHHHRX H 6oJieJHHX pa3HOH 

3THOJIOfHM H rraroreHeJa, rrp11 3Jm0 - H 3K30-HHTOKCHJ<ar_o.m HT.TI. 

0.n;HaKO MaJIO HJIH TIO'-lTH He MJylfeHbI MJMeHeHHH, rrpOHCXO

.l:UILUMe B JJO'-lKax JJO.ll BJIHHHHeM paJJJH'-lHb!X KOJIHllCCTB MaKpo- H 

MHKp03JleMeHTOB, H, B YaCTHOCTH, MOJIH6)leHa. 
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B nocrynttoi1 HaM JIHTepaType BcTpet.JaJOTCH enHHHlfHhie pa-

6oThI, conep:itrnume naHHhre o 11ocnencTBHHx HJTHHHHH MttKpo3Jie

MeHTOB Ha <f>YHKUttOHaJibHoe COCTOHHtte 1101.1eK. TaK, B. H . .[{HH

HHK ( 1964) 110KaJa'l, lfTO 11PH CBHHUOBOM xpOHJ.1'1eCKOM OTpaRJie

HHH B 110l.JKax 06Hapyx1rna10TCH <f>YHKUHOHaJihHhie HapymeHHH 

KaHa.TihUenoro anrrapaTa He<f>poHa. K cmtGl.lleHHIO, 3TH ttapymettHH 

He BCer)J,a ynaeTCH onpe11.em1Th o6menpHHHThlM KJIHHH'IeCKHM 

aHa.TIHJOM MO'IH . npH 110MOW.H orrpeneJieHHH K03<f>cf>HUHeHTa OlfH

W.eHHH MO'leBHHhI, KOHCTaHTbI AM6apa, no'le'IHOro KpoBoToKa 

MO::t<HO o6HapyJKHTh Hapywem1e 11.errypaUMOHHOH Cl10C06HOCTH 

nolfeK H HX Kp0BOCHa6::t<eHHe, KOTOpoe HBJIHeTCH CJie)J,CTBHeM no

pIDKeHHH KaHa.TihUCBOro OT)J,eJia tte<f>potta, CBHJaHHOe c IlOBhlllieH

HOH pea6cop6uHei1: MotJeBHHhJ. ABTop peKoMettnyeT wu1 pattHeli 

nMarttOCTHKH CBHHUOBOro OTpaBJieHHH 011peneJIHTb COCTOHHHe no

'lelJHOro KpOBOTOKa, K03<f><f>mJ,HeHT Ol.fHUl,eHHH MoqeBHHbl, a TaK
:lKe KOHCTaHThI AM6apa. 

3aCJiy)KHBaJOUJ,He BHHMaHHH naHHhie noJiy'leHbl n. c. CHMa

BOpHHOM (1965). ABTOpOM ycrnHoBJietto, 'ITO non ruurnHHeM xpoMa 

B IlOlJKax HapyrnaeTC.H <f>11JibTpauMoHHO-pea6cop6uHoHHaH, aJOTO

Bhl)J,eJIHTeJihHaH, KOHUeHTpauHOHHaH H 11.p. <f>YHKUHH, yxynrnaeTCJl 

peryJIHUHH MHHepa.TibHOro o6MeHa. B TepMttHaJibHhIH 11ep11on oT

pasneHHH XpOMOM onpeneJIHeTCH Bb!pa:lKeHHaJJ no'le'IHaH He)J,OCTa

TO'IHOCTh - yBeJIH'lem1e B KPOBH ypoBHH ocTaTO'IHoro aJoTa M 11.p. 

r. <1>. AHMKHH H B. M. Ep10xattoB (1968) IlOKaJa.TIH, 'ITO npM 

BBeneHHH B opraHHJM <t>TOPH.LlOB HaTpHH H Ka.J!HH )J,HypeJ yseJIH

lJHBaeTC.H 2,5-3 paJa , 11pH 3TOM tta6n1011.aeTCH 11 no11Mn1111CHH. AB

TOp 3TH HBJieHHH CKJIOHeH OTHeCTH Ja ClfeT HenocpencTBeHHoro 

neMCTBHH <f>TOpHJJ.OB Ha TKaHh IlO'leK, HCKJl!O'laH pOJih rrptt 3TOM 

rnrrocf>MJa, XOTH HHKaKHX 11.0KaJaTeJibCTB B IlOJihJy CBOeM TOl.fKH 
3peHHH He npMBOJJ.HT. 

B mneparype HMeJOTCH yKaJaHHH Ha poJih HeKoTopbIX M11K

po311eMeHTOB npH 6oneJHHX no'leK. TaK, JI. <1>. fpa6apesa (1965) 
110KaJana, 'ITO npH OCTPOM He<f>p11Te y neTeH HapHny c KJiaCCH'leC

KHMH npHJHaKaMH 3TOro Ja6011eBaHHH, Ha6JI1011.aeTCH yseJittlfem1e 

B MOlfe co11.ep)l(aHHH MeJJ.H " MapraHua. ABTOp CBHJbrnaeT JJ.MHaMH

KY Bhine11e1rnH c MO'IOH MeJJ.tt " MapraHua c KJIHHHlfeCKHM Tel.fe

HHeM He<t>pMTa, TaK KaK no Mepe ocna611eH11H npouecca ypoaeHb 

3THX nemecTB B MO'le CHH)l(aeTCH " noJIHaH HOpMa.JTHJau1rn npo11c

XO,!lHJia napa.TIJieJihHO c BhIJJJ.OpoBJieHHeM. 
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n. M. BaKaJI!OK ( t 965) y 60JihHhIX He¢>pHTOM ycrnHOBHJI 

CHH:lKeHHe ypOBHH :lKeJieJa H K06aJibTa B KpOBH c O)lHOBpeMeHHb!M 

nOBbIWeHMeM HX B MOlfe, npH 'leM CTeneHh 3THX HJMeHeHHH JaBH

CHT OT TH::t<eCTH 11.aHHOro Ja6011eBaHHH. c paJBHTHeM HeJJ.OCTaTO'i

HOCTH 110'-feK, yMeHhllleHHe co11.ep:lKaHHH )l(eJieJa H K06aJibTa B 

KpOBH nporpeccHpyeT npH 011.HOBpeMeHHOM yMeHbWeHHH HX B 

BblneJIMBllJeHCH MO'le . IlpH 611aronpHHTHOM HCxo11.e 6oJie3HH 

upOHCXOJl.HT HOPMa.JTHJar.nrn ypOBHH :lKeJieJa " K06aJibTa , KaK B 

KPOBH , TaK " B Bb!.Ll,eJIH!OW.eHCH MO'le. 

B o6Jope no naHHOMY aonpocy, cocrnRJieHHOM r. A. Ea6ett

KO (I 968), yJ<aJhIBaeTCH, 'ITO B IlpHnHeCTpOBCKOH JOHe, rne OTMe

qeHO nOBbIWeHHoe conepJKaHHe MapraHua H 110HttJKettHOe conep

:lKaHHe :lKeJieJa " K06aJibTa, pernCTpHpy!OTCH cpaBHHTeJibHO 'IaCThle 

Ja6oJieBattMH no'leK y 111011.ett 

HJ · npHBenettHoro HBcrnyeT, lfTo MMKpo3JieMeHThI oKaJhI

naIOT cyw,ecrneHHOe BJIHHHHe Ha <f>YHKUHH not.JeK, H HeMaJIOe JHa

lJeHHe HMC!OT B ycJIOBHHX 11aTOJIOrH11 no'leK. 3TO nenaeT HaCTOH

TeJibHO He06XO,lll1MhIM " onpaB,U,aHHhlM HJYlJeHHe pOJIH MHKp03Jie

MeHTOB B Bbl)J,eJI11TeJibHhIX npoueccax B opraHHJMe, naHHbie KOTO

pbIX MOIYf OKaJaTbCH BeCbMa 110JieJHblMH B 11.11arHOCTHKe, Jiet.Jemm 

11 npo<f>1111aKTMKe 6oJieJttei1 no'leK. 

B paJBHTHH HalllHX HccnenoBaHMH 110 HJYlJeHH!O BJIHHHHH 

MOJIH6JJ.eHa Ha :lKHBOTHblH opraHMJM, M. C. fpHropHH, JI. r. TaTe

BOCHH 6blJ111 npe11.11pHHHTbl HCCJienosaHHH no HJyl.feHH!O <l>YHKIJ.HO

HaJibHOro COCTOHHHH H MOp<f>OJIOrHlJeCKOfO CTaTyca no~reK non 

BJIHHHHeM paJJIH'IHb!X KOJIJil!eCTB MOJIH6netta. 

Ha6JI!OneHttH 6h1JIH npose11.eHbI KaK B 3KcnepHMettTe Ha 

KpOJIHKax, Kphrcax " osuax, TaK H B HaTYPHhlX YCJIOBHHX, Ha )l(H

BOTHhlX, rrpHHaJJ..Jie)l(aIUHX XOJHHCTBaM AHKaBaHa, TeppHTOpHH KO

Toporo OTHeCetta K 6MoreOXHMMlfeCKHM npOBHHUHHM, o6oraUJ,eH

HblM MOJrn611.eHOM, 11 3Ta.JIOHHOH JOHbJ. 

.Um1 HJYlJeHMH <f>YHKUHH IlO'leK 6bIJIH npose11.eHbI KOMllJieKC

Hbie HCCJieJJ.OBaHMH o6menpMHHThlMH MeTOJJ.aMH c npttRIIelfeHHeM 

COBpeMeHHhIX reMopeHa.JibHhIX npo6, B TOM lJHCJie, MeTOJJ.a KOHT

paCTHOH BHyrpMBeHHOH yporpa<f>MM, onpe11.e11eHHH BeCOBblX K03<t>

<t>HUHeHTOB " KpoBeHanoJIHeHHH IlOlfeK, 'ITO noJBOJJHeT BhlHCHHTb 

xapaKTep <l>YHKUHOHa.JlhHhIX HapyrneHMH OTJJ.eJibHblX nol.fel.fHhIX 

cPYHKUHH H COJnaeT npe11.crnBJieH11e 0 COCTOHHHH <l>YHKUHM Ha 

paHHHx 3Tarrax Ja6onesaHHH no1.1eK . 
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KoMIIJieKcHoe 113y4e~rnc ¢YHKUHH nolreK B '.1KcnepHMeHTe 

6bWO npOBCD.eHo 110 MeTO.n.y A. f. f JiyxapeBa ( 1961 ), c HeKOTOpb!
Ml1 H'.3MeHeHl151MH, BHeCelHlblMl1 HaMH. 

3aBeprna~n.tHM :nanoM B uaw11x 11CCJICJlOBaHHHX 51Bl1Jl0Cb 

mlTOMOpcpOJIOfH'ICCKOC 113YLICH11e l10lfCK flOJlOnbITHb!X )l(HBOTHb!X. 

<l>HJihTPAUHOHHO-PEAECOPI>UMOHHAfl 
<l>YHKUHH fifflfEK 

<DHJlbTpauHOHHO-pea6cop6uHOHH<Ul fPYHKlll151 fl()lfeK 113y•rn

,1acb fl.() K03cpcp111111ettTy QllHLJ.teHH51 Kp013H OT :JH)lOrCHHoro Kpea

Tl1HHHa np11 110Mo11_1,11 npo6b1 Pe6epra B MOJll1cP11Kau1111 E. M. Ta
pecBa - JTOT MeTOJI B Ha1160JJbllleti crcne1-111 Bbl51B115JCT COCTORH11e 

BbI)leJIHTeJih~OH cpyHKll11H rIOlfeK, xopowo OTpa)l(acr BCJil1'111Hy 

KJiy60lfKOBOl1 cpH.ribTpau1111, COCTO.SIHHC KOTopoi-i HMeeT 60JJbWOe 

KJI11HH4eCKOe 3Ha4eH11e JL'lH OTlpe,lleJlCH11R CTCHCHl1 l!Opa)l(CHHR 

KJ1y60YKOB. PeJyJJbTaTbl l1CCJICJlOBaH11tl M . C. fpHIOp51H 11 JI. r. 
Ta:'.el:loc.SJH ( 1972) noKaJaJI11 , YTO y KpOI IHKOA BCJll14l1Ha KJry6o•rKo

so11 cp11)lbTpau1111 KOJJe6JleTC51 B CPCJlHCM OT 37,6 J.1,0 53,9 MJJ/MHH 

Ka HaJlbUeBOH pea6cop6u1111 BOJlbl OT 99, I }10 99,2 %, MHHyrnor~ 
Jl11ypeJ<i OT 0,32 JlO 0,42 ~Lil. (p11c. 31) . 

noll l:!Jll15111HCM M0.'1116Jlelrn, Ja){aBaCtv!Oro Kp0,'ll1KHM B KOnH

lfCCTBC 200 Mr/ Kr 11 300 Mr/ Kr, co 2 110 30 JlCHb 11CCJJCJ{OB31111.SI 

tta6J!~)laJ10Cb He 3Halfl1TCJibHOe CHH)l(eHHC cPHllbTpamrn BO.Qbl 
pea6cop6u11H np11 '.)TOM He 1-1apyrna1acb. ' 

flpH l J.al!C 350 11 500 Mr/ Kr MOJJH6JteHa, y )1(11BOTHbIX pa3n11 -

BaCTC5! MO.rm6J.tCHOBbIH TOKC11K03, conpoBO)l{} l,aK)LJ(HHCH l lOCTOBep

HblM CH11)1(CHl1eM lUiypeJa, cpl1,lbTpau11M BOJlbl B 1<.:1y60•1Kax H 
pea6cop61n111 ec n Katta,1buax. 

TaK, noc.r1c O!lHOKparnotl 1Ia411 MOJJ1161.1,ei-1a 500 Mr/ Kr, 

qrn,'lhTpau11n c1-1 11J11Jiacb s 3 pa3a ( P < 0 ,00 I) , pca6cop6u11H or 99, 1-
98 , 2 % (P< 0 ,001), a MHHYTHblH Jl11ype3 OT 0,32 M.l JlO 0,2 Mll 

(P< O,OJ) . noc11c JlByKparnoi-1 Jl<l l!H 3TOro )KC KOJIWICCTHa, llOJJO-

llblTHble KPOJIHK11 norn6JI11 (fl . r.TaTeBOC51H , 1970). . 

no,'lrlCllHblC J{3HHble llOKa3bJBa~T, 4TO TlpH MOJIH6JteHOBOM 

TOKCHKOJe pa31rnsaeTC5I 11c¢p11T, np11 KOTOpOM, KaK 113BeCTHO 

rrpOHCXO)ll1T nopa)l(CHHe K;1y604KOHOro 11 KaHaJJbllCBOro OT.QC]!()~ 
Hecppmia, lJTO H np1rnoJ{l1T K CHH)l(eHM~ JlHYPC3a . 
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Pwc.31. )1,11HAMl1KA fiAPUHAJlhHhIX <l>YHKU11fl fiOl.JEK 
KPOJ111KOB 00)1, BJJH.RHl1EM MOJJI1'6.l1,EHA 

/no JI.r. TaTesocsrn I 

A30TOBhl,IJ:F.JIUTEJlhHAJI <l>YHKI.(UB Il01IEK 

,[ln51 Bbl51CHeHl1H BJHUIHHSI MOJJH6lleHa Ha a30TOBbr.[(eJJHTel!b

HYIO cPYHKUHIO JlOLfeK y KpOl!HKOB H3Ylfa.J10Cb co.uep)f(aH11e OCTa

TOLfHOro a30Ta, MOLfeBHHbI, KpeaTHHHHa B KpOBl1 H MOLfeBOH KHC

JJOTbl B KpOBH 11 MOLfe(M . C. fpHTOpSIH, JI. f. TaTeBOCHH, 1971). 

y HHTaKTHbIX KP01111KOB (HCXO.[(Hble) co.uep)f(aHHe OCTaTOt.t

HOro a30Ta B KpOBl1 KOJJe611eTCH B npe.ne11ax 48,4-52,3 Mr%, MOLfe

BHHbl B KpOBl1 16,7-20 ,0 Mr%, MOLfeBOH KHCJIOTbI 2,27-4,0 Mr%, 

KpeaTHHHHa 0,96-1,30 Mr% (p11c. 32). 

MoJI116.aeH B KOJJHt.tecrne 200 11 300 Mr/Kr y)f(e ~rn 2-ott .nettb 

n;alfH Bbl3blBaJI yBeJIHlfeH11e OCTaTO'tHOfO a30Ta B KpOBl1 B 2 pa3a 

(P< 0 ,001) 11 TOJlbKO c 20 Jl,H}] OTMet.taJIOCb HeKOTOpoe CHH)f(eHJ.fe 

:noro noKa3aTeJJH (P=0 ,0 1, P <0,05) . Co.nep)f(attHe KpeaTHH11Ha 11 

MOLfeBHHbl B KPOBH 3a necb rrepHO.Ll 11cc11en;oBaHHH KOJ1e6arrocb B 

npe.aeJiax HOpMbl, a MOLfeBOH KHCJIOTbl yBeJil1t.tl1BaJIOCb, ITPH 3TOM 

c MOlfOH BbI,Lle11eH11e ee 3ct,nep)f(118aJIOCb. 

MoJ1116.ueH B KOJIHLJecrne 350 H 500 Mr/Kr JlOCJJe 0.[(HOKpaT

HOH .uatt11 raJOKe BbI3bIBa.JT JHaLfHTeJJbHoe yae1111qett11e B Kpoo11 

OCTaTOt.tHoro a30Ta, MOLfeBHHbl, KpeaTHHHHa, MO'teBOH KHCJ10Tbl , 

KpOJIHKH 3TOM rpynnbl norn6aJIH i-la 2-0H .n.eHb JlOJlKOPMKH B yc

JlOBH}]X TmKeJIOM a30TeM11H. 
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AHarrH3HpySI noJiyqeHHbie .uaHHhie, cne.uyeT OTMentTh, 'ITO 

MOJIH6.UeH B KOJUt'leCTBe 200 H 300 Mr /Kr BbI3bIBaeT yMepeHHbie 

C,llBHnt B .zurnaMHKe OCTaTO'IHOro a30Ta H ero <t>paKUHH, a )l,03bl OT 

350-50~ Mr/Kr np»BOD)IT K ttapaCTaJOlll,eH a30TeMJ.1H , CBH,lleTeJibCT

BYJOlll,eH 0 TIO'le'IHOH He.llOCTaTOl.JHOCTH H ae.uyme:H K rn6eJIH )l(H

BOTHOrO ~e Ha 2-ott )l,eHb IlO,llKOpMKH. 
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PHc.32. ,llHHAMHKA OCTATOqHoro A30TA 11 EfO <I>PAK~HM B KPOBH 
KPOJJHKOB no,ll BJJHSIHHEM MOJIHE,LJ.EHA 

I no Jl.f.TaTeeocsm / 

YBeJIJ.1'1eHJ.1e CO,ll,ep)l(aHHSI MOl.JeBOM KJ.1CJIOTbl B KpOBM HapSI)l,y 

c HapyrneHHeM <l>YHKUHH not.JeK, 6e3yCJIOBHO, CBSIJaHo c flOBblllle

HHeM aKTHBHOCTH MOJIJ.16)1,eHco.uep)l(alll,ero <t>epMeHTa KCaHTHHOK

CH,l:{a3bl , KaK 3TO TIOKaJaHo HaMJ.1 Bbillle. 

,lJ,aHHbie, noJiyt.JeHHbie HaMH B 3KCTiep:HMeHTe , HallIJIH IlO,IJ,T

BepJK,LJ;eHHe B ~a6JIJO)l,eHmrx HM OBUaMJ.1 " TeJISITaMM , co.uep)l(alll,M

MHCSI B X03SIJ.1CTBIDC AHKaBaHa (6HoreoXHMJ.1'1eCKaSI npoBHH~HSI 
o6oraLUeHHaSI MOJIH6,IJ,eHoM) . ' 
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TaK, y TeJUIT KOHTpOJibHOH (3Ta.JIOHHOH) 30Hbl CO)l,ep)l(aHHe 

OCTaTO'IHOro a30Ta KPOBJ.1 B cpe.zrneM COCTaBJI.SIJIO 31 ,2±0,87' MO'le

BHHbl 24, 1±0,79 H MOl.JeBOH KHCJIOTbl 2,97±0,06 Mr%, a y oeeu 

cooTBeTcTBeHHO 28,8±0,64, 22,6±0,26, 3 ,3±0, 14 Mr% (puc.33). 
B MO'le TemlT 3Ta.JIOHHOH 30Hbl MO'!eBaSI KHCJIOTa COCTaBJISIJia 

26,5±1,6 Mr%, a oaeu COOTBeTCTBeHHO 26,4±2,2 Mr%. 
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PHc.33 CO,llEPJKAHH E OCTATOqHoro A30TA H EfO 
<I>PAK~Htt B KPOBH OBEU H TEJJSIT COBX03A 

AHKABAH /no Jl.f. TaTeeocsiH I 

Y TeJISIT H oaeu XOJSIHCTB AttKaeaHa onpe.uenSieTCSI cpaBHH

TeJibHO BbICOKMH ypoeeHb co.uep.lKamrn B KpOBH a30THCTbJX ae

LUeCTB. TaK, y TeJISIT CO)l,ep)l(aHHe OCTaTO'IHOrD aJoTa B cpe)l,HeM 

paBHSIJIOCb 65 ,0±2,2, MO'leBMHbl 30,5±0, 85 Mr% , MO'leBOH KHCJTO

Tbl 6,9±0,48; y oaeu cooTBeTcTBeHHO 50,0± 1,4, 26±0,58, H 

5,7±0,61 Mr% , c MOl.JOH y 3THX )!OiBOTHblX a.JOTJ.1CTbJX llIJiaKOB Bbl-

,IJ,emmocb MeHbllle. 
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flOJiytteHHble }1,aHHble TIOKa3bIBalOT, YTO y TeJHIT H y OBeU, 

0611Ta10lll;HX Ha TeppMTOplrn o6orameHHOH MOJnt6}1,eHOM, COJ],ep

)l(aHHe OCTaTO•rnoro a30Ta H ero <f>paKl.(HH HaXO)J,HTC.fl Ha cpaBHH

TeJibHO BblCOKOM ypOBHe, npeBbIWaSI B 1,5-2 pa3a COJ],ep)l(aHHe 

3THX BeUJ,eCTB B KPOBH TeJI.flT H oaeu, KOHTpOJibHOH 30Hbl. CJie}],yeT 

OTMeTHTb H TO, YTO y TeJI.flT X03.flHCTB AHKaBaHa ypoBeHb aJO

TMCTbIX UIJJaKOB B KpOBH BbIWe, YeM y OBeU, ITO cpaBHemno c Ta

KOBblMH y TeJI.flT l1 OBeLI, KOHTpOJlbHOH 30Hbl. 3TO o6'b.flCH.fleTC.fl 

TeM, 'ITO KpyrIHblH poraTblH CKOT, 11, oco6eHHO MOJIO)J,HHK, 6oJiee 

YYBCTBHTeJieH K MOJIH6))eHy, YeM OBLl,bl. 

TaKHM o6pa3oM, nonyqettHbie H3MH 1l.3HHbie KaK B 3KCrrepH

MeHTe Ha KpOJIHKax, TaK l1 B Ha6mo)J,eHH.flX Ha TeJIHTaX H OBUax B 

ycJIOBHHX xo3.flHCTB no3BOJIHIOT C'IHTaTb ycrnHoBJieHHhIM, YTO H3-

6bITOYHoe nocTyrr11eH11e MOJIH6.II,eHa B opraHJ13M )KHBOTHblX rrpH-· 

BO))l1T K HapymeHHIO <f>yHKLl,HOHaJlhHOH ne.11reJJbHOCTH IIOYeK H, 

KaK CJie.II,CTBHe 3TOro, K HaKOIIJieHHJO B Kp0Bl1 OCTaTOYHOro a30Ta, 

Kpeanrn11Ha, M04e81-tlfhl H MOYeBOH Kl1CJIOTbI (Jl.f.TareBOC~IH, 1971). 
Pe3yJibTaTbl HCCJie.II,OBaHHH .II,alOT HaM OCHOBaHHe C'IHTaTb, 

'ffO B reHe3e MOJm6neHOBOro TOKCHK033 3Ha4HTeJJbHYIO pOJJh Hf

paeT IIOpa)f(eHHe IIOYeK. 

XJIOPOBhI,nE.JIUTE.JlhHAfl <l>YHKQUJI noqEK 

B )J,eHTeJihHOCTH rro'leK Ba)f(HOe Mecro 3aHHMaer no.rr.uep)l(a

HHe KHCJIOTHO-W:eJIOYHOro paBHOBeCHH KpOBH. 

B 3TOM OTHOllleHHH H3H60JibWeH no 06'beMy H HaH6onee 

ro•rno pery1111pyeMOH CTOPOHOH noYeYHOH }1,e.flTeJibHOCTH HBJIHeTC.fl 

pa6oTa ITO pea6cop6U.HH XJlOpHcTOro HaTpH.s:r, TaK KaK HOHbl HaT

pH.fl l1 xnopa SIBJl.fllOTCH OCHOBHblMH 3JieKTp011HTaMH B KHCJIOTHO

lUeJIOYHOM paBHOBec1111. 

KaK H3BecTHo, xnopHCThIH HaTpHH s BO.UHOM pacrnope noJI

HOCTblO .11.HCCOUHHpyeT H B II04e4HhlX K3HaJlbLJ,aX npOHCXO))HT BCa

CbIBaHHe He MOJieKyJihl NaCl, a HOHOB Na' l1 er. Xnop cpe.II,H 

aHHOHOB no CBOeH KOHLJ,eHTpau,m1 B IIJ133Me KpOBH 33HHMaeT nep

BOe MeCTO H COCTaBJI.fleT 340-370 Mr%. flOBbIUieHHe ypOBHH XJIO

PHilOB Ha6mo.uaeTC.fl npH HapyweHHH cnoco6HOCTH fiOlieK BhI.II,e

Jl.flTh XJIOp11CThIH Harp11i1, HMeJOW:MH MeCTO np11 He<f>p11rax. 0.II.HOH 

H3 npHqHH ITOYeYHbIX OTeKOB .flBJJJteTCSI H3KOIIJieHHe XJIOPH.UOB B 

KpOBH H TKaHHX. 
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BJ1HHHHe MOJ1116HeHa Ha x.r10poub1.aeJJ11re11bHYK) $yHKUH10 

notteK HaMH H3Y'laJIOCb B '.JKCnepHMeHTe 1rn Kp0JJHK3X H u ycJJO

BHs.IX X03.flHCTB Ha osuax H Tem1rnx. ~ 
no ,UaHHblM Jl.f.TaTeBOCHH ( 1971) l3 cpe.atteM l1CXO))HblH 

ypoueHb x.nopHilOB B KpOBH y KPOJJHKOB KOJie6JJercs.i B npeneJI~X 
258, 1-299,5 Mr%. c MQlJQH BbJ,Uem1ercH 3a CyTKH 5,2-5 ,6 rpaMM 

x.nop11.aos (p11c. 34) . 

PHc. 34 ,UHHaMHKa XJlOpHJlOB B KponH 11 MO'le Kpo11HKOB no11 IIJlHHHHeM 

MOJ1H6J.leHa (no JIT. TaTeBOCHH) 
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Tl.:111'1 .\ <!llULl 

Momt6,LtCH B Ko.:1w1ecrnc 300 Mr/Kl' n nepBble 10 Jittd\ non
KnpMKH llbl3b1Ba,1 llOBb!WCtrne XJlOPHJ\013 B KpOBH no 312 Mr% 

(P>0 ,00 I) , c 0.llHOBpCMet!HblM COKpatUCHHCM KOJlHYecrna . HX Bbl

llCJlCHHH MOJJH6ne1rn c MO'IOH J:lO 4,2 r . HPH UCXOJUIOM KOJ IH~!eCTDe 

5,2r. 
Mo11H6ncH 11 KOJ1w1ecrne 350 11 500 r-.n / Kr 1:1t.1JbllmeT B nep-

ni.1c LJJIH flOLJ.KOPMKH ClllC 60;1bwee yBeJlWICJ-!He ypOBllH x.JlOpHJIOB 

Kf)OBH )lO 340-371 ,6 Mr% (P>0,001 ) , COOTBCTCTBCHHO yMCHhWaeT-
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CSl " KOJutY.eCTBO BbIBe.ll,emrn c MOY.OH XJIOPH.ll.OB - nmOXJlOPYPHSl. 
TaKHM o6pa30M, no11yY.eHHh1e peJyllbTaTbI noKa3a.JIH, Y.To 

nOC'fYIUieHHe B opraHH3M H36bITOlfHbIX KOJIHlfeCTB MOJitt6.ll,eHa 

np11BO.ll.HT K rnnepXJlopeMHtt 11 nmoXJ1opyp1111, SlBJIHIOU.UlecH 

CJie.ll,CTBHeM CHH)l(emrn KJiy6olfKOBOti Q:>HJibTpau.1111 H yc1111eHHSI 

pea6cop6u.1111 XJlOPH.ll.OB B nolfe'!HhIX KaH<UibUax. 

Orrpe.ll,eJieHHe XJIOpOBhI.lleJIHTeJibHOti <J>yHKU.HH rroY.eK y TeJISJT 

H oeeu. B X03SIHCTBax AHKaBaHa H KOHTPOllbHOH 30Hbl (Pa3.ll,aH) He 

rro3BOJIHJIO BhrnBHTh KaKoi1-n1160 3aKoHoMepHocTH, YK3.3brna10meH 

Ha nOBbIIIIeHHe ypoBHSl XJIOPH.ll.OB B KpOBH H CHH)l(emt:e HX B MO'!e. 

DblJIO TIOKa3aHO, Y.TO y TeJISlT o60HX 30H CO.ll,ep)l(am1e XJIOPH.ll.OB B 

KpOBH paBHHJIOCb 316,4-338,5 Mr%, y OBeU 274-286 Mr%, a c MO

lfOH BbI.ll,eJUIJIOCb Ja CyTKH COOTBeTcTBeHHO 6,5 H 5,5 r XJlOPH.ll.OB. 

OIIPE,LJ:EJIEHHE BE.JI.KA B MOqE 

VbBeCTHO, 'ITO 6eJIOK He SlBJH!eTCSl HOpMaJTbHOH COCTaBHOH 

Y.aCThIO MO'IH. 11oSJBJieHtte ero B Moqe - c1:m:neTeJlbCTBO Hapyrne

HHH <PYHKUHH ITOY.eK, noKa3aTeJib KaK noape)f(JleHHSl KJiy6o'!KOBO

ro, TaK " KaHa.JlhU.eeoro arrnaparn tte<J>potta . l1p11'leM, tta1160JibUiee 

KOJIH'IeCTBO 6eJIKa B MOlfe 06Hap~11BaeTC5I rrpettMymecrneHHO 

rrpH nopa)l(ett1111 KaHa.JlbUenoro annaparn. ,Un11Te11bttasi np0Te11Hy

p11si rrpHBO.ll.HT K rm10npore11HeMHH, HapyrneHHIO KOJIJIOH.ll.HO-OH

KOTH'leCKOro CTaTyca H .ll.HHaMH'leCKOro paBHOBecirn Me)f(Jly 

KpOBblO " TKaHSJMH, BCJie,UCTBHe <iero pa3BHBalOTCSl OTeKH. 
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P11c.35 . .LJ.HHAMHKA CYf04HOfO .LJ.HYPE3A H Y.LJ,EJibHOfO BECA 
M011H KPhlC no.LJ, BJIH51HHEM MOJIH6.LJ.EHA. 

PH 

I - ttOR'l'PO:lll> 3 - I ~tt'/~ Mo 
4 - 20 VI!/~ Uo 2 - o,025 Mr/~ uo 

5 - IOO isr/~ lilo 

p 36 )l}iHAMHKA PEAK1.1,l1H MOt.fH no.LJ. BJUUIHHEM 
HC. ' MOnHEJ],EHA Y KPhlC. 

.[lJISl IIO.ll,TBep)l(.ll.eHHSl IIOJIY<feHHbIX HaMH .ll,aHHblX 0 rrospe:lK

naiomeM ue:HCTBHH MOJIH6neHa Ha no'IKH Mbl COY.JIH Ba:>KHblM 

npocne.uHTb 3a co.L1.ep)l(aHHeM 6eJ1Ka B MOlfe. Ha611ioneHHS1 6bIJTH 

n oae.ueHbI Ha Kpbicax " KpoJIHKax. C11enyeT OTMeTHTb, 'ITO npH 

.U~lfe KpbICaM MOJ1H6.ll.eHa 20 H 100 Mr/Kr HaMH 6blJlH o6Hap}')KeHbl 

B MO'le JIHlllb CJie.ll.bl 6eJ1Ka. 1963) 
11pHXO.ll.lITCSl cornacHTbCSI c MHeHtteM Belazs et. al. ( o 

TOM 'ITO onpe.ueJieHHe 6eJIKa B MO'le KpbIC SlBJHieTCSl MaJIO'lyBCT

BHT;JibHhIM TeCTOM. Pe3yJibTaTbI HCCJle.ll.OBaHHH J1. r. ~~~eBOCSlH 
( 1972) noKa3a.JIH, 'ITO B MO'le KpOJTHKOB, noJiy'laBIIIH:X M~/:~ 
MOJIH6.ueHa B nepBbie .ll.HH, o6Hap}')KeHO 6eJTKa 0,033%0, a }')IC TO 

20-30 .uetth o6Hap}')KHJIHCb JIHIIIb cJle.ll.bl ero . Aarnp no11araeT, 'I 

6eJlOK B MO'!e KpOJIMKOB o6ttap~miaeTCSl B nepBbie ,UHH .ua•m MO

J1H6.ll.eHa Il03TOMY .ll,a.JlbHeH.urne tta6JIIO.ll.eHHSl Mbl rrpoBO.ll.HJIH B 

pa3JIH'IH~Ie cpOKH rrocJTe ,l].a'IH MOJ1H6.ll.etta, a HMeHHO, Ha 2, ~ 6, 

10 20 30 .UHH nonKopMKH. TaK, noc11e ua'IH 300 Mr /Kr MOJlH ne

tta' ~e Ha 2 ueHb 8 MO'le rrosiBJTReTcH 6e110K. Ko1111qecTBo 6eJIKa3~ 
Md'le B rrocJie.ll,yIOlUHe .ll.HH no.uKOpMKH BOJpacTaeT " JIHUib K 

.UHIO rrpOHCXO.ll.HT HeKOTopoe CHH:>KeHHe ero, KOTOpoe Mbl CKJIOHHbl 

cssiJaTb c nmonpoTeHHeMtteH., ttacrynaioiuei1 B 3TH cpoKH. 
MoJ1M6.ll.eH 6 KOJIHlfecrne 350 Mr/Kr MOJ1H6netta noc11e on

HoKpaTHOH ua'IH Bbl3bIBaeT y KpOJTHKOB yMepeHHOe noBhillleHHe 

6eJIKa B MO'le .uo 0,28%0 " Ha 11-12 ueHb 3TH )l(HBOTHbie naJIH. 
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' I n?c:ie OJlHOKpaTHOH J(a'm 500 Mr/Kr MOJHt611eHa I 

1ia6, Jt0JJ;aJlOCh 3Ha•rnTeJ!hHOe y' > y KpO,J.11KOB 
heJH1YCHHe 6eJlKa B MO'le 

U!ee /l,O 1,26%0 H Ha 2 .ue1-1b )l(HBOTHble n' ' Jl,OXOJUl-
n a,'111. 

PH HCCJ1e110Ba1rntt MOYH TC}] . " 
mrn) y HeKOTOphJX HJ HHX B M()lfC 06 }{~ KOHTpOJlbHOH 30Hbl (Pa3-

TeJl}{T AttKaHaHcKoH: npo 6 Hapy)l(~rn11cb cne11.b1 6e11Ka, a Y 
BHHUHH eJJOK [J MO•Je 6hl 6 

KOJ111'recrne () 033-0 066% y JI o Hapy)l(eH B 
' I 

00 OHCU KOHTp " 
MOYe He 6bIJI o6~iapy)i{eH a. OJlhHOH JOHbJ 6eJJOK B 

C , Y oueu AHKanaHa - JlHtub c11e11bl ero 
11e11.yeT ynOMflffVl'b YT . 

( T 13 "" • J • • o no .LWllHhlM HeKOTOpbIX a1rropoH 
. . 'VHCHHHHa), y TeJJHT B MOJIOY 

6eJIOK B MO•te no-B HOM nepttOJte ofornpy)l(HBaeTCH 
• HJIHMOMy 13CJlell.CTBH • , rh 

1Ueroc51 fHCToreMaTH4eCKoro '5 ' e eIUe HCC'+'0PMHpOliaB-
6eJIKa B Moye OBeu H ' > • apbepa flOYeK. llO'.:lTOMy Ha.'IWll1e 

OTHeC'rn KaK 3a C'JeT 6 ~emir "MOJIH6JJ,eHOBOH llpO!lHIHlHH MO)i(HO 

6o•tK013 H 0T'!aC1'·H c . 0-~~WOH npo1m1weMOCTH KClllHJV!51p0B KJJy-
, , r1ocryrn1eHHCM 13 op , 

6 .'TJ1lleCTH MOJJH6LI.eHa Hei.n6e rattHJM HJ hlT04HhlX KO-

Hocrnx, ~6ora1qeHHblX Mo.111~;1~:~M1~ ycJiomrnx o6Hrn1111}{ B MecT-

Hap>1ny c onpe11.eJieHHe1v1 6eJ1Ka B Motre, lleM<L'lona)f(ttOe KJJ -
HH•1ecKoe 3Ha•iettHe HMe . H 
CYl'OYHblH H ' · . er onpe.ueJTe1rnc TaKHX llOKa3<lTeJid1 KClK 

. .ll )pe3, uner, Ja11ax, npcnpa•rnocTb Y'.1.e'lh1 " , 
peaKUHH MO'IH, llaJIH'IHe [J MOYe caxapa H K O~i~, ; T'1b!H BCC .11 

POCKOnHYecKoe MCCJ1e11omurne oca11Ka MO•Jl1. p ' clK)f(e Ml1K-

11cc.TJenoBaHH.H cPH3HKO-XHMH .. 
JleHHblC JI r T , YCCKHX CCJOHCTB MO'!H npoBe-

. ' aTeBOCHH y KpbJC, HOJIYYHBWHX ' 
MOllH6JJ.eHa nop}{J1Ka 0 025 1 20 I M~bre KOJIH4eCTBa 
Hl1H c TOlJHOr ' ' H Mr Kr, He BbIJblI3aJIH H3Mette-

y - 0 JJ.HypeJa I3 TeYeHtte 13Cero XpOHH4CCKOI' • 
Me1na () MCCHUeB), Yll.eJlbHhlH 13ec .\-I04H Ko 11e6rulCH ~ '.)KCnep~-
HOPMbl, JIHWb y llOJiy<ia13w11x 20 ·/ .- llpe)leJiax 
. Mr Kr MO;IH6.JJ,e1ia 0TMe4aJJ' 
rettll.CHUHH K y13em1'1euHt0 ero Ll.O I 030 y , . acb 
nOKaJaTeJIH MOYH 6e3 H3Meu ' . '.HHX KPblC OCTaJibHbJe 
lfecrna MOJltt6.rleHa I 00 Mr/eHH51 . CpaBHHTenhHo 6oJihIUHC KOJIH-

Y.llCJlhHOro Beca cim11rn 13 pe~KUYHHKph1c 13hl3blBaJJtt llOCJhlUJetttte 
' . MO•Jtt H Cy1'0'1HOro .llHY . 

HOHBJ1eH.11e CJie.non 6CJIKa JlO 0 033 % peJa, 
)I( . " ' vo, U13eT M0lfl1 HaCblll.(CHHO

eJll blH, KpOBb H caxap OTCyTCTByior (pttc. 35 36) 
Onb1Tb1 no .113y 4 eHH • ' · 

ne HO 10 JlHype3a y KpOJIHKOB flOK<U<UiH YTO I3 
SOOP J_( )l~'IH paJJIHYHh1x KOJIHYecrn MO}tH6LJ.eHa (200 300, 350 
- Ml /Kl) OTMCYaJJOCb CHH)f(CH . . , , . , 11 

BO.llHOtt H~:PY3KH. B YCJIOBH}{X M~J~H~J:~~~~:O;c~Kp:;~~i~H1~=H H ~OCJlC 
H Y oneu 1aK)Ke Dhrn1i11eHo c11tt)l{ef-111e Yaconoro JlHype3a, m; c~~:~ 
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HeHHJO c )l(HBOTHblMH KOHTpOJibHOH JOHbl, YTO yKa3bIBaeT Ha CHH

)KeHHe cpHJibTpaUHH H pea6cop6uHH BO)lbl, CBH3aHHblX c npeo6Jia

naHHCM <l>YHKUHOHaJibHblX HapyrneHHH KJiy6o4KOBOro arrnapaTa. c 
3THM CBH3aHbl H Hapywemrn KOHUeHTpaUHOHHOH crroco6HOCTit 

no4eK. IlapaJIJieJibHO c )'MeHbWeHHeM .r:u1ype3a y KpOJIHKOB IlOBbl

lllaJICH Y.LlCJlbHblii sec MO'IH, HaH60JibWee IlOBbJllieHHe ero y Kpo

JlHKOB, ITOJI}":laBumx 500 Mr/Kr MOJIH6JJ;eHa (B 2-2,5 pa3a rrpH 

P>0,00 I), useT MO'IH HaCbIW.eHHO-)t(eJITbIH, c naTOJiornqecKHMH 

COCTaBHblMH 3JieMeHTaMH. TioBbillleH y.ueJibHblH Bee M04H TaIOKe y 

TeJIHT H oseu X03HHCTB AttKaBaHa ITO cpaBHCHHJO c KOHTpOJibHbIMH 

>KHBOTHblMH. 

TaKHM o6pa30M, H36bITO'IHOe rrocTynJieHHe B opraHHJM )l(H

BOTHhIX MOJIH6)leHa rrpHBO.UHT K OJIHroypHH, C.llBHraM B peaKUHH 

MO'IH, rroBbillleHHJO y.ueJihHoro aeca MO'IH, a TalOICe K rrpoTeHHY

pHH, reMa-rypHH H UHJIHH.UPYPHH. 

MHKPOCKOnnqECKHEHCCJIE)J,OBAHHH 
OCA,LJ;KAMoqu 

B HCCJie.UOBaHHH oca.uKa M04H HaH60JiblllHW HHTepec 

npeJJ;CTaBJIHeT o6Hapj')KeHHe KJieT04HblX 3JTeMeHTOB - 3pHTpOUH

TOB, JICHKOUHTOB, 3JieMeHTOB Il04elJHOH TKaHH - 3IlHTCJIHH, UH

JlHH.llpbl H .llP. no LJ.aHHbIM JI. r . TaTeBOCHH BblllleyKa3aHHble 3Jle

MeHTbl B MO'Ie KpOJIHKOB 6bIJlH 06Hapy.>KeHbl JIHllib npH JJ;a'Ie 350 
Mr/Kr H oco6eHHO 500 Mr/Kr. ~13 HX 'IHCJia 6bIJIH BbIHBJieHbl B 

6oJiblllOM KOJIH'Iecrne JieHKOUHTbl, HOpMaJibHble H .uecpopMHpo

BaHHhie 3pHTPOUHTbI, rHaJIHHOBbie H 3CpHHCTbte UHJIHH.UPbl, 3CTH

TeJIHH Il04C4HbIX JIOXaHOK. 

y oaeu H reJIHT X03HHCTB AHKaBaHa, y KOTOpbIX o6Hapj')KeHa 

CJia6aH crerreHb rrpoTeHHypHH, y.ua.rrocb o6ttapJ')KHTb B oca,nKe MO

'JH TalOICe JICHKOUHTbl, KpHCTaJIJibl rnrrrrypOBOH KHCJIOTbl, ypaTbl, 

MOlJCKHCJiblH aMMOHHH H JJ.p. 

06Hapj')KeHHe B oca,nKe MO'IH pH.ua naTOJIOrH'1CCKHX COCTaB

H blX qacreH: MO'-IH rro.urnep)l(UaeT Halli BbIBO.U 0 TOM' 4TO 60JiblliHe 

KOJJHLJeCTBa MOJIH6.lleHa Bbl3bIBaJOT He TOJlbKO cpyHKU:HOHaJibHbie 

paccTpOHCTBa IlO'IeK, HO H HBJIHJOTC51 npH'IHHOH opramtlJCCKHX 

nonpe)f()leHHH. 
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OIIPE,llFJIEHHE BECOBOro K03<1><1>HQHEHTA IIO'IEK 

no JaKJI~lfeHHIO KaK OTelJeCTBeHHblX, TaK H 3apy6e)l(Hb1X 

HCCJle.D,OBaTeJie11 onpe.neJieHHe BeCOBOro K03cflcfl11u11eHTa opraHOB 

HBJUleTCH BeCbMa lfYBCTBHTeJibHblM TeCTOM .D,JIH paHHero pacnOJHa

BaHHH H3MeHeHHH, npo11cxoii;Hr.u11x BO BHYTPeHHHX opraHax. 

3TOT MeTo.n oco6eHHO ueHeH B TOKCHKOJIOrHH npH oueHKe 

TOKCHlJ.HOCTH npOMbIWJieHHblX H ii;pyrnx XHMHt.ieCKHX coe.n11HeHHH 

TaK, H. 11. illyMcKaH H H. M. KapaMJHHa (1966) MH oueH~ 
KH <PYHKU110HaJlbHOfO COCTOHHHH not.ieK HapH.ny c MHOfOYHCJieH

HblMH Tec~aM11, orrpeii;eJIHJIH TalOKe BeCOBOH K03cflcpwuHeHT nolfeK 

no.n 803.D,eHCTBHeM pa3JIHlJHblX npOMblUIJieHHblX H XHM11lJeCKHX Be

r.uecTB. AinopaM y.naJJocb IIOJJYlfHTh CTaTHCTHt.iecKH .nocToBepHoe 
yBeJJHlfeHwe Becoeoro K03cpcpwuweHTa not.ieK. 

r. H. 3aeBa 11 .np. (1966) Ha6JIIOJI;aJla yoe1mt.ieHHe BeCOBOfO 

K03cpcpmmeHTa JierKHX rrpH HHTpaTpaxeaJJbHOM BBC.D,eHHH CYJibcpe
HaMH,l),OB H 3THJieHHMHHa. 

Oco6oro HHTepeca JacJI~HBalOT wccJieii;oBamrn T. A. Ac

MaHryJIHHa (1969), o6Hap~HBwero noBbIUieHHe BeCOBOro K03cp

<PwuweHTa 60JibWHHCTBa BHyrpeHHHX opraHOB KpbIC npH ii;aqe HM 
MOJIH6JI;eHOBOKHCJIOro HaTpHH. 

PeJyJihTaThI HawHx HCCJie.noBaHHH Ha KPhicax H KpOJIHKax 

noKa3aJll1, lJTO no.n BJIHHHHeM MaJiblX KOJIHt.ieCTB MOJIH6.D,eHa 

(0,025-1 Mr/Kr) BeCOBOH K03cpcpHUHeHT He H3MeHHeTCH " paB
HHeTCH 0,82 npH KOHTpOJie 0,80-0,87. 

MOJIH6.D,eH B KOJIHt.iecrne 20 H 100 Mr/Kr Bbl3blBaeT CTa

THCTHlfeCKH .D,OCTOBepHoe yBeJIHlJeHHe BeCOBOro K03cpcflHUHeHTa 

IIOlfeK Ha 12 H 14 %, YTO yKaJbrnaeT Ha HaJIHYHe naTOJIOfHH B 
H11X. 

TaKHM o6paJoM, ii;aHHble Haumx wcc11e.noBaHHH no.a:rnep)l(

ii;a10T HMelOr.uHecH JIHTepaTypHhJe JI;aHHble " CBH.D,eTeJibCTBYIOT 0 

TOM, lJTO noKaJaTeJib BeCoBoro K03<f>cflm.1,HeHTa not.ieK HBJJHeTcH 

lfYBCTBHTeJibHblM TeCTOM )J.JJH YCTaHOBJieHHH MOJIH6.D,eHOBOro TOK

CHK03a (JI. r. TaTeBOCHH H COaBT., 1998). 

KPOBEHAIIOJIHEHHE noqEK 

YcrnHoBJJeHwe BeJIH<:IHHhI KpoBeHano11HeHHH nolJeK Mo.lKeT 

ii;aTb npe.ncrnBJieHHe 0 COCYllHCTbIX paccTpo11crnax, npOHCXOAHlUHX 
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B nOlJKax. HaM11 onpe.neJieHHe 3Toro noKaJaTeJIH npoBO.l(HJIOCb no 

MeTo.ny, on11caHHOMY B. 11. JianlfeHKOBhIM (1968). 
Ha6JIIO.D,eHHH 6bIJIH npose.neHbl Ha KpbICaX, KOTOpblM B Tet.ie

HHe MeCHUa .D,aBaJIH MOJIH6,neH B KOJIHt.ieCTBe 20 H 100 Mr/Kr (Jl. f. 
TaTeBOCHH, 1971). no HaWHM .naHHblM y KOHTpOJibHOH rpyrrrrhI 

KpblC Bee KpOBH B nOlIKe 6hIJI paBeH 120 Mr, YTO COCTaBJIHJIO B 

cpeJI;HeM 21,4% eeca nolfKH. 

y KpbIC, IIOJIYlf11BWHX 20 H 100 Mr/Kr MOJIH6.neHa, Ha61110.na

JIOCb yBeJIHlJeH11e Beca KpOBH B nolJKe .no 130 H 180 Mr COOTBeTCT-

11eHHO, lJTO COCTaBJIHJIO 22,4 H 25 % Beca IIOlJKH. noJIYlfeHHhie pe

JYJibTaTbl HaWJIH no.D,TBep)K.ll,eHHe B HaWHX .D,aJlbHeHWHX HCCJie.no

BaHl1HX no MopcfloJJOrnlfeCKOH KapTHHe ITOlJeK B aHaJIOrl1lJHblX yc

JIOBHHX, noKaJaBWHX Bblpa)l(eHHOe nOJIHOKPOBHe H 3ttalJHTeJibHble 

KpOBOH3JIHHHl1H B nolfelfHOH napeHxHMe. YBeJ111t.iem1e KpooeHa

nOJIHeH11H IIOlJ.eK TaJOKe CBH.D,eTeJlbCTByeT 0 HapyweH11HX B IIOlJKaX 

no.n BJIHHH11eM MOJIH6.D,eHa. 

BHYTPHBEHHAH YPOrPA<l>HH 

l1cnOJlb30BaHHe peHTreHOJIOfHlJeCKOfO HCC11e.noeatt11H B 

,[{HarHOCTHKe 3a6011eBaH11H .naBHO 3aooeBaJIO CBOe rrot.ieTHOe MeCTO 

6Jlaro.[{apH H3BeCTHblM npe11MylUeCTBaM - B03MO.lKHOCTH npH.lKH3-

HeHHOfO H3YlfeHHSI ,[{1-fHaMHKH naTOJJOrHlJeCKHX npoueccoB B opra

HH3Me H JlJUJ HCCJie.D,OBaffifH cpyHJcu;HOHaJlbHOH cnoco6HOCTH ITOlJeK. 

B .nocryrrHoH HaM 1111Teparype He y.[{aJJocb Hai1TH cBe,neHHH 

no peHTreHOJIOmlfeCKOMY H3yt.ieHHIO 6oJle3HeH IlOlJeK y .lKliBOTHblX. 

EcTb HeCKOJJbKO YKaJaHHH wcnoJJhJOBaHHH 3Toro MeTo.na B 

3KCnep11MeHTaJlbHblX HCCJJe,noBaHHSIX. TaK, A. r. fllyxapeBhlM 

(1961), HapH.[{y c HJyqeHHeM napUHaJlbHblX cpyHKUHH not.ieK, 6hIJia 

HCnOJib30BaHa BHyrpHBeHHaH yporpacf>HH 11 onHCaHa MeTO.l(HKa, 

KOTOPYIO MhI 11cnollbJOBaJ1H B HaUIHX 11cc11e.nonaHHHX. 

B Bblllle.nwe.H: no.n pe.naKUHeH r. A 3e.nreHH.D,3e ( 1970) pa6o

Te "PeHTreHOJIOrHlJeCKOe HCCJleJJ,OBaHHe Jla6opaTOpHbJX .lKHBOT

HbIX", cneuHaJlbHOe MeCTO OTBe.neHO HCCJJeJJ,OBaHHSIM MOlJeBbI.l(eJIH

TeJJbHOH CHCTeMbl' B KOTOpOH peKoMeH.nyeTCSI Mern.n yporpa<f>HH 

MH HCCJJellOBaHHSI MOt.ieBbllleJIHTeJlbHblX opraHOB Jia6opaTOPHblX 

)l(HBOTHblX. 

Mern.n BHyrpwBeHHOH yporpacflww B orn11t.i11e OT o6JopHbIX 

peHTreHorpaMM, Ha KOTOpblX He o603HalJeHbl nolJelJHbie COCY.nhl H 
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npocseTbl MO'IeBblBO,lJJllUHX nyreij' 003BOJIHeT BblHBJIHTb JIHlllb c 

np11MetteIDteM KOHTpacrnhIX nemecrn (yporpaqnrn, neporpaqnrn H .up.). 
Yporpacpmt H nHeJiorpacpHH TI03BOJIHJOT DbIHBJIHTh attaTOMH

qecKHe oco6eHHOCTl1 H cpyHKUHOHaJlbHOe COCTOHHl1e opr.aHOB MO

'IeBbI.ll,emfTeJibHOH Cl1CTeMbl. 3TOT MeTOJl Jl,aeT B03MQ)l(HOCTb BH

}leTb CTpoett11e TIO'Ie'IHblX JIOXaHOK, lfallle<1eK, COCTOHHHe MQlJeTO'I

HHKOB, npH 'IeM TeHl1 TIO'leK BbICTynalOT 6onee OTl.feTJil1BO. 

KaK YJCa3bIBaeT B' A. ,llbH'IeHKO (1956), r. A. 3e}lremtJl,3e 

(1970)' BHyrpHBeHHOe KOHTpaCTl1pOBam1e MO'leBblX nyreii HBJrn:eT

CH npOCTbIM, 6e3BpeJlHhIM 11 cpl13HOJIOrH'IeCKHM . Ha npe11MymecT

Ba BHYfPHBeHHOH yporpaqm11 yKa3hIBaJOT TaK)Ke Jaffe, Radt 

(1931), C. 11. <l>HHKeJibWTeiitt (1944), JI. A. fHH36ypr (1961), H. 
A. PaTHep J1 r. A. f Jie3ep (1965) H Jlp. 

B 11ccJJeJlOBaHHHX c npHMeHeHHeM sHyrpHBeHHOH yporpa

cpH11 M. c. fpmopHH, Jl. r. TaTeBOCHH CTaBHJiacb 3a,z:mqa BblHBJJe

HHH CTPYKTYPHhlX 11 Q:iyttKUHOHa..'IhHblX 113MeHeHHH TIO'IeK H MO'le

BhlBOJl.HlUHX nyreii TIO)], BJIHHHHeM MOJil16JleHa. 

Ha6mo,1J,eH11H 6MJIH npoBeJleHbI Ha KpOJIHKax, KOTOpbIM Ja

,uasarr11 200 11 300 Mr/Kr MOJIH6JleHa. B Ka'Iecrne KOHTpacmoro Be

mecrna 6hIJI HCTIOJihJOBaH 60% pacrnop yporpa¢lHHa, KOTOpbIH 

6b!CTPO BhI.UeJIHCTCH TIOlfKaMH, JaTIOJIHHH OO'IC'IHbie JJOXaHK11, MO

'ICTO'IHl1Kl1 H MO'IeBoii TIY3blpb. BHyTpHBettttoe Bae11.ett11e yporpa

cpHHa JICfKO nepeHOCHJIOCb KpOJil1KaMH H HHKaKl1X no60'IHbIX HB

JICHHH He Ha6JIIOJlaJIOCh. Pe3yJibTaThI yporpa¢>1111 noKaJarrH c11e

JlYJOlUee: y KOHTPOJibHOH rpynnhl KpOJIHKOB TIO'IKH H MO'ICBbie ny

TH HaXOJl.HTCH B npe.neJiax attaTOMl1lfeCKOH HOpMbl. BepxHHH no

JIIOC npaHOH TIO'IKH pacnoJIO)KeH Ha rpaHHUe nocJieJl,Hero rpyJlHOfO 

11 nepBoro TIOHCHHlfHOro TI03BOHKOB (Ha ypOBHe Me)l(003DOHKOBO

ro JlHCKa), HH)l(HHH TIOJIIOC - Ha rpaH11ue DTOporo TIOHCHH'IHOfO 

no3BOHKa, ero HH)l(Heti Tpern. PaJMephI npaBoH no<1K11 paBHhI 3,6 
x 2,3 CM. (M. c. fp11ropHH, Jl. r. TareBOCHH, B. M. MapKapHH, 1971, 
1998). 

JleBaH noYKa pacnoJio)Ketta Ha ypoBHe sepxttero KpaJI 

TpeTbero TIOHCHH'IHOfO IlOJBOHKa, a HHJKHHH - Ha ypOBHe HH)l(HeH 

rpatt11~hI qernepToro noHCHH<IHoro noJBOHKa. PaJMephI JJeso"H 

IlO'IKl1 paBHbl 3,5 X 2,2 CM . 

MoYeTO<IH11KH o6eHx noYeK OTXOJlHT OT 11oxaHOK no11. TynbIM 

yrnoM. qawe'IKl1 yromHeHbI, HMeJOT cpOpMy BblTHHyTOH TIO.llKOBbI, 

wetiKH Yallle'IKl1 cy)KeHhI. 

174 

3anom1euHe 'I<1Ille4HO-JIOX<IHO'IHOH CHCTCMbl KOl!Tpacnil>IM 

111:wecTBOM npoHCXOllHT Ha 10 MHHyTe (pHC. 37, 38). 

Puc . 37 BHYTPVIBEllHMI YPOr
PA<MiH KOHTPOJlbHblX KP0-

,1VfKOl:l llEPE"3 10 MVIHYT noc
JIE BBE11EIH151 YPOrPA¢VfHA. 

PHc.38 BHYTPVfBEHHMI YPOf"PA<DVf51 KPOJB1KO!l, llOJlY'IAAlIIVIX 
200 Vf 300 )..Ir/Kr MOJH1b)lEHA YEPE3 30 MVfHYT 

noc:m.: ABE!1EHVl51 YPOfPAC!JMllA 

llo,11on1>nHaH rpy1ma Kpo;rnKoB 11011rwm1 B Te<1e1rnc I MecH-

11<1 MO.:rlt6m:11 B KOo1H4ecrne 200 Mr/Kr. Ha KOHTpaCTHb!X yporpaM-
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Max Tetteii Ha KOHKpeMeHTbI He BbHIBJieHbI. BepxHHH nomoc rrpa

BOH nOlJ:KH paCIIOJlO)l(eH Ha ypOBHe BepxHero KpaSI nepaoro IIOSIC

HHlJ:HOro IIOJBOHKa, HH)l(HHH nomoc - Ha ypOBHe TpeTH BTOporo 

noJBOHKa. BepxHHH nomoc nenoH: rrol!KH pacrroJIO)l(eH Ha ypoatte 

aepxttero KpaSI Tpen,ero IIOSICHHlJ:HOro II03BOHKa, a HH)l(HHH HeC

KOJlbKO HH)l(e cepe,UHHbl l!eTBepToro TIOHCHHlJ:HOfO TIOJBOHKa, pa3-

Mepbl paBHhl 3,3 x 2,2 CM. JloxaHKH 3KTaJHpOBaHbl, 1.J:allJelJ:KH 60-

nee OKpyrneHHble H Mettee KOHTpaCTHbI, rueHKH 1.J:allJelJ:eK paclllH

peHbl. KottTpacTHponaHHaH qarnelJ:HO-JIOXattolJ:tta.R CHCTeMa xopo

llIO BH,IJ,Ha Ha 30 MHHyre. 

y .upyroH: rpynIIbl KpOllHKOB, nonyqaBWHX 300 Mr /Kr MOJIH6-

.uetta, OTMelJ:etta aHaJIOfHlJ:HaH Kapnrna, 1.J:TO Ii y KPOJIHKOB IIOJiy-

1.J:aBllIHX 200 Mr/Kr MOJIH6.uetta, c TOH JlHWb paJm1ueii, l(TO y HHX 

cnpana tta6mo.uaJiocb tteKOTopoe ycHJieHHe rueeK 'lalllel!eK, crna

)l(eHHOCTb <f>opttHKCOB H cna3M npoKCHMaJlbHOfO YCTbSI MOlJ:eTOlJ:

HHKa, coxpaHHBllIHHCSI Ha BCeH cepHH CHHMKOB. Ha 30 MHHyre y 
HHX OTlJ:eTJIHBO 6blll0 BH.UHO Tyroe JanoJIHeHHe lfallJelJ:HO-JlOXaHOlJ:

HOH CHCTeMbI. Pa3Mepbl rrpaBOH IIOlJ:KH paBHbl 3,2 x 2, 1 CM, JieBOH 

3,1 X 2,1 CM. 

IlpH aHaJIHJe KOHT]JaCTHblX yporpaMM nerKO y6e,LU1TbCSI B 

IIOHH)l(eHHH KOHl.J,eHT]JaUHOHHOH cnoco6HOCTH IIOlJ:eK. TaK, eCJrn y 

KOHTPOJibHblX KpOJIHKOB JaTIOJlHeHHe lJ:alllelJ:HO-JIOXaHO'!HOH 

CHCTeMbl OTMelJ:aJIOCb Ha 10 MHHyre, TO y KPOJIHKOB, IIOJIYlJ:HBllJHX 

MOJIH6,UeH, 3aIIOJIHettHe npOHCXOJJ.HJlO Ha 30-oii MHHyre. 

HapH,Uy c 3THM, ttaMH 6bIJIH BbIHBJieHbJ pacwttpeHHe H crna

)l(HBatt11e ipopHHKCOB l!awelJ:eK, cna3M weeK 1.J:aWelJ:eK H aepxttero 

yCThSI MOlJ:eTOlJ:HHKOll. 

B KalJ:eCTBe .uonoJIHHTeJibttoro .uttarHoCTHl!ecKoro npH3HaKa 

HaMH orrpe.ueJYSIJICSI peHO-KOPTHKa.JlbHblH HH,UeKC, fIOKaJbIBaKJll.l,HH 

OTHOllleHHe IIJIOill,a,rr,H 1.J:arnelJ:HO-JIOXaHOl(HOH CHCTeMbl K TIJIOll.l,a,rr,H 

nceii no'IKH, rrpeAJTO)l(eHHblH n 1960 r. Vuorinen, Pyqkonen, Antilla 

(B. M. IlepellhMaH, K. A. fo.rry6esa, 1970). 

)1.IDI nonyl!eHHH BeJIHl(HHbl peHO-KOPTHKa.JlbHOfO HH.UeKca 

HJMepSIJIH rrpon;oJibHblH H norrepelJ:HblH paJMep IIOl!KH H paccTOSl

HHe Me:lK,L(y BbICTynaJOW,HMH l!aCTHMH fIOlJ:e~rno-noxaHOlJ:HOH 

CHCTeMbl B npo.uoJibHOM H nonepelJ:HOM HanpaBIIeHHH. B HOpMe 

.uaHHbl:H HHJJ.eKc paBeH 0,37, a rrpH 3a60JieBaHHSIX MOlJ:eBbIX rryreii 

aTpo<f>HlJ:eCKoro HJIH BOCIIa.JlHTeJlbHOfO npoHCXO:lK,L(eHHSI HHD;eKC 

IIOHbIUJaeTCSI H HOCHT Ha3BaHHe CHMIITOMa Hadson (pHC. 39, 40). 
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PHc.39. CxeMarnqecKoe H3o6pa.lKeHHe c11MnT0Ma Hadson 
/no A.$1.CThne1110 11 IO.A.CTblTeJIIO / 

flo HallJHM JJ.aHHbIM peHO-KOpTHKaJibHblH HH.UeKC B HOpMe 

paaeH 0,37. Mon11:6.uett B HJ6b1TO'IHbIX KOJIH'lecrnax (200 H 300 

Mr/Kr) Bbl3bIBaeT nOBbIWem1e ero, .UOXOJJ.HW,ee COOTBeTCTBeHHO .uo 

0,45 Ii 0,48 (P<0,001). He HCK.JIJOlJ:eHo, l(TO IIOBblllJettHe peHO

KopTHKa.JlbHOro HH.UeKca eCTb CJieJJ,CTBHe JJ.HCT]JO<f>l·P.leCKHX HJMe

HeHHH fIOlJ:elJ:HOH napeHXHMbl Ii TalOKe CBSIJaHO c pe3KHM TlOJIHOK

pOBHeM H KpOBOH3JlHSIHHeM B CTpOMy. KaK BH.UHO HJ rrpHBe.UeH

HOfO, HCIIOJib30BaJme KOHTpacTHOH yporpa<t>1111 IIOJBOJIHJIO 06Ha

py)KHTb H3MeHeHHSI B l!allJel!HO-JIOXaHOl(HOH CHCTeMe, B YCJIOBHSIX 

H36hITOl(HOro IIOCl)'IIJleHHSI MOJIH6.uetta B opraHHJM )KHBOTHOro, 

noKaJbIBa10mee 11 no.rrrnep)l(J.(aJOmee nopa)l(eHHe nolJ:eK (Jl. r. Ta

Teaoc.srn, M. C. fp11ropSIH, H. B. MapKapHH, 1998). 

B 

A c 

PHc.40. CxeMa paclJeTa peHo-KopTHKaJJ.hHoro HH.neKca 

AB- nJIOlll,aJlh no1JKH; 

C. D - J1JlOlll<lllb 1Jarne•1Horo - JIOXaHO'JHOH cHCTeMhr; 

C·D 
-- =peHO-KOpTHHaJlbHbIU HH.neKC. 
A · B 
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rIATOMOP<l>OJIOfH4ECKHE H3MEHEHIUI B Il04KAX IlOll 
BJ11UIHHEM MOJIH.b)J,EHA 

llJIH nO.JIHOTbl cy)l(lleHHH 0 BJIHHHHH MOJJH6ilCHa Ha pa3J1Hll

Hble opraHbl, 13 TOM YHCJ1e H Ha flOYKH, npe~1CT3BJ15llOT 6oJibWOH 

mnepec H3Y'ICIH1e MOp~)OJIOrHYCCKOH KapTHHbl ll()lleYHOH TK3HH B 

HJy11<lCMbIX H3MH YCJ1013HHX. 

8 llOCTYllHOH HaM JIHTepaiype no Jl31HIOMY 130npocy HMCK)T

CH BeCbMa CKYLl.Hble .LtaHHhle. TaK, B pa6oTc C. Jl . Eo1rn11 11 C. A. 
0BcenHH (1966) npttBOl\HTCH Ll3HHblC no ~nr1eHHIO BJlHHHHH MO

_rn16JJ,e1rn Ha napeHXl1M3TOJHblC opraHbl llPH l1Hr3JIHUHOHHOM (pec

rrnpaTOpHOM) BBeJJ,e1rn1-1 M0Jrn6J1e11a . Hr..111 6b111 06i-1apy)f(eH cKJ1e

po3 noYe'IHbtX KJJy6o•tKOB c JanycTCHHeM KanHJL'lHpon, CKOrlJie

HHCM Q:>opMCIIHblX 311eMe1rron 13 HHX. Cpamnne11b1-10 HCJHa•rnTe11b

Hb1e HJMCHCHHH oT:vie 11CHb1 HMH s ttJmnL1x KaHaJibuax. B npyrttx 

napeHXHM3TOJHblX opramtx OTMe'lalOTCH J-lHCTpocf:>wrecKtte H.JMeHe 

HHH , a B ;1erKHX onpc;1e_.rncT01 aw.-1eK1a:i H :nHtnne\ia. A1lTopb1 

CKJIOHHbl HJMCHCHHC B no•tKax OTHCCTI!, 1rnpHJJY c o6meTOKCHlleC

KHM nei1CTl3HeM M03IM6LJ.Cl-Ja, TilK)l(e Ja c.:•reT rnnepyp~1KCMHH, pa3-

BHBaiowcl1cH non BJIHH1H1eM MoJ1116neHa. 8. C. CnttpttJlOHOl3a 

( 1966) 13 onbITax Ha Kpb1cax non 1urn.mrneM XJIOpH.ua Mo.rrn611e11a 

06!-rnpy)l(HJla 3epHHCTyto 1U1CTpoqmto 3nHTCJlHH H3HHTblX K3HaJlh

ues, noJIHOKpOHHC cocy11on, KapHOJ1H3 H JJ.p . AHaJ1orwrnb1e WJMe

llCHHH 13 Il0'-IK3X Ha6Jl IOJI<:Lla o _ 51. M OrH.'lCBCKaH ( 1963) . 
PeJy.'IbTaTbl H3Y'ICHHH Jl. r.TaTCBOCHH l'v10pcpcuornYecKOH 

Kapnrnb1 no•teK KpbJC 11011 amrnHHCM Mo1rn6.ueua 110KaJa'111 c.ne

Jly10wee: nptt npo,!lO.'J)l(l1TC; 1bHOi1 ll34e KpbtCaM MaJlblX K0,'1J1llCCTB 

M0,'1H6;1e11a nopH.nKa 0,025 Mr/ Kr HJMe1-1e1rnH: B MOPQJOJlOrttYeCKOH 

KapTHHC n0Ye1111oi.1 TK3HH He OTMecreHO, nee cpyHKUHOH3.ilbHbie 

3.'leMCHTbl COOTBCTCTBYIOT TaKOBOH IIO'leK KOHTPOJlbHhlX KPblC. 

CTp11 JUJHTC.'lbHOtt m:tt1c Kpb1caM Mo; 11-16ne1-1a B KOJIHYecn~e I, 20, 
100 Mr/ Kr B fl()IJKax OTMClfCHO flOJIHOKpOBHC cocy,'.lOB c HBJleHHSl

MH 6eJ!KOBOH 3ep11HCTOi1 Jl11CTp0(/)HH n :.rnHTe,11m HJBHTblX K3-

H3,'lbUCB pa3HOH CTCllCHl1 . 

y KpO.'lHKOB, ll0,'1Yllaf!Wl1X C)f(eJlHeBHO B Tel!CIJHe MCC>!Ua 300 
Mr/Kr MO.~H6.UCHa, HilMH 06Hapy)f(CHO, 'HO flO'IKH flOJTHOKpOBHbl, 

B KJ1y60•1Kax onpCJlCJHICTCH 11aJll1 11He CilMHW!HblX '.JPHTPOIIHTOB, 

3Cpl-l~CT(UI JH1CTporjmH n JJlHTC.1HH HJBHThlX KaHa.'IbUCB (pHC. 41, 
42) , 11 TKaHtt 110'ICK BOKpyr cocyµo11 Kpy1; 10KJ1CT04Hbii1 IHHpl·L'lbT-
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paT, OT,UCJlbHblC KJJy60YKH yneJIHYeHbl B pa3Mepax H HMCIOT "11an

YaTb111:" BH)J, (pHC. 43, 44). fpynna KpOJIHKOB, KOTOpb!M Janamurn 

MOJIH6,UeH B KOJlHYecrne 350 Mr/ Kr, OaJIH Ha 0)1,HHHa,UuaTbTH )J,CHb 

noJJ.KOpMKH . B noYKax 3THX )l(HDOTHbIX npH MHKpocKonHYecoM 

H3Y'-fCHHH o6Hapy)l(eHO pacwHpeHHe H nepenoJIHemfe COCYJJ.OB 

KpOBbIO. KpoBOH3Jie51HHe B cTpoMy nol.feK, KatteUibUbI nJIOTHbIM 

KOJTbUOM OKyraHbl CKOTIJieHHSlMH 3pHTPOUHTOB ( Jl.f.TaTeBOCHH, 

H.B.MapKapHH, 1999). 
BbrnBJieHHbte HaMH naTOMopcponornl.fecKHe HJMeHeHHH B 

no'-IK3X xapaKTepHbI }J,JlSl rJIOMepyJTOHecppHTa. 3TO )J.aeT OCHOBaHHe 

33KJIIOYHTb, l.JTO npH cpaBHHTeJTbHO ,UJIHTCJibHOM nocryrn1eHHH B 

opraHH3M 60JTbWHX KOJIHYeCTB MOJIH6,UeHa B IlOYKax pa3BHB3eTCH 

SlRIIeHHe HHTpaKanHJIJTSIPHOro rJIOMepyJIOHecppHTa, npHBO,USllUero K 

He,UOCTaTOYHOCTH IlOYeK. 

YcrnHOBJieHHhre HaMH pa3JIH'-IHbie cpyHKUHOHaJibHbie Hapy

weHHSI IlOYeK npH MOJIH6)1,eHOBOM TOKCHK03e HaXO)J,SlT y6e,UHTeJib

IIOe TIOJJ.TBep:>1<.neHHe B Bb!SlBJleHHblX HaMH naTo~wpcpOJIOfH'teCKHX 

HJMeHeHHHX. 

P11c.4J Kpb1ca, noJiy'lasruasi: 20 Mr/Kr Mo1rn6t1.etta . B no'IKax tteKoTopoe 

llOJIHOKpOBHe KJJy6o'IKOB H 3epHHCTaSI .IU1CTpO$HSI :minemtsi: J13BHTblX 

KaHaJJbUeB. 01<paCJ<a - reMaTOKCJ1Jll1H- 303JiHOM , ys. 9. 12,5. 

TaKHM o6pa3oM , rny6oKHe HCcnenosaHHSl, nposeJJ.ettttbie tta

MH B 3KCnepHMeHTe H D HaTypHbIX HCCJleJJ,OB3Hl.UIX, Il03BOJISllOT 

CYHTaTb yCTaHOBJieHHblM , YTO npH MOJ1H6,UeHOBOM T~KCHK03e pa3-

BHBaeTCSI IlOYeYHaSI He,UOCTaTOYHOCTb, npH KOTOpOH OTMel.falOTCSl 

¢YHKUHOHa'lbHbIC H MOpcponornYeCKHe HapyweHHSl, HBJISlIOlllHeCH 

flaTOrHOMOTH'IHblMH ,UJifl MOJ1H6neHOBOro TOKCHK03a (M .C.fpHrO

PHH, 1982). 
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l13yqeHHbre noKa3aTeJm QJYHKIU1H nolf:eK, n TOM 'IHCJie M 

ypoBeHb MO'leBOH KHCJrOTb[ B KPOBM H MO'le , KaK KOHe'IHoe 3BeHO 

nypHHOBOfO 06MeHa, Moryr 6bITb HCilOJrb30BaHbl B yCTaHOBJieHHH 
.UMartto3a MOJrn:6.ueHo3a. .. - . - ,. 

B CTJJOMe 

PHc. 4q K.llyoo'IKH yee;mt1eHb1 B p3Mepax, HMeIOT "nanlfaThIH'' BHD. c 
Bhlpa)l(:eHHOH nmepeMHeH 11 Kpoeo1nJJel!mteM. B CTJJOMe Ha cpotte 3epHHCTOH 

llHCTJJOcpHH oTMe1:1aeTC5l JIHMcpottmrnH HHcfmnhTpaum1. Ye. 20 · 12,5. 
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fJIABA XI 

KJIHHHqECKOE TEqEHHE MOJIHli,IJ:EH03A 
JKHBOTHhIX 

Momt6,LJ,eH03 - '.3H,n:eMHlfeCKoe 3a60JJeB3HHe, OTHOCHU(eecH K 

MHKpo:meMeHT03aM' R03HH KaJOU(ee BCJie.UCTBHe M36bITO'IHOro 

nocT)'rnieHMH MOJUI6JJ,etta B opraHH3M. B HacTomueM Mo1m6AeH03 

)!(HBOTHbIX paCCMaTpHBaeTCSI KaK "6one3Hb auanTaUM"H
11 

y )iU{BOT

HblX, COJJ,ep)!(aUlMXCH B X03HHCTBaX 6J10reOXMMH'leCKHX npOBHHQHH 

(EfXO), o6oraw:eHHblX MOJIM6JJ,eHOM. 

B ApMeHMH MOJIH6,n:eHo3 ycrnHoBJreH y poraToro CKOTa B 

AttKaeattcKoti Montt6.uettonoi1 Brxn. 
HaMM B 3KcnepHMeHTe y oeeu tt na6opaTopttblX )l(HBOTHbIX 

C03,ll3BaJIOCb MO,lleJihH3SI QJOpMa MOJIM6JJ,eH03a (MOJIH6)l,eHOBa51 HH

TOKCHK3UH51) nyreM JJ,3lfH pa3J1HlfHblX KOJIH'leCTB MOJrH6)l,eHa (MO

J1H:6,n:aT HaTpHSI) OT 20 Mr/Kr JJ,O 500 Mr/Kr. l<JTMHH'leCKaH KapTHHa 

MOJIH:6,L!,CH03a npe.ucTaBJreHa HaMH B HaCTOSlll{eH pa6oTe Ha OCHO

BaHHH: co6cTBeHHblX HCCJie,llOBaHHH c npHBJrelfeHHeM JJ,aHHbIX JIH

TepaTypbl. 

Montt6,n:eH, KaK H .upyrne XHMH'-leCKHe '.3JieMeHTbI, nona11a51 B 

)f(HBOTHhIH opraHH3M, MO)!(eT B HeM OTKJiaJJ.bIBaTbCH. Ott o6ttapy

)l(eH BO ecex 6HOJIOrY.lJeCKHX cpe,n:ax opraHH3Ma H B 6oJibllIOM KO

JIHlJeCTBe B napeHXHMaT03HbIX opraHax-no<JKH, ne<JeHb H AP· 

Bb1,n:enS1eTCH MOJIH6JJ,eH H3 opraHMJMa noYKaMH, qepe3 KH

me•mHK, KO)l(y, a TaK)l(e )l(eJilJblO H MOJIOKOM. 

MttoroJieTHHe co6cTBeHHbie wccneAoBaHHH KaK B 3KcnepM

MeHTe, TaK H B HaTYpHblX Ha6JIIO)l,emrnx, Il03BOJIHJJH HaM cyw:ecT

neHHO nonoJIHHTb KJlHHH'IeCKYIO KapTHHy MOJIH6)l,eH03a poraTHOro 

CKOTa H MOJIM6,n:eHOBYIO MHTOKCHKaUMIO y JJa6opaTOpHbIX )l(HBOT

HbIX HOBb!MM JJ:3HHblMH. 

MoJIM6)l,eH03 npoTeKaeT B OCTpOH H XPOHH'IeCKOH QJOpMe, B 

3aRHCHMOCTM OT KOJIH'ICCTBa H npO)l,OJl)l(HTeJJbHOCTH nocTynJICHHH 

MOJJH6.D,eHa B opraHH3M. K_rnrnH<JecKaH KapTHHa OCTpOH cflopMbI 

3 KCilepHMeHTaJlbHOfO MOJIH6.n;eH03a noJJ,pa3JJ,eJJ51eTC51 Ha TpH ne

PHO)la: nepBbIH - H3lfaJlbHblH nepHOJJ,, nepBHlJHaH peaKUHH Ha BBe

JieHHb!H MOJIH6,n:eH' ,llJIHTC51 OT HeCKOJlbKHX 'I3COB )lO 2-3 ,LJ,HeH H 

llpOSIB.;lHeTCH B BH)le B036y)l(JJ:eHHH, 6ecnOKOHCTBa, aKTHBHblX )],BM-
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raTeJlbHbIX peaKu11\.1, arpeccHBHOCTH 11 up. YKaJaHHbie npH3HaKH 

Mbl OTHOCl1M 3a C'-leT C.LlBHroB, npOHCXO.LJ.SIWHX B ueHTpa.JibHOH 

HepRHOH Cl1CTeMe non. BJll1SIHHeM MOJlH61J,eHa , YTO HOJlYYHJlO rIO.ll,T

Bep)l()leHJ-1e B H31UHX HCCJlCLI.OBaHHSIX no H3y'-leHHIO COCT051HH51 

MI-1KpOUHPKYJISITOpHoro pycJla TKaHH rDJlOBHOro M03ra, rnepn.ott 

MOJroaoli 060JlOYK11 11 up. B :noT nep11on. wepcTh B3bepoweHa, 

npol-1CXO.ll,HT YaCTOe MOYCHcnycKaH1-1e H n.e<PeKaUH~, OTMeYaeTCSI 

llOTepH anneTHTa, BnJIOTb .no OTKaJa OT m-tUll-1 H BO.Ubl, HOBbIWaeT

C51 TeMnepaTypa TeJla Ha 1-2°, HacrynaeT TaXHKap,UHSI, TaXHIIHOe. 

0'-leBH.ll,HO, YTO Bee 3TH Hapywemrn HBJlSllOTCH CJle,UCTB.HeM B03HH

KaIOll(eH LI.HCcPYHKUHH BerernnrnHOH HepBHOH CHCTeMbJ c JlOBhl

WeHHeM TOHyca CHMnaTHYeCKOro OT.ll,CJla aereTaTHBHOH HepBHOH 

CHCTeMbl (pHc.45) . 

: .,. · :·;;.;~ .. -. ,· · · ... "~:~ ·' .· ··. .. . 

PHc.45_ Cnesa - KpbICbI, nonyqamuHe 20, IOO 11 500 Mr/Kr M"onH6ii,eHa. 
Cnpaaa - KOHTpOJlbHaH rpynna Kpbtc. 

I no JI . f.TaTeBOCHH H H .B . MapKapHH I 
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llepilb!H nepHOJl ocrpOH cpopMbl MOJIH6JlCH03a coorneTCT

rweT cramrn Tpe11on1 11p11 crpecc-peaKLUH1 . HcpenKo B JTOH CTa

Jt~111 )!(11130THbJC non..i6a10T OT o6LUCH \>JO;lH6m::HOilOH HHTOKC11Ka-

1HH1 (YCllllC 11cero npH JUll!C nomHlblTHblM )1<1130THblM 300 11 500 
~ir/Kr). Fc.111-1 )!(11UOTHbic 11c non..i6aioT. ro 60.rieJHb 11cpcxon11T no 

1nopyio cTan1110. B '.HOH cTallHH nocTcneHHo cnana10T cJJa6ocTb 11 

vnICTeHHOC COCTOHHl1C . .>KHBOTHble no-npe)l<HCMY OTKCl3bIB3!0TC51 

;lT KOpMa, pe3KO mUiaCT )!(1113ClSI Macca . rl05IB.:UllOTCH Bblp3)!(CHHbie 

npH3HClKl1 TpocpH'ICCKHX paccrpOHCTW LHCpCTllhlH llOKpOB TepSieT 

1-rnTypaJJbHblH 6.riccK, TYCKHeeT , npo11cxo;111T nen11rMeHTatll15l ce, 
-.·1CCTaMl1 Bbl!laJiaeT KJ10'--lb51M11. Ll1-1apeH yc11.'lHBaCTCH , pa3t-JHHaCTC>l 

o .r111ryp11H , TCMllCpaTypa T\.~JJa CHH)l(aeTCH, HHorna craHOAHTCH HH

)l(e noKa3aHHH 11opMbl. 0TMel1aeTCH 6paJlHKapJIHH , 6paiumHoe. 

B '.:HY cra111110 Bbtpa)l(eHHbIX K.'lHHl1'-lCCKHX np113HaKoB Y )1(11-

BOTHbIX Ha nepBblH 1rnaH HbtCTynaeT paccrpoHcrno IIHUleBapeHl15L 

Y poraToro cKoTa ccpbe3Hbie t-1apy111eHl1H yCTaHOBJleHbl H py6uo

B0\1 llHLUCDapeHHH , BCJIC.LlCTIH-IC lICro yMClloUlaCTCH o6pa30BUllHC 

; 1eTyl1l1X )!(1-1pHblX KHC,lOT, CIHDKaCTCH ypoBeHb HYKJICl-1H0Bb!X KHC

·' IOT B py6uoBO~i )1(11)1KOCTH . noBbllll3CTC51 COJlep)l(aH1-1e KCT~_HOBblX 
-rc.1. XapaKTcptto Jl.JJH '.HOH crn.u1-1u c0Kpauic1-111e nonym m111-1 MHK

p0<ju1opb1 1-1 cpay11h1 061-1Ta1outHX n py61te . f1011H)l(aeTC5l £Pep\1e11-

THBWHI aKTHBHOCTh , B TOM '111CJ1C ue.:L1K)J10J().'IJ--1Tl-f'--leCKa51. 

01rncaH1-lhlC .'ll-1C£le1Tn-l'ICCKHC Hapy1ueHHH 11a6JllOL{alOTC5! KaK 

ll OCTpoi-1 , T3K 1-1 B xpOlll-1'1eCKOi\ cpopMax 60.rielHJ--1. 

npc_rncXOilHT JJ-Ja'll1Tej]bllb!C C,' llH11'1-1 ll (t)YHKUHl1 11ec1e!IH , Bbl

pa)KaK)llll-1CCH B no Bbl 111e1nrn COJlCJ))!(aH J--1H l'Jl H KO re Ha B ne'--!ellH. 

n-1110L'lHKe\t11H , 11apyrne111111 JKe.·1c1co6pa:30Ba wrn 1-1 )KCJ1'--!eBbIJieJle

HHH. Ha6J1101iaercH 1101rnn; 1e1-111c ~)epMCHTan--tHHOro KaTa.r111Ja, Be-

11y1uee K 11apy111e111110 ofa·te11a nc1JLecrn. B <iacT110CTH , :no Bb!pa

)l(aeTC>I JlOHl-1)i(CIH1CM ypoDHH 06u1cro 6e;1Ka Kpo1rn 1-1 a.'1b6YMl1HO-

uy60.1l11HODOfO KO J cpqrnu11CHTa . 
Beci,Ma xapaKTepHO 1urn '.JToro nepuon a noBbJtueH1-1e aKTHI3-

11oc-r1-1 aMJ-1HOTpaHc<j>cpaJ-AJIT 11 ACT. c1i1111crcn hcrnyiou1.ee o paJ

llHBa1011u-1xcH nrno6HOTWICCKl1X 11 HCKpOOHOTH'ICCKHX npoucccax B 

11C'ICJ-H1. 
Mom16neH 0KaJb11.rneT 11e OflHllaKoBoe tuHmrne 1-1a conep)l(a-

1rn e fj)OCfPOJll-11111,llOB ne'IClll1 , B cocnrn KOTOpblX BXOHHT auHJl-HC

llaChllUCllJ-lblC )l(l-1pl!hlC K11C:IOTbl , (j)OCcpan-v1xoJH1H , cpOC(paTHlu-tJD

TllllOHaMHH , (1JOC(\>aTH;1cep1rn_ Bo BCC cpoKM ::iKc nepHMCl!Ta y Kp1>1c 
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3TH IlOKaJaTeJm yMeHbill3lOTCSI, HO yBeJTH'IHBaeTCSI KOJIH'IeCTBO JIH-

30¢>oc¢>aTHllHJIXOJIHHa, B oco6eHHOCTH B nepHOll ITOJJHOro paJBH

THSf MOJIH6.n:eHOBOro TOKCHK033. 3To CBH33HO c nepeOKCHJJ,31.{He:H 

JIHilHllOD, c OJI.HOH CTOpOHbl, H IlOBbillieHHeM aKTHBHOCTH ct>occt>o

mmaJbl A2, c .n:pyroH. no-BHJJ;HMOMY, H3MeHeHHH npOHCXOJJ;Sll.l.Ufe 

B COCTaBe ¢>occt>oJIHilH.l(OB, OKa3bIBalOT cymecTBeHHOe BJUiSIHHe Ha 

npouecCbl nepeKHCHOro OKHCJieHml, KOTOpbre B CBOlO O"lepe.n:b, B 

H3BeCTHOH Mepe, orrpe.n:eJISilOT paJBHTHe " xapaKTep MOJIH6JJ;eHo

BOH HHTOKCHK3ll,HH. 

Oco6oe MeCTO B Te4eHHe MOJIH6JJ;eHOBOH HHTOKCHK3101H Ja

HHMaeT HapyweH11e nyp11H0Boro o6MeHa, ne.n:ymero K HaKonne

HHlO B KPOBH M04:eBOH KHCJIOTbl. OJJ,HaKO HaJIH'lHe y )l(HBOTHbIX 

ct>epMeHTa ypHKaJbI rrpeJJ;OTBpamaeT HaKonJieH11e ee n cycTaBax 

)Kl180THbIX. 

BcJTe.n:cTBHH HapyweHHSI ~YHKLJ,HH no4eK HJMeHeH BOJJ;HO

coJieao'H H MHKp03JieMeHTHbIH o6MeH. B KpoBH H TKaHHX (B oco-

6eHHOCTH D ne4eHH H 004:Kax) IlOBbIUJeHO co.uep)KaJ-rne MOJIM6.n:e

Ha, noHH)l(eHo co.n:ep)KaHHe Meu11, 4TO CBH33HO c IlOBbillieHHeM 

aKTHBHOCTH MOJUJ6.1l.eHCOJJ;ep)Kamel1 KC3HTHHOKCHlla3bl H IlOHH)Ke

HHeM aKTHBHOCTH MeJJ;bCO.n:ep)Kamero uepyJTorrJJa3MHHa. 

HawHMH HCCJJeii:oBaHHSIMH onpeJJ;eJieHbl HapyrneHHSI OCHOB

HblX cPYHKLJ,HH no4eK, npe)l(,lle BCero, ~HJibTp3UHOHHO-pea6cop6-
UHOHHOH, a30TOBbllleJIHTeJibHOH, XJIOpBbILl:eJIHTeJibHOH ~YHKLJ,HH, 
co BCeMH nocJieJJ;CTBHHMH, np1rneJJ,eHHblMH HaMH B COOTBeTCTB)'JO

meii rnaae. HapyweHMSI cPYHKLJ,HH no4:eK nomnep)t(,LI.eHbI HaWHMH 

pettTreHOJIOrH4:eCKHMH H naTOMOPcPOJIOrn"leCKHMH HCCJieii:onaHHSl

MH, OOJBOJutBWHMH ycTaHOBHTb rJIOMepyJioHecl>pHT c npHJHaKaMH 

no4e4:HOH He.l(OCTaTO'-IHOCTH. 

B KOCTHOH TKaHH )l(HBOTHbtx npo11cxoJJ;HT ttapyweH11e ct>oc

ct>opttoro o6MeHa, CBHlleTeJibCTBOM KOTOporo SIBJIHeTCH ITOHH)KeH11e 

aKTMDHOCTH meJio4Hoi1 ct>occt>arnJbr KpoBH 11 TKaHeH. PaJBHBaeTCSJ 

ocTeonopoJ. 

B cMcTeMe KpoBM ycTattoBJieHa rnnoxpoMHaSJ atteMHSJ, Be.n:y

lll,aSI K rDilOKCeMHH, K CHH)KeHHIO aKTHBHOCTH KaTaJJaJbl, C,[(f, 

OKCHA33bl H .n:p., npH OJJ;HOBpeMeHHOM ITOBbillleHHH coii:ep)KaHHSI 

SH-rpynn, rniornTHOHa, renap11Ha, paccMaTpHeaeMoe HaMH KaK 

KOMnettcaTopHblH npouecc. 

YcTaHoBJieH TaK)Ke JTeHKOUHT03 co cii:a11roM Sl.11.pa WieBo H 

HH3KHMH noKaJaTeJIHMH KJTeTO'-IHOro HHD,eKca. 
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0TMe4aeTcH noBbIWeHHe C03, BHJKOCTH KpOBH, ycKopeHHe 

apeMeHH caepTbIB3HHSI KpOBH. IlpH 6onee npOllOJDKHTeJibHOM 

nocTynJieHMH MOJIH6.ll.eHa, co.n:ep)KaHHe renap11Ha JHa4:HTeJibHO 

ITOBbllliaeTCSI, H BpeMSI CBepTbIBaHHSI YLVIHHHeTCH, npH IlOBbiilleH

HblX llOKaJaTeJIHX reMaTOKPHTHOfO 'iHCJia H BH3KOCTH KpOBH. 

B KpoeeTBOpHbIX o.n:rattax tta6JI10.ll.aeTcst onyCToweHMe JIHM

cPOH.ll.HOH TK3HH, aHaJIOrH4HO TOMy, KaK " npH CTpecc-peaKUHH, 

8bl3B3HHOH pa3JIH4HbIMH CTpeccopaMH. Ilo Il.Il.. fOpH30HTOBY 

npouecc onycTOWeHH51 npOHCXOIU1T 33 C4:eT MHrpal(HH JIHMcPOHll

HblX KJTeTOK. 
CTOCJie npeKpalll,eHHH .ll.3411 MOJJH6.ll.eHa, y OCTaBlllHXCSI B )1(11-

BbIX IlOllOilblTHblX )KHBOTHblX, onHC3HHble HBJiemrn MOJIH6.ll.eHOBO

ro TOKCHKOJa nocTeneHHO ocna6JUIIOTCH, H )KHBOTHble Bbl3llOP3B

JIHBalOT, XOTSI co 3Ha4HTeJTbHOH noTepeH )KHBOH M3CCbl. 

OcTpasi ct>opMa MOJJH6JJ,eHo3a, y )KHBOTHhIX 0611rn10w11x Ha 

TeppHTOPHH MOJIH6.l(eHOBblX npOBHHUHH, paJBHBaeTCH BCKOpe 

nocJie nepeBo,IJ,a HX co cTofulonoro co.n:ep)KaHHH Ha nacT6HUlHOe. 

B nepHOJJ;, Kor.ua B pacTeHHHX MHOrD paCTBOpHMbIX ~OPM MOJIH6-

lleHa, ttepe.11.KO 081.(bl noeD,alOT TpaBY BMeCTe c ITO'iBOH np11 BblKOp-

4:eBbIBaHHH ee, H B opraHH3M nona.n;aeT MOJIH6.n:eH, HMelOUlHHCSI 

He TOJibKO B noe.n:aeMOH TpaBe, HO H B Il04Be. OcTpaSI ct>opMa 6o

Jie3HH y 3THX )KHBOTHbJX npOSIBJISieTCSI D,HapeeH, IlOTepeH )Kl1BOH 

MaCCbl, TPOcPH"leCKHMH paCCTpOHCTBaMH, CHH)KeHHeM npo.n:yicnrn

HOCTH, B TOM 4HCJie penpO.ll.YKQHeH. HepeuKo )l(HBOTHble a6opTH

pylOT l1 T.n. (P11c.46,47 ,48). 
,[(HH3MHKa 6HOXHMH4:eCKHX, reMaTOJIOrH4eCKHX 11 llP · noKa-

3aTeJieH, 110JI)'4eHHb!X y )KHBOTHbIX B 3KCnepHMeHTe, HaWJia rro.n:T

Bep)l(,lleHHe B HCCJieD,oBaHHHX " y )KHBOTHblX MOJTH6.ll.eHOBbJX npo

BHHUHH. 
CTp11 nepeBO.ll.e )KHBOTHblX Ha "tteMoJI116ueHOBb1e" nacT611ma 

(3TaJIOHHaSI JOHa) npH3HaKH MOJm6.n:eHOJa nocTeneHHO OCJTa6.nmarcSI. 

TipH npoJJ,OJDKHTeJlbHOH D,a"le )KHBOTHblM cpaBHHTeJTbHO He-

6oJTblllHX KOJIH'leCTB M0;1H6.ll.eHa B 3KcnepHMeHTe y HHX pa3BH

saeTCH xpoHH4eCKaH ct>opMa MOJIH6.l(eHOBOH HHTOKCHKaUHH, npH 

KOTOpOH npH3H3KH MOJIH6D,eH03a npoHBJTSllOTCH CJia6o, a HeKOTO

pble Moryr OTCyTCTBOBaTb (TeMnepaTypa, TaXHKapD,HH, T3XHITHOe) 

KaK npH JTI060H ii:pyroii xpoHH4:eCKH npoTeKalOI.l[eH 6oJie3HH. 

XapaKrepHbIM wu1 xpoHH'leCKOro Te4eHHH MOJIH6.1I.eHoJa, no 

HaillHM uaHHblM HBJIHeTC}f CHH)KeHHe o6lll,eH peJHCTeHTHOCTH " 
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peaKTHBHOCTH opraHH3Ma B CH}ly CJia6oti aKTHl!HOCTH ee 3<1U(HT

llb!X CHCTeM. ~po11011
11ecKaH ¢opMa Mo.1116)1e1rnJ<1 onpen.emieTcH 

llJlHMepHo y l.'>-45 % )!01HOTHblX, 0611rn1011(HX H MOJnt6neHOBbIX 

npoBHHllHHX. Eo11e.JHb npoTeKaeT u creprnti Q)OpMc, co CJ1a6o Obl

pm1<e1rnb1M11 xapaKTepHblr-.Ht JIJIH HCe npH3H3KaMH , HeKOTOpble 113 
KOTOpblX nonce OTCyTCTOYIOT. 

y 45-50% )f(HBOTHblX MOj JH6LleHOROH llPOBHHUHH 11pH3HaK11 

M01111611e11tna Bb1pa)l(eHbl HaCTOJlbKO CJ1a60, YTO Hepe/IKO He rJO,L{

J{a!OTCH onpe,1e;1e111110. l10 - n1111111\10My , y :.ir11x )f(HBOTHblX paJBH

BaercH npouecc anarnau1111 K 1101\bllUCHHOMy KO.:IH'ICCTBY rJOCTy

naroulero B oprattM J M Mo.111611e1-1a. B:w:cre c TeM y 1-1 11 .x onpe
11

e

JrneTCH cpaBHHTeJ!bHO IH13KaH peJHCTCHTHOCTb . 

KaK HaM npe;:(CTaBJIHeTcH, y )f<I1BOTHbIX conep)l(a1uHxcH u 

reo3KcTpCMaJ1bH1>1x ycJiomrnx, R HaHHOM cJiyYae n Erxn o6orn

tlleHttoi1 MOJIH6)leHOM, roMeOcTaJ oprnHHJMa llOJJJiep)l(HH<JeTCH 

¢opr-.111py10w11MCH HOBblM Q)YHKUHOH ClJl hHhl\1 y pomrer-.1 pery.:urrop 

llb!X MeX<JH113MOR, 06ecneYHB3IOUU1X a1Janrau1110 )l(J1BOTl-lb1X. 

P11c.46 rv10;1c.:11:>11Crn <!>opMil MOJH!6.!.lt:HO];\, 
Top<Pu4ec1oa1e paccrpoHcrna n BMlle 1lCm1rMeHTamrn wepcnr. 

( rpuropHH M.C., 6pyrmi A.C.) 

Mo;m6netto3 y )f(HBOTHblx MO)l(HO onpei 1e;mTb no OCHOHHblM 

KJl~HHYeCKHM np11JHaKaM 60J1eJHJ1 - 11,HapeH, Tport>H'leCKHe paccr

po11crua, CHH)l(e1-1ue neca , fIPOllYKTHBHOCTH M ,1p. l13 6110XH.l\-IH'!ec

KHX., noKaJaTe; 1e_i..i , HJyYellHblX HaMH, H<llle)l(Hb!M B pacnoJHaBaHHH 

:no11 60,1eJHM HBJIHCTCH or1pelleJ1er111e aMmrorpa1rcfj)ep<1J AJ1T H 
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ACT, aKTHBHOCTb KOTOpbIX npH 3TOH 6oJie3HH tteH3MeHtto noBbI

UJaeTcH, YTO CBHlleTeJibCTByeT 0 noBpe)KlJ,eHHH KJleTOK nepe1-1x11Ma

T03HblX opraHOB (nelJ.eHb) . f1pH 3TOM aKTHBHOCTb cpepMe!-ITa me

J!Ol!HObl cpoccpara3bl flOHH)l(etta "· B CBOIO Ollepe.llb, CBH.U.eTeJibCT

nyeT 0 HapyweHHHX, npOHCXOJUilUHX B KOCUIX cKe11era (ocreonop03). 

B 06m11x JieYe6HbIX Mepax, np11 MOJ1116.u.e1-10BoM TOKCHK03e 

;ieYe6HbIH 3cpcpeKT llalOT cpe.u.crna, o6JiauatomHe M-xoJIHHOJIHTH

qecKott 11 a.-allpettoJIHTH"lecKoi1 aKTHBHOCTbto. EJ1arornop1-1oe 

BJIHHHHe OKa3bIBaer TaK)l(e cyJibcpar Me.llH (CuS04). 
Mm1rno npHMeH5!Th H auanToreHbl (3JieyrepaKOKK). 

l ,. 

-~ 

P11c.47 Mo.neJJbHaH cpopMa MOJ1116.netto3a. Tpo¢H'-1ecK11e paccTpoH:cTsa 
e BHJle BbmMeHHH wepcm. (rp11ropHH M.C., 6pyrHH AC.) 

P11c.48 CnottTaHHaH <f>opMa MOJJH6.nettoJa . 011ua, npHttil.llfle)l(alUaH 
XOJ.HH:cray ceJ1a AHKa11aH. ( fpwropHH M .C., 6pyT.HH AC.) 
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IlATOJIOfO-AHATOMWIECKAJI H fHCTOJIOfHqECKAJI 
KAPfHHA IlPH MOJIH6,JJ;EH03E 

OpH narnJioro-aHaTOMH'-lecKoM HCCJie.uoBaHHH (BcKpbITHe) 

KPOJIHKOB H KpblC, naBl11HX OT MOJIH6.UeHOBOM HHTOKCHKal.{HH, 6hl

JIO BbHIBJieHO CJie.n:yiow.ee. no .n:aHHblM H. B. MapKapHH (1996), 
CJIH3HCTbie o60JIO'-IKH pOTOBOM IlOJIOCTH H aHa.JlbHOro OTBepCTHH 

6Jie.llHb1e, BOKpyr nocJie.uHero .ueneo6pa3Hble Ka.J!OBbie MaCCbI. Ko

::iKa cyxaH, BOJIOCHHOii: noKpOB rpy6b1M, ITOTYCKHeBUlHH, JierKO y,n:a

JIHeTCH, MecTaMH Bhma.uettwe mepcrn:. CKeJieTHbie MbilllUhI 6Jie)l

Hhie H JlPH6Jible. KocTH, CBHJKH H cycTaBhI 6e3 BHJlHMbIX HJMeHe

HHH. IlpH BHyrpeHHeM OCMOTpe 6plOWHa51 ITOJIOCTb co.uep::iKHT 

KpacHoBaT)'JO, Henp03pa'-IHY10 ::iKHJlKOCTb. BptoWHHa RJia::iKHaH, 

6JieCTHW:aH, cBeTJIO-KpacHoro uneTa. 6pb1::iKeeqttb1e cocy)lbI Bbipa

)f(eHbI H nepenOJIHeHbl KPOBblO. fpy.uHa51 IlOJIOCTb 6e3 nocTOpOH

Hero CO)lep::iKHMOfO, nJieBpa rna)lKa51. JlerKHe OTC\JHbl c MHOfO'IHC

JieHHblMH TOtie~IHhIMH KpOBOH3JIHHHHHMH, MecTaMH B COCTOHHHH 

aTeJieKTaJa, 6poHxH JaKynopeHbI 3Kccy)laTOM. Cep.uue ynenw1eHo 

B o6beMe, KpacHo-6yporo useTa. Cocy)lhI cepJlua nepenonHeHhI 

KpOBbJO. MHoKap.u Hanpsi::iKeH. KpoBb B noJiocrnx cep.uua He caep

HYBlllaHc51. 3nHKap.LI: 11 3HJI.OKap.n: rJia)lKHe, 6JiecrnnlHe. AopTa H 

Jiero'IHaH apTepmr tta6yxwl'.fe, nepeno;rneHbI KpOBblO. T11:Myc H 

JIHMq>0yJJibI yMeHbllleHhI B paJMepax. Ca.JtbHHK 6e3 BH.LI:HMbIX )l(H

poBblX orno::iKeHHH. CeneJeHKa CJierKa ore'-IHa, Kpa51 JaKpyrneHhI, 

.llPH6JIOH KOHCHCTeHI.J,HH, TfMHO-KpaCHOro uaern, Ha pa3pe3e BC51 

TTOBepXHOCTb B MeJIKHX TO'le'IHbIX KPOBOH3JIH51HHHX, Tpa6eKyJihl 

xopowo JaMeTHbl, COCK06 nyJihilbl yMepeHHbIM. Ile'leHb yBeJIH\JCHa 

B 1,5-2 pa3a, TCMHo-6orpoBoro UBeTa, MeCTaMH c cepo-KopH'IHe

BbIM OTTeHKOM, .LI:PH6JIOH KOHCHCTCHUHH. Ha BCeii noBepXHOCTH 

ne'IeHH Totie'-IHbie KpOBOHJJIHHHHH. )KeJI'IHhIH nyJbiph nepenoJI

HeH ::iKeJI'IblO 3eJieHoBaTO-KOpH'IHeBaToro l.{BeTa, npoXO.LlHMOCTb 

::lKCJI'IHOfO npOTOKa COXpaHeHa. 00'-IKH HeCKOJibKO yBeJIH'leHbl, 

.LlPH6Jible, KpaCHO-KOpH'IHeBoro unern c cepoBaTblM oTTeHKOM. 

KancyJia JierKo CHHMaeTCH. no)l KancyJIOH MHOfO'IHCJieHHbie TO

'le'-IHbie KpOBOH3JIH51HHH, JaMeTHbl KpaCHble ITOJIOCTH CB513aHHble c 

IlOJIHOKpOBHeM KJiy60'IKOB H KpOBOH3JIH51HH51MH B TTOJIOCTb Kancy

Jlbl H KaHa.Jlbl.{eB. fpaHHl.{a Me::iK.D.y KOpKOBblM H M03f0Bb1M CJIOeM 

crna::iKeHa. KanwmrnphI ~oJroaoro CJI051 noJIHOKpOBHbI. Ha)lno'-le'l

HMKH )'BeJIH\JeHbl H KpOBOHanOJIHeHbl. MotieBOM ny3bJpb co,n:ep::iKHT 
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MO'-IY TeMHo-conoMettHoro uaern. Cocy.n:w cTeHOK MO'leBoro nyJhl

pH KpoaoHanonHeHhI H yBeJIHtieHbL B ::iKeJiyJlotiHO-KHU:e'IHOM 

TpaKTe npH3HaKH KaTapaJibHOro BOCna.J!eHH51, Ha cmt3HCTOH MHO

rotiHCJieHHbie JI:Hane.ne3Hhie KpOBOH3JIH51HH51. CTeHKH ::iKeJiy.uKa H 

l 2-nepCTHOH KHWKH H3'bHBJieHbl. 060JIO'IKH rOJIOBHOfO M03ra B 

COCTOHHHH 3aCTOHHOM rnnepeMHH. KpynHhJe COCY.Llbl nepenoJIHe

Hbl KpOBhJO, tta6yxw11e. Me)K)ly o6oJIO'IKaMH H B pacUJwpeHHhI~ 
TTOJIOCT51X ::iKeJl)')lO'-IKOB M03ra tteKOTopoe CKOnJieHHe np03pa'IHOH 

::iKH.LlKOCTH. foJIOBHOH MOJr caerno-po3osoro uaeTa. Ha ero no

sepxHOCTH TotietiHhte KpOBOH3JIHHHH.S:I. CnHHHOH MOJr BH3Ya.J!hHO 

He H3MeHeH. 
Ha OCHOBaHHH npOTOKOJIOB npoae.neHHbIX BCKpbITHM noc-

TaBJieH naTOJioroaHaTOMH'-leCKHH ,LlHarH03 MOmt6.ueH03HCa (MO

JIH6)1,eHOBOro TOKCHK03a) npH HaJIH'-IHH scex npW3HaKOB MOJIH6)1.e

HOBOrO OTpaBJieHHH - 3aCTOMHOH rHnepeMHH M03r0BbIX o6oJIO\JeK, 

JaCTOHHOH rnnepeMHH H OTeKa JifrKHX, JaCTOHHOH mnepeMHH H 

pacwwpeHHH cep.uua, 3acrniittoii rnnepeMHH neqeHH, reMopparn

'lecKoro He$pHTa, KaTapaJibHo-reMoppan1qecKorovracTpo3HTepHTa. 

PeJyJihTaTbI r11:cT011ornqecKHX 11:ccJieA0BaHHH tteKoTopbIX op

raHoB, B351Tb1X nocJie BCKpblTHH, y KPOJIHKOB H KpblC TIOKa3aJIH.: 

'!TO B fOJIOBHOM M03ry OTMe'laeTCH IlOJIHOKpOBHe COCYAOB MHrKOH 

M03fOBOM o6oJIO'IKH, ,llHC'fPO<l>H'IeCKHe H3MeHeHH51. 
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B ne'-teHH naKyoJihHa51 LI,HCTpocf>HH renaToUHTOB, R CHHyco11-

nax CTa3 H 3epHHCTaH Jl,HCTpocf>H51, MaCCHBHhIH reMocH.nepo3 3Be3D.

'-taThlX 3HD.OTeJIHOUHTOB H T.n. 

B ceJie3CHKe Hepe3Ka51 nmepllJla31151 <Po1111HKy11os, noJIHOK

posHe, CTa3. 

B no"l.Kax KpoBeHano11HeHHe KJJy6olfKOB H cTpOMhI, rne 
HMefOTC51 MaCCHBHbie KpyrnoKJJeT04Hhle HHcPHJlbTpaTbI, Bbipa)KeH

HaH 3etJilllill• 

t'ttC .)U K..poJittK, noJiy<taBUJtttt 500 Mr/ Kr M011tt61letta. B no'IJ<ax 

Bhtpa}l(ettttaH rttnepeMttH KJTy60'IKOB Jf Kp080Jf3JIJfSIHIHI B CTpOMy, Ha Q>otte 

3epttttcrntt llHCTJJocl>tttt HJBttTh!X KaHa.nbues. Ye. 9xl2,5. 
(TaTenocsiH Jl.f., MapKapSIH H.B.). 
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P1·1c.53 Kph1ca . B ro :10HHOM \101rc McCTaMl-i cT<n, 11p1n11aK11 oTeKa noa 
n.~lHllIHCM 20 ~H/ Kl ' Mo,11116i1ctta . Yn. 9x 12, 5. ( MapKa pmi H, 13 .) 
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y rpyrrrrbI KPOJIHKOB, IIOJiyl.IaBlllMX B 2,5 pa3a 60JibUie Me.UH, 

'leM MOJIH6.UeHa H3MeHeHH5I B MOpQ:>onorH'leCKOH KapTHHe no'leK H 

rreqeHH BblpalKeHbl 3Hal.JHTeJibHO cna6ee, lffO CllH.UeTeJibCTByeT 0 

QJHJHOJIOrH'leCKOM aHTaroHH3Me Me)f()J;y MOJIH6.n.eHOM H Me.UblO. 

AHaJIH.3 n1cToJiorw1ecmx wccne.n.oBaHHit, rrpoBe.n.eHHhrx Ha 

)IOiBOTHbIX, IIOJIY1IaBUIHX paJJIH.l.JHbie KOJIH.'leCTBa MOJIH.6.UeHa H 

COOTHOllleHHH MOJIH.6.UeHa H MeUH, BhHl.BHJI PHU xapaKTepHblX H.3-

MeHeHlfH o CTPYJ<.TYPe neqeHH, nol.JeK, cep.n.ua, cene3eHKH H ro

JIOBHoro MOJra, Il03BOJIHlOUI,HX CBHUeTeJibCTBOBaTb 0 paJBHTHH B 

3THX oprattax rraTOJIOrHl.JeCKHX npoueccoo, B OCHOBHOM BOCTiaJIH

TeJibHOro xapaKTepa. 

TaKHM o6pa30M, rro.n.BO.UH HTOrn pe3ynhTaTOB rHCTOXHMH'lec

KHx, Mop<PoQ>HJHOJIOrH\JeCKHX H naronoroaHaTOMHl.JeCKHX HCCJie

,UOBaHHH, MO)KHO C'IH.TaTb ycTaHOMeHHbIM, \JTO IIO,U BJIHHHHeM 

MOJIH.6,UeHa npOHCXOUHT rny60101e HapyrneHHH B MHKpou,HpKyJIH

UHH pa3JIHl.JHblX opraHOB H TKaHe:H. c pa3BHTHeM KanHmrnpoTpO

Q>H\JeCKOH tte,UOCTaTO'-lHOCTH H HapyweHHH TpaHCKafIHJIJIHpHoro 

o6Metta, 11:rpa10m11:e cymecrneHHYJO ponh a rraToreHeJe MOJIH6.ue

Hoaoro TOKCHK03a (Tadevosyan, Grigoryan, Markaryan, 1998; 
Markaryan, 1998). 
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fJIABA XII 

A,II.AIITAI.l,IUI JKJIBOTHhIX B YCJIOBIUIX 
MOJIJIB,IJ:EHOBOH JI ME,LI:HO-MO.llll6,IJ:EH_9BOH 

6ll0fEOXJIMJlqECKJIX IlPOBl1HQllll 

Bonpocbl 611:0JiorH'feCKOH a,uanTaU,HH :JKHBblX opraHHJMOB B 

ycJIOBHHX cpe.Ubl o6HTaHH51 HaXOUHTC}l B p.smy Ba)KHeHlliHX o6me

TeopeTH'leCKHX Ji npHKna,!lHbIX npo6neM. 
AKryaJibHOCTb 3TOH rrpo6JieMhl B HaCT0511Uee npeM51 CHJibHO 

tt03pOcJia B CB}lJH c pe3KHM yxy.uweHH.eM 3KOJIOfH'leCKOH o6crn

HOBKH Ha BCeH nnaHeTe. 
A,nanrnUHH - MOpQ:>o<PHJHOJIOm'leCKOe rrpHcrroco6JieHHe )KH-

BbJX opraHH3MOB K KOHKpeTHhlM ycJIOBH}lM ofonaHH}l no BHellrne:H. 

cpe.ue. B HeH cJJenyeT paJJIH'-IaTb: rrepBoe- CBOHCTBO opraHH3Ma, 

Q:>opMnponaBU1eec51 B rrpmwcce 3BOJIIOllHOHHoro pa3BHTH51 H crro

co6crny101uee coxpaHeHHIO ero )l(HJHH, )KHJHH ITOTOMCTBa H m1.ua; 

BTOpoe - CBOHCTBO, IIOJilOJISIIOW,ee Q:JopMHpOBaHHIO QJH3lfOJIOrH

l.JeCKHX peaKUHH, Jie)Kalll,HX B OCHOl3e rrpHcnoco6JieHHSI BCefO )KH

noro K H3MeHeHHIO OKpy)l(a!OIUHX YCJIOBHH H HanpaBJieHHblX K 

coxpaHeHHlO BHYTpeHHeH cpe.n.hr - roMeocrnJa. 
11\JMeHeHHSI, rrpOHCXO.UHIUHe n rrpou:,ecce a.uarrTaUHH, Ka

calOTCH ecex ypoB!·leH opraHHJMa - OT cy6KneTO'IHO-MOJieKyJIHp

HbIX .uo ueJIOCTHOfO opraHHJMa. 
B rrpouecce a,uanrnuirn )l(HllOTHbIX 6onhuroe JHat.teHHe HMeeT 

rrnaCTHl.JHOCTb nepBHOH CHCTeMhl, II03BOJI51lOlllaSI opraHHJMY 

BOCCTaHaBJlHBaTb KOHTaKT H paBHOBecn:e c H3MeHSllOW,HMHCH ycno

BHHMH BHeurneH: cpe.n.h1 (Schmidt-Nielsen, 1979). 
CYUleCTBeHHoe JHa'leHHe B ycrrewHoCTH npouecca a,uarrrn

u:,1111 HMelOT HCXO.lJ.HOe COCTO.HHHe pe3HCTeHTHOCTH H peaKTHBHOCTH 

opraHHJMa, BOJpaCT 11 .lJ.p. no.u BJIHHHHeM OTHOCHTeJibHO lIJIHTeJib

HblX 3KCnepHMeHTaJ!bHbIX BOJ.UeHCTBHH B opraHH3Me BOJHHKaeT 

a.uarrTHBHa5! rrepeCTpOHKa ¢yHKUHOHaJ!bHblX CHCTeM. 11\JBeCTHO, 

•no KOJie6aHH.sl ycnoBHH cpe.Uhl, B KOTOpbIX MO)KeT npoHCXO.ll;HTh 

a.uarrrnuHH, n:MeJOT onpe.ueneHHhIH rrpe.uen lIJl.sI Ka)l()l:oro .uaHHOro 

opraHHJMa. Tiepexo.u 3a 3TH rrpe,n;eJihI BhIJbmaeT y :JKHBOTHhlX 6o

Jie3HH a,n;anrnUHH HJIH ,n;a)Ke HX rn6eJih (Selye, 193 7' 1950). 
B pa31mTHH Y'IeHHSI 06 a.uarrrnUHH orpoMHYIO ponb chirpano 
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JIOJIO)l(eH11e 0 B3aHMOCBH3H opraHHJMa H BHeU.IHeH cpe,llbl, BhlJJ,BH

Hyroe coJ.uareJieM pyccKoH cPHJ11onorw1ecKoJ1 lllKOJihI 11.M. Ceqe

HOBhIM, rrpOJJ.OJ])l(eHHOe l1.n.naBJIOBhIM, JI.A.Op6eJIH, A.H.Cesep

UOBblM, 11.l1.IllMaJihrayJeHOM, X.C.KowTOHHUeM 11 .up. Pa6oTbl 

yKaJaHHblX yqeHblX JiefJIH B OCHOBy COBpeMeHHhIX rrpeJJ.CTaBJleH.HH 

o Mexatt11JMax a.n:arrrnu1111, poJIH 3BOJI10UH11, 3KOJiorw1ecKHX <f>aK

TOpon 11 .u.p. 3acJiy)l(HBa10T yrroMHHaH.HH pa60Tb1 I1. H. BacHJieBCKO

ro (1974), JI.E.TiaHHHa (1978), A.TI.KoCTHHa (1979) H JJ.p., TTOKa

Jasurnx, 'ITO 3BOJIIOUHOHHO nporpeCCHBHhI Te )l(HBOTHbie, KOTOpbie 

crroco6ttbl TlpOTHBOCT051Tb tte6JiaronpHHTHbIM B03.UeHCTBl1HM 

BHewHeH cpe.JJ.bl 6naro.u.apH cpopMHPOBaHmo y HHX COOTBeTCTBYIO
IUHX peryJ151TOPHbIX MexaHH3MOB. 

A.M.YroJies (1985, 1989) orrpeJJ.eJI51eT a.n:arrrnu1110 KaK no3-

HHKlllee B rrpouecce 3BOJilOUHH COOTBeTCTBHe CTpyKrypbl .H cPYHK
UHH opraHoB ycnos115IM cpeJJ.bI 0611TaHHH. 

Crrpane,LJ)111socTh 3Toro orrpeJJ.eJTeHHH IIOJJ.TBep)i(,!J,aeTc.H H Ha

WHMH HCCJie,lJ,OBaHH.llM11, I103BOJIHIOl.UHMH C'IHTaTb, 'ITO a.n:arrrn

UHH- aKTHBHhIH rrpouecc rrp11cnoco6JieHHH CTpyKTYPhl H <l>YHKUHH 

K o6bit:IHbIM H 3KCTpeMaJibHbIM yCJIOBH51M cpe,llbl, HanpaBJieHHbIM 

Ha JIOMep)l(aH11e JJ.HI-IaMwrecKoro panttosec1rn opraHH3Ma B cpe.LJ.e 
0611TaHHH. 

,aJ1H JJ.aJibtteHlllero HJy'lettH51 rrpouecca a.uarrrnu11H 11 pacK

PhIT.HH ee MeXaHHJMa M.C.fp11rop.HH H JI.f.TaTeBOC51H (1972-1992) 

rrponeJIH MHOrDJieTHHe KOMJIJieKCHbie cPH3HOJIOf0-3KOJIOfH'leCKHe 

11ccneJJ.0BaH11H. Ha6JIIOJJ.eHH51 rrpono.u11n11cb B cy6pernottax 6Hoc

cpepb1c .H36bITOl.JHblM co.uep)l(3HHeM MOJIH6.n:etta 11 MC.lJ.H, a TaK)l(e B 

MeCTHOCT51X c 06bil.JHbIM co.u.ep)l(aHHeM B cpe.ue 3THX 3JieMeHTOB. 

Hap.HJJ.Y c 3THM 6bIJIH rrpose.u.eHhI Moµ:eJibHbie orrbITbI Ha na6opa
ToptthlX )l(HBOTHhIX H OBUax. 

<I>aKTH'leCKMH MaTepHaJI, JIOJiyqeHHblH aBTOpaMH, I103BOJIHJI 

cyru:ecrneHHo .u.orroJIHHTb cospeMeHHhie B033peHH51 Ha rrpou,eccb1 

a.u.arrrnu1111, B 'laCTHOCTH, K reoxHMH'leCKHM <f>aKTOpaM cpeJJ,bI, 

Bbl.UBHHYThlM B.B.KonaJibCKHM (1982). 

Ha ocHosamm peJyJihTams HCCJie.u.onaHHH M.C.fp.HropHH .H 

JI.f.TaTeBOCHH (1989, 1991) snepsb1e onpen,eJiettbI paJJIHLfHhie cTe

rreH11 a.n:arrTaumi: )101.BOTHhIX, con,ep)l(am11xc.H B X0351HCTBax MOJIH6-

n;eHOBOH 11 Men,Ho-Mo1n16JJ.eH0Boti Erxn ApMemrn. 

Kp11Tep11eM JJ.JI51 orrpel(eJiemrn cTerreH11 a.uarrrnu1111 cny)l(11JIH 

ITOKaJaTeJI11 <f>YHKUHOHaJlbHOfO COCT051HH51 nerernTHBHOH HepBHOH 
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CHCTeMbl, pe3HCTeHTHOCTH H peaKTHBHOCTl1, aKTHBHOCTH pH.ua 

<f>epMeHTHbIX CHCTeM, o6Metta nemecTB, OCHOBHhlX BereTaTHBHhlX 

<f>YHKU.HH opraHHJMa (CHCTeMa KpOBl1, n11W,eBapeHH5l, netfeHH, no

YeK H JJ.p.). 

no .u.attHblM M.C.fpHrOpHH, 11.Jl.Ban;aJIOBOH 11 11.f.TaTeBO

CHH (1978, 1980) y 6oJibwel1 'laCTH o6cne.uonattHhIX oneu, a.u.anTH

poBaHHhIX B AHKaBaHCKOJ1: MOJIH6neHOBOH .orxn (Mo:C11=5:1), B 

paJJIHl{Hbie ceJOHhI roJJ,a onpeJJ,eJI51erc.H HHJKa.H cTeneHb noKa3aTe-

11eH ecTecrneHHOH pe3HCTeHTHOCTH. TaK, co.uep)l(aHHe JIH30UHMa, 

fJIHKOnpoTeHJJ.OB, uepy11011JiaJM11Ha H o6w,ero 6eJIKa B CblBOPOTKe 

KPOBH BO BCe ceJOHbl fOJJ.hl 3Hal{JiTeJibHO HH)l(e, COOTBeTCTBeHHO 

tta 16,7-33,3, 35-60,6, 20-32,7, 38,5-60,4 11 20,3-30% no cpaBtte

ttmo c TaKOBblMH y oneu 3Ta.JIOHHOH 30HbI, CBH.UeTeJibCTBYlQUl,He 0 

H113KOH pe311CTeHTHOCTH 11 peaKTHBHOCTH )l(HBOTHblX. 3TO, HeCOM

HeHHO, CBHJaHO c H3MeHeHHeM $113HKO-XHMHLfeCKHX CBOHCTB 6e11-

KOB KPOBH, JJ.OCTOBepHbIM CHH)l(emfeM ypOBHH MeTa6oJIHl{eCKHX 

rrpoueccon npH a.n:anrnuHH s 3TOM cy6pern:otte, npo.HBJIHIOIUeeCH 

ocJia611ettweM aKTHBHOCTH meJIOl{HOH cpoccparaJhI, KaTa.JiaJbJ, CYK

u11HaT.uer11.uporettaJbI, COOTBeTCTBeHHO B CeJOHHOH n;11HaMHKC Ha 

23,6-44,3, 6,5-48 H 15,7-22,4%.(M.C.fpwrop.HH H JJ.p., 1996). 

HHJKHH ypoBeHb MeTa60JIH3Ma rrpHBOJJ.HT K CHH)l(CHHIO forn
CH HTeJa 6eJIKa H npo.u.yuwponaHHH 3Hepnrn. Tip11 1136bIT01.{HOM 

110CTYJIJieHHl1 MOJI116.u.etta opraHH3M rrepeXOD,11T Ha 6oJiee 3KOHOM

HblH nyrb :meproJaTpaT 11 noTpe611eHHH KHCJiopo.u.a. 

AuanTl1BHa51 rrepecTpOHKa c M06HJIH3auHeH 3aW,HTHbIX 

CHCTeM HaMl1 YCTaHOBJleHa TaK)l(e B CHCTeMe OKHCJIHTCJibHO

BOCCTaHOBHTeJihHbIX npoueccos - fJIIOTaTHOHa 11 cyJibQ>rHJJ.PHJib

HbIX rpyrrn, renap11tta H meJIO'-IHblX peJepBOB Kp0Bl1 y OBCU MO

Jil16D,eHOBOH rrponHI-IUHl1, KOTOPbie ,ll,OCTOBepHo Bblllle Ha 29,4-

41, 1, 5-37,5, 206-428 H 8-23,8% B pa3Hble Ce30Hhl ro.n:a TIO cpaB

HeJ-nt!O c TaKOBblMH y OBeU, 3TaJIOHHOH 30Hbl. (11.f.TaTeBOCHH, 

1999, 2001). 

npoBC,lJ,eHHbie HCCJieD,OBaHl1H TTOJ<a3aJIH, lfTO 3TOT JIYfb rre

pecTpOHK.H CJIC,lJ,yeT paccMaTp11BaTb KaK B3)1(HblH 3JieMeHT a.n:anTa

UHH B KOHTCKCTe cpepMeHTHbIX ee MeXaHl13MOB. Hallla KOHUeTIUHH 

BI10JIHe JIOD,TBCp)i(,!J,aeTCH H3BeCTHblM B Jil1TepaType IlOJIO)l(eHHeM 

06 '.)H311MOXHMJ1lfeCK.HX MeXaHl13Max peryJI51Ql1H <PYHKUHH opra

H 11JMa, BhIJJ.BHHYTblM X.C.KommHHUeM (1950). 

J!IJyqett11e MOp<f>OJIOfHl{eCKOH KapTHHbl Kp0Bl1 y OBeU B ye-
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JTOBHSIX MOJ1116ii;ettooo-H 11 MeJJ;HO-MOJTH6Jlettosoti EfXTI BhISIBHJIO 

11.0CTOBepHO BbICOKOe coii;ep)f(aHHe 3pHTPOUHTOB np11 HH3KOM KO

JIH':leCTBe B HHX reMOrJI06HHa Ha 3,7-25,5% B pa3Hbie ce30Hbl ro

JJ.a , no cpaottettmo c TaKODbIMH y OBeu 3TaJIOHHOH 30HhL B 3THx 

ycJIOBHSIX 3pHTpOUHT03 HMeeT an,anrn1rnoHHO-KOMnettcaTOpttoe 
3Ha':IeHHe. 

B KpOBH oeeu MOJTH6.LJ.eHosoti EfXTI ycrnttoBJieH yMepett

HhlH JieHKOUHT03 c JIHM(f>OUHT030M. 0.LJ.HaKo B BeceHHe-JieTHee 

BpeMSI, KOr)la B BOJJ.e, paCTHTeJibHOCTH H nO':IBe OTMe'-laeTCSI H36bJ

TOK pacrnopHMbIX <PopM MOJIH6JJ;etta, Bbl3blBalOIUHH y )f(HBOTHbIX 

BOCnaJIHTeJibHble npouecCbl )f(eJTY.11.0':IHO-KHWe':IHOro TpaKTa " ii;p. 

opraHOB, OTMe':IaeTCSI 6oJiee 3Ha':IHTeJibHblH JTeHKOUHT03 c nOBbl

llleHHeM ':IHCJia tteHTPO<l>HJIOB " 6a3o<J>HJIOB. 

AttaJIOrH':IHaSI 3aKOHOMepHOCTb H3MeHeHHH B MOp<J>oJTom

':IeCKOH KapTHHe KpOBH " B 6HOXHMH':IeCKHX nOKa3aTeJISIX noii;T

Bep)l(,llaeTCSI HalllHMH 3KCnepHMeHTaJibHblMJ1 HCCJTeJJ;OBaHIUIMH Ha 

.lKHDOTHLlX, noJiyl.J:aBlllHX pa3JIJ1'1Hble KOJIH'-Jecrna MOJIH6JJ;etta; Ha

PSl.11.Y c 3THM y HHX nooh1wettb1 TaIOKe BH3KOCTh Kpon11 11 reMaTOK

PHTHhIH noKa3aTeJib, CHIDKeHbI OCMOTH':IeCKaSI pe3HCTeHTHOCTb 

3pHTPOUHTOD " opeMSI CBepTbIBaHHSI KpOBH . 

YcTaHOBJietto , ':ITO TOKCH':IecKoe BJIHHHHe MOJTH6ii;etta Ha op

rattM3M HaXO)lHTCSI B npHMOH 3aBHCHMOCTH OT KOJIH':IeCTBa nOCTy

nHBWeH B opramnM Me.LJ.H. y 60JibWeH ':IaCTH oseu MOJIH6J].eHOBOH 

Erxn ypoeetth MOJI116ii;etta o xpos11, no ttaw11M JlaHHhIM, 

nOCTOSIHHO nOBblllJeH B 5-8 pa3, npH4eM B Pa3Hbie BpeMeHa roii;a 

HeOJJ;HHaKOBO, ':ITO BbI3bIDaeT MOJIH6JJ;eHOBYIO HHTOKCHKaumo, TOr

JJ,a KaK ypooettb Meii;H 6JIH30K l-IJIH HH)f(e ypoBHSI ero B KpOBH ooeu 

3TaJIOHHOH 30Hbl. 06 3TOM CBHJJ;eTeJibCTByeT TaK)f(e HH3KaSI aKTHB

HOCTb MeJJ;bCOJJ;ep)f(aiuero uepyJTOnJia3MHHa - 2,0 I - 2,37 Mr%, npH 

KOHTPOJie - 3,85 - 5,25 Mr% " BblCOKaSI aKTHBHOCTb MOJIH6JJ;eH -

COJJ;ep)f(ame-H KCaHTHHOKCHJJ;a3bl - 5-7 MHH, npH KOHTpoJie - 10 -

12,3 MHH (no P11xapTY) B KpOBH oneu 3TaJIOHHOtt 30Hbl. noobJllJe

HHe aKTifBHOCTif J<CaHTHHOKCHJJ;a3bl Be.LJ.eT K YCHJieHHIO CHHTe3a 

MO':IeBOH KHCJIOTbI, K nOBbillleHHlO ero ypoBHSI B KPOBH JJ;O 5,5 -

5,7 Mr%, npOTHB 3 , 3 - 3,5 Mr% (3TaJIOHHaSI 30Ha) c He3HalJHTeJib

HbIM yMeHbllleHHeM ero B MO':Ie, BbI3hIDaSl HapyureHHe nypHHOBOro 

o6MeHa y 30 - 40% )f(J1BOTHbIX, c pa3BHTHeM MOJIH6J].eHOBOro TOK

CHK03a (JI.f.TaTeBOCSIH, 1997; Ta6JI. 11). 
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Ta6.11ut(a I I. 
AKTHBHOCTb KCaHTHHOKCH,lla3bl KpOBH H CO)lep.lf<:aHHe MO'leooA KMCJIOT!>I B 

KpODH H MO'le y oBeu MOJIH6)leHOBOH, MC)lHO-MOJIH6)lCHOBOH H 3TaJlOHHOH 

JOHbt /M±M/ (TaTesocsrtt JI . L) 

llccJie)lyeMhle 
AK'fHBHOCTb Moqenasr KHC- Mo'leBaSI KHC-

KCaHTHHOKCH- JIOTa B Cbil:IOPOT- JIOTa B MO'le 
paHOHbl 

)la3bl /MHH./ Ke Kp01m /Mr% I /Mr%/ 
Montt6)leHoBaR 6110-

5,6±0,8 5,7±0,6 25,0±l,03 
reoXHMW-tecKaR 

P>0,001 P>0,001 P<0,5 
npOBl! HUl1S! 

M e.uHo- MoJJ116nettosaR 
10,8±0,95 4,0±0,5 28,2±1,2 

61toreOJUlMH'leCKUll 
P>0,05 P<0,5 P<0,05 

llpOBHHl\Hll 

3TaJJOHHall JOHa 12,3±1,05 3,3±0,14 26,4±2,2 

Y oseu,, 0611Ta10w:11x B Meii;tto-MOJI116ii;ettoooii EfXTI, ce30H

HaH JJ;HHaMHKa H3y<reHHbIX nOKa3aTeJieH aHaJIOrH':IHa TaKOBbIM y 

ooeu MOJIH6)leHOBOH Erxn, c Toit JIHlllb pa3HHUd1, ':ITO y OBeu, 

Me.LJ.HO-MOJIH6)1.CHOBOH Erxn He tta6JIIOJJ;aeTCSI SIBJieHHH MOJIH6JJ.e

HOBOro TOKCHK03a, OlfeBHJJ;HO BCJieJJ;CTBHe HOpMaJibHOH pa60TbI 

BbtJJ;eJIHTeJibHblX opraHOB, a TalOKe H3BeCTHOro <PH3HOJIOrH4eCKOfO 

attTarOHH3Ma Me)l{)J.y MOJIH6JJ:eHOM " Me)J;blO, T.K. HaJIH':IHe cpaeHH

TeJibHO 60Jihlllero KOJIW.IeCTBa MeJJ;H B opraHH3Me BbITeCHHeT MO

JIH6JJ;eH. flpH 3TOM y a,rr,am11poBaHHbIX oeeu Me)lHO-MOJIH6JJ;eHO

BOH nponHHUHH H3MeHeHHSI B noKa3aTeJISIX nypHHOBOfO, <Poc<J>op

HOro, 6eJIKOBOro, 3HepreTH':IeCKOfO o6Metta Mettee 3Ha':IHTeJibHbl H 

CJJa6ee Bbipa)f(eHbl , 4eM y oseu, MOJIH6JJ;eHOBOH Erxn, 3a HCKJIIO

l(eHHeM 6oJiee HH3KHX noKa3aTeJieti ecTeCTBeHHOH pe3HCTeHTHOCTH 

(nponepJJ:HH 1 :27-30, nponrn 1 :60-90, JIH30UHM 1 :5,4- I : 10, npo

THB 1: 10-20 y OBeu 3TaJIOHHOH 30Hbl). 

B pa3BHTHe HCCJieii;osauHti M .C.fp11ropS1H H JI.f.TaresocSIH no 

BblJICHeHHIO MexaHH3MOB a)lanTaUHH 3Ha'-IHTeJibHOe MeCTO OTBeii;e

BO H3y'leHHIO <PYHKUHOHaJibHOfO COCTOHHHH CHMnaTOa.ll,peHaJIOBOH 

(CAC) H XOJIHHOpeaJ<THilHOH CHCTeMaM (XPC) Ha npHMepe onpe

!leJieHHSI coii;ep.lKaHHSI aii;peHaJIHHa (A), HOpaii;pettaJIHHa (HA), JJ;O

<PaMHHa ()J,A) , auenlJIXOJIHHa (AX), renap11Ha " aKTHBHOCTH xo

JlHH3CTepa3bJ (X3) B KpODH OBeQ. ,llJISI cpaBHHTeJibHOH xapaKTe

PHCTHKH CHMnaTHlieCKOH " ari;pettaJIOBOH 3BettbeB CAC, BhJHCHe

HH>I pa3JIHlJHH B npouecce 6HOCHHTe3a KaTeXOJiaMHHOB H HX MeTa-

60JIHJMa BbllfHCJieHbI K03cpqmuHeHTbl , xapaKTepH3YIOIUHe OTHO

LUe1rne HA:A, HA : )lA.(Jl.f.TaTeBOCSIH H ii;p., 1987, 1999). 

197 



PeJyJJhTaThl 3THX 11ccneJ.J;ooaHHH ITOKaJaJIH, 1.J:TO B KpoB11 30 -
40% OBeu MOJJH6.UeHOBOH ITpOBHHUHH conep)KaHHe a,n;peHaJIH.Ha 

.IlOCTOBepHO HH)Ke Ha 38%, 'leM y ooeu 3TaJIOHHOH 30Hbl, a co.uep

)KaHHe Hopa,upeHa.JIH.Ha 11 .IlO$aMl1Ha )lOCTOBepHO Bblllle KOHUeHT

paUH.11 3THX aMMHOB coamercrneHHo Ha 133,3 11 231,2% (Ta6JI. 12). 

Ta6!luu,a 12. 
Co.nepxam1e KaTexoJiaMHHOB B KpoBH oBeu, /M±M/ 

(TaTeBOC.IIH Jl.f.) 

CT OJ<a3aTeJIH 
PattOHbJHccnenoBattHH 

KpOBH M o;nr6,neHOBaH Me.rrHo-Montt6- 3TaJTOHHaSI 30Ha orxn .nettoBa.11 orxn 
Hopa.npeHMHH, 18,8±1, 72 23,0±3,0 

14, 1±0,ll 
HMOJlb/ll P<0,05 P<0,05 

A,upettamrn, 0,54±0,05 0,87±0,05 
0,87±0,1 

HMOJ[b/JI P<0,05 P0,05 

0THOWeHHe 
34,8 26,4 16,2 

HA:A 

,lJ,o$aMHH, 138,1±6,51 159,2±8,44 
59,8±2,72 

HMOJ[b/JI P<0,001 P<0,001 

Ornornettwe 
0,136 0,144 0,235 

HA:)J.A 

Ha OCHOBaHH.H ITOJiytteHHblX .n.aHHbIX MO)l(HO TaIOKe OTMe

THTb, 'ITO H113KHlf ypoBeHb a.D;peHaJIHHa B KpOBH OBeU MOJIH.6,IleHO

BOH 6Xff1 ClH1.IleTeJibCTByer 06 yrtteTeHl111 JalUHTHblX CBOHCTB op

raHH.3Ma. 

no COOTHOWeHHIO HA:A, HA:,ll:A BHllHO, 'ITO np11 1136bITO'l

HOM ITOCTYITJiemrn B opraHH3M MOJIH6J.J;eHa Ha6JIIOllaeTCH yrneTe

HH.e CAC H. aKTHHaUH.51 ero Ci1MITaTHttecKoro 3BeHa, ttTO ca11.n.e

TeJibCTByeT 06 ananTHBHOM ITepecrpoii:Ke '.HOH Ba)l(HOH pery11wpy10-

w,eti CHCTeMbI. Mccne.uoBaHHH JI .r.TaTeBOCHH, npoBe.IlCHHbie ITO 

H3ylJ:eHJUO XOJil1HpeaKTHBHbIX CHCTeM (AX-X3, reITapHH) noKaJa

JIH, ttTo y 35-45% ooeu MOJIH6.Ilettonoti 6fXIT oo Bee ceJoHbI ro.n.a 

CO.Ilep)KaHJte aueTHJIXOJIHHa .IlOCTOBepHO ITOBbIWeHO B ITpe.IleJiax 

27-80% ITPlf HH3KOH aKTHBHOCTH XOJIHH3CTepa3bl Ha 27-35%, ITO 

cpaatteHHIO c TaKOBhIMH y oaeu :::>TaJIOHHOH JOHbl. CttmKeHHe aK

THBHOCTH X3 CBHJJ;eTeJibCTByeT 06 MHrH6H.py10meM BJIHHHH11 MO

Jil16)leHa Ha 3TOT Q:>epMeHT, ITpHBO.IlHW,ee K yaeJIH'lemt.IO B KPOBH 
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oBeu auenrnxoJIHHa, cJie.UCTBHeM ttero HrurneTcH ITOBbillleHHe TO

Hyca ITapaCHMITaTH'IeCKOro OT,IleJia BerernTHBHOH HepBHOH CHCTe-

Mbl (Pttc. 55, 56) . 
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PHc.55 Co.nep:>KaHHe KaTexoJiaMHHOB B KpoBH oaeu o pa3JH1'lHblX ycno 
BH.IIX o6HT3HH.II (TaTeBOCRH Jl.f.) 

3TaJIOHH8il 30Ha 

fenapHH 5 c. 
y mo % 06-
cne.uo BaHHbl'\ 

ueeu 

Momt6,D.eHOBart fi'Xl1 Me.uHO-MOJ11t6,neHoaaR ErXll 

PHc.56 Co.nep)t<am1e renapHHa B KPOBH oBeu, B pa3J1HlfHblX 
ycnoamrx o6HTaHHR. 

no .IlaHHblM M.C.fpHropHH, H.B.MapKap.S!.H (1986), n.r.Ta

TeHOCHH (1986, 1994), 3Ha'IHTeJibHO JlOBbillleHO H CO}lep)!(attlfe re

nap1rna B KpOBl1 OBeu MOJIH6.IleHOBOH ITPOBHHU11H. 3TO Mbl ofrhHC

HHeM KOMITeHcaTopttoH: Mo611JittJauweH rrp11cnocofoue11hHblX 

CBOHCTB opraHM3Ma, 'ITO cornacyeTCH c KOHu;em.1,11eii 6.IT.JlyKaum-
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Ha ( 1982) o TOM, 'ITO renap1rn B 3KCTpeMaJibHbIX ycnomrnx o6pa-

3yeT KOMnJieKC renapHH-a,upeHaJIHH, Be)l.yIUHH K CHH)l(eHHIO <f>YHK

UHOHaJibHOH aKTHBHOCTH ropMOHaJlbHOro H Me)l.HaTOpHoro 

3BeHheB CAC. 

¥13 npHBe)l.eHHOro CJle)l.yeT, 'ITO y 'laCTH OBeU MOJIH6)1.eHOBOH 

npomiHu;mi: ycrnHaBJnrnaeTCSI HOBbIH ypoBeHb peryJISITOpHblX Me

xaHH3MOB. A.n;anTal(HOHHaS1 nepecTpOHKa <f>yHKUHH c HanpsDKe

HHeM 0)1.HHX CHCTeM H yrneTeHHeM .!I.PYrHX HanpaaJieHa Ha <f>opMH

poBaHHe B opraHH3Me HOBblX COOTHOUieHHH Mera6oJTHTOD, 'ITO 

CJie)l.yeT oueHHBaTb KaK He06XO,U.HMOe ycJIOBHe cyruecTBOBaHHSI 

npH ,UJTHTeJlbHOM nocTyrrneHHH B opraHH3M Ji36bITO'IHbIX KOJIH

'leCTB MOJJH6)1.eHa . KaK noKa3aJIH MHoroneTHHe 11ccJie)l.0BaHHS1 

M .C.fpHropsi:H H Jl.f.TaTeaocsi:tt , y a.nanrnpoBaHHbIX B MOJIH6)1.e

HOBOH Erxn )l(HBorHb1x cf>opMHpyt0TcS1 ttoBbte, 3KoJiornqecKH 

o6ycJIOBJieHHbie napaMeTpbl )i(Ji3He)l.eSffeJibHOCTH, OTJIH'la!OlUHecsi: 

OT TaKOBhlX y )IG{DOTHbIX 3TaJIOHHOH 30Hbl. 

AaTopaM npe)l.cTarurneTcsi:, •uo B nycKoBOM MexaHH3Me a.uan

TaUHH qacrn: )l(HBOTHbIX (40-45%) B MOJIH6neHOBOH EfXTI, 3Ha'-lH

TeJibHYHJ pOJib HrpaeT aKTHBaUHSI napac11M1rnn1'-leCKOro OTL(eJia Be

reTaTMBHOH HepBHOH cHcTeMbI H cHMnaTw.iecKoro 3BeHa CAC c 

yrtteTeHHeM ero a.upeHaJIOBoro 3BeHa, a raK)l(e ycrnHoBJTeHHble tta

M.H cpepMeHTHbie MeXaHH3MbI a.uanrauHH. y .npyroi:i 'laCTH )l(HBOT

HblX (15-35%) a.uanrnu1rn He onpe)l.emreTcSI HJTH HOCHr cna6o BbI

pa)l(eHHhIH xapaKTep, '-!TO npHBO,llHT K xpoHH'leCKOMy MOJIM6,lleHo

BOMY TOKC.HK03y, c xapaKrepHhIMH KJIMHH'-lecKHMH nposrnneHHSIMH 

3HL(eMH'-leCKOH 6one3HH H cneuHcpH'-leCKHMH H3MeHeHHSIMH 6110-

CHHTeTH'leCKHX npoueccoB, pe3KHM CHH)l(eHHeM npO.!I.YKTHBHOCTH 

H ,llp. 

B Me.n;Ho-Mon116nett0Boi1 Brxn, c npeo6na.uatt.HeM B cpe.!I.e 

06HTaHHSI Me.UH Ha)], MOJIH6.neHOM (Mo:C11=1:2,5), y 60JibllleH 

'lacTH (npHMepHo y 65-75%) o6cnenoaaHHbIX oBeu, ypoaeHb a,upe

HaJTHHa B KpOBH no naHHbIM Jl.f.TareBOCSIH (1991) COOTBeTcTByeT 

ero conep)l(aHHto B KpOBH oBeu 3TaJTOHHoii 30HbI (ra6n. 11) . IlpH 

3TOM ypoBeHb Hopa.upeHaJIHHa y HHX Ha 63%, a .nocpaMHHa Ha 

166,2% Bblllle, 'leM y oeeu 3TaJIOHHOH 30Hbl. 3nr .naHHbie CBHL(e

TeJlbCTBYIOT 0 TOM, '-!TO B CJlyYae H36h!TO'-IHOro nocryrrneHHSI B op

raHH3M MOJIH6.ueHa H Me.UH BbI6poc KaTexonaMHHOB ITOBbllllaeTCSI, 

a 3TO cnoco6crnyeT aKTHBal(HH 6HOCHHTeTH'-leCKHX npoueccoB, c 

nepexo.uoM Ha HOBbIH ypoBeHb cpyHKUHOHHpoBaHHSI. B 3THX ycno-
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mrnx )l(HBOTHbie aL(anT11py10rcsi YLlOBJ1eTBop11reJibHO , roMeocTa3 He 

HapyUiaeTCJI, npO.!I.YKTHBHOCTb HX He CHH)l(aercsi:. 06 YLlOBJleTBOPH

TeJlbHOH a.uanrau;.HH oaeu Me.nHo-Mon116.n;eHoooH. EfXTI ca11L(e

reJibCTBy10T H JlOJiyYCHHhie .naHHbie Jl.f.TaTeBOCSIH no CHCTeMe 

aueTHJIXOJIHH-XOJIHH3crepa3a .H renapHHa. TaK, aKTHBHOCTb xonH

H3CTepa3bI KOJie6JieTCSI B npe.n:enax HH3KHX rpaHHU HOpMbl, a co

L(ep)l(aHHe aueTHJTXOJIMHa H renapHHa - B npeL(enax <f>H3HOJTOrH'-lec

KHX rpaHHLI;. 
06o6maSI pe3yJJbTaTbl HCCJle)lOBaHHH no H3y'-leHHIO MexaHH3-

MOD a)l.anTaUHH a pa3JIH'-IHblX 3KOJIOrH'leCKHx ycnoBHSIX ApMeHHH, 

B perHOHaX c HOpMaJJbHbIM 11 H36bITO'IHbIM co.nep)l(aHHeM B cpe.ne 

ofouamu1 MOJIH6JleHa 11 MeAH, anrophI C'IHratoT ycTaHoBJleHHhIM, 

~1ro YJlOBJieTBOpHrenbHasi: a.uanrau;11si: )l(HBOTHbIX npoHCXOAHT 

BCJie,llCTBHe Jl03TanHoro BKJTto'leHHSI HeiiporyMOpaJTbHblX 3DeHbeB 

BereTaTHBHOH HepBHOH CHCTeMbl, o6ecne'-IHBalOIUHe COCTOSIHHe 

L(HHaMH'-leCKOrO paBHOBeCHSI. 
Ha ocHoBaH.HH nony'leHHbIX )laHHbIX M .C.fpHropSIH 11 

Jl.f.TaTeeocsi:H enepBbie onpe.ueneHbI 4 creneHH a.uanraU.HH .H 

cocTaBJieHa cxeMa a.uanrHBHOH peaKUHH )l(HBOTHblX Ha l136bITO'-l

HOe nocTynJieHHe B opraHH3M MOJIH6netta 11 Me)lH (CxeMa 1). 
y )l(HBOTHblX MOJIH6.neHODOH Erxn onpe)leJleHbl I, n, III, 

IV creneHH a.uanraUHH, a y )l(HDOTHbIX MeJJ,HO-MOJTH6.neHoBoH: 

ErXn - I, JI H III creneHH a.uanrauH11. 

I creneHh - ynoanernopHrenb1rnsi: a.nanrauHsi:, Korl(a ace H.3y

'ICHHbie cpH3HOJIOro-6HOXHMHY:eCKHe napaMeTpbl KOJIC6JIIOTCSI B 

npe.nenax <f>11311011ornY:eCKOH ttopMbI, coxpaHSiercsi: cpH3HOJIOrH'lec

KHH roMeocra3. 
II creneHh - HanpSI)l(eH11e HeKOTOpbIX noKaJareneli MexaHH3-

iv.on a.nanTaUM.H , a pe3y11bTare '-lero coxpaHSiercsi: r0Meocra3 H )1(11-

BOTHbie YllOBJiereop11re11hHO ananrHpyt0rcsi:. 

III cTeneHb - HeyJJ,oBJieTBop11reJibHaS1 aaanrau11si: c nepexo

JlOM Ha HOBblH ypoBeHb cpyHKUHOHHpOBaHHSI, KOf)la HapyUialOTCSI 

HeKOTOpbie napaMerpbl roMeOCTa3a, npH 3TOM OJJ,Ha '-laCTb )l(HBOT

HhlX - Hl13KOpe3HCTeHTHbie - ITJIOXO a.uanTHpylOTCSI H 6011e10T ("6o

Jie3Hb a)lanrau1-rn"), a .npynH1 Y:aCTb - HOpMope3HCTeHTHbie - a.nan

rnpytorcsi YLlOBJieTBOpHTeJibHO. 

IV cTeneHb - cpbIB a.nanraUHH , npHBOJJ.SIW,as:I K 3a6oneaa

HHHM H HepeL(KO K rn6eJIH )l(HBOTHblX. 
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CXEMA l.A,l{AflTHBHNI PEAKU,11.SI OBELI, HA CO.llEP)l(AHl1E 
B CPE)lE MOJlHE.llEHA 11 ME.llH . 

HopML/lbKoe co.11epJ1U1-
11He Mlll<pooJTeMeHTOB 

Mo:CP0,1: I (AOOllUIH) 

HopMUhHoe <l>YNKllJIO
HHpoUHlle 0 praHHlMa c 

ofiw.ot11M ypo&HCM Mc

ra60J1HJ.,a n ecTeC1>e11-
11oii pelllCTeHTHOCU.IO 

3Jt,lleMK'feCJClle HlMeHe
KKll Mtm11iOJ11D ... , Al<

THll&llJIJI ll}')lHHKllDfO 

o6Neaa, ct>epMe>rreMe 
a.iuinraQHK. Hey.110BJJer
BOpBTui.11aA 3.llanTlllJIA 
c nepexo,110M WI •011wi 
ypo11e8" ljJ~1111.HoH11po-
118.HHA H llj)Olll"1eHHel\4 

aiQeMl!'feCKOfO M0.1MO-

JleH033 y 15-30% 
(fll cnneH1o) 

HJ6i.rrO'llloe co11ep:.a
HHe Mllllp03MMCHTOB 

Mo:C.o-S:I (Altxau.11) 

Ailarrral.\ll11 y 40-45% 
(I creneab) 

Hanp•ll<eHHe 
114CXllHHJ1140B 3,ll80Tat(l0f y 

25-30% (If CTeheHb) 

CpWll •.ll~llT31.Cf(11 y 
5-10% (HI CTl!neru.) 

HJ6bJT<l'IKoe coi.epu-HHe 
MHKp0MeMeJm>9 

Mo:CH-1:2,5 (Ka.lllKapa11) 

A.ilamaiuia y 55-65% 
(I CTeHeKb) 

Hanpu•ewre 
Me~aHH3M08 8,!13DTa!IKH y 

25-30% (JI CTellCHL) 

311J1eM11'lecKHe H'.lll4e11e
KHJ1 Men60J1HJ111a c ue
JHl'<HTeJD.HbIM KJ ... lle• 

111reM 3KTHBHOCT11 ljJep

MeKT011 11 nepexo;i Ha 
11o&Llii )poae"" 4>>11K-

IUIOHHJIO&aHHR y 
15-30% (llI crenem.) 

Cornactto Kottuenu11H <1>.3.Meepcotta (1981) B ornwrne OT 

CpO'-IHhIX a..u.anTall,WOHHhlX peaKUHH, ,.1J,JIH ocyiuecTBJleHHH KOTOpbIX 

n opraHH3Me HMeJOTCH YCTaHOBHBUlHeCH MexattHJMbI, B CJiy'-lae 

peaJIH3aum1 )J.OJirospeMeHttoro rrpouecca a.narrrnu.1.rn BOJMO)KHO 

:y'-lacT11e retteTH'-leCKHX KOMrrotteHTOB. HaJIH'-IHe TaKHX Mexatt113MOB 

- oco6eHHO Ba)l(HaH CTOpoHa MeXaHHJMOB o6mei1 a.D,aITTall,HW. 

.LJ:aHHble co6crneHHbIX MHoroJieTHHX HCCJie,UoBaHHH no3BO

JIHJOT HaM c¢opMyJI11poBaTb CJie)J,yJOll.(yJO KOHU.enuHJO: D MeXaHH3-

Max .LlOJiroBpeMeHHOM a.D,arrrnu1rn )f(HBOTHblX, o6HTaJOll.(HX B Te'-le-
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HHe pH,11,a flOKOJieHHtf B yCJIOBHHX nOBbIUleHHoro nocry1rnemrn B 

opraHH3M MOJIH6.uetta, HrpaJOT pOJib He TOJlbKO Mop¢oq>113HOJIOrH-

4eCKHe H 6HOXHMH4eCKHe a.D,anTaU.HH, HO H reHenf4eCKHe, rrpmrn

JIHJOIUHeCH HaCJie.UCTBeHHbIMH H3MeHeHIHIMH xapaKTepHblX BH.UO

BbIX oco6eHHOCTeii, flYTeM rrpHo6peTeHHH 3THMH )l(HBOTHblMH HO

BOro 3KOJIOfH4eCKH o6ycJioBJieHHOro ypoBHH )l(H3He,.1J,eHTeJibHOCTII. 

CXEMA 2. MEXAHl13M OBIUEfl A,llACTTAU1111. 

l!CH11'3JlbllaR HepBHllll CllCTCMa t------. 
..--------t '!)HJIOKpHllH:l.ff CltCTe..:I 

Cneu1.,jJ114ecKHe 
roMCOCTKl'Klfe(.•KJte 

peaKl.l,llM 

Mo611J1Hl311H• 
3HCpre111'1eCICHX 

pecypcoe opra1111JMa H 
31tt'prerH'leci<oe 

06ec11eqelll(l' <j>yt1XW<ii 

Ofiecne'feHHe c!JyHKJlMii nll'leK, 
ncqt'HH 11 AP· 

Mo611n11JaUKA 
DJ1aC111~ecKoro pe1e1111a 

opra1111.1111a H C11HTe.1 
C11J~'T)Jltu.IX lle.nlWll. 

AJlall11fllH3A TICpeCT· 

poii"8 4'epMeKTllWX " 
fleHPO/lle.rucaTOpllWX 

CNCTfM 

O!iecne<1c1D1e pa60TL1 noHHz.rx BO:IMOJKllOCTI> nepeXO)l;l • <jluy 

MofillJ1MJa1111• 
l3fllH'IHbl " <!>)'HIUlllii 

opr11111BM3 

H~COCOB II <l>YHKllllli KJleTD'IHLI~ ~-~ 
r . 

Aonroape.tt'IDtoii aJ11111n1m11 (Ilo JI.f. TaTeBOCllH) 

TaKHM o6pa30M, HTOrH KOMnJieKCHbIX HCCJie,UOBaHHH no3BO

JHllOT pacKpbITb 3KOJIOro-cflH3HOJIOrH'-leCKHe H 3H3HMO-XHMH'-lec

K11e Mexa1rn3MbI a..u.arrTaUHH )f(HBOTHblX, pa3BO.UHMblX B npe.urop

HOH H ropHOH 30Hax ApMettHH: H cy6pernoHax 6Hoccpepbl c m6br

TO'-IHbIM co.u.ep)l(attHeM B cpe.ne 0611TaHHH MOJIH6.ne1-rn H Me.UH. 3TH 
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MeXaHH3Mbl HBJ15IIOTCH 11acTHbJMH MexaHl13MaMH o6mei1 Teopl1H 
a,uanTaUH11 11 B H3BeCTHOH Mepe o6oraw,aIOT HOBbJMH .uaHHbIMl1 
yqett11e 06 a,uarrrnu1111 (CxeMa 2). 

Ha ocHOBaHHl1 noJiyqeHHhIX .n;aHHhIX ttaM11 cocTaBJietta 06-
111,aH cxeMa MexaH11JMOB a.rr,arrrnu1111, rrpellJIO)Ketto orrpe.ueJieHHe H 
nporH03HPOBaHHe CTeJieH11 a.uarrTaUHl1 H ecTeCTBeHHOH pe-
3HCTeHTHOCTH y )KHBOTHblX B pa3JIH'lHblX 3KOJIOfl1'lCCKl1X yCJIOBHSIX 
o6HTaHHSI, a TaKJKe pa3pa60TaHbl 11 HJ,lJ,aHbl MCTO.LI:H'ICCKHe peKO
MeH.aaum1 "Onpe.n;eJiett11e crenett11 a.rr,arrrnu1111 oBeu B paJJIH'IHhIX 
3KOJIOT'H'leCKHX 30Hax" (1989). 

JIEqEEHhlE IIPETIAPAThl, CO,IJ,EPJKAlllHE 
MHKP03JIEMEHT MOJIHli,Il,EH 

B .uocryrrttoii HaM JIHTepaiype ynanocb ttaHTH JIHWb HeJtta-
1111reJibHOe 'IHCJIO rrpenapaTOB, co11,ep)Kalll,11X paJJIH'IHbJC COJil1 M0-
1rn6.n:etta. 

1. Ilperrapar "Neobon" co11,ep)l(HT 6oJibWOH cneKTp BHTaMHHOB 
(A, B, C, D, E), ropMOHOB H MHKp03JieMeHTOB, B TOM q11cJie 
MOJIH6.UCH (tta-rp11H MOJI116.ueHaTa) B KOJIH'ICCTBe 0,066 Mr. 
DperrapaT HaJHa'!aercSI JIO)f(HJibIM JIIO.UHM np11 aJIHMettrnp
HOH H )l(CJieJO.Ue<t>11uHTHOH aHeMHH, np11 BHTaMl1HHOH 11 Ml1-
HepaJibHOM HC.LI:OCTaTO'lHOCTl1, a raJOKe L(JIH ycIDieHl1H o6pa
JOBaHH.!l rroJIOBblX ropMOHOB. BbmycKaeTcst B KarrcyJiax <t>11p
MOH "TI<t>11Jep" (HblO-HopK). 

2. KoMJIJieKCHhIH rrpenapaT "Vitaral'' co.uep)KHT see BHTaMl1HbI, 
MHKpo3JieMeHTbI, B TOM '!HCJie aMMOHHH MOJIH6.uettaTa B KO
JI1111ecTBe 0,005 Mr. BbmycKaeTCSI B .n:pa)Ke <t>apMauesTwtec
KOH <t>a6p11Koi1 "floJibcPa" (CTonbwa). 

3. CTperrapaT, co11,ep)Kam11i1 MHKpo3JieMeHThI-)KeJieJo, aJIIOMH
HHSI cyJib<l>aT (l ,05%) H aMMOHl1H MOJI116.uaT (0,28%) - 113f0-
TOBJICH B Jia6oparnp1111 T.E. PHOM (<J>pattu11si). Dp11Me
HHCTCH rrp11 atteMl1HX, OKa3bIBaeT reMOJI03TwtecKoe .ueiiCTBHe. 

4. DpenapaTbI, co.uep:>t<.am11e MOJI116,a:eH c 611oaKTl1BHblMl1 se
mecrnaMH Mo-5 (aMnyJibI) 11 Moct>11r (ra6JierK11), 11cnoJih
JY10TCS1 MSI CT11MYJIHUHH reMOJI033a, KaK aHTHaHCMJ1lfeCKOe 
cpe,UCTBO. 
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5. CTperrapaT "Kamrn: 5epewa nmoc" conep)!Off B csoeM cJIO)K
HOM COCTaBe TaJOKe MOJm6.ueH. l13rororurneTC51 JKH.UKOCTb B 

Bettrp1111. 
6. 0JIHroBl1T ( Oligovit) - .upaxe, KOMrrJieKCHhIH rroJI11Bl.fTaM11H

HO-MMHepaJibHhIH rrperrapaT, co.uep)KJ.ff TaJOKe MOJrn6.uett 
0,0001 r. CTp11Mettstercst rrpH rnnoB11TaMl.fHOJax, attopeKCHM, 
Jl}IH JIOBblllleHl1Sl TOJiepaHTHOCTJ.1 K <t>11JJ1lieCKl.fM H YMCTBeH
HbIM HarpyJKaM, Ha3Ha'lalOT TalOKe peKOBaJiecueHTaM H .up. 

7. 3y6ttaSI nacrn Dentifrice "Albion" co.uep)Klff PHll MMKp03Jie
MeHTOB, B TOM 'll1CJie 11 MOJm6.uaT MarHe311Sl (Molybdate de 
magnesium) - 0,003 r. 11JroToBJietto Jia6opaTOp11e:H reparres
Tl1'leCKoi1 611onor1111 LTB. - Hazerbrouck. 

8. Harr11roK BhICOKOKaJiop11HHhIH - TwoCal®HN. High Nitrogen 
Liquid Nutrition is a nutritionally complete, high-colrie liquid 
food. ConepJKHT KOMIIJieKc 6eJIKOB, yrneso.uos, Bl1TaMl1HOB, 
aMl1HOKl1CJIOT H MHKp03JieMeHTOD, B TOM '-lHCJie MOJIJ.1611,eH -
38 MKf. 11JroToBJietto ABBOTT Laboratries, USA. IlpMMe
HHerc.H L(JIH JIOJI,l1ep)KaHl151 3au..r;11THblX <t>YHKUHH opraHMJMa. 
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3AK.JIIOqEHHE 

ABTOpbl He rrpeTeH.lIYlOT Ha TO, YTO B MOHOrpaqnrn: rrp1rno
Jl.HTCH HC1Iepnbma10uute CBen:emrn 0 6HOJIOrH'leCKOH pOJIH MOJlH6-
)leHa. 

B pa6oTe rroKaJaHo 6narornopHoe 11e:HcTBHe 6110Tw-1ecK11x 
KOJIWieCTB MOJUf6)leHa Ha murne:H.nrne ¢lyHKU,H11 )K11BOro opraHH3-
Ma, a TaK)Ke rraToreHHOe )leHCTB11e ero 60JJblll11X KOJIWJeCTB. ABTO
pbl C'IHTalOT' 'ITO HaCTOHll{aH pa6oTa naeT OCHOBaHHe 11,JUI 11,aJlb
HdlWHX HCCJie.lIOBaHHH 61-IOJIOrHlJeCKOH pOJJH MOm16n.etta H, B oco-
6eHHOCTH, B Hanpaanemrn ero B3aHMO.liet1cTBH.H c )lpyn1MH MIDCpo3Jle
MeHTIIMH - Me.IU>JO, cepo:H, UHHKOM, )KeJie30M, K06aJibTOM 11 JJ.p. 

lfanecTHO, 'ITO ApMeH11.H HBJrneTC.H CTPaHo:H c rrecTPhIM 
oporpa¢lHYeCKHM 06JI11KOM, o6na;i,atomei1 60JJbWHM pa3H006pa-
311eM MHKp03JieMeHTOB B cpene. 0,UHaKO 6HOJJOrH'leCKaH POJJb 
MHOfHX 113 H11X cna6o HJJH BOBCe He i.nyqeHa. 

lfayqeH11e BOITPOCOB reOXHMH'leCKOH 3KOJJOfHH HBJIHeTC.H 
Ba)KHOH OCHOBOH )].JUI 03lIOPOBJiemH1 3KOJIOrHYeCKOH CHTYaU,HH B 
pernoHax, rrpoqn,rnaKTHKH 3H}J.eMHYeCKHX 3a6oneBaHHH 11 MH. JJ.p. 

MbI Ha,11,eeMCH, YTO HaCTOHll{HH TPYlI B)lOXHOBHT COOTBeTCT
BYfOLUHX cneu,Harr11cToB JaHHTbCH 113yqeH11eM 6110Jior11qecK11x 
csoikrn 11 POJIH MHKp03JJeMeHTOB " He COMHeBaeMCH, 'ITO pe3yJih
TaTbI 3THX HCCJie)lOBaHHH 6y)lyT rrpe)lCTaBJHITb He TOJJbKO 6e3yC
JIOBHblH HaylJHO-TeopernYecKHH HHTepec, HO H HMeTb 60JiblllOe 
rrpHKJiarI,HOe 3HalJeHHe B Hap011,HOM X03.RHCTBe. 

HeT Heo6xo)lHMOCTH noKa3bIBaTb, 'ITO wcnonb3oBaHHe MHK
po3JieMeHTOB B Me)l11U,HHe, ¢apMau1111, CCJJbCKOM X03.HHCTBe (Harr
p11Mep, B Ka'Iecrne no6aBKH K pau110Hy )f(HBOTHblX) .LJ:OJDKHbI 6hITb 
Ha}"IHO o6ocHOBaHHblMH. 
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