| x
% , Sy 0 4 .p“\ﬁ{;k?-‘?;;
Sy 2 bl
%%3 % ) ".“_ iq.? |'¥3§- ﬁ?ﬁ:—“}

=iy

y . = .?. y ¥
il ; bl
B A T ] T
/ ¢ ‘f":lkg%"~y'd .'. : ‘ ‘Cﬁ"x
T e
M ATt r
' 8
g %
et )

S ;'-".‘5?} 7
9«. ...:'F 53?
: WHALE x

AT

et Y.

i N
P ARTEA Y
‘%‘é{’?[ inls&

T
qf
£y :"“1
£ g

"
Vel g b b
.d.'.i_?&.j' .r—'-{':ﬂ




AKAZIEMMA ~ HAYK CCCP'-YPAﬂbC!{HH HAYYHbIA  LIEHTP

BbIM. 89. TPYAbl MHCTUTYTA 3KONOrMKU
" PACTEHMA M MUBOTHBIX

METABOJTN3M
PAOMOUN3OTOMNOB
B XXMBOTHOM
OPIrAHU3ME

CBEPANOBCK, 1974

P A Lkt S
|/‘t" .':3'\‘\\
¢ AMITOMRANA )
\‘ R TTLRTELRILL T




| ':‘FC:: \?_D}S} P

© yHU AH ccce, 1974

T
+ '

YAK 612.0153:621.85:591.471.3

MeraBonuam pagHoOM3IOTONOB B MNBOTHOM Opranname. C6. crarei.
Coepanoscx, 1974 (YHL, AH CCCP).

B crateax cGopuuia npefpcrasneHsl OPHIHHANLHbIE CBEAGHHA o
ACNOHHPOBAHMH paano'aummul METANnNOn b OPraHaX, THAHAX M
THAHOBMIX KOMNOWEHTAX, NONYYEHHLIO KAK B ONLITAX HA MHBOTHLIX,
TAK W Ha nepemunalowWx oprawax. Paccmotpens! ocoBennocTH
o6MEHA CTPOHLIMA, KANbLMA W APYTHX METaNNOD B CHENeTe KpeIc;
26CyMAA0TCA BOIMOIKHOE HIHKD-XHMHYECKOS COCTOAHWE pa-
AHOAKTHDHLIX HIOTONCSB B ChiBOPOTHO HpPOBH H MQ‘!O WHBOTHAIX,
Paccmarpusaercs snMmHMe A03 KOMMNEKCOHA M DPEMEHH BBe=
ACHHA Ha €ro 3HPeKTHBHOCTE, METOAAMH MATEeMATHHOCHOrO. MO=
AENHPOBAHHA NPOBEACHA OUEHKA MBKCHMANLHOA IPPEKTHBHOCTH.
npHmeHaeMmsix . xenatos, OBGCYMABETCA TAKIKE DOIMOMHOE BNWA-
HHE Ha CHOPOCTh BhiBEACHHA KOMNNEKCOHOB MOHOB XMenela, UHH=
Ka W Mmapranua,

Heckonsko paboT nocsauieHO BONPOCAM NPHMEHOHWA MOTOROB.
ﬂOHODGPBIDIBHHH K HIYYeHMIO qJH!“KD-lHMHHBBKDI’D COCTORHHA!
METANNOR B MHAKHX CPOAAX OPraHMiIMa, ONPEeAEneHHA yHK=
UHOHANBHOIro COCTORAHMA I‘IUPBMHSGDOHMH-I NOUCHH, I'IPHMGHBHHII

, Meortopon CHYHHEHUI‘D noKcKa ANA ONPOAGNEHHMA NAPAMETPOR Ma-

TematMueckoid mogenn merabonuama paguouaoronos,
CGophuk paccunral Wa Guoxummnos, papwoGuonoros, GHodman—
KOB, TOKCHKONOron, hapmanonoros, gMaHonoros,

Orsercreennsie pogakrops M, @, Conpgarennos, B, C. Bozens.
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AKAJTEMIA HAYK CCCP VPAJIBCRHIIV HAYYHEIN LEHTP
METABOJIH3M PAJ{HOI30TOINOB B H{HBOTHOM OPFAHH3ME

1874

H. M. JIOBAIIEBCKMA, I'. A, MEHBUIMKOBA, B. @, YTKHHA

| COOTHOLUEHHE COCTABHbIX YACTEA CKENETA KPbIC
W PACMPEAENEHME B HUX CTPOHLMA-85 U UTTPHA-91

Mayuenne pacnpeaeaenusi naayuarencft/n xocthoil TKanu 1eo6X0ANMO AAst

paspaGoTKH METOAOB SAULHTH OT PAAHOAKTHBHLIX OCKOJKOB JeJeHHf I Dbl
BeACHIA X N3 OpPramuaMa, NMpaxTiuecKoro onpeaencuust Gananca paano-
H30TONOB B SKCNEpHUMenTe, OUeHKH (JYHKUHOHAALHOrO COCTOfHUA CKeaeTa
B xaumnyeckoft npaktuxe. Mmelotes autepatypuule Aanusie o JAuna-
MuKe peca Kocrefl cKeaera i yAeJAblOM BKJAage HX b copGunio OTAEALHLIX
aanonykauaos [1—3], o KoauuecTse KOCTHOTO MO3ra y pa3ubiX MHBOTHLIX
f‘l]. B oraeaunux paGorax [6—9] oGpaumaerca suumaniie Ha KOHUENTpa-.
o naayuatesefl B KocTH, B KOCTHOM Moare i xpsaute. Omnako cpenenuil
0. pacnpeieseHiil OCTCOTPONHLIX paanonsayuarenefl b HasBaHubLIX TKANX
CKEJeTa MUBOTHBIX Il uesopeka HeT. B cosan ¢ sTHM Gl nocrasienul cae-
Ayloune aanavn: ;
|, OnpenennTh BECOBLIC COOTHOWEHNUA KocTell i ckejaeTnux TKaneil (Ko
CTHOIl, XpAulenofl 1 KocTHO-MO3ropoil). :
2, Mayunth Komuuectnennoe pacnpenedienue  crpouuns-85, nrrpus-91
B KOCTAIX Il TKANSIX CKeJeTa Il CPABHUTL €ro ¢ pacnpenenciiteM xaabuusn-45,
frTpus-91 B npucyTCTBHN H3OTONHOTO HocnTeas, ueausi-137 u docdopa-32.

i

2 4 Marepuan M MeToaMNa

OnuTel NPOBOAWNCH HA KPLICAX-CAMIUAX UETLIPEXMECHYNOro no3pacra
Jmmn «Bucrap» cramioro passeicHius co cpenny pecom 2547 2. Buia
npuHATA cacaylouan cxema onpta, Buiaeasan cxener, oMHULAMH €rO OT MsIr-
KHX TKanefl 1 onpeaeasin pec pasaniHLX Koctedl, KoanuecTso KocTnoil Tka-
i, KOCTHOTO MO3ra B cKejete I Xpsitilenofl TKauiu, a TakKiKke pacnpeacaenne
PAAHOAKTHBHLIX SCMEHTOD B KOCTAX H TKAIBIX CKeJeTa.

Oumuann ckeder mexaunuecky. TYWKH Kpuic anTokaasuponan, uToGul
O6AEryNTL OTACJACHNE CKeseTa OT Msrkux Tkauefl, Pexum: antokaasipona-
HISE, JOCTATOUHBIL ISl OTAGACHHS MATKUX TKauell, ne NPUBOANA K 3aMETHO-
MY pasMsirdeniio xpsuesofl o KoctHoit TKamefi WA N3MEHeHHIO NX peca
1 HC DI 1A cojlepikanne naaydatenn b nux. TaKuM pexuMoM okasnjaach
oGpaGoTka B antokaane npi aanaenmn n 2 ara b tevenne 10 sun, Bune-
JNAM KOCTH ckeaera, Gpaan Koctnuift Moar na auadmaa Geapeuuoit 1 Goab-
weGepionofl  KOCTH, XpHUL PYKOHTKH r([:)ynunu it peGepunit, Bee xoctnt
papewtnpadit 1 osoasan npin 400—500° C. Fotonuan  napeckt no 60 wme.
‘Cuer nposopuan na ycranonkax IICT-100 «Boana». Bean nepecuer ua
Kaanil KOCTHLI Oprai, Ha KOCTHYIO, MO3rOBYIO Il XpSiLLeBYI0 TRauu opra-
nnama, KoanvuecTno KOCTHOIN TKanN B cocTane cKeJaeTa OHPEACARaN 10" pads
Wi B CTeNeNny 030aennst coGCTHENHO KOCTH, XPAllA 1 KOCTHOTO Moara,

Hamenenun coornowennft wactefl ckesdera Jo 1t nocae 030/t MOryT
GuiTh aanncanpl cueremolt ypannenui




CK = K-+MT, -

: CK'=K'4-MT,
rae CK n CK'—nee cxenera 10 n nocae osonennst, K u K'— nec koctioit
TR a0 u nocae ozonennn, MT n MT' —nec murknx tkaneft (Kocriui
MO3r It XPAIL) 2O 1 nocAe 030ACHIN, - - ,
Yuntupasn, uro Ke=r oK', MT=A, M, rac A, n Ayr — koahiment

o3ozenna Koctell H MACKNHX TKauefl COOTBETCTBENHO, NOAYHHAEM
]
K-—- ll (CI(' 'Aut —_— CI{). (3)
"lﬂ_lﬂ

HAast onpenenenns kosdupmuienton osonennst Koctnof n MArkof Traned

npoGul KopTHKAJALION KocTH Geipn 11 NABECKH MLIULIL O30AJNM D TEX HKe

YCa0Binx, UTo | cKeaer, :

Koamueetno xoctioro mMosra onpeaessian ¢ nomMombio  pagnoMeril.
Aas storo nenoanaonann Medenull 10 pagNOAKTIBIOMY JKEAC3Y TEMOFI0-
Gt wan pacTnop pamioakTHRNoOro meacan, FemoraoGuil otaaraercst npen-
Myutectnenno noopranax, Goratex pernkynosuporeanem [10, 11], n Tom
UHEJE B KOCTHOM MO3ry, Jeaeao — n koctiom moary n nevenn [12]. Paano-
axTHBHLA remoraoGun noaywanu, nsoasn no 200 mxxwopu Keaesa-69 na
Kpuicy. Hepes anoe cyTok mMUBoTHIX 3a6HBAAN, SPUTPOUNTH. HOBTOPHO je-
KANTHPOBAAN B (DHINOAOIIHUCCKOM pOCTHOPE, CYHCPHATANT OTCACHMBAJIN I
FEMOJIIINPOBAIN SPHTPOIITI HOCACAOBATEALILM AoGanjeniesm neGoabix
nopunft getuaauponamiof nogu, oayuennuf reMoansat caykiua paGo:
UM nipenapaToM remorgoGinia — xenesa-69, Pactoopu paanoremoraoGuina
I pajgnokeacaa nsojan pnytpusenno n v.dorsalis penis, Kpuic anGunaan
wepea 3 w nocae nwepennst, poGuw koeTHoro Moara, KopTukaasiof Kocti
I Xpsua anaansiponaan na pagnomencso, o secy neefl xoctnofl TRaun
I YACALHON aKTHBHOCTH KOCTH OUCHUBAAN HAKONJACHHE PAANOKEALIn KOCT-
Hoft TKANLIO crenera,

Jas npeanaputensnnix pacueron paanoakTHBHOCTL KOCTHOTO MO3FA 1O-
AYUAI KK pasHOCTL MEMAY AKTHBHOCTLIO BCCro cKeJeta i Koetnoft TKaum.
Menoavays yaeannyio akTHBHOCTL KOCTHOTO MO3ra, OHPEACARTN €ro Bec.
Bec xpsita pucunTunaan no pasunie Memay pecom ckeaeta i BecoM Ko-
CTH Il KOCTHOrO MO3ra, 3aTeM STH HPEABAPHTEALNLE AANNLIC HCHOALIOBAJIN
AJSL yTOulens pactieTon caeayiouiM oopasom, Hucaennoe auauenie ax-
THBHOCTI XPAILA B UEJOM CKECTE CYMMUPOBAAN ¢ AKTHBIOCTHIO KocTHof
TKAWN. Pasnocts Mexaay akTnmiuoctsio neero ckesera n stofl cymmof pana-
Al AKTHBHOCTL KOCTHOTO MO3ra, 3aTeM HoAYNazit nee KOCTHOrO MOIra 1t Xps-

., ITo 91oil ke MeTomnKe onpeaeasan nec Xpauta, cobCTREHNO KOCTH 1t KO-
cTHoro Moara b Geape, GoaumeGeponofl KOCTIH 1 HOIBOHONNIKE,

Hoast ouenkn pacnpeneaennst papnoakTHBHLIX SACMEHTOD B KOCTHX It
TKANAX CKEJACTA DBOAWI BUYTPUBEHHO paGouuft pacToop paanon3oTonon
no 4 mkkiopu wa Kpucy v ooneme 0,26 ma. B kaxaof rpynne —no 5—9
Kpuic, Hacth Kupotuux saGunaan uepes 30 mun noeae ppeseHis nanyua-
TEAN, & Apyrie coaepmaanch n oOMennux kaetkax 48 w, nocae wero nx
saGunaan, Paanoaktunioets npod KopTHKAALHON TRANK Geapa n GoanueGep-
nowsoft Kocti, npoG KoctHoro Moara a anaduaons sTHX Kocted i xpsuta na
pedep 1t PYKONTKIE TPYANNLL CHHTAAN PENPEICHTATHINLIMNI JAH BCCFO CKe-
Aeta. Jlannnie no npouCHTHOMY COACPIKANING KOCTHOrO MO3TA DIATHI 13 npe-
Auayuief cepun onuton. Bee koctiofl Tkaum onpeneasan y kamaoro mn-
BOTHOTO, BCC XPALLA = H3 PasHiUL MCKAY DECOM BCEro CKeJaeTa I BeCOM
Kocrioro mosra 1t xoctiolt Taun. Haxonaenne nanywateneht nupaann
:s npuuumnic OT BBeACHoro Knn.nu'u.-c:'run B KOCTH It TKUKN, & TAKKE B 1po-
tentax ua | e cuporo neca, Moaywennnie ] ,
wrdorer udpn(mmc! y Annnnie IIDJI.I!(:[H‘HJ‘I!ICI: CTaTHCTH-

4

TaGaunal

Bec kocTe M KoCTHOR THANN B cHeaeTe KpBIC

e PN

Kocrn ' Kocrian teanh
Hanmenonanme xoent B H R E H
' o 2 sE ' 4 | &3
o N #0 | o
Beapenuan o o « o o o o] 0,611:£0,024 | 4,46 | 0,24 0,44740,011 3,26 | 0,17
Doamuan Gepionasn 4= Mn-
ann nepuulnuu ..*. o] 0,40340,024 | 3,60 | 0,10 ] 0,360,012 ?.G.’l ().‘I;I
Koetit etonmu . o + o « o] 0,07040,021 4,07 10,27 | 0,660,032 | 3,99 | 0,22
Macvenan + o o0 o o o 0,64440,020 J,08 | 0,21 (l.-l(l!’:;};l).()(l? 2,00 (l.lp
Jlyuenan 4 soxrenan . .| 0,32840,000 | 2,40 | 0,13 | 0,297+0,003 ni? (l,l;!
Kocti xnern o+ o 4 o o 0,10140,002 1,18 1 0,06 | 0,13640,008 u.gm 0,05
Moasonouink o . « » o] 3,12640,133 | 22,80 | 1,26 | 1,60240,078 2,0 | 0,67
XUOCT o ¢ o o o o s o« of 1,084:£0,070 | 12,27 | 0,66 | 1,02040,051 7.4 | 0,40
Fpymma  + oo o o o o 0,170:£0,033 [ 1,30 | 0,07 | 0,077 40,007 0,60 | 0,03
Pefpn . . o v 0 0 woe o] 0,67020,016 | 4,23 | 0,23 ,466::0,022 | 3,40 | 0,18
Uepett + o « o o o o o o 1,800£0,074 | 13,10 | 0,71 | 1,277::0,053 {l.{l:.' 0,60
Hioknnn wemoeth . « « o] 0,61320,010 | 3,76 | 0,20 | 0,4694:0,013 [ 3,42 | 0,10
Jlonatknt . .4 s oo 0 o 0,202:4:0,014 2,13 10,12 0,22540,0156 1,61 | 0,00
Tosonue o o o o o o+ o of 0,018:40,031 6,70 | 0,36 | 0,637 40,034 4,64 | 0,256
Peatid « « o o o o o o o] 0,38540,010 | 2,81 | 0,16 0,57564.0,020 | 2,74 | 0,15
Kopenuue ay6u . . . | 0,148£0,002 1,08 | 0,06 | 0,1563:4:0,008 1,12 10,06

Peaynurarel W o6cympaeHHe

B taGa, | upeacrapien nec OTACALULIX KOCTEll cKeaeTa n KOJAHUeCTBo KO-
eioft Tham v upx. Y kpuc co cpeannm necom 263,7 @ 1 necom ckeneta
13,7 2 (5,41% ot peca tenn) nosponounnk cocranaser 22,8% oGuiero veca
ckeaera, xnoer— 12,27%, uepen— 11,3%. HanGonsuee xoanvecrno Koct-
noft Tkaun » noassonounnke — 12,34% or obuiero neca cxeaera, v vepene —
0,32% n n xpocre — 7,44%. Ipyrine koctit SHAMHTEJALIO Menbulie 10 pasme-
pas it copepkat n cebe Menbie Koctnofi TRam,

" B ta6a. 2 npupesennt AanNLE 10 KOANYECTHY KOCTHOrO MO3ra B cKeaete
Kpuic co cpeaunm necom 232 2. Bec koctnoro mosra, onpeaeaeniuil npi no-
MOULIT Mevuenoro remorsioGuua o paJIlOAKTHBNOTO Keaean, CTATHCTHUCCKN
ne paganvaercst, Kosvecrno Koernoro moara keaebaercst ot 0,8 no 1,95%
ot neca Tean n 16,1—37,69 or neca ckeaern, Cootnowenne apyrux trauei
cKeseTa Kpuie npejerapaepo n b, J

B ra6a. 4 npunesenst gannse no pacnpenesennio urrpun-91 w crpon-

]

Wst-85 1 OTACABNLIX KOCTAX ckeaeTa i b npobax TRaued,
: TaGanua 2
Koctuntit moar » cieaere Kpuie

Koctuul moar
Papnoaktuniidf arent lee npue, ¢ i c-",""""' " % or neea %, ot neca
[ T0A4 cKpnoTa
Fed? — remoraoton 206 10,01 2,28 1,20 22.8
F:" — remoraotun - 180 10,33 1:70 0,98 17,1
Fed® — remoraoGin 264 13,87 4,00 1,05 35,7
Fe!® — remoraoGmi 228 11,39 1,83 0,81 16,1
Fet*Cl, 280 16,10 3,16 LI :.!i').!Kl
Lt O
W C 0, ' g Ky 98,
}B“cpelillcm 202+12,28 IQ.Q-I';};I).?() 3,080,410 1.32'10.1(1 2-1.7;13;2.8!
; 5
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Yepes 30 Aur noeae

ppeennst  Goawllie  BCEro
crponunsn-85  makananna-
etci B 103BOHOMHNKE
(11,6540,21%), B wuepe-
ne—n 2 pasa Menslue,
ele Meublie B OCTAJNBLNHLIX
opranax. Hepes 48 « Taxoe
OT/I0KEHHe PAAHOHYKANLA
B OCHOBIOM cOXpaHsiercs,

HanGoaee 3nauntean-

Hasi KOHUEHTpaUNA paano-

nzorona uHaGaloaaercs ue-
pea 30 mun n xpauenoil
Tkanu — 6,83:+0,83%  na
1 2 cuporo meca, aatem B
peGpax u rpyaune (5,634
+0,41 n 53140,32%, co-
ornercrnenuo)s Hanmens-
u1asi KOHUEHTPAUMS CTPOH-
una-85 B Kocrmom Moary
(1,0540,31%), xopeHHBIX
ay6ax (1,21+0,16%), pes-
unx (1,8140,18%).
- Yepea 48 « xoanuectno
pagMonykamaa B Xxpaule
CHIKAeTCH B JBa pa3sa
(3,340,54%). Conepxa-
HHE - B KOCTHOM MO3ry
yMenwuaerea Gonee uem b
10 pas, poapacraer Kowu-
UEHTpAUNA B peanax, Jo-
natkax. B peGpax, rpyaune
I B Kouuax xocrefi coxpa-
HACTCA DBHICOKAS KOHUEHT-
pauns. B cpennem namene-
HIst KOHUENTPAUMK pajano-
N30TONA B KOCTSIX HE MOTYT
GLITL MAIDANLI 3UHAYHTENDL-
HLIMIL

Konuenrpauns nrrpns-
91 (cm. Ta6a. 4) Taxme
rnanuqnercn INAUHTEABLHO,
{anGonee bpricokan xon-
uentpaunn uepes 30 mun
nocae BReACHHS — B SIHH-
(husapro - merapmaapumx
KoHIax TpyGuaTtuix Kocrefl,
peGpax, aonatkax (or
4,41+0,66% no 3,094
+0,66%); unakasn — p Ko-
CTIOM MO3Ty It KOpeHHbIX
ay6ax. Yepea 48 « puico-
Kas Kouuentpauns n pea.
uax, peGpax, noapouowin-
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Tabsuya 4 (oxpuumiue)

% OT makonaensorm B CXEICTE

ma | # cuporo seca

Srot

48 «

7,98+0,43
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- - . - e e me » - & & & e
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5,81+0,60
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Pacupenenenne crpomnn-85, waauunn-13, HTTPIS-01 HEBECOMOTD K € HIOTONILIM
nocutenesm, tocopa-32, neann=137 n TRANNX cxeaeta, % 0T HaKomACHHOTO B CKEACTO

Kocrian thann: Kocriuf moar Xpuugenan TRals

RRANERRPA ' 30 Mun 48 ¥ 30 mun 48 v 30 Mun 18 ¥
Crponunfe85 , . . . . . ,[756,04£2,1]78,042,2( §,44:0,0013,142,3(21,642,4| 8,940,0
Kamaude45 - o o oo oo 83000009516 3,8::0,2 2,330,2(12,330,0] 2,8::0,8
Hrrpuf-91 (nenccomuf) . . [65,747,4/05,44+0,8/35,04:6,2) 3,5:4+0,8] 8,4+1,7 1..'3;0.'1
Hrrpud-D1 (necomun) . ... |24,643,3030,042,8/67,64:-2,3/57,042,1 7,040,8 3,140,2
thochop-d2 . . L v 0 0 o o (BT 10,443, 8133,24 1,000,654 0,0(12,4 11,1 10,11:0,8
T DR N A 18.2;1;2.'.’ll.(l:t(l.l}ﬁ()..'ii!!.lTll,ﬂj_-'..’.ﬁIﬂ,{lil.ﬂll.'li[.P

Ke, TPyOuaTLiX KOCTAX; B TP pa3a ona Boapacraer B Kopenuux ay6ax,
4 B Xpsiie, HA060POT, YMCHLUIACTCH B ABA PA3A W IHAUHTEJLUO BO3pACTACT
I KOCTHOM MOJry,

Taxum oGpasom, nanGonaee IHAMHTEALIOE KoAMMECTBO 060X  PAJIO-
H3IOTONON HAKANANDACTCH B NO3BONOYNIKE 1t vepene, puyeasionxes cnoefi
Maccofl cpean apyrux ckeaetuunx opranon. HaGmopaercn munoro oGuiero

W nonejen OCTCOTPOINILIX SACMCHTOD, XOTH €CThL N JUMCTHLIC pasnivns.

Tak, ctponuui-85 nakanausaercs n HauajALHBle CPOKH xpsauom  Gosaee
HUTEHCHBHO, YeM KocTAMH, nTTpui-91 B Xxpaule nakananpsaercst ymepeuno,
Uepes 48 « coxepikanne oGonx naaywatenei n xpiute crikaercst n 2 pasa.
Koctuuit moar naxkanansaer Sr® p pauwanvnue cpokn neckonnko Oodee
nnrencupno, uem urrpuil. Yepea 48 « konuentpamms nTTpHA B KOCTHOM
MO3ry 3aMeTHO NOBLIUIACTCH, @  CTPOHIHN — SHAYNTEALIO  CHIDKACTCH,
B xopennumx ayGax xonumentpauus nrrpus k 48 w pospacraer. n Goabiedl
CTeneun, wem Koutentpaunst crpounnn, B pesnax xonuentpanusn oGoix
HIOTONON CYUICCTBEHIO NOBLILIACTCSH, YTO MOMET GLITL CBASANO C NOCTONN-
HLIM pocToM X y rpuaynon. Hepea 30 sun w cpeanem no xocram na6aio-
ApeTeH HEecKoNLKO GOJee DLICOKAS KONIUCHTPALMA CTPONIUIA, YeM  pajio-
nrTpust. Hepea 48 ¢ ux KonuenTpam ypasuunaores, ,

Ta61. 5 npeactaBaeno pacnpefeacuie OCTCOTPOUUMX  KATHONOD
crpoutis-85, xaaviun-45, wrrpns-91 (nenecomoro), Tponnoro K petnkyao-
SMAOTEANAALHON cHETEME KoANoIANOro HTTPust-91 ¢ n3oTonnumM HocHTeaeM
B Konuecrne b mxesosed, xatnona ueann-137, aokananayiouierocs untpa-
leamonsipio, n anuoun Qochopa-32 » Traunx cxeaera. ' Iokazano, uto
uepea 30 mun nocae pheACHIN HIOTONOB NPOABANIOTCH XAPAKTEPULIC NEPTH
HX pacupeneqenust n TKanux ckeaera, B xocrnoll Tkanm Kymyanpyercs
GoJLIIE  BCErO  PAANOKAABIIN,  MCHBLIIEC — CTPONILI, (ocopa,  nwrTpUN
(nenecoMoro), emie MeHnue — HTTPHS ¢ HIOTONMHLIM  HOCHTCACM i 1neans,
Hepea 48 « peako yneanuunaeres waxkomacune s KoctHol TKAaum Henecos
MOFO  NTTPIS, - 3AMETHO  HOBLILACTCH  COACPIKANNC  CTPOHUNS,  KAJALINA,
NTTPISE C HIOTONHLIM HOCHTEIIEM I CHIDKACTCH OTHOCHTEALHOE coAepKalie
hocipopa n ueann.

Takoe nepepacnpenenciie MOXKHO CBA3ATL ¢ NPOUCXOANILIM B STOT
NPOMEKYTOK npemenn sumupannem Sr, Ca n V na Marknx txanedl, n Tom
HHeae n3 KOCTHOrO Mosra u xpsiuta, u ¢ukcauneit ero n koeri. OcoGenno
PEIKO BLIpaKeNno STo nepemeuienie y urrpna-91 nenecomoro. Iepeme-
menne  ochopa  neanauntenavno, Lleanit  cocpeporauupacTest  rAaBILIM
06pasoM B KOCTHOM MO3re, I KOUUEHTPAINH ero n 9Tofl TKaNM cKeaeTa
awke ypeanuunaercs. B xpsntenolt Tkann wepes 48 « uaGmonactes oTno-
CHTEABLNOE CHILKENTIE KOANNECTHA BCEX HAYHEHIMX HIOTONON, |

a9
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L ‘|| cocramy Genpa n Bcero ckenera: » Gex nete >
i "B . A s pe 1 BO BceM cKedere Gai3koe COOT
3aknioyexne \  Howenne xocruoit Tkaun (67,6 n 66,5%), Koctnoro mosra (28,1 u 23,1%) ]
\ - m xpawa (5,3 u 10,4%), a Takxke conocTarnMbie KOHUEHTpaUiN KOMNaKT- *
% \

Tipnn paspaGoTke MeTOAMKH A/ ONpeAe]eHis TKAHeBOro coctapa Guli .
cAenaHul JIONYIIeHNns, KOTOpbie MOryT CTaTh HCTOYHHKOM HE3HAUNTEeJNbLHOIl
OWHOKN 1 NO3TOMY AONKHE GLITh 06CYKACHLL 3

1. Cuntann, uTo KOpTHKaAbHas KOCTb O30]fieTcA TaK e, Kak M apy- |
rie yuacTKil KOCTHOM TKaui, H Ha 3TOM ocHoBauHll KO3(QQHUHEHT 030JeHHA
BLIBOMIJICA M3 AAHHBX, NOJAYYeHHLX no npoGe KoMnaxkTHON Kocti Geapa.

Hasectno [13], uto copep:kanne [12] sonm B KOMNaxkTe HeCKONLKO BhiLIE,

: Hoil, ryGuatoil KocTn H_Koanyectsa (opMmupylomeiics MOJORON KOCTHOM
‘TKauy, poctkosux 3soun [15]. Ilostomy, mecmotps na nepepacnpegeenie
i30TONa BO BpEMEHH MEXJY KOCTHBIMH CTPYKTYPaMH, XpAMOM H KOCTHHIM

|~ MO3roM, CYIIECTBEHHLIX H3MeHenNil Ko3ddilenTon nepecyera ue Ha6Jjio-
~ ]paercs. : ‘ :

.

I IR T, s

- | i R : JUTEPATYPA

yeM B ryGuartoii TKanu (pasnnua B HECKOJbLKO npouenton). Kosdduunent i :
030JIEHH MACKHX TKaHneil ckejera, K KOTOpPLM npHMNCJAEHL KaK Xphail, J 211? H.Donaldson. The rat. Phyladelphia, 1924,
TAaK # KOCTHMI MO3r, OMpeae’s/ics No O30JEHHI0 MBIIL, JKCHEPHMEHTadAb- = & - B. CEI;HE uﬂp nc?‘:s a, H. A, 3anoanckasn. Pacnpeneienne u Gioaormueckoe nefls
HO ycTamosuan, uto Kosdduuuent osonenus xpama cocrasaser 20% ot i 3 0L A Bi; ;“:’:Kgl;llﬂlﬂéﬂﬂlf!lrogt‘:z-cb:.a ﬂo;uuﬁ:;& al;.:?g lsgc—nlgl.& &
Kos(duuienta 030JeHHs MATKHX TKaueil H PasnHuHBIX YYaCTKOB KOCTHOrO - j: MellTabHON OUEHKN OMYCTHMMX yposned neaun137, pﬂpglﬁm_g};m p',?o.&'if.i’."i%'«'{
mo3sra. Tem He MeHee, NMOCKOJbKY Kos(hduuuent 0307eHUST MATKHX TKaHel 1 M., Aromuanar, 1968. h s
cocrapaser 23009% kosd¢uunenta o030JeHHS KOCTH, pashHuula B Ko3- ! 45 l'lm r]\i *,E.,"‘””“- Bﬂmmutm. rpapiTauns, uesecomocts, M., «Hayka», 1971,
duuHenTax 030JeHHA MATKHX TKaHeil 1l PasjHYHEIX YYacTKOB KOCTHOH : 6 J o-wsg; Kfﬂ' Atk :ﬁ.npgn:}?n\?r;::.glg':;lh9.5251—3;. o AR
TKaHH BHYTPH TPYNN MOKET CYNTATHCH HECYUIECTBEHHOM no cpasHenmio - o Th E Roviand, Disgnosis atd trestmest of mdioacﬂ.v (13: ot il
C PasAaHuNAMH MEXAy rpynnam, (1 J ‘ 4 atomic energy agency, 1963, 57—68, : p

2, lpo6u KocTHOro MO3ra M xpfila A0CTaTovHO penpeaerga'nmuo npen- ]' . . Tgil.uncne :‘ : :o guf&uré l!j;mgn:‘e a ;p;;;n?‘ nﬁl,‘ H. ﬁn. Bop}ll 9% gna. OGumen paznonso-

eM ckKesere. llokasaHo, MTO S ‘ 3 H-T2_GHOMOrHH, , Bun. 46, 5—12. S

JESOT naxonvesne DPAANORAGVORGS o L ; 9. 4. H. Cemenon, H. JI. Bopiucona, Cpapunteabnoe pacnpeaencuiie Buaep-

‘npo6bl KOCTHOrO- MO3ra, B3fiThie H3 Auadu3os prﬁua-rmssxocreﬁ nepeasinx KAUNOLO . NEPAINETUTENBHOTO PAcTBOpS OGK
H 3aaunx Koweunocteil, mo nakonaenmio Cs'¥ nan Ca*®® me oTmualorcs, CKIIX CBIHOK # Kpuc. Tam ke, 25—40), :
YTO MOMKET CJAYXKHTb OCHOBaHHEM AJsi SKCTPAmoAsflHH SHAYEHHH paiHoaK- 10. H. n{g 15\ 33 HUKOB, Yuemwe o perukyno-supotenmanniofl ciucreme, M.—JI, Men-
THBHOCTI, NMOMYYEHHEIX AJS KOCTHOro Mo3ra Geapa, Ha Bech KOCTHLI MO3T . 1950

= 1. M. A. Kaccupcku#s, -T. A ‘Aa
oprannama. Pacnpeneneniie B pasHeiX YYacTKax XpslleBoil TKanu une H3y- Mearua, 1970, P 1exceen. Kammnveckan remaroormn. M.,

0IKOB YypaHa y cobax, KpoaHKOD, MOp-

e e

yaam H3-3a TeXHHYECKHX 3aTPYAHEHHI B KOJHYECTBEHHOM OnpeaeseHHi i 12. T. Xepemun. Panuoaxrusiue nuankaropu. M., HJI, 71950_
" panyuateneit B SnuQU3APHLIX I CYCTABHMX XpAwax y Kpeic. OTiOCHTeNBHO : I]g (C:'x ]I(lg; 1; nn% The biochemistry and physiology of bone. N. J. Acad. press., 1956.
KOCTHO{l TKaHH H3BECTHO, YTO KOHLEHTpalils PaanoH30TONOB B 30HaX pocTa St 196%' [ QANOAKTHBHLE N3OTONM B GHOMOTMM ¥ B ceasckom xoamilctme, M.,

MOXEeT npepulliaTh TAKOBYIO B KOMMAKTHBIX KOCTAX B JecfiTKll pa3 H, cje- 15. 1. H. 3akytuucknft, 10. 1 Ia pbenos, J. H Cea isasosa RAE

NOBATEALHO, NOJYYEHHLIE Ha OCHOBAHHH TAaKHX pacyeTon JanHble 3aHi- . BOMHNK N0 TOKCHKOZOTHH PaAHOAKTHBNLX ma0TORoB, M., <Memuninas. 1960,
xenul. [Tpn cpasnuTensnoM pacueTe akTusHOCTH Oeapa, NpoBeACHHOM YKa- . 716 H M J%loﬁnmencxnﬂ. . M. Wapurun, B. H. Crenuna Crares B
SaHHLIM METONOM H nyTeM anaiausa scero Geapa, omnbka He npesbiuana & Hact. cOoptuke, crp. 12, i

30%, uTo maeT BO3MOXHOCTb OUEHHTL YAeNbHLIl BKJAAj 30H NOBLILIEHHOTrO
oGMmena B oflLiee aKKyMyJHpPOBaHie pajlOH30TONOB KOCTLIO.

3. Ilo namwuM AaHHEIM, €AHHHLA Beca KOCTHOro Mo3ra, KOCTH H Xpsila
npu peexenun remoraoGuu-Fe® wakanaupaer coorserctsenno 100; 0,08;
0,04%, a npu seenennn Fe%Cly 100; 0,08; 0%, T. e. MOKHO Hcnoab3oBaTh 06a ;
BeulecTsa. - ; = '

Boamoxen, no-suauMomy, noabop apyrux, 6oaee cneuiduueckux Mmers- : ‘
IHX pa3aHuHLIe TKanu ckejera arentos. Llesanii-137 orBepruyr namu, Tak 8
K@K OH HaKaniaupaeTcf B MATKHX TKaHAX H KOCTHOM MO3ry B GAH3IKHX KOH- 4
LeHTpaLuax, NOITOMY €ro NpHMeHeHHe MOXeT AaTh NpejAcTasjeHie JHb :
0 cymMmapHOM HX cojepxauun. Hamepenne koanyectsa KocTHOro Mmoara
MeTOAPM MHKPOCKONHYECKOro CHeTa OTMHTHIX KJeTOUHLIX 3aeMenToB Goaee -
TPYAOEMKO. : : . .

B nauuxoit paGoTe NOATBEPXKAEHO NpUHATOE B paanoGHOJOrHYecKOil i
autepatype [2, 14, 15] u oGocuonannoe B paGote [1] muenne, uto BEC .
Geapa cocrasaser 20-10 4acTb Beca cKeJeTa H HaKoOnJieHie B HeM pazamno- f
H30TONAa pernpe3eHTATHBHO /A BCEro cKeliera.

Hamn nokasano, uto Becopoil Kosdduuuent Geapa coctapasier 22,4, J. 3 :
kosduunent nepeciera aan Sr*® uyepes 30 amun — 21,4, yepes 48 ¢ — 19,6; 3
nas Y yepes 30 mun— 21,3, uepes 48 « — 19,7. Taxasn Gansoctb Kos(du- {."

LUHEeHTOB nNepecYeTa NO Becy H HAKONJCHHIO PaAllOAKTHBHBIX H3OTONOD f
MoMeT OubTb OODACHEHA H3 NOAYYEHHLIX HAMH AAHHLIX 1O TKAHEBOMY F
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AKAJIEMMA HAVK CCCP - VPAJILCKUM HAVYHBIN LHEHTP'
METABOJIH3M PAJHOH30TOIIOB B }KkHBOTHOM OPIAHH3ME |

1974

H. M. JIOBAIIEBCKHWI, J. M. IIAPEIT'MH, B. 1. CTEITMHA

HATMBHbIE NOBEPXHOCTH U COPEL{UOHHASI COCOBHOCTb
3PENIOA M ®OPMMPYIOLUEACA KOCTHOA TKAHM

BonbmuucTeo paanoH30TONOB, NOCTYNAIOMINX B OPramiiaM, npexje Bcero
OCe/aloT Ha HATHBHWIX MOBEPXHOCTAX KocTeil, oMmiBaeMuix kposbio’ [1, 2].
3T cop6upyiolllie MOBEPXHOCTH OTAHYAIOTCA He TOJBKO TOmorpaduuecKoil
6A130CTLIO K KPOBOTOKY, HO W OnpefeneHHLIMH MopdosoruyecKumu n 6uo-
xumuuecknmu ocoGennoctamu [3—6]. Mmenno co croponnl HaTHBHBIX
noBepXHOCTell, BLICTAAHHBIX cJA0eM ocTeoGAacToB H OCTEOKJAAacToB, HAET
pemoneanposaune koct. Koctnas Tkaunb agech mepooGm3spectsiena, Gorata
MYyKOnoJHcaxapuaaMn i HMeeT OCTeoHHEIl xapakTep.

Oanako He fiCHO, HACKONBKO 3HAYHMBI 3TH OTAHYHA AAA COpPGUMOHHOI
cnocoGHOCTH KOCTH, HACKOMBKO YeTKO OTrpaHHyeHa HATHBHAS NOBEPXHOCTb
ot ray6okux caoes Koctd. Her pamnmix o niomann copGHpyiomux nopepx-
HocTeil CKeJleTa NMO3BOHOYHEIX H MO KOJHYECTBEHHOiNl XapaKTepHCTHKe cOpG-
uionHoil cnocoGHOCTH NOBEpXHOCTell PasjaNYHBIX ero ydacTkoB. Buisichenne
STHX BONPOCOB M COCTaBHJIO Ledb paGoTul. '

Mertogmuka

1. Mayvaan naomann HaTHBHEIX copOGHpYIOUINX nobepxHocTeil Kocreil.

B onumrtax ncnonbsobann Geaule naGopartophble Kphickl «Buctap» craasoro -

paspenennn B pospacre 10—14 mecsiues secom 327+4-9 2.
[Tnomane BHemHell NoBepXHOCTH KOCTH ONpeAesilH "METOAOM peruiiK
H3 KOJAJOANSA, KOTOPLIl, BLICHIXasi Ha CTPYKTypax cjoxuoro npoduasi, cHi-

“ MaeTcs B BHIE. TOHKOM mnJeHKH, JIerKko nojaaiouieics H3MepenHio, Hna

OLEHKI NMOBEPXHOCTH BHYTPEHHNX CTPYKTYP H3 MEJKHX KocTeil H3roToBasJi
WARQL, AMHHHBIC TPyGuaThle KOCTH pacHiANBamii BAOAL, AJAS KOHTpacTi-
_PoBanNA KOCTHO TKAaHH OKpAaWNBaju ux B Tedenne 3—5 mun aansapu-
HOBLIM KPACHEIM H 3apPHCOBBIBAJIN CTPYKTYPH NOA MHKPOCKONOM Ha pico-
BasbHoMm annapare PA-4 B macwTaGe, onpenenesinoM npi noMouti oGLeKT-

. MI!I{EOMETP a. ‘

A5l BHYHCJEHHSA BHYTpeHuell noBepXHOCTH AnCTadbHOli ronoBkn Geapa
H TPOKCHMANbHON rosioBKH GoablueGepuoBoii KOCTH paccMaTpHBaJAH HX KaK

2
noaymwapus ¢ oGbeMoM V—inr’, rae r— paanyc mapa. OGweM waposoro

c/10f1 ¢ BHICOTON hi=a
1 1 a
V"’.'{; :'az°+—2‘:t(rf+ r3) a,

1

TAe @ — CPeAHss WHPHHA TPaGeKyanl, npeneGPeKIMO Mastas 110 CpaBHEHNO C
pajnycoMm Iuapa; - :

ryHry — pajHyChl LIAPOBOro CJ1I0R, B JaHHLIX YCJIO0BHAX NpaKTHYECKH paBHHI r.

12
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R e e i B o

B . e

o e satln]

P

.. TlpeneGperas nepBuIM craraeMbiM Kak BeJHuHHOfl oTHOcuTensHo Masnofi,
‘mojyyaeM Qopmysy WapoBoro cos:. : '

—

B e s .+ e, ey . g i e S

Vy=nria.
. Konuuectso Takux cqoes B ofbeMe mosymapa paBHO
2r

He==—==—

V; da’

e

BuyTpennsii NOBepPXHOCTb KOCTHBIX CTPYKTYP ro/ioBKi S=nS;, .rae S;—
BHYTPEHHAA NMOBEPXHOCTb CTPYKTYpP WAPOBOrO CJIOSA: :

Sy=pa,

rae p— nepumerp Ganok. Toraa :
2

S==pr,

Tl 8

Junadna TpyGuaTnix KocTeil annpoKcHMHpPOBaH K WHAHHAPY N COOTBETCT-
'BEHHO BEIYHC/ACHA €ro BHYTPEHHSAS NOBEpPXHOCTD. '

B ryGuatoii KocT# HMeIOTCH JHllb eAHHHYHLIE TaBepcoBbHl KaHaabl, MO-
BEPXHOCTb KOTOPLIX, MO NpeABapHTeJbHHIM pacyeraMm, Menbiie 0,1% Bcei
TNoBepXHOCTH TpaGekyn M MOMeT He yunThiBaThei. B KoMmnakTHoil KocTH
KpHIC NJOMIAAL TapepcoBLIX M (OJALKMAHOBCKHX KaHaJjoB cOCTaBjaser
790 um?fe [7]. Cymmupys nosyvennble aaueHus naolaneii, HaXo4UM BeJl-
ununy obuweii copGupyioueii NOBEPXHOCTH OTAeJbHLIX KocTeil H , BCEro
cKeJsleTa. ;

Hsyuns pacnpenesnenne n ¢opmy Gaaok B ancraabiom snuduse u
Anadpuse Gexpa n nNpoKcHMaAbHOM snuuse n aunapuse GoableGepuoBoil
KOCTHl, & TaKme B NO3BOHKeE M JPYrHX cOJAepMKaliiX CrNOHIHO3HYI0 TKaHb
yyacTkax ckejaera, nmpHHHMaeMm, 4To (opma GajJoK M TrycToTa pacnoJo-
JKeHHs HX JocTaToyHo GJAH3KH, H, CJeloBaTe]bHO, NMOBEPXHOCTb CHOHTHO3-
HOil TKaHu MoKeT OLThb onpejeiena no secy. [laocKhe KoctH paccMmatpH-
BaJN KaK JBe napajjielbHule NJAACTHHKH, MEMKAY KOTOPLIMH BCTaBJjeHbl
TpabeKyJbl. :

K ectecTsenHEIM - cOPGHPYIOMIHM NOBEPXHOCTSM OTHOCATCH TaKiKe cTeH-
KH KOCTHHIX KaHaJblleB H KOCTHHIX Tejel (nakyH), Kyaa MeTaGoJAHTH
anddynanpyior n3 napakanuaasipoii xuakocrn [6, 8]. dag ux oueskn
: OTHOCHTEJNBLHO TOHKHE KocTHhle mwangu (15—20 xx) napectHoro seca 3api-
-COBLIBAJIH NMOA MIKPOCKONOM, OLEHHBaJl B3aHMHOe pacrnoJioyeHnie H KOJaH-
uecTRO KaHajbues H Jgakyn. KoanuecTso Kamaablies, npuiexaliux K OmHo-
MY KOCTHOMY TeJiblly, COCYHTHIBAJAN npit GoabuioMm yBeanuennu. Jas pacue-
Ta -NOBEPXHOCTH M 006beMa KOCTHEIX KaHaJblLEB AannpoKCHMHPOBAAM HX
K unanuapy, o6beM H NOBEpXHOCTh JaKyH onpefeisii Ha MacmraGHbix
MaKHOMD,ﬂEJ‘Iﬂx, Kak B paGore [9].

puBeJeHHAs METOANKA JaeT CBeleHHs O TeOMETPHYECKHX pasmepax
‘MJAOLIaAN HATHBHBIX NoBepxHocTeil.

2. MMapanneasno onpenensail NCTHHHbIE COPGUHOHHBIE [10BEPXHOCTIL
# Yaenwuyio nosepxHOCTb 06pasila pacCYNTLIBAJAN NO HH3KOTEMNepaTypHOil
ancop6unn asora no merony BIT. IMaomanky, 3annMaenmyio oAHOIl MoJje-

JKyJ0il a30Ta Ha NOBEPXHOCTH, NPHHHMaJAN paBHoil 16,2A.

3. Koanuectsennue naHnble MO pacnpeiefeHHio CTPYKTYp B pasjiuHbIX
KOCTfIX CKeJeTa ICHOJIL30BAJH TaKkKe AJsl OUEHKH COOTHOWeHuA ryGuartoil
H KOMOAKTHOH KOCTHOI TKaHeil B OTAeALHBIX KOCTAX H BO BCEM CKeJere.

4. Oas amanu3a copGUHOHHBIX CBONCTB KOCTHBII MaTepHaa oGe3mupi-
Baan B cMecn s¢pup-stanona. [lns onpenenennsi copGUHOHHBIX XapakTe-
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g(l::'nm HATHBHEIX NOBEpXHOCTEll KOCTHYIO TKAaHb BLIACASN B Buae ¢parmen-
» NNCPHOCTANILHYIO 1 SHAOCTANBLHYIO MOBEPXHOCTH KOTOPHIX THIATEALHO

NPEAOXpansin OT noppeskaeHuil.

_rm.ITpaGexy.nu ryGuaToii KOCTH KpLCH BLIAG/SIN BMECTe ¢ KOCTHLIM MO3-
-t 3aTeM ¢ nomouwio Anddepenunansioro uentpudyruposanns s 130%
Engénope caxaposul (npn 2000 g) KoctHule GajKiH NepeBOANAN B OCALOK,
OLHLI OT KOCTHOTO MO3rd, I NMPOMLIBAAN (U3HOJOTHYECKHM pacTBO-
?orill.?)ﬂntrl:ecxn KOCTH nOMeWaJdH B: COCYA C pacTBOpPOM

Prl7). Hepes paannuusie CpoKH nocje Hauaaa o
nuta or6 -
ibie npoGul no 0,1 aa. : b N
lNokasatenem coR’Guuouuoﬂ CnocoGHOCTH KOCTHOM TKaHu SBJASJACH xdacb'-
¢uunent cop6uun K, noxasuipaiowmit notok HoHoB usnyuareaeil, npoxo-
.rlx)nmuu Uepes eauHHIY NOBEPXHOCTH KOCTHOI TKAHH B eAHHHLY BpeMeHi.
acuer Ko3(puunenta cop6uN NPOH3BOANACA O (opmyae p—

A
T — I
k ST

rae A — KOMMYeCTBO KyMYJIHPOBAHHON PanHOMETKH (B uMn/MuK, B %, B OTH, . .
HIH B eAHHHUAX cneunduyeckoii akTHBHOCTH H T. A.);
T — ppems, Mun; 3
— NJO0WajAb HATHBHON NMOBEPXHOCTH, M3, '

Oxnnako ¢parmentsl KopTHKaALHOI KOCTH KpOMe ecTeCTBeHHOIl nonepz{-
(HOCTH HMEIOT NOBEPXHOCTH CJOMa C APYrHMH COpPOGUHOHHLIMH XapaKTepH-
ctikami. Pacuer kosipuumenta K HaTusHONI nOBEPXHOCTH MOMET GHITH
nponapenes Ha OcHOBAHHN PasJHYUs B copOuHH H3O0TOMA KPYNuLIMH H MeJ-
KUMII TJTaCTHHKAMH C ONMHAKOBON NJOMAABLIO HATHBHON NOBEpPXHOCTH N
Pa3sHoil NI0lAaALIO NOBEPXHOCTEll C/IOMOB NPH PABHOM BECE, YTO MOMKET GLITh
3anucano COOTBETCTBYIOUINMH YPaBHEHHAMH, PelilB KOTOPHe, NOMY4IM:

Kr.-mu X f’uu T Ann J

(suuu.uu T Suou.ap)' 5 ;

Kuar Lo Agp— Seaou.xp* K enou
Slllr' T

rae Ayes W Ay, — KomnuecTBo W3oTona, copGHPOBAHHOFO HaBecKoll H3
: MEJKHX H KPYNHLIX MJaCTHHOK;
Seacu.spr Scacu.mesr Sigr — MJOIMALD - CAOMA KPYNHBIX H MeJAKHX MJIACTHHOK M
; nJjaouab HaTHBHOM MOBepXHOCTH;
Kesow W Kyyr — Kospuunent copGunn caoma ¥ HaTHBHOM nosepx-
HOCTH.

[Mpn CpaBHEHHH cOpGUHOHHEX cBOicTB (opmupyioweiics («Moa0/0fi»)
TpaGekyasipuoil Kocti, chopmuponannbx GafoK M KOMAAKTHON KOPTHKAMb-
HOHl KOCTH ILIOIManb CJOMOB TPaGekya npuHnMasach (Ha OCHOBAaHII MIKpO-
CKOMHYECKOro ananun3a) pasoil '/yo Beeil nuomann, Kosdduunent copbumn
clomMa TpaGeKyn noJarann ORMHAKOBEM ¢ Kcgom KOPTHKAJABHON KOCTH.
-CymMmapHyio naowans HapecKH TpaGeKyaspHOfi KOCTH HAXOAHAN pacuer-
:{l:;l":.;( r:lj,g;en;; HCXOAR H3 cpenneil peanunuu GaJoK I HX Koanyectsa. Bean-

epxHocTeil KOCTHHIX mJa
gy ‘ CTHH OnpefeNsal N0 NJOMWAAH HX NpoeK-

5. ®opmupylomasca TpaGekyaspHas TKaHb MexanHuYecKH oTaensaach
OT 3peabiX KOCTHBIX Tpabekyn. «Mosonoit» Tkaubio cunrTanm "rpaﬁexy.nu
HEMOCPEACTBEHHO NPHUMLIKAIOWNE K XPAUEBOil smidu3aapHoil nAacTHKe,
C 3aMETHLIMH OCTEOMAHBIMH YYacTKaMH, HHOTAA C HHTEHCHBHO oxpamu:
BalOWHMHCA TPyGO3epPHICTHIMH BKPAnAeHHAMH H OTAeJbHLIMI XpALeBLIMH
KJeTkami. MaxpocKonuyeckn ' 3TH y4acTKH HHTEHCHBHO OKpalmnBajHch:

M

panHoKaabuus -
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Ta6auua 1

Maomanb HATHBHBIX nc:nepxaocren B 1 2 xocri, cM*
Mosepxnocts Jlonatia Yepen Moasonoyunk Beapo
& AR e N 32,50 v Ty 22,18 5,75
Buyrpennsn ... . . . . 29,82 31,31 26,71 22,74
<Cymmapnan : -
"1 & wocreR. . .. .} 62,3242,63 59,565+3,61 | 47,8941,90 28,49+2,48
- meefl xoetat. . . . .| 9,94+0,83 107,44+7,48 | 164,02+8,69 19,234:1,96
Topepxnocts ﬁ}‘:ﬁ,‘ﬂ:;_ ﬁfr,‘:;'::, Hagxoreuunan mnln.-.nrn l'ln'ncneul 7
Bremusg -, . . . . 7,66 - 34,06 - IG,Bﬁ- 2('),00. T I
* Bmyrpemuss . . . .| 18,51 21,45 . 27,156 - |- -18,00 - 16,27 .
Cymmapnas - > 1 e : : :
1 2 xocteft ... .|26,17+1,52 [65,51 42,40 (43,9547,68 [38,00+4,80 35,99+5,03
+ peell xoetw . . .| 13,27+0,6 | 1,53+0,21 | 1,024+0,17-| 8,02+0,61 | 6,73+0,78

nocie npHKH3HEHHOro BBeeHHs * aAH3apHHOBOrO KPacHOro H BHINISAAEAH
Kpachoil nosockoil ¢ pasMBITHIM KpaeM, oGpalleHiLM B cTopony Anapmnaa.
TlonoGuast xapTHHa nHaGnionanach W Ha ayToOpajaHOrpaMMax KocTefi JKHBOT-
uuix, noayuusunx Ca*s puyrpusenso. :

" Ayropannorpaduueckasi MeTOAHKa npHMelieHa TaKKe [Jf CpaBHEHHA
‘pacnpejeseHus pajHON3OTONOB B KocTi in vivo n in vitro u aaa BuABIeHNHs
pacnpejeneHis KpOBEHOCHBIX COCYAOB B PasjHYHLIX YyuyacTKax KOCTH C mo-
‘MomsIo anb6ymnna-J'3!, a Takie SpUTPOUNTOB, MeyeHbLIX 10 Xpomy-51, xeJe-
-3y-59. Ayropanuorpamio 1 rucroayrorpahuio Kocreii npoussoanan Ha ¢o-
TONJACTHHKAX ANs AAepHLIX nccaenosanuft Tnna MP n MK, -
6. DpuTpouuTh, Meueinie paaN0NKeJIe30M, MOAYHANH, BBOAS KpLICaMm Mo
500 mxkiopu xenesa-59 suyTpusenno. Yepes nsoe cyToK renapHHH3HpOBaH-
Hylo kposb (n3 pactera 0,1 u4 renapina na Kpicy) coGupann B neHTPHPYK-
ubie npo6upky. HacTb ocTaBWINXCA B Opranname (POpMEHHLIX 31EMEHTOB Kpo-
BH BHIMBIBaJH nepdysnefi kposenocuoil cucrems 30 M2 ¢usnojoritiecKoro
pacTsopa. DpHTPOUNTH, Meventle no xpomy-51, noayuaau in vitro. B rena-
PHHH3HPOBAHNYIO KPOBb KPLICH BHOCHJIH PaaHOH3OTONM I HA 2 4 mOMellan

. B Tepmoctat npn Temneparype 37°C. -

4

B pesynbraTe YeTLIPEXKpaTHOro AeKaHTHPOBAHHS B (PHIHOJOrHYCCKOM
pacTBope B HAAOCAAOUHON JKHAKOCTH OCTABaJHCh MWL CleAn Kejeda-59
“man xpoma-51 (BoamoKHO, B pe3y/bTaTe HEIHAYHTEALHOr0 remoan3a). ITocne
“TIATEJLHOTO NepeMellNBanis B3Bech SPHTPOUNTOB BBOANIH KpLICAM B XBO-
cropyio Beny uan B v. dorsalis penis. :

Pe:s'ynua'm onbiTos

« 1. Mnouaan reoMeTpHUECKNX nopepxHocTeil H3YUEHHBIX KOCTell KpLIC Ha
eannnuy seca (cm?/2) cymectsenno pasauualotcs (taGar. 1). Bnemusia no-
‘BepxHOCTb | @ KocTeil KoneunocTeii 3aKOHOMEpPHO yBelNUNBaeTcs ¢ yMenbule-
HieM paamepos KocTi - (kospdmuuent xoppeasunn 0,74), B To e Bpems
BapHAIHI NAOWAAN BHYTPEHHIX NOBEPXHOCTEll KOCTel HeBeanKi. :

B s7oit e TaGauue npuseaeHbl AanHbe 06 ofliefl reomMeTpHYeckoil no-
BepxuocTH Kocreii Kpuch. Paccunrano, 4To niollaib NOBEPXHOCTH TpyGua-
TeX KocTeit cocrasasier 132,8 cs?, naockux Kocreii — 127,3 cu?, GoraTnix
CMOHTHO310Ml TKAHBIO O3BOHOMHHKA i Tpyantsl — 172 ca?, OGwan nuoumank
nosepxHocTH ckenera 587,2+12,5 cMl, ‘ :

9. HMeruunas copGupylolias noBepxHOCTb KOCTell KPBICH, onpefeennasn
MerogoM rasonoit cop6uiii, cocrasaser 0,8 a?.

15

- P
g Co

SRR e S Ty



‘_-" ; . : TaG6anua 2
- _ 3penasn H q_)opunpymmaac_n Tpabexyasipnas TKaHb B KOCTSIX

3
t

; TpaGexyanpuasn Baaxn u3 soum
Koctu E . Bec, 2 e iy
: 2 % e . %
Tepeaunn xoneanocrs . . 2 e
Samuas wonesmoers . - . 101001 1| 39075 | O'eees | e | o0 [ 20
Mosnongae e Gexpo . . . ., .. . .| 0,7308 | 0,2338 | 32:0 [ 0,012 | 1.6
weias Wita o s nninsdoiieone) 3,008 | 21581000 0,09 |-2,8
Peﬁpn..,............... 1,8028 | 0,0360 | 2,1 0,029 1,6
e R T 0,6190 | 0,0170 | 2,8 0,008 1,3
Ppyamna . . . . " C St ccccc.-..| 0,206 | 0,008 (28 | 0,00 | 0,3
Tagm'mg *ree e hsnae b eie] 0,1700 | 0, 12165107 BN 2,7
—_—— Lt S R R e 0,0275 | 3,1 (. 0,001 0,1
RS+ & 5 4k mih oe mivigin it R (]).25132 g.&l}gg g.g . 0,001 0,2
Becn crener (c nonpaexofi Ha l.!el.:c:':nénénz;n: ] ' e g e
HHE XOCTH M xpim) . . ... ... .. .. .| 14,6160 | 3,443 |24,7| 0,291 | 1,6

v

3. Ioxaaano, 4to B ckenete Kpuicet 27,4--5,8% . peca cocrasaser ryGua-

Tafg KOCTb. Tp_aﬁexynu n3 3ou pocra cocrasasior 1,6% Beca ckenera, 509
* Beeil ry6uatoil KocTioil TKaum opraHnama COCPelIOTOUEHO B MO3BOHOYHIKe.

B Tabn. 2 npexcrasnenn Ranmbie 0 KoawyecTse TpabeKyaspHoil TKaHu
B PasiHuHLIX YacTAX CKeJeTa, a TaKkKe 0 KOJHYECTBe MOJOAOIl ¢dopmupyio-
lueilcst ryGuaToil KOCTH 13 30H POCTa B OTAEAbHEIX KOCTSIX.

4. Og'bem KOCTHLIX Kauanwues B | 2 cocrasasier 5,01 wad, NOBEPXHOCTDL
200 cm?;, Bo BeeMm CKeJleTe, COOTBeTCTBEHHO 44 mm® u 1764 cm?
O6neM KocTHBIX Tesel 10,8 ma’fe, nnomaas ux 46 ca?fz, po Beem cxe:
aere — 95,3 am® u 401 cu? cooTBeTCTBEMHO, CyMMapHO JaKyHB H KaHadb-
un oGpasyior emkocth 16 am3/z naomansio 246 cu?/e. DT nokasatean
GJH3KH K 1aHHLIM, NOJY4eHHWM Ha YeN0BEYECKON KOCTH [6].

5. CopGuuounasi cnocoGHOCTD H3YYCHHLIX Y4ACTKOB HATHBHBLIX nOBEpX-
HOCTEIl KOCTH mpeactasasier co6oft Beauynny omHoro nopsinka. CopGunon-
BBl KO3(ULUNeNT KOpTHKAALHON KocTh MeHblle, YeM y ry6uatoil, mouTtH
B npa pasa. 'yGuaTtas TKamb, B3fTas H3 30HL pocra ﬁonbmeﬁe’puoaoﬂ
KOCTH, LOCTOBEPHO aKTilBHEee cOPGHPYeT paanOKaibluii, HO pasanyie sTo
ne npesumaer 20%. Cnonrnosnas Tkanb na pasaHYHBIX KocTeil ckejera
HaKanJaHBaeT H3Jy4yaTeab B pPaBHOIl cTenewi. ‘

: by Hunamuka xosdduumenra copGuiis
X x2 BO Bpemenn nokasana ua puc. 1. Kpupas
PN o3 YAOBJIETBOPHTENLHO BHINPAMJAETCA B JIO-
% rapudmuyeckom macwra6e. [yrem sker-
N panoasiuii Hafieno, uTo TOK paamnoax-
THBHLIX HOHOB Kaabums-45 B nepoyio
MHHYTY nHKyGaunn pasen 1,1—2,0-10-2
OTH. edfcu?-mun pasn NOBepXHOCTH 3pe-
a0l koctit i 3,1-10-2 — s nosepxnoctn
dopmupyouxes TpaGekya,

6. Ha ayropannorpammax, noayden-
HEIX TOC/Ie BBeNeHHA XHBOTHOMY Meye-
HEIX ~ 3DHTPOUHTOB M MeweHOro no
nony-131 ansGymuna, orveTanpo 3aMeTHO
TIOBLILIEHHOE KPOBeHanoaHenne 3on po-
€Ta HAAKOCTHHUM W YYaCTKOB, npHiexa-
WIHX K CyCTABHOMY Xpsuly. :

2

D i 5 e

bk L L4 $P311 s

5 WED 6080 320mn Tegmma
~  LHoens om wavasa onsima

& o

Puc. 1. Muuamuxa xosdduunenta
copbunn K. Ulrpuxosue anpnyg— -
SKCTPanoJasuns. : f

! — xopruxaasnas xocts, 2 — speiue u
& — dopuupyoiEecs Tpadekyau, .
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ITpubeaensl rucToMerpuueckne AaHble KOCTHBIX CTPYKTYP, NpPHHHMAIO-
X HenocpeaCcTBeHNoe yuacTHe B MHHepaJbHoM o6Mene i oGecneunBaiouinx
3naunTeNbHOE KYMYJHpOBaHnne paanoH30TONOB B CKeJeTe B NepBble e MH-
HYTEl NOCTYNJAeHHsA HX B oprauuam. TakuMmp CTPyKTypamit fIBAAIOTCH npexae
BCEro HATHBILIE MOBEPXHOCTH, NpHJAEKAIe K KPODEHOCHLIM cOCylaM, 3aTeM
KaHaJanKyJsl 1 KOCTHBEIE Tesblia. ] 4

IMnowans nosepxsocTeil cKesaeta, NpHJAEKallnX K KPOBOTOKY, B CpeaHeM
50 ca?/2 (B paanmx xoctsix ot 26,2 no 76,9 ca?/e), naomans, Kanaasues M
nakyn — 246 cu?fe. B cymme reoMeTpuuecKkie NOBEPXHOCTH COCTABJARIOT OKO-

' 10 .300 ‘cu?/e, uto coorsercTayer 0,8 mfe (8000 cm?/e) HernuHoil copGupyio-

uieit nosepxuocth. Masectro [2], uTo noBepxXHOCTL KPHCTAAJN0B MHHEpaaAbHOIl
tazu B | 2 xocTn coctasasner okoao 200 u2, Conocrasienie NOKa3LBaeT, UTo
reoMeTplyeckasi NoBepxHoCcTb KOCTH MOXKET paccmaTpuBaTthesi Kak oGpa3opa-
HHe, cocrosiuiee 13 MHorux <«caoes» (8000 ca?/z:300 cm?/z=27) HCTHHHHIX
copGHpYIOWNIX CTPYKTYp, BEpOATHO, KPHCTAAJNOB THAPOKCHJAAanaTHTa, macca.
KOTOpLIX pabHa: . .

naowans copbupyomnx crpyxryp (0,8 x?)

naowankL KpHCTaanos riuapokcuaanatura (200 w?/fz)

0,05 2). Joctynuumu aas AndGyHaAnpyIoLIHX B KOCTh MOJEKY/ a30Ta, TAKHM
obpasoM, okaspiBaloTcsi TosbKo 0,4% Macchl MuHepaJbHLIX KPHCTaJJIOB.

0,004 2 (ma Bech CcKejeT —

: BEDOHTHO, 3TH KOJHYecTBeHHLIE B3aHMOOTHOLIEHN NMPHMEHHMAEI A8 OLEeHKH
‘TIOBEAEHNA PaJdHON30TONOD KaJblUHf, MIOCKOJAbLKY NOJHOCTRIO MHHEDaJJH30BaAH-

naf KoctHaf TKaHh HempoHHuaeMa H AJs ero katuonos [10].

Hauuble no copGHPYIOWINM [OBEPXHOCTAM KOCTHONl TKaHH HMeIOT Npf-
Moe oTtHowmeHne K Tpoduxe. Tax, HHTepecHLIM mnpejacTaBjasiercsi To, HTO
MeX Ay BeaHUIIHON NOBepXHOCTH H BecoM KocTeil B KOHeMHOCTAX CcyllecTByeT
npsAMo nponopuHoHaabHas sasuciuMoctb (puc. 2). Ilas cpabmenns ma rpa-
¢uK HaveceHBl AaHHLIE MO APYrHM KOCTAIM CKeJeTa, He NOAYHHSIOULIMCH,
KaK BHAHO, 3TOit 3aKoHoMepHOCTH (o603Ha4eHLl KpecTHKaMu).

Cop6unoHHble mMoKasaTeaH noBepxHocTeil KOpTHKaabHOfI KocTi 3pedoi
i Gopmupylomeiics KOCTHOIl TKaHH oTAHYaloTcA He Gojee weMm B 2—3 pasa.
Mexay Tem npH NpHAKHI3HEHHOM BBeleHHH Kaabuns-45 Hakonjenue ero
B TpaGexkyJafpHOil TKann 30H pPOCTa Ha ABa NMOPAAKa NpesbllIaeT HakonJje-

"HHE B APYyrux Oankax FYG‘IEITOI-I KOCTH II COCTaBJsieT CyLleCTBeHHYIO O0JI10

BCeil HaKanJuBaeMmoil pajnOMeTKH, HECMOTPS Ha TO, YTO Macca pPOCTKOBOIl
Tpabekyasphoil kocti Bcero 1,6% xocrteil ckenera. 7

MopdoGuoxumuyeckine oco0EHHOCTH COGCTBEHHO KOCTHBIX CTPYKTYP

He MOryT oGLSCHHTh Takoe pe3koe pasauune B cop6unn  H3ayuaTeaei
in vivo 1 in vitro. B aTom oTHOweHnn MoOMeT .
OKa3aTbesl HHTEPECHHIM oGHapyxeHHe TrycToii o
cocymlcmft_ CeTH noj snycpuaapuoﬁ XpalleBoit o
[AacTHHKON, BLISIBJENHON Ha cnenHaJbHbIX ay-
TopamnorpaMmax, ocoGeHHO, ecaH CKOpOCThb
KPOBOTOKA epe3 Hee NoBbilliena.

Ornensto aoaxua Guth obcyxkiaena Bo3- 0
MOJKHOCTb SKCTPanoJsiuMi cBeleHuil, nouepn-
HYTHIX B ONLITAX HAa 3aBeIOMO MEPTBLIX npena-
parax KocTH, ocoGeHHO WHCACHHBIX 3HAYeHHil ‘
Koaguunentos copbuui, Ha uenoctuuii opra- | . ;g
HH3M C ero cjaoMHeiimuM GHOXHMHYECKHM an-
napatom o6Mena KoctHoil Tkaun [11, 12]. On-
Hako o6GHapyKeHo, UTO KoJHYecTBeHHEIe napa-
MeTpul oGMeHa paanoKaJabUHS B 3aBeAOMO

500 D ps
Pue. 2. 3asucumocrs niao-
waan nosepxuoctit (S) Ko-

crefl 3aaneil KOHEYNOCTH KP-
cul ot ux Beca (P).

2 3akaa 37 17
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youroit (ne dukcupyomeii mernonuu-C'*) n B cpexenbiieeHNON, HaKani-
paiolllefi paaHoOaKTHBHYIO aMIHOKHCAOTY, KOCTH CYLIECTBEHHO He oT/aloTcs,
ITostomy paspaGorka npoGaemul, BKIIOUAIOWAN CTPYKTYPHEIT 1 PH3NKO-XN-
MHYECKHIl NOAXOMAL, MOXET AaTh noje3ible pe3yaLTaThl. :
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AKAJEMMA HAYK CCCP + YPANBCKMN HAVYHEIN LHEHTP
METABOJIH3M PAZIHOH30TOMNOB B }{HBOTHOM OPTAHH3ME

BBIIL, 85

H. M. JIOBAIIEBCKMI

H3YYHEHHE fPAHCMEMEPAHHHX NOTOKOB HOHOB KAJbLIAS-45,
DOCDOPA-32, LLE3UA-137, HTTPHA-91 B ONLITAX
% HA NEPEXXMBAIOLWMX TKAHAX

1

Cornacno cospemennuiM npeactanienusm [1, 2], yposens TKanenoro
o6Mena B 3HAUNTeALHOl Mepe onpefeasercsi (yHKunonuposanuem GHo-
Jornuecknx memOpan. B uactHocts, HX NpoHHUaeMOCTb BaHseT Ha cyably
PAANOAKTHBHLIX H3JyuaTeneil B oprani3Mme, saBHCALIYI0 OT pAaa conps-
HeHublx usnonornyecknx npoueccon. Ha nytn nsotona us xposn s untep-
CTHUNANLHYIO cpeay nepnoii Takofi MeMGpaHOll sABASETCA SHAOTEAHAJALHLIN
naacT crenkn Kanmaaapos. Jaavheiwnii TpawcnopT H30TOnos cpsizam ¢
MemMGpanaMil KAETOUHLIX 3aeMeHTOB. M3 MHAKHX cpem, OKpy:Kaioumx
KaJbLUMHIPOBANHEIC TKAHH, NOTOK HOHOB BKAIOM@ETCA B X MOBEPXHOCTHLIE
CTPYKTYpLI.

Janible 0 KOJANYECTBEHHLIX B3ANMOOTHOIWEHNAX MEXKAY NOTOKAMH HOHOB
uepes pasnntuble MeMOpaHiLie cHCTeMB! MORN Gbl NOCAYXKHTL MaTepHaaoM
AASE OOCYXKAGHHA MeXanu3MOB MeKYTOYHOTO MiHepaabHoro oGMeHa 1 AJR
06OCHOBANNA NPaKTHUECKNX Mep MO ACTOKCHKALUH OT paAHOHYKANZOB,

B uacrosweit paGote caenana nonbiTKa ONpeAeAnTh NPOHNLAEMOCTb
Guonoruueckinx memOpan aas Ca*s, Y, P32, Cs!¥ in situ na nepexnBai-
uiefi KOHEUHOCTH KpHICW B ycaosuax nepdysun. Ilpn nocranobke onuTtos
B TaKuxX ycJAOBHAX KOHLEHTPALNA PAAHOM3OTONA B MPHTEKAIOLIEH HKHAKOCTH
ocTaercsl NOCTOSIHHOMN, yAaeTcsi HCKAIOUHTL BMELIATEALCTBO CJAONHHIX MPO-
LeCCOB LHPKYJSUUHN 1l nepeMelinbanis, HenaGeXHbIX B UEJAOCTHOM oOpra-
uname. Ilpeacrapasercs BO3MOMHLIM B OAHOM OMLITE NOAYMHTL CBeAeHIs
0 NPOHHUAEMOCTH KanWAAApoB, oGbeMe MEXKJIETOMHOTO NpoCTpancTsa
nepysupyemoro oprana, o moToKax HOHOB uepe3 KaeTounnie MeMGpanim
H HATHBULIE NOBEPXHOCTH CKeJeTHLIX TKaHeil, )

[Mapamerpul npounuaemoctn Mulmeunslx MemMGpan  CONOCTABANANCH
C NauNLIMH MO npoHHUaeMocTH MeMGpaH SPHTPOUNTOB, NOJYYEHHLIX B OT-

 AGNBHLIX 3KCnepuMeHTax.

Marepuan u merogmka

Onuit nocrasnaenut na 67 Gennix aaGopaTopuuix Kpuicax Junmn «Bi-
cTap» cTajanoro passeiexns B pospacte 8—I11 mecsiues, necom 342412 a,

Mepdyanio aafunx xouweunocteit nponssoanan nNo MeTonmKe, onicanuoil
B paGorax [3—5]. Kanono ssosmn B Gexpennyio aprepmio, HajomKenine
JKCyTa 3aMensiil NpolWNBAaHUEM MSCKNX TKaueil B. pepxueil Tpern Gempa.
B xauectse nepgysnonnoit cpean mcnoavsosaan 9%-umit pactsop cyxoft
yeJioBeYecKoll MaasMnl, B KOTOPHIl BHOCHAM HCCAeAYyeMule H30TONL Kadb-
undA-45, uesnn-137, wrrpna-91, docpopa-32. Konmuectrso pacrtsopa— no
200 a2, o6vemuasi ckopocTh nepdyaata | ma/mux. Amasusuponann orre-
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Kaiomuit nepdysar, anuksoruue ‘npobu Kotoporo Gpanu nocie nponycka-
Hisi uepes koweunocts 1,0—5,0 ma pacrsopa. Onpenensiin Takixe Hako-
TJICHHE PaAHON30TONOB B MATKHX TKaHAX M KocTax mepdysnpyemoil Koneu-
nocti. Paanoaktumiibie pactsopst B Koamyectse 0,1 M4 HanocHanm ua
AMIOMIHIEBLIE TAPEJONKH, Pa3BOANAN BOAON A0 NOJHOrO mepeMeLInBaHHA W
PaBHOMEepHOTO pacnpeiedenns no noanoxke u sucymnsann. [TpoGu KOCT-
HOfl TKani moayuanan oaoseHnem ee B Mydenwnoii neun npn 400—500°C,
MSATKIX TKanefl — nocie BbiCYWHBaHUA WAl o3onenns; 50 M2 paanoaxTns-
HOrO mNOpoOIIKAa paBHOMEPHO pacnpeleasnil Ha aJlOMHHNEBONl NOAJOKKE.
Hcexoanuim pactsopom asst pacuera akTUBHOCTH TKawueil cAyKuan npenapa-
Tul, npurorosaennsie u3 0,1 ma ncxoamoro nepdysnpyeMoro pactsopa,
pasbasaennoro sonoii, u 0,5 ma 10%-uoii caxaposu (AAf HHBEAHPOBAHNR
3¢¢exra camonornomenus). Bece npo6u rotopuan B ABYX TNOBTOPHOCTAX.

-I'IBME]]QHI!C paznoaKTHBHOCTH ﬁ-llS.ﬂy‘m‘l‘BﬂBﬁ npoBoANHAN Ha YCTAHOBKaXx

YM® u TICT-100. Omnbka cuera e npesuiwana 5%. Peayavratu Bupa-
JKannm B NPOUEHTAX OT KOHUEHTpaUuy paanonajayvarens B HachiulalowleMm
pacTsope i B OTHOCHTEJALHLIX eAHHHILAX: ‘ '
naxkonaenHuil nanyvareas, nuMn/Mun

paanoaktTueHoctTs | Ma pactBopa, mMm/Mum ‘ k
Jns yuera pasGaBaennsi oTTeKapoulero nepdysaTta KpoBblO, BHITECHEHHOII
13 KPOBEHOCHOI CHCTEMbl KOHEYHOCTH, B OTAEJbHLIX ONLTAaX ONpeneJHjan
cTenenb passedeHNst NMPH NOMOLULH B3pecH MeYeHWX MO Kenesy-59 spur-
pountos [6], mponyckaemulx uepes cCOCYANCTYIO CeTh, @ TaKXKe ANHAMUKY
BLITECHENHA KPOBH pasinyHuiMi o6beMaMi Bo3ayxa. :

Hasn n3yyenns noseaenHs H30TONOB B CHCTEME INJa3Ma — SPHTPOLHTH
KpPOBb, B3fTyi0 OT 2—3 Kphic, renapunusuposann u3 pacyera 0,1 s rena-
puna na 20 ma naasmul. Kraerounwle 3JeMeHTH KpPOBH OCaaajH LEHT-
pudyruposannem npu 2000 g. Ilaasmy otcacuBaaum nunerkoil, ocanok
JBA¥AL NeKaHTHPOBaJH, AAS vero pa3bapasan ero (M3noJoruveckum
pactBopoM 10 npexHero ofGnema, nepeMemInBaJH H CHOBA UeHTpuyru-

| oTH. ea.=

posaan, CynepHaTanT caHBajN, K OCaAKy SPUTPOUHTOB poansanan no 10 ma =

YHCTYIO HerenapHHH3NPOBAHHYIO CLIBOPOTKY, NMOJAYYEHHYIO OT APYrHX KpLIC.
Bo B3Bech SPHTPOUNTOB BHOCHJAN paXHOH3OTOI. ﬂllIlBMlle paanoaxkTie-
HOCTH B SpPHTPOLHTAX OUEHHBAJIH HA OCHOBAHHH aHaal3a 0,1 M2 aJHKBOT-

Hbix npo6 cynepHaTanTta, noay4aeMux Ha npoTsKeHun 5 ¥ onwiTa. 3a Hexod-

‘Hyio (100%) KoHueHTpanmio MPHHHMANH AKTHBHOCTb TIUATEJALHO MepeMe-
“waunoii B3secit, npo6y KoTopoii 6pann nepen uentpudyruposannem. Ocanox
coctapana 2,1 x4 ua onur, n3 nero 0,1 ss— xuakoit cpeant. Toraa paano-
2KTHBHOCTb 2 MA S3pHTPOUNTAPHOl Macchl et

A D s
N

rae A — Hakonsiennas SPHTPOUMTAMH aKTHBHOCTh, %,

N — cymmapnan aktushocts 10 aa B3apech,,

n — aktupHocts 0,1 ma cynepuaranra,

8n — aKTHBHOCTL BCEro cynepHartanTa.

Has onpenenenns xoamuectsa H3otona, copGuPOBaHHOTO Ha 060M0MKEe
H B CTPOME, a TaKiKe HAXOAALIErocs B LHTONJA3Me, <€3apsiKeHHLe» B pe-
3yabTaTe HUKYGaumn c pajaHOH3nyuaTeneM SPHTPOUNTH MOABEPraJH reMo-
sinay. Ias storo vepes 24 « unxyGaumn Basech uentpudyruponaau, cynep-
HaTaHT CANBAMN, OCANOK OLICTPO MpPOMBIBAMH (HIHOJNOTHYECKHM pacCTBO-
pom. Tlo 1 aa B3Becn SPHTPOLNTOB B (H3HOAOTHYECKOM pactsope npH
Konuentpaunun 1:1 snocuan 8 npoGupku. Uepes 2 mun npoGHpKH LeHTpH-
¢yrinpobann, CynepHaTaHT CAMBAMN B OTACALHYIO eMKOCTb N K ocaaky
BHOBL A06aBasan AuCTHAMNpOBannyio soay. Ipouenypy nosTopsaan 4 pasa.
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B KoHTpoae BMecTO ANCTHAMN- ”
poBaHHoft BOAK HCNOJABb3OBAAN |
H30TOHHYecKHil pacTBoOp XJo-
pHCTOro HaTphs. :

[Tpouentnoe coaepxanne
pagnoaKkTHBHOCTH,  Haxons-

8 8:

2

Omimexciowud nepgysam

UHTOB W CBA3auHofl co CTpo- 7] a4
Moil, Haxoauan no popmyaam:
A= (2 2a).100% e ¥ 1%
(N Nl P i - \Ll 5 1 1 1 1 1
Sabnes U W & W a0 Ao
i 1.00 a4, KoauvecmBo neppysupobamozs p-pa, nr

rae N u N, — COZiep:anie Puc. 1. lunaMika Konuentpaunn ortexalouiero
panunonsoTONa B ONLITHOM W nepdysata. [lpemeawuoe macuumenue (100%,
Kon-rponb"on npoﬁnpl{ﬂx- 1 OTII. Bﬂ.) — KOHUEeHTpaUHa HATyYaTeId B HCXOA-
B e DRARO "r HOM pacTpope.

ny PaJIHOAKTHB- I—Ca% 2—-Y" 3—-Cs8"W, §—~P3 §—nonpaska
HOCTBL, OTMLITAsi MPH TEMOJIH3E na paasenenie. ,
H (PH3HOJIOr HUECKHM PAacTBOpOM;

A H A — KOnHYECTBO W3JyuaTeAsn B UMTOMA3ME M copGupoBaHHOro Ha
060JI0YKax H B CTpoMe.

[onyuenusie naunsie noxsepraan cratncrnueckoit oGpaGoTke.

Pesynbrarel onsitos M oB6cynpaenne

[Ipn nepdyaun ncxoanoro pactsopa ¢ NOCTOSHHOI KOHIEHTpauneil
pannon3oTona KOHUEHTPAUHA H3JyuyaTeds B OTTeKaiouleM nepgysate mens-
erci. Ha puc. 1 npusenens kpuswie konuentpaumit nepdysmpyemmix pac-
TBOpoB (B % OT KOHUEHTpauMii HCXOAHLIX PACTBOPOB) Kaabums-45, ue-
3ust-137, nrrpus-91, gocopa-32, KoppekTHpOBaNHLIe C yueToM pa3BejcHNs
nepgysata BuITeCHSeMOil N3 cocylnoB Kpoebio. M3 pucynxka Bumno, uto
KOHUEHTpalMH  BCEX pPacCMOTPEHHLIX  pajnousayvareneii  JOCTHraloT
nocTofuHON BeANuHHbH. PopME KpHBLIX OGAN3KH, pasanuns naGaioaaioT-
Cil N0 ABYM NOKAa3aTeNfM: CKOPOCTb JNOCTIKEHHS H BeJHYHHA INpejelb-
HOrO HachILEeHns, I]Jlene.nmme HakKomienne Kaabuua-45— 99,4-4-0,2%,
;:wpgn-gl —98,31+0,7%, d¢ocdopa-32— 96,74-0,7%, uesns-137 — 95,3+

049%. ; ?

Ilpoueccut Tpancnopra naotonos, npoucxoasine B .nepdyanpyemoil Ko-
HeyHOCTH, MOTyT GuIThb H306paxenn cxematnuno (puc. 2). Ilepenoc nonon
n3 kamepu- A B Kamepy B Xxapaxkrtepmayer npomnumaemocTh Kanmaaspon

AAs H3ywaemoro arenra, H3 xamepu B B Kamepy

SR N [ C)—copGunonnyio cnocoGHOCTE 1 NpOHNLAE-
Eo ~ . ¢ .-.| MOCTb KJETOUHLIX MeMOpaH H BHeKJETOMHHX BO-
* -] JIOKHHCTHIX CTPYKTYp, B Cy— copGuHOHHYIO cno-
; . COGHOCTb HATHBHLIX KOCTHHIX NoBepxuocreil. Bui-
; ) XOA KpHBOil HA MAATO 03HAYaeT HachllleHile Ka-
SN T - meput B, Ecin 13 xamepst B nsoton ne sanmimi-
pyercs, pannoBeciie B KOHUEHTpaUNAX MeXIy Ka-

< Puc. 2. Cxema obuena Mepamu A n B ycranasanpaercst Ha omnom ypos-
naayuatean p nepdysupye- He, T. €. KOHUEHTpauus B Kamepe B nocruraer
MOfi KoneunocTH, 100%. Ipu yreuxe nsotona ua kamepu B pasio-
W “wiTepueamornpuoe npo.  BECHE YCTAaHaBJAHBAeTCSl, KOraa OTTOK N3 Hee pa-
CTpauctso, €, —kaetownue  BeH NPHTOKY 13 KaMepul A. Ecan emkocts kamep

Ci—x
. *THE €y n Cy moctaTouno Benmka, To cymMMapHas cko-

ol e 1
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- HEKOTOPOE BpeMsi' OTHOCHTEJBHO NOCTORHHOI
HOHOB Heanauntenen), Sta cxema Jersa b ocriony pacweta TpancMmemGpan-

(mockosbky oGpaTHil Tok

HEIX NOTOKOD 11OHOB B NepdyanpoBaniofl KOHEYHOCTI.
€piuie nopuun nepdysata manGosee noAHO OMNIIAIOTCH OT nanyua-
TEAS, TaK KaK oGpaTHul MOTOK 1HOHOB 3a Bpems, Ganskoe X Hyaenomy,
NpaKTiueckn orcytersyer. Koamuectso paanoakTHBHOCTH, NPOXOAfiLERt ye
PE3 KanuIAspHyIo crelky, onpenensan sKcTpanoanponan BLINPAMJICHHYIO B
noaynorapudmiieckoM MacwtaGe Kpupyio HachlUeHHA 10 nepecevenis ¢
ocbio aGeunce. Ias unesns-137, kannuus-45, nrrpus-91 u tocdopa-32 ono
paBHo cootsercrnento 0,52; 0,46; 0,45 u 0,42 orx. ed/ua. '
Ha wauanviom stane oGMena nacuimenie KocTHoli TKanm Moxer GuITh
, TPHHATO NMPAMO NPONOPUHONANLHLIM KOANNECTBY nepdysnpyemoro acTeopa
Il PaBHLIM 405 paanoaKkTHBHLIX ueans — 2,0+ 104, nrrpus — 2,6+ 109, toco-
pa—1,6.10-2 Kanbuna — 2,4.10-2 orn, ed/ma. Honst nepemeniero p Msr-
KHe TKaln nnyuateas cocranaser aas uesns 0,520, urtpus 0,447, docdo-
pa 0,404 u xaabuus 0,436 orx.. ed/ua.
Haunsie no nponnuaeMmoctn KanuAAfSPOB MOFYT GuTh npeacran/ennl
B pacuere na eamunuy nx nosepxuoctit. Meroaom- Meuensix sputpounton
YCTaNOBIEHO, UTO B KamwIisApax KOHENHOCTH CONEPIKHTCA  mpHMEpHO
02 ma xposn. PaccmaTpupas Kannanspu Kax UHJAHHAPLL NpaBuAbLHOIN
(opmut anamerpom 10 sk, noayumam cpeamioio naowans KanuiaspHoix
MeMGpau pasuoft 51 cu?/z, uam 1290 cu? B 252 2 MArKHX TKameii Ko-
HEUHOCTH KpLickl. B KoMnakTiofi KocTi nuioutaab KanuAASPHEX CTEHOK paBia
10,5 cu?/2, Bo Beex KocTAx KomeumocTn npuGANINTEALHO 43 CH? [6].
B 1 ma nepdysata comepsutca | oTH. el. aKTHBHOCTH 1 cTAGHAbHLE
HOHL B (u3KHOROrHYeCKiX KoHuenTpaunax. Cunras PaanoaKTHBHLI Kaabumii
- H ¢ochop — MeTKOiT cTaGUALHLIX 1IOHOD, a paanoueanii — MeTKoil craGuib-
HOrO KaJisi, HaXOJaHM; :
Qcat =5,5:10=" s-moav/z- mur=1,1.10-% 4. m046/cH® Mu,
M.T . A
=5,0-10-% . mo.10/2 Mun=>5,0.10-¢ M MOAb/CMB - MUH,
Kocti
Q K“J,T--I,Q-IO-‘ M- MOAb/2 MUK =2,0.10—2 m. MOAb[cHT MUK,

Qpo— =3,9-10-% m-moav/a: mun=7,6-10-7 .quonb/c‘!-t'-.uuk.
du g .

+T
QP°T =1,6-10-% m.moab/2. Mun =1,6—0 M MOABL/CM® - MUK,
KOCTH i

FAe Q — NOTOK HOHOB CTAGHALNHOrO W3oTONa uepes MemGpany Kanuaasapos:
Caf uCaf_, — A7 Ka’abuus B MACKHX TKaHAX H B kocri; K — nan

KocTi

CTAGHALHOTO KafHA B MATKHX TKausx; PO, PO ocre — A9 docdopa B
MATKHX TKauax M B KOCTH. : -

OGbem MeKKJeTOUNON IKIAKO-
CTHl BBINHCASAN NO KOANYECTBY Ha-
KOMJCHHOr0 B MArKHX TKaHfX pa-
AHOKANBUHA nocjae  JOCTHHEHHS
paBnosecusn ‘(ennato»). Stor Me-
Tand, Kak BHAHO M3 rpaduka, nov-
T He moapepraercs KAppency 3
SKCTPALEMNIONAPHOrO  MPOCTpanCT-
Ba. Chenopatennio, Koanuectso
HHTEPCTHUHANLHON KHAKOCTH paB-
HO o6BeMy nepgyanpyemoro pac-
TBOpa, HMEIOUIero Takyio JKe pa-
Anoaktunhocth, Cpeanee snauenme
"o6neMa SKCTpaueamoaspuoro npo-

&
o

Notuyecm¥o usamona
Ny
S
1]

. Puc. 3. Immamnxa waxomaenus pazio-
Hioronon B spuTpountapnofl paoeci,
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. MeMOAbfe-Mmun, Ann

- cTpanctna 23,4%+2,3% Béca MATKHX TKawueft, ué eAnHNLY Beca KaeTouHoil

maccu — 0,32 ma/e, i ‘
Ckopocth nepemetilenns naayuatensn B KJAeTOuNme siaeMentu (nocsae
NONpaBKil Ha TOTJOILENIe KOCTLIO) pabHa: aan uesns 4,7, ans ¢ocopa 3,1,
ans wrtpus 1,7, aaa kaavuun 0,36% or naxonsuerocs n cpeae (1. e. 0,32 07H.
ed/a-Mmun); TOKH HOHOB: NN Ueansi — 1,5.10-2 orx. ed/eemun, uau 9,3+ 10-5
MeMOAb Kanus/2-Mun, aan docdopa 9,9.10-2 orn. ed/e+ mun, wan 9,9.10-°
Kaavuna 1,1.10-% oru. ed/z-mun, nan 3,4-10-9
M-MOAb/2- MUK, 1A uTTPHS 5,4+10-3 orn, ed/a - mun.
. Kaetounast nosepxmocts B | 2 muweunoft Tkann cocrasaser G650 cu?
(npu cpeanem aMaMeTpe MLIEYHOro BoJOKHA 5O k), Toraa noToK HOHOB
Kaaus (N3 pacueta no uesmio-137) wepea enNHHLY noneruoc-rn MemGpans
panen 1,4-107%, docpopa — 1,5-10-9, kanbuusi —5,2.10-10 u. s0a6/cm? - Mus,
ONLITAX C SPHTPOLHTAME noKasama JuHAMHKA copGLuH H3ydaeMbiX
paanonsortonon (puec. 3). Metonom remonnsa yeranonaeno, uto 80,442,0%
urrpun-91 aokaauayerca b oGosouke i cTpome sputpounta n 19,6%—n
uuronnasme, uesns-137 coaepiuten coorserctoenno 24,11,0 n 75,1%1,0,
Kanbunn-456—99,04-0,2 n 1.0&,. IMo anreparypuuim gannum [17], noGutses
noJHoro BeIXoa remoraoGuua ngu reMoJiise i OTMLIBAHHH HCTHJNHPOBAH-
Hofl BOAOIl Heno3MOXKHO: 14—34Y% ero ocTaeTcsi B KJAeTKe B CBA3aHHOM €O
cTpomoil cocrosinnn, Onnako remornoGum, no-BHANMOMY, He of6Jjajaer 3a-
METHLIMII KOHKYPHpYIOUHME Cc oGonoukofi u cTpoMofi ceoficteami. Tak,
pacnpejesenne HTTPHA-91 npu HUKYGAUHH C «TEHSAMH» SPHTPOLNTOB B npu-
CYTCTBHIL - reMOrfoOnia He OTAHYaJ0Ch 3aMeTHO OT Koutpoabnoro (Gea
remorsioGuia). <Teni» SPUTPOLHTOR MO OTHOWIEHHIO K HTTpHIo oGaaxalor
copOunonnofi cnocoGHOCTLIO, cpasuuMOfl ¢ copOumefl KHDLIMH KJeTKaMil

(10,4%0,5 n 8,7+0,2%, cootsercTnenso),

3aknioueHue

- Tlonyuennuie mamMu B 3KcnepHMeHTax Ha nepexupaiouteil nepdysupye-
MOl KOHEYHOCTH W SPHTPOUHTAX AAHHLIE NO MOTOKAM HOHOB uepea memGpa-
HLl KamiJIIApoB, MLILIEYHLIX BOJOKOH H SPHTPOLHTOB COMAAcyIOTCA C JiTe-
patypusimn naunmmu [1,8—11].

Mexannam o6Mena HOHOB M WACTHIL Yepe3 MJIacT SHAOTeANANbHLIX KACTOK
cocyla n vepes MeMOpany KJATOK npeanonaraercss pasanunuM. Cuntaer-
csl fl2], UTO TPAHCKANMWAPHLIL TPAHCNOPT HOHOB OCYLIECTBJSIETCS 110 MEJK-
KJACTOUHLIM ILEJAM I/ NOpaM KJAeTouHux MemGpan, B To xe npems crano-
purcs obuenpuuatum [13, 14] npeacrasaenne 06 HCKIIOMNTEALHO NHHOILN-
TO3HOM XapakTepe o6MeHA KPYNHEIX YacTHIL

Cpapuupasi nakonJeHne H30TONOB MBIEYHHIMH KACTKAMI It spuTpolLi-
TaMu (cM, TaGaNILy), HAXOAUM, YTO STO BEAHYHILI OJHOIO nopsiaka. Bnanmo,
MEXaHU3IMLI COPGUIH STHMI KACTKAMH OAHHAKOBH 1 AaHHbe, NOAYUCHHLE Ha

~ TMoToKn pagnOAKTHBHLIX HOHOB B MBILIEYHBIE KAETKN nepdhyanpyemuix TRanen
H B 9PUTPOUNHTDI

Muwegnue knstu Spurpoynrid
Haoron
omu, ed/a-sun | omn, edfcu® mun | omu, edfa mun | omn, edfcmt mun
Uleswh-187 .....,..,.| 1,510~ 2,3.10—8 8,0.10—* 6,5-10—¢
®oojop-32 ... ,....] 9,910-2 1,5.10-8 5,2.10—* 4,2.10—
Hrepmte91 . . ., .. ..| 54.10- 8,3:10—¢ 4,7.10—* 3,8:.10—7
Keavun-45 ., . ..., .| 1,1.10-® “6,2.10—¢ 3,0.10—* 2,4.10-1
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" TAKOM ynoGHOM B SKcriepiMenTe MaTepiade, Kak Bapech SPHTPOLNTOD, nepe-
HOCHMBI Ha MBlLIeYNYyio TKanb, Toraa cranopnTes sickedl NOKAIN3AUNA H3yyae-
' MBIX 3JIEMEHTOB B KJAeTKax I HeKoTophie OCOGENHOCTH TepanesTiiecKoi

peakunn Muieunoi TKanm, Hamnpimep, A0BOALHO noJjinoe BLIBeaenIe Henpo-

HHKAIOWNMH B KJACTKH KOMMJeKcOHaMHn JanTaloHaon H aKTHHONJOB, ecan

oHil, noxoGuo HTTPHIO B 3PHTPOLKHTAX, JOKAJHSYIOTCA B OCHOBHOM Ha nopepx-
HOCTIl KJeTOK.
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AKAJEMIA HAYK CCCP : YPAJLBCKHN IIAV‘!HBIﬁ IEHTP
METABOJIHN3M PAJHOI30TONOB B #{IIBOTHOM OPTAHH3ME

1.974 l

H. B. MUKIUEBIY

O ®U3UKO-XMMHYECKOM COCTOSHUM MTTPHUN-91
: B CbIBOPOTKE KPOBM

Hayuenite ¢pu3anKo-XHMHUECKOr0 COCTOSIMHA HTTPHA B KPOBH NPOBOANTCS pa3-
AHMHLIMKI MeTojaMit (3aexkTpodopes, yanTpaduabTpauus, redb-GpuALTpauia
n ap.) [1—5], BuGop xoTopuX MoMKeT B 3HAuUNTEALHON Mepe BJAHATDH

" na noayvyaeMmple pe3ynibTaThbl. CYUIGCTDCIHIOG BJAHAHIC HA noBejacHiie HTTPHA

D KpOBH MOXET OKA3LIBATL CKOpPOCTL DII‘YTPIIBEHIIOH HULCKUHH, onpenpeds-
loaa JIOKaJbHYIO KOHUCHTPALUHIO BBOANMOrO pacTsopa, TaKk Kak llTTplirl
oGnanaer GONLINOI CKJAOHHOCTLIO K FHApPOAN3Yy, a TaKiKe coaep:KaHnue rnpu-
meceil cTabnabHBIX JErKoruiponnayiounxcsa sjaeMenTon Bo BBOAHMOM pac-

~toope!. Oxnako B paGoTax, nOCBALIEHHBIX H3YYEHHIO COCTOSNHSA HTTPHA

B kposn [1—5], ati Bonpocu ne Haxoast orpaenus. M Toasko B HekoTO-
pux [1, 2] ykasuiBaeTcs, npi KaKHX YCJAOBHSIX BBEAeHNUs paauou3oTona B
KpOBb NPOBOANJIOCH H3YUEHHE ero COCTOAHMSA.

Hacrosmtas craTbfi nocpsiliena H3y4MeHHIO COCTOSIHHA HTTPHA B CLIBO-
POTKE KPOBH METOAOM redib-(hiJabTPauUnil B 3aBHCHMOCTH OT CKOPOCTH H KO-
JHYECTBA BBOAHMOro MeTanna.

Marepnan u meroguKa

Beanim kpuicam (caMuam) wecTiMeciMHOro BO3pacTa NHBELHPOBAJN
B xpoctosyio Beny no 0,2 sma pactsopa xaopuaa ntrpusi-91 Gea msoronuo-
ro nocnrteas (npoanmufi Kprice oGbem coaepian ~ 100 mxxkopu nsayua-
teast u 0,68 mxz Fe, pH 1). Busio BuGpano apa pexuma ppeienns; Obi-
cTpuii (2—3 cex) n mepnenunit (20—25 cex). Uepea 4 mun nocne noene-
HHA JKHBOTHOE JEKANNTHPOBAAN M KpOBb LeHTpHyruponann B TeucHue
10 mun npu 3,5 Teic, 06/mun. Tlonyuennyio TakuM o0pas’oM CLIBOPOTKY Ha-
Hocuan B Koauuectse 0,2 ma, comep:kamux ~ 105 umn/smun, na KoJOHKY
paamepom 1,2X50 ca, sanoanennyio cedanekcom G-200.u npomubagain
tpuc-HCI Gydepom npn pH 7,2, Cxopocth salonpopanis cocTapasaa
8 mafuac. dmoar cobupann dpakunsamn no 1,2 ma, pasGapasan (1:2) pac-
toopom 0,2 M NaCl. Hs storo o6uema orGupaan 0,5 M2 na paanomerpuio,
a ocranmniics pactnop anaiausiposann na Genaox Ha cnektpodoToMerpe
COP-2 npn A=280 mux. Bananc no smoaty cocrasasa 98—103% or
BHECeNHOMl ¢ cLBOPOTKONl B KONOHKY paanoaktuphocTi. Buin Takixke npo-
Jejanul ONLITEI C BBEACHHEM XHBOTHEM aanksotw (0,2 ma) ncxoanoro
pacrsopa nrrpus-91, pasGasnensoro 1;7 In HCI, :

! Pactnopu xaopuctoro nrrpua-91, nocrasasemuie BeecooanuM ofweannennes <iao-

TON», COACPIKAT MNpumecn cTabNALILIX SJAeMeNTon, M3 KOTOpMX nanGoavlilee BAHANINE HA

(uanko-xuMIecKoe cocTonile waayyatean npn pH kponn moXer okauparte xedeio, Koau-
YECTBO KOTOPOro b pasuux dacopkax koaeGaercs, COrAACHO NACTOPTHHM AOMNLM, B Tpe-
aeaax 0,1—400 mxz na 1 ax Y®, Conpcpikamie Jerkornapoanaylomerocs uupkonna (ao-
uepnero npoaykta Y®') n pactbope me Moxer OuTh paccunTano, Tak Kak b nacnopre
e YKO3ILBOETCH DPEMA BLAEACINA: PAANONTTPHA N3 cMecH naayuarteaed,
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W & Aanibie 1o copOUIH MHKPOKO-
a5} /‘/\J\ JHYECTB PaAHOH30TONOB MHO-
' ropafenTHLX METaJJoB CTeK-
L aom [6]. Cedanexc Ttaxme
L 7 & Moxer copGupoBaTh KaTHOHEL,
@: A s TaK Kak oH NpeicTaBjafier co-
[ o p—reer G KapGoOKCHALHBIL  HOHO-
ri [/ o6menunk  emxoctolo  0,1—
0+ 0,2 xz-9xefe [7]. Tlosromy
Bt o Ll p—T__\.' HaMil GLLIH NOCTABJAEHE! OMbI-
rix 2 TH 10 H3yueHHI0 copGuun HT--
wt : pua-91 crexaom n cedanex-
BR o — COM B CTATHYECKHX YCIOBHAX.
n W & o m 20 A
Xonuveemo pacindopa, 65:”#}10#”'.'
5 - pe3ynbraTon IKCNEpPHMEHTa

AIoUHONNBIE  AHATPAMMEL CLBOpOTOY-

HLX GeTKOB N PAANONTTPHA Ha cedaferce
G=200 » tpuc-HCI Gydepe npu pH 7,2

‘_(uo.'mnxa 1,2X50 cm). Tlynktopran an-

Hitn — GuicTpoe,
speaecnne,

a4 — onTHYecKkan NJIOTHOCTH BUTEXKAOUIEro 31108
Ta npn A =280 uuK; 6 — paaMOAKTHBIOCTL BLTE:
Kawllero saioara npit GpaKunoNNpoBaAN CLIBO-

. CHAOUWHaA — Measennoe

B antepatype uMeloTcsa

B onumtax ¢ MeaeHHLIM
BHYTPHBEHHLIM BBeleHHeM
(cM. pucynok, 6) naGmonaer-
csl UK PagnoaKTHBHOCTH (co-
AepiKautnii 10—119% nT-
Tpus-91 or olutero ero KoJi-

POTKN  OT  Kn . .

an " 100 P %“I(-]':::_..:i’.'.‘.’ﬁ;‘;.. s?.?%:n YecTBa B CHBOPOTKE), COOTBET-
omupamiu 0,2 M2 pacreopa -

Tpuc-HCl Gydepon; e—paunnnxm;?g‘nn s.'mn: CTDY[Ol.ullrl NTTPEN, CHAIANNO

Ta  npn GPAKUNONNPOBANNN CMDOPOTKR OT MHil- My C ﬁE.'lKﬂMII, il KpoMme 5TOro

BOTHLIX, KOTODLM BBOAIAN AANKBOTY JCXOAMOro
pactoopa (~16 mxKiopu) naayvartean.

]

eme apa. Oanu — so (ppakunu-
sfix GuaALTpaTa, COOTRETCTBYIO-
X noaHoMy oGLemy reJs, a

Apyroil, conepxautuii nesnaunTenbHOE KOAHYECTBO . METANIa, NOABASETCA
TOALKO npi saonposaunii kononkn 0,025 M pacrsopom tpuaona B. Ero
MBKCHMYM NPHXOANTCS HA TE MOPUMN 37110aTa, B KOTOPLIX HAXOANTCS NPaKTH-
HECKH WHCTHIl TPHAOH, WTO KOHTPOJNPOBAAH MO BOAOPOAHOMY NOKA3ATEIO
coGpanunix pakunit. [Tpi GLCTpOM BBEAEHHH PATHON3OTONA HA SAIOLHONHOI
AlarpaMMe OTCYTCTBYET MUK pPaauoakTHBHOCTH GeAKOBOCBS3aHHOrO HTTPHAL.
Taxan xe xapTuna noayuaercs n npy npoMmuiBanug vepes xonouky 0,2 ma
pactsopa xnopuaa urTpua-91 (cm. pucynok, ).

B onurax ¢ anuksotoft nexommnoro pacTsopa pagHOHTTPHA KAaK npu Gbi-
CTPOM, Tak- I npH MeAJEHHOM BHYTPHBEHHOM BRENEHHN Ha SMI0UHOHHOI
AllarpaMme, nposBAfIOTCS TPI MMKa paanonsotona (cM. pucynoxk, 2). Ilep-
BuIll cooTBeTCTBYET METa/lny, CBA3AHHOMY c Geakamm; BTOpOi, HMelomnfl
o6LeM BLIXOA4, paBHLll cBoGoHOMY o0LeMy KOMOHKH; TpeTHii nospasiercs
NpH HCNOJL30BAHNN B KauecTse smoata  Tpuaona B, Koanvectpo nTTpns
:erlle;::mm nuke cocrasanno 22% npu Gucrpom un 40% NpH MeaJeHHOM BBe-

1HH,

B cratnuecknx ycaosusx kax crekno, Taxk u cepasekc Mmoryr copGu-
posath HTTPRII-91 B 3HAUNTEALHOM KOAHYecTse (cM. TaGanuy),

Kaxk Buano ua npusesennux nanuux, Npit pasjaniHON CKOPOCTH BHYTpH-
BEHHOrO BBEACHNA Il PAasNHYHOM KOJNYECTBE BBOAHMOTO METaJ/a ero cocTo-
fillle B CLIBOPOTKE KPOBH HEOANHAKOBO. IMo-puaumomy, ocxonuas poab
B STOM SIBJCHIH NPHHAAAEKHT npoueccy ruapoanaa. C 3rofl Touky speunsa
NnoJsiyueHHLe Pe3yabTaTsl MOMKHO OGLACHHTS caenylowmumM obpasom.

Hssectna Goabluasi ckaounocts HTTPHSL K ruapoansy. Ou Moxer cyuue-
CTDOBATL B pacTsope B BiAE THAPOMH3OBAHHLIX HOHOB CJOMKIOrO cocrasa,
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o 0.lnHC1 SOIROD ERABURINA) « .« + o v o G et e P R L
'?"""’ﬁ'g{(pﬁvg:p T RN e st Db B
pic- Oydep pH 7,24100 ‘Mz cepanexca G-10 .+ » o v 0 v w0w . o, 10,7
Tpuic- HCI 6ydep pH 7,24+500 xz cefanckea G-10 o . o o o & & © . 24,4

Mpusmevnanne, Ofnem pacTaopa 26 ua, Koanucctso cunoporin 0,2 aa,

nmpuvieM rayGuua rHAPOAN3a pacTeT ¢ ypedHYEHHEM KOMMEHTPAIHI MeTas-
aa B pactsope [8]. Ecth Taxie yxasawust Ha To, uTO IPH HHU3KHX KOHUEHT-
paunsx Metajnia Bo3MOKHO obpasosanne KOMJIOHAOB B YcnoBHsX, KOraa
BEANUIIHA TIPON3BEACHNA PACTBOPIMOCTH, onpejenennan aasi oGLMHBIX KOH-
uentpaunii, ne nocriraerca [9]. Tak, n paGote PO] NOKa3aHo - aas Tpex-
BAJIEHTHOrO UEpHA, uTO npu (usnosornveckom pH u konuentpauun uepus
10-1° moan oGpasyiotcs KOANOMAHLIE arperaThi, XOTs N3 cnpasounsix [11]
AQHHLIX H3BECTHO, TO NPOH3BEACHHE PACTBOPHMOCTH AN THAPOOKHCH HEpPHS
B 06nacTi yMepeHuLX KoHuentpauuii papuo 10-2°, Ecan ouennth KOHUENT-
paluio NTTPHST BO BBOANMOM PAcTBOPE HCXOASl H3 ero YAeAbHO{i aKTHBHOCTH
0,6 ux/ma, To ona Gyner nopaaxa 0,1.10-¢ moas.

Taknum oGpasom, npn ¢uanonoruyeckom pH B nammx yeaosusx Mower
HATH npouecc ruaposansa. [ayGuna storo npouecca GyaeT saBuceTh OT CKO-
POCTH BBEACHHA pacTBOpPA B pPYCAO KPOBH H KOJNYECTBA HHBELUPYEMOro
MeTasn1a, TaK Kak OHH ONpPeAeasioT JOKaJbHYI0 KOHUEHTPaUHio paanonT-
TpuA. Ilpn GuicTpoM BpefensH METann riApoansyercs ciuabhee (nmpH mpo-
YHX paBHLIX YCAOBHSAX), UEM NP MeMJCHHOM, TAK Kak pasGabaenie BBOAN-
MOro pacrsopa b nepsom cayuae GyAeT MeHbWINM. YBeJHueHue KOHUeHTpa-
LIl pacTsopa TakiKe NPHBOANT K NOBEIUEHMIO creneun ruapoansa. Coor-
BETCTBEHHO STOMY KojmuecTso HTTpus-91, cpasammoro ¢ Geakamm, ypeau-
YHBACTCA NpPH CHIKEHNH KOHUEHTpauuu paGouero pactTsopa M CKOpPOCTH
Bpeenns (CM. pucynok, 6, 2), Tak Kak o6pasopanie KOMIJIEKCOB HTTpPHil —
GesoK NpoHCXOANT NpH BaanMoAeiicTun GenKoBOoft MOJEKYAL ¢ HOHHOIL (op-
Moii MeTanna, Cyas no noayuennoil HaMi SJIOUHOMHON KPHBO/ CLIBOPOTOU-
HLIX GeJIKOB KpbiChl (CM. pPHCYHOK, @), XOpollo coBnagaloiuefi ¢ AanHBIMI
no uenoseueckoil cuisopotke [12], ocnoBnyio poas B cBA3LBanHN RTTPUSA
Hrpaet ajabGymun. 3amerHoil paaHOAKTHBHOCTH B 30iie nepbuix Asyx Gesko-
BLIX nixoB oGnapymxeno ne Omao. Hrrpuil, suxoasumii ¢ ¢pakunsimu, co-
OTBETCTBYIOIHMI cBoGoAnOMY OGLEMY KOJAOHKH, MOMET HAXOANTLCS B CBO-
GoanoM (BO3MOKHO, THAPOJAHIOBANHOM) COCTOSNMN, TAK KaK NpOMLIBAHNE
Tpuc-HCl Gydepom kourpoasnoro pactsopa Y®'Cly npn pH 7,2 naer muk
PannoakTHBHOCTH B TOM Ke oObeMe (cM. pucynok, @). He ncknioueno tak-
e HaxomjeHle MeTanaa B BHAe HUIKOMOJEKYJASPHLIX KOMIJICKCOB ¢ IOJH-

- nentuaamu u amunokncaoramn [1]. mounpyemasi tpuaonom B nons nany-

vaTeas cpisana ¢ MarepuasoMm Kojouku. Boamoxkno, npn sTom npoicxoant
YacTHUNLIL pacnajg KoMmjieKkca MeTamt— GeJOK BCACACTBHE KOHKYpPeHLH
sa nrrpnil crexaa n cedanekca. ] -

Takum oGpasoM, B CLIBOPOTKE KPOBH YCTAHABANBACTCH CI0MIIOE AHHAMH-
YecKoe paBHOBECHE MEXAY pasianunuiMi GopMami Metaana (ces3anubifl
¢ Geaxamit, HH3KOMOJIEKYAAPHLIMII COCANHEHISIMI 1 cBoGoaNnLIt), HA KOTO-
POM CYMIECTBEHHO CKASLIBAIOTCH YCAOBHA Bpeaenns (CKOpPOCTb, Becopas
.noagl paanonsotona B pycio Kposil,

eTOA Tesb-(PUABTPALII TAKIKE YacTHYHO HApyuraeT HCTHHHOE paBHo-

BecHe H3-3a B3AHMOJCHCTBIA MaTepHana KOJOHKH C PaanoN30TONOM,

\ '
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[Tokasauo, 4To fossl MeTanaa B KOMIJEKce CylUlecTBEHHO 3aBHCHT OT KOH-
UEHTPalUNH # CKOPOCTH HHBLEUHPOBAHNA B KPOBAHOE PYCJAO pacTsopa paano-
HTTPHA (4YeM Bulllle KOHUEHTPalus pacTBopa H CKOPOCTb €ro BBeAeHHS, TeM
MeHblue J0J5 MeTaaa-GeJKOBLX KOMIJIEKCOB), 4T0o 0GBLACHACTCH HAMOKEeHH-
eM npoileccos ruapoansa nonos urrpust npu pH xposn na koMmniaexkcooGpa3so-
paune. Cedalekc i CTEKJO WACTHYHO HAPYINAOT paBHOBECHe MeXAy pas-

JIHYHLBIMHI Kpopmamu HTTPHA B CLIBOPOTKE KPOBH BCJAEACTBHE KOHKYPEHUHH

C HX CTOpPOHEI 3a NNOHBI MeTananaa.
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J. A. COKOB

O MNPOLECCAX, OBYC/IOB/IMBAIOLLMX NPEMMYLUECTBEHHOE
BbIBEAEHWE CTPOHLIMA NO CPABHEHMIO C KANLUMEM
YEPE3 MOYKH

INpupona- npenmyllectTsenHoro BuiBenenius CTPOHUNA nO cpaBleHHio ¢
KaJbLIEM Hepe3 MoKy A0 Kouua He susicuena. Henspectno, xakyio poJn B
STOM mnpouecce Hrpaer BeanunHa (UALTPALHOHHOrO 3apsiiga H3OTONOB B
knyGoukax nouex. Omun muccnenosatean [1] npmunmoit HenponopuHoHalb-
HOro BuIBeJeHNs CTPOHUHA W KaJbLWA CHUHTAIOT pasjdiyHOe CBA3LIBalie
STHX HOHOB Geaxamu cusopoTkn Kposu. [pyrue [2] ykaausaior, uto sean-
HIHA CBA3LIBAHNS CTPOHLHS N KaJabUus GeJKaMil CLIBOPOTKH OAHHaKoBa, H,
C/Ie/I0BATENbHO, (GHALTPALNOHHLIT 3apsAg PaAlOH30TONOB TaKkKe OAHHAKOB.
ITpuusTo CuNTaTL, YTO NPHYMHA NPEHMYLIECTBEHHOrO BHIACACHNS CTPOHIHS
uepes mouku — HeoAnHaKoBast peaGcopOuus.

Oxmnaxo npocroe conocransienie BeNuHH peaGeopGLii CTPOHLIS 1t Kab-
LA 11 KOJHYECTBA STHX 3JIeMEHTOB, BHUIEJEHHLIX ¢ Mouoii, nokasupaer [2],
4TO NPHYHHA HE TOJLKO B 3TOM. : :

Haiizeno [3], uto crponumii moxer noctynaTh B npocser KanaablieB
nouex H3 neputyOyAApHOI MKHAKOCTH M jAajiee B Mouy 3a cuer Andysnm.
Poaw cexpeunn n anddyann B BuBeaeHHH CTPOHIHS H KaJblis yepe3s nou-
KH OocTaercst HesicHOil. by :

Llennio nactosimteft paGoThl ABAsieTCA BRIACHEHHE poan ¢puastpaunn, peab-
copGuun, cekpennn u AnpQysnn B npenMyunecTBeHHOM BLBEEHHH CTPOHIHS
10 CPaBHEHHIO C KaJblUHeM Yepe3 Nouki.

Marepuan u metoanka

Paauonsoronst ctponunfi-90 u kaabunii-45 pBOANAM B3POCABIM Kpicam
pasjencHo B HHANKATOPHLIX A03ax B | M4 (u3nonormyeckoro pactsopa
suyTpusento. Kaabunii-45 ssoanan co crabGuasieiM nochtesem mno 0,2 me
ha xusotHoe. Uepes onpenenennsie HNTepBaabl BPEeMeHH NOCJAE HHDBEKILH
coGupaai mouy, Hamepsian o6vem. OnnoBpeMento npoussoanan oT6op npob
KPOBH H3 XBOCTa B TOil e rpynmne Kpsic.

Kposb, nonyuennyio npu 3aGoe apyroit rpynnst KHBOTHLIX, uenTpugyrn-
posani, otaeasnn niaasmy. B uactn naaamum onpemensan yantpaduant-
pyemocth cTpoHuns-90 n Kaabuns-45 metronom amannsza [4]. ; ‘

Mapunaspusie GYHKUHN TOYEK ONPEAGASAN Yy WHTAKTHBIX JKIDOTHBIX
no uuyauny yepes 16—18 « nocne spesenns paanoakTHBHEIX H30TONOB, Mo-
cae soaoli narpyakn. Ilpu pacuerax ucnonbsosaan obulenpunstuie dop-
Myau. Paanomerpnio 06pasiuoB naasMul KPOBH 1 MOYH TNPOBOANAN B
CTAHAAPTHLIX FEOMETPHYECKHX YCJHOBHAX OTHOCHTENLHLIM METOAOM Ha ycTa-
noske b-4 co cuetunkom T-25-B®/JI. .
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Mpu H3Mepenin yposus yanTpaduabTpyeMocTit CTPOHINA M KajAbLis p

Ti1asMe Kpony ycranosieHo, 4To Koamyectno STHX H3otonoB (n % oT co- .

JAepxKanus B uenoi naasme), cnocoGHoe npouALTPOBATLCA B KAYGOYKax
TIOueK, nesnaunTenblo u3MenseTcs p cyrtounoil Annamuke. Tak, pacuer oGue-
CYTOUHOrO duabTpaunonnoro sapsza ans CTPOHLNS 1 KaJbIs (npopeaen-
HLIl ¢ yuetoM Kaupenca HHYANHA) moKasad, 4TO 32 CYTKH B KayGowkax
TIoYeR npoduabTpobLdaercs B cpeanem 160% u30TONMOB OT BBEAEHHOTO KOJMH-

YEeCTBA, MpHYEM CTPOHUNS HeCKOJLKO Gosibie, yem Kanbuusa (na 10—15%), &

~ Haifinennue pennunnu (cM. TaGanuy) mouetoka, (HALTPALNH JKUAKOIL
--mr:'rlj [1a3MLl H ee nocaenyiomuieit peaGcopOunn B aByX CepHSiIX OMNLITOB
(Ca*s 5 Srw) COOTBETCTBYIOT HOPMAaALHEIM (DH3HOJOrHYCCKIM BEJHYH-
Ham [5—7].

Pasanuns B ¢uasrpaunonnon 3apsile CTPOHUNS N KaJbUHA He3Ha4H-
TEABHL I He MOTYT CyLIECTBEHHO NMOBJMSITL HA BEJINYHHY BhiAenenus Hx ¢~
MoYoil. AHasorHuNKe gannue noaydensl i ana pea6ecopGunu nonos, Ecan 3a
100 npunsite Koamuectno (PHALTPYEMOrO KasbLuA I CTPOHLIIA,  KOMINNECTRO
PeaGecopGuposantoro paanonsoTona oGoanaynts kak R, o 100 —R npen-
'CTABASET COGOIl KOMHYECTBO H30TONA, BHIIEANEMOr0 C MOYOIL. 3

Conocrasnenne sesanunn 100 —Rsr=1 n 100 — Rca=0,2 noKasuipaer,
MTO HeGOJBIINE pas3anyns n peaGcopGuun 3THX HOHOB MOTYT HMeTb GOJblIOe

- 1
JHaveHne p NPEHMYIecTBeHHOM BLIAeACHIN CTPOHIIHA 4epe3 MOYKH (B‘—2=’

=5,0). Ha puc. 1 npeacrasaeno otHowenne P novacoBoro H KyMyJasiTHBHO-
TO BLIAENCHHS CTPOHUNS M KaJbLUS C MOYON B Tewenne cytox. [Touacopoe
BLIleJICHIE CTPOHUNA I KaAbUHA B TeyeHne CYTOK Henoctosuuo. Tak, ecan
34 TEPBLIl Yac KaJbUNS DBLBEAEHO BABOE MeHblle, ueM CTPOHLNSA, TO B
focienylomenm ero BuijensieTcs yxe s 15—18 pas meuvwe, Ecan pacemart-
PuBath P no obwemy sraenenmio pannopsoTonoB ¢ Mowoit 3a cyTkm, TO
Xapaktep mamenenns P anajnoruuen nouacosomy. Oanako senmunia storo
OTHOLUCHHA HAPACTACT MeHee HHTEHCHBHO It PaBHa K Komuy cytok 7,5.
Hs storo caenyer, uro P NIpH BLIBEJEHHN KAaJbLHS H CTPOHIMA uepes mouki
dopmupyercs B Andamuke, Ecan P no KYMYJASATHBHOMY BhiZeaennio o6o3na-
YITL KAk OCHOBHOl nokasatens, To OTHOWeHme NoYacoBoro BbIAEEHHs
CTPONUIS N KaJbUHs ABASETCH «CKPLITEIMY, :

Ecau npunsts, uro sennunua PeaGcopGUHE CTPORIIS H KaabLHs npi npe-

ACHNI HX B KPOBOTOK B MHANKATOPHEIX KOAHYeCTBAX Oyner ortHoCHTenbHO
TIOCTORHNA, TO H3MeneHHe Beamunusl P MoxKeT Gty 006yc10BIeHO aKTHBHO-
CTLIO CeKpeTopHO-Anddy3HOHHEIX TIPOLEeCCoB, MEHSIOWIXCA C TeyeHHem Bpe-
Meii. CienoBateabHo, 3uast Benymim BLIICNCHHEIX CTPOHUNA W Kaabius
34 CHeT puaALTpaunonno-peaGeopBuHONNLIX npoueccos B o6ILeM BuifeJeHH]
MOXMCHO BHIMHCANTL BKjaj CeKpeTopHO-AH(pGY3nouNLIX npoueccon p oGuiee
BLizeaeitie CTPOHUNS It KaabUNs uepes moykn g OLEHHUTL POJbL 3THX npouec-
COB B NPENMYIIECTBEHHOM BLIAeNeHI CTPOHLISA nepes Kadblinen, .
Moayyennwe semmuunm creneny OUHCTKI CWIBOPOTKN KPOBH OT cTpomius

. W Kaabuus noukamn (puc. 2) CTAHOBATCA NOCTOAHHEIMH Jmmb c 4—>5-ro

NMapunansuue yikunn novex (na 16—18-f wac nocae NOCTYnAeHHR H30TONOB)

PuasTpa- PeaGenpSuns, | ®uasrpayun Bupnenenue nsor Peabe
Hsorton jl":m;‘é :f::“z:';k ¢1:ﬂ:;rg§:|-r- usoTonon ~ € Mogoft o . f:'%%&t:.
”, ) K
i e % or Boezemmoro pobaniomy
Cats 10,15+0,06 16,8+2,5| 97,240,5 0,06+0,02 :
Sr*e 10,120,03 [9,0+1,2| 98,231, | 0093005 8:%‘%8:%’?& %050

99,0+0,12
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Pue. 2, Kanpencu (C) panno-

" H3IOTONOD NpH BHBeAeHHH 4epe3

noykn (AakKEe npeAcTasiend C
ownbrofi ne Goaee 20%).

C, m1-vac/ee

Puc. 1. Ornowenne pugenei-
HUX cTpoHuna-90 u  Kaawuun-45
c Mouoll B AnHaMmitke 3a cyTKw,

Buneaenne: f— novacosoe, 2 — Ky-
Myastuenoe,

uaca HaGaionenns, B To ppems Kak c' l-ro no 4—5-it uac Kanpencl C

,PAAHOH30TONOB HHTEHCHBHO YMeHbLIIANOTCH. I'Ipmmn C‘l‘aﬁlmb"ym 4acTb

KAupeHca 3a enuHuLy, MOXKHO BLICYHTATh KPATHOCTbL H3IMEHEHHS KJAHPEHCOB.
3a orpe3ok 1—>5 «. Futencusnoe namenenne kaupenca oGycjoBaeHo, no-si-
AUMOMY, 106aBOYHLIMI NpOLECCAMil BhILEAeHIs — CeXpeTopHO-Anddy3ioH-
HuaMi. Menonbays xosdpnunentu nouacosoro puifefeHusi H30TONOB ¢ MO-
4ofl, MOXXHO ONpefesHTL KOAHYECTBO CTPOHUNS If KAJbIHS, BLACAEHHEIX C
noMoubio cexpeunn — anpyann (s % x BBeaeHHOMY 3a CYTKH):

8
7100,

rae U; — KoauyecTso pajHOH30TONa, BHIAEAEHHOE C MOYOfi C MOMONIBIO AOMOM~
HHTEJILHBIX MEXaHH3MOB SKCKpeLmu;
U — ofuee Buijeneniie paon3oTonos ¢ mMouoft 3a CyTKi.

Aast Sr% sta peanunna pasua 25%, aas Ca®® —46%. Takum oGpasom,.
SHAUNTEJbLHAS YacTh CTPOHUHA M KaJbUHA BHLIBOAHTCA H3 OpranHaMa c mno-
MOIbIO AOMOMHUTEABLHBIX MeXaHH3MOB, MO-BHAHMOMY, ceKpeTopHO-anddyan-
OHHLIX, NPHYEM KaJAbUHA BLIBOAHTCA B 2 pa3a Goasblue, ueM ctponuuda. Jeii-
CTBHE ceKkpertopHo-an(y3HouiLX npoueccon (cM. pic. 2) HanGosee Bhipa-
JKEHO B TeYeHHE MePBLIX HACOB M OYeHb HE3HAYHTEJLHO B mOCJeayiollie
(cm. puc. 1),

Koanuectso BhiieieHHOro CTpoHUNA H KaJAbLiS C MOMOWIbIO cexpetop-
HO-AN(}Y3HOHHBIX MpoleccoB 3a nepHOA ¢ 5-70 N0 24-il ¥ BHYHCANTL NAHHBIM
CnocoGoM HEeBOIMOXKHO, TAK KAK BeJHYNHA BLACJAEHHLIX C MOYO{ CTpOHILHSA
Hl KaJbUHUA STHMH npoueccamn 3a AaHuLli nepioa HesHAUHTEJbHa M He mpe-
BLIIaeT OWHGKII ONpefeJeHus Kaupenca,

Pasauunwii  pxnan  cexperopuo-anddysnonnsix npoueccos B oGuee
BLUICJICHIE CTPOHLNS H KAJbUHA C MOYOI, a TAKKe BHANMAs <OrpaHHYeH-
HOCTb> Il H3IMEHUHBOCTbL AEfiCTBHS STHX AOMOJHHTEALHLIX NPOLECCOB NPHBO-
AAT K H3MCHEHHIO COOTHOWIEHHS B ANHAMIKE KOJINYECTB BbIACJIEHHLIX CTPOH-
uudg 1 Kaablus. '

Takum oGpasom, npenmymecTsennoe Buzenenne CTPOHILLIA nepej Kajb-
uneM MOXKeT ObiTb 06GYCAOBACHO cAeayIomMH taxTopamu:

a) HeOANHAKOBOM CBA3LIO PAAHON3OTONOB C GeJKaMH CLIBOPOTKH KpoBH
I, CACAOBATENLHO, pA3NHYNON  BeJHYHHON  (HALTPALHOHHOrO 3apsana
CTPOHUNSA H KAJbUHA B KAYGOUKax movex; '

3r
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6) pasanunoit murencusHoctsio peaGeopOuMi’ HX B KaHAALUAX TOHEK;

B) HEOAMHAKOBMWM 3HaueHHeM ceKperopHo-AnQQyanonnLX npoueccon -

NpH nepenoce crTpouHuMs N Kaawuua nu3 - neputyOyaspHoit

AHHAKOCTH B
NPOCBET KaHaJbled Moyex. '

Ecan pasnnung B peanumne GuasTpainoHHoro 3apsaaa He HMEIOT pewaio- -

ero anavyeHus p npeuMyIlecTBeltHOM BulJeJeHN CTPOHLHSA llll;.l0 Cg:::::::::
HHIO C KaJblueM, TO IBa nocjeaHnx (llﬂl(TOpﬂ HrpaioT, KaKk BilJHO,
Teabno Gosee BayHylo poab.
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. e 4 |ABAREMMA HAVE CCCP . VPANBCKMA HAVUHMIR LEHTP
- | METABOJIH3M PAHOH30TOMNOB B IHBOTHOM OPFAHH3ME

3. B. IVEPOBIHA, B. A. OTJERITHH, II. M. MAJIKHUH, J. A. COKOB

O AMHAMMKE PACMPEAENEHMS UE3MA-137 NO OTHOLUEHMIO
K KANIMIO B PA3NMYHBIX OPFAHAX M CHUCTEMAX

TIpn maywennn mexaunamon oGmena PANNOAKTHBHOrO Le3nst B opranname
OXHHM N3 KJIOUeBLIX BONPOCOB ABASETCH €ro CBAab C Kaanem. Hasectho,
4TO TpHl PaBHOBECHH MEXKAy PALNOHOM W OpraHH3MOM oTHowenne Cs'¥7/K
B uesom opranuasme B 2,5—3 pasa sue, yen p pauuoxe, T. e. HaGalogaercs
YCWJIenHan KOHUEHTPAUNs paauouesnsi no Cpabuenuio ¢ Kaauem. [Tockosn-
Ky OcHOBHast Macca pericTpHpyeMoro npuxusnento ueans-137 naxonntes B
MBILIEYHOI TKAHH, MOKHO NPEANONOKHTb, UTO OTMEUeHHOe BHIIE OTHOCHTCSH
B ochobHoM K s7oii TKann. Ho aas Gonee noanoro nosnanms 3aKoHOMepHO-
cTeil oGMeHa Ue3nsi B OprannaMe HeoGXOMMbLI CBeJieHHs O HAKOMACHHH Le3ns
110 OTHOLICHIIO K KaJlio B APYriX opranax i CHCTEeMaXx, ¢ APYrHM COCTaBOM
TKauenulx GeNKOB, C APYrHMIl CKOPOCTAMH 0GMena,

Onpenenenne annamukn PacnpeieneHns Le3ns no OTHOWEHHIO K KaJaiio
B OTAeJLHLIX OpraHax H CHCTEMax H COMOCTaBJelie Kos(puunentos Kou-

UENTPALIIN UE3NA 1 KAaMHs B KJAETOHON Macce pasimumbx opraHoB cocTa-
BHJO ueab Haueil paGoTkl. :

T IHIE———

s oy s

So—

Meroguka

f' Buno nocrasneno apa onwura. Ileppuit nposenen na 94 Geawmx Kpuicax

(camuu), necom ot 200 no 290 2 (B cpeanem 24242 2). B Tewenme seero

| 3KcnepuMenta xupoTiHbe nonyqanu HOpMAanLHLI BUBAPHAHLIT paunon, B Ko-

TopLlit Buocuan pactoop Cs'¥ C| ua pacvera 2 MKKIOpU Ha KPLICY B CYTKH.

B Ttevenne onwta Muoroxpatio onpeneasan copepxanue ueausn-137 n

| PasmNuHLIX opramax W TKamusx. 3a6oii KUBOTHHIX, N0 5—6 ocoGefi, npons-

| . Bomman uepes 1, 3, 5, 10, 186, 20, 25, 30, 40, 50, 60, 75 1 90 Aueii nocae nava-

. 18 3KcnepuMenta. 3a cyTkH 10 3a60s mo IWecTh KpLiC nomeutann s oGmen-

lbie KAeTKH aas cGopa bpuaenenuil, Mpn 3aGoe orGupaan pasanunnie
Opraiul I TKaHi, N1aaMy H3 KPoBH Noayuaan oGLNHbIM nyTem. -

Conepxanne Cs ¥ p gone NPOG Onpeaensiin OTHOCHTEbHEIM METOLOM:

Na cuerunkax tuna B®JI-T-25 (sppextnsuocts cuera cocrapasina 149,

CTaTicTHueckas ownGka naMepenns Gujia B npeaenax 1—5%), conepika-

e kaausn'! B npoGax — na naamenHoM (oromerpe PI1d-58, omnbka==7%,

Yenaonus BTOporo SKCnepHmenTa OBIIN aHAJNOTHYHLL YCAOBHAM nepnoro,

TONLKO Kphic ymepuisasan ua 50, 100, 120 u 150-¢ CYTKH mocJsie BBeaeHns
pannouesusn. ' ;

D

Pesyneraru

Anaana cyrounwx nopumii paumonos Kpuic Ha copepxaune b unx Cs 137
foka3san, u4To Kos(puuuent napHamun BeAHNHRL cyTOWHOrO nocrynaenus

STOro paamnonsorona pasusaca 20%, 1. e. Gua Hepennx, Kopm xusotnue
noeaani noJaHOCTLIO, - ;

D e o R S SR T

' Conepakanne ' xaans n npoGax onpexeasan B. M, Jle6eaen u W. T. Bozonosopa.

<3 3axas 37
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JuuamMuka nakonaesus uesns-137°

i 55 B HEKOTOPLIX opranax i TKaHfiX mpep- | . HOC epnHHLe, cBHAETeNb- L
i T crasaena Ha puc. L. Buawno, ‘ITQ Hepes. 4« cTByer o6 oAHHAKoBoOfl Yy
li- | . 40—50 nweit ycranasaubaercs' otiyo- | | CKopocti BhjesenuA o6o- g ¥ o)
L ¥ JouesNns B OTACAbHLIX Opranax n TKa- . Kposn uepes nouxu p veo x|SR :—;;,,, -1
f | €2 HAX. 370 JKe NOATBEPIKAAIOT I JNTepa-- JIOBHAX PaBHOBECHSI, E':.B o B .
R | =, Typunie nanusie [1—3]. 5 - LlesecooGpasno  one- e MT
i g Mo konuentpauny Cs'" B nepron_ | HUTH KOS(XPHUHENT Kkon- o e G SO T W
a ot 50-x no 90-x cyTOK BCe HCCJea0Ban- UEHTPALHH 1e3HS (K ean) 0 20 30 40 c.fﬂ &0 70 &0 s0
o JI dJ HLIe TKanl MOXKHO pacnoglzg::;{l; I.'->C.'le- ( B BOZIE Kﬂﬁmk pasany- ik Ymau
g kY Aylownit  pAa:  MBILILG I>ne-. HBIX TKadefl no cpaBue- ; TRamy
3 3 Hillb>l{0c1'b>l\l03l‘ Z3PHTPOUNTE > | HHIO_C ero cojepmxanuem aale Crnommane Cs/K naaswa | TROHAX mpu
Fod ) >naaama. ITOT PAL COOTBETCTBYyer B JXHAKOM wacTH nJjas: ATUTEALHOM TMocTynaenmn ¢ mimeft.
s ° npusenennomy B paGorax [1, 4], MBI
.} z B taGa. 1 npunexenl ""PEMQEDN‘ Pacuer nponssezen no dopmyae
~ cteneneft (Qynxuuy, onucuBaloued c K
E‘S BLICOKHM K%]gq:(puuuemou Koppeasiuiy X Csin ya _[&opr (Cspya Vu)]'
- T e HaKonJaenne paaloakTHBHOTO ueans Cex ya Vin-Csqs .

)

B TKaunx 3a nepxoa ot 1 no 40 cyrok,
Bpena,cummy

Ha Ta6a. | nnaHo, uto cuHauana
(f=1 cyTKn) cKopocTh BRJIIOUEHNs le-
ann-137 6La MaKcHMAaAbLHA AJ5 eye-
HH H novueKk, MHHUMaJbHa — OJIA MO3-

rae Csy,yq 1t Csgy ya — COZlepXaHne nesus p 1 ma BHYTpUKJeTOUNHOl H Ble-
KJIETOUHO{l BOAK, cOOTBETCTBEHHO; s

Csope 1 Cs,, — conepakanme Csi¥? g | 2 TKaun u 1 ma xmuakoft vacty .
naasmel (cocrasasomedi 93% or peca naasmul); :
Vex 1V, — Komuecrno BHEKJCTONHON M BHYTPHKJETOUHON XKua-

Puc, 1. Konuentpaunn Cs'*? p trannx
(a) » naasue xponn (6) kpuc npw Amm-
TeALHOM NoCTYnaenHy ero ¢ numel.

ra. B nocaenyiowmnit nepuon, cyas nos ‘

loKasartesio H cTeneHy b, H3MeHeHHe KOHUEeHTpauny paxgnoue3nss B nouykax u

nevenn OTHOCHTENALHO HEpBDlla‘lﬂJIhHDﬂ KOHHEHTpalHn npu =1 paBHO OTHO-"

CHTEJILHOI CKOpOCTH yBeauueHis ero KOHUENTpauHl B njaaame u JHAYNTENb-
1O HilAe CKOpocTH npupocra coaep:KaHHA Le3Hsi B MBILIAX WJIN MO3ropofl
TKaun, 310 CBIIETEJLCTBYET O BLICOKOI CKOpOCTH. oGMena Ue3nsi B neueHn:

I NIOYKAX, YTO NMOATBepHAaeTcs H Npu anaanse coornowenns Cs'¥/K p cue- |

TeMe TKalb — njaasma (puc. 2). | ;
B neuenn n noukax yie K KoHly nepBubX CYTOK (a BO3MOXHO, i paHL-
lue) yCTaHapaHBaeTcs NOCTOMHHOE COOTHOUICHHE MerKJy coaepiKannem ne-

31f 11 Kaaud B TKAHUW 1 B MHAKON wacTi NJ1a3Mul, B TO BpeMs KaK B Mo3ry:

I Mpllnax — nocae 15—20-x cytok.

Cs**1/K tkans
B TaGn. 2 npusegeno cpeawee otnowene

Cs7/K naaama

20-x no 90-x cyrok (I onwmr) u or 100-x go 150-x (I1 onmir).
Kax muawo, ans Beex opranos ormeuaercst ycHaenHas KOHUEHTpauus ue-

3HA' N0 CPaBHEHHIO C Kajuem .

H3 NJasMBl, OAHAKO HeogHHa-

KOBasi Ans pasjiHyHBIX TKaneil.

HutepeciniM  npencrasasercs

: Ta6auna I'
Napamerpu dynkuwm y=A> (y — naxongenne Cs**

32 nepHop,oT |

e SO R . iy i

B THauAx 3a 40 awef onurta, t — B cyriax)-

KOCTH B 1 2 TKamm u B 1 M., COOTBETCTBEHHO,

- Ilpununn nogoGuoro pacwera nenoavsosan ®. B. LrpayGom [6).

Koanuectno sue- u mnyrpnkaerounoii MHAKOCTH B TKaHAX oOnpeie/ieHo
Creayioutiim oGpasom. [Mpeapaputensio na Tpynne Kpeic aHaJOrMYHOro Beca
Guio naiifeno obuiee cozepianne BOAM B Kkaxnoii Tkaun (Ve) npn suicymm-
Banni o6pasuoB 0 MOCTOAHHOrO peca. Pasmep Bueknetounoro NpocTpancTea
(B % x mecy Tkamn — Vy) pasr ua paGoru [7]. '

“ Toraa Veg=Ve Vo, u Vin=Ve V..

AunasornunpiM nyTem onpeaesens KOS(HUNeNTL KOHUSHTpaLIN KaJis
(taba. 3). M3 rtaGanus suamo, uto KOS(puUNenTs KoHueHTpauun ueans, .
Kak H KaJusl, B BoJe KJACTOK PAa3fNyHLX OPraHoB Najeko He OANHAKOBBI,

. Mo peaninue K ueanst ncenenosanmue TKAHIl MOMXHO pa3fe]nThL Ha cJje-
- Ayiolune rpynnii: Mpltiel Geapeninie, MONKH, ceMeHNUKE 1 KOxa (40—50),

Neuenn, u cepreunan mumua (25—30) n moar (12—14).

Caenyer oT™eTuTh oanosnaunocTs pesyabTaTtos otnowenns K kaans u’
neansn: anst GOMbUIHHCTBA HCCJACAOBANNHLIX opranos (neuenn, nouex, KoK,
CCMENHIKOB) OHO panno 1,9—2,2, nas MbmeuNOil TKanun 2,7—3,3. ;

310 noasoasier HPEANOMOKITL, YTO NPUYHHA Pa3ANuNS Le3usT N KaJaus
TPHl BRAIOYEHUI HX B KJCTOUHYIO (hasy oanmnakoba AAst GOJLUINHCTBA TKa-

~ Heit n HECKONBLKO OoTauqHAa aas MLILIeHNoil TKanu, BOJMO}I{IIO, B Mbiugax

i tosca: oons peee ER AR | : o

i ara: " - A, A P& 0
pepo-CHHANLHON  JKMAKOCTH . . Txams sunfaun oo lo uesnesux| b » i & Ehaind atmooans %ﬂft_ua_@_
coaepicanie Kaaus npHMepHo 2 TP - Cs"/K naaama

B ABAa pasa HIMKe, yeM B nja- : |
ame Isll TO  COOTHOILUCHHE  Mummi | by 2,08 B30 0,921 | 0,991 i Trank lonur | 11 onur Trane I onur |1l onur
Cs'*"/K moar Mewens , 5,00 3200 0,406 | 0,976° |

Cs‘l.“![( ucp_ Ccn. X OKHSNB‘]ETC,{ nu‘"‘" CR ) 6158 3300 0,415 0.955 i
i TaKKe DABHLIM 2—3 Moar , ., 0,47 - 225 10,962 | 0,992 | Muunua Geapa . . .. .| 3,15 3,20 Il Cemenmmgn . . . . . . — | 1,50
b P = Maaawa' . .| 036 M50 | 0,410 | 0,049 | Mewewn . .. .. 10| 226 | 1'7q [ Semm .. . w A ¥
& Cootnowenne Cs"/K b cu- : ‘ -  Moweu, .. .....1 260 | 1,00 [[Jlerkme . . .00 0., = |1'ss
‘ : CTeme Mova — naasma, pas- mm’},’;,';:j,?.' fue. Jlan neex xosdduumentos Koppense- L TR R 1,02 1,50 || Cs**7/K mowa—naasma| 1,05 —
Vi ! Ceppewnan Muumma . . ., - 3,14
£ él ;
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sdpuune pauni xaaus u uesns-137 o poaroRt kaeTounof dase
- ; L ~ pasnnunbix THanefl Ha nepuoi pasHoBecHs

K“."“' BOMML | Koamw, kaanm, K
Aa;r:ﬁy M2 ua | 2 TRann K KR e
Trab B TOM K" Kaaugn
V= V“ peero n“nmq_ Kamis uelns 1
‘ noro

Mumma Geppa. . . . . . .|74,5|12,5|2,08| 0,034 | 17,6 | 47,5(56°) | 2,7
Muuma ceppewman. . . . .| 78,531,561 1,20| 0,085 8,8 ) n 3,3
Rlewewt . . ...... .|71,0]20,0]1,91| 0,054 |13,6] 25,0(24%) 1,9
Blowxn . + . . ......|745]43,512,08]| 0,117 |30 50,0 2 2,2
B . . . et e |00 27,5 ] 100N NS 8,9 | 12,3 (14%) 1,5 o
WA . . o o v 0«00 | 5,0143,56]098 ) 81170220 46,3 2,1 ¥
Cewenmtngn . . . . . . . .| 52,0|28,0|1,75| 0,070 | 26,6 | 49,6 1,9

* Mo zaunum 11 onura,

* CYUIECTBYeT elle i AONOJAHHTENbHLI (aKTop, 06yca0BANBAIONULIIT NOBLILICH-

HYIO AHCKPHMHHALHIO KaJAid NO CPaBHEHMIO C le3HeM NpH HX OTJOKEHHH B
kaetounofi macce. Onuum M3 Takux Qaxtopos momer OuThb cneundutueckuii
Geaox mMuiweunofl TKaun — aktomno3nn [8].

Monyuennule AanHbie CBHAETEJALCTBYIOT O NOJHOI aHanoriu B pacnpene-
Jenny Ue3ns # KaJus 1no oTAeAbHLIM OpraHaM H cHCTeMaM C NOCTOAHHO

Gonbwnm Ko3pduuuenToM GHKCAUNI [EPBOro 3/JeMSHTA NO CPaBHEHHIO CO

BTOPLIM. CJIGJI}’ET 0HAATL HX KOHKYPCHTHLIX OTHOLIEHHIl IIpH BKJIIOYEHHH D

KJETOulylo Maccy, npH ycJoBilll, KOHeyHo, orpannyentoil oGMennoil eMKocTH

CTPYKTYP, OTBETCTBEHHLIX 33 STO BKJIOYeEHHe.
YHTLIBAA OYCHbL GNCTPOB ycTaHon/Jieille paBHOBeCHf MeXAy COAepHia-

HHeM PajHOLE3NA B Maa3Me H B HEKOTOPWIX TKauax (Hanpumep, B neveHu
'} nmoukax), MOXKHO CleaaTh BLIBOZ O TOM, 4TO B STHX TKaHfix HeT (pakunii

¢ Majoil ckopocTbio oGMena, BO BCAKOM cayuae nx BKaaj s ofiee coaep-

JKaHne Ue3Ns B STHX Oopranax oyenb Hesnauutesei. [lostomy npisenennuie
B pase paGoT Beanunnul MemnennooOMeHHHIX ¢pakunit H 3(PekTHBHLI
nepion nonysusedenun Cs'3 ua stux dpaxunii ans nevyeHn WAN noyex or-
pakalor, no-BHANMOMY, TONLKO ycaoBis o6MeHa MuilleYHOf TKani, ¢ KOTO-
poft 3Tin opransi GLICTPO NPHXOAAT B pabHoBecie uepe3 naasmy. Orciona
caeayet cleJaTh BLIBOA O TPYAHOCTH Onpefesenis HCTHHHOM ckopocTH 06-
MeHa B TaKHX TKaHfix B YCAOBHAX in vivo, ecan ocHoBHas Macca pajanon3o-
Tona colep:KuTcA B Apyrofi TKaHu ¢ Menblefli cKopocTio o6Mena.
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1974
- METABOJIH3M PAZIHOH30TOINOB B }{HBOTHOM OPIAHH3ME

A. B. BAJKEHOB, I. A. MEHBIIIKOBA

3ABHCHMO‘CTb BEJNIMYMHDI. BLIBEAEHMS HTTPHUA-91 M3 OPFrAHM3MA
OT AO3bl U CPOKA NMPUMEHEHMS Ca-34TA

B macrosumee Bpems nakonsen Goaboiji

N0 BLIACHEHMIO 3aKonOMepHOCTeli noBenens HHKOpNopHpoBaHHLIX pajno-
nsotonos. Jas  yckopeunss pupegenys HHKOpnopuposaHuLix ;uera.n.non
NPHMEHAIN KOMIJIeKCOHLI, Bnepsuie Komnaexkcon 3]IITA nmi BLIDEICHHA
113 OpraunaMa WTTPHS i NAYTOMNHS HCnoab3oBaan A. 3, Kau n H. I1. Tpery-
Genko. Fmeomnecs s JTepatype nanne no s(dekTHsROCTH 3T0r0 ubmnnex-
COHa OTHOCATCS K HAYaALHOMY nepiosy HHKOpropauuy M30TONOB — B Tede-
HIe mepnLiX AByx Hexeab. Hauuule no, npumenenmo ATA na noagunx
CTANNAX HHKOPNOPALI PARHONTTPHS OTCYTCTBYIOT.

Heavio nawefi paGotu 6o H3yuenne 3aBHCHMOCTH BeJHUNHL BLIBe-
Aenust nTTpua-91 na oprammama or PasiEIX 103 komnaekcona Ca-3ITA,
NPHMCHAEMLIX OAHOKPATHO B GoJee noaammie CPOKH (HecKo/ibKO Mecsiles)
nocae ero nixopnopauun. IMocranoska Taxix SKCNepHMENTOB JaeT HaM po3-
MOZHOCTL, BO-NEPBLIX, CYANThH 0 MaKCHMaabHO AOCTYnHOI foM1e paanonTTpHa
B 3aBHCHMOCTH OT A03bl KOMNJEKCOHa, BO-BTOPLIX, ONpeAeaHTL ONTHMAJdbe
HYIO 103y KOMIMIEKCOHA ANst BLIBeAEeHHSN HTTpHA-91 3 oprawnsma b 3anu-
CIIMOCTH OT CPOKOB €ro mpumenenns m, B-TPETLHX, O COAEPKAHHH H3TyvaTe-

J5 B OPranu3Me MOXHO CYANTL MO KOJHYeCTH
: I AAHOaKTHBHOCTII, B -
Hoit Ca-3ITA ¢ mouoii, & S

SKCHepHMEHTaAbH LI MaTepnaa

Marepwan u meroguka

/

- Onut nposoanan na 88 Geawix Na60PaTOPHLIX KphICAX-CAMUAX NATHMe-
ciiioro soapacta. JKusotuuix pasgeanan ma 5 rpynn (I—V) no cpokan
BBEACHNA UM KOMnJexcona: na 3, 8, 32, 64 n 128-e cytkn. B I—III rpynnax
'Gmno no 16, B IV—V no 20 xpuec. Tpynnu pas6uan na 4 noarpynnut. Kax-
Ioft_noarpynne BBouAn onpejesennue A03k KOMIJeKcoHa. :

: Pacrtoop xnopuaa nrTpuna-91 Ges nocurens (PH 2) b oGueme 04 Ma,
ITO cootBercTBOBano 40 MKKIOpu Ha Kpricy, iibeunposaan o ornpenapupo-
Baitylo xsoctoyio peny, Kaabunenyio coan SJITA (PH 7) B o6beme 1 aa
BBOANII BHYTPHGPIOWNNNO BCeM rpynnaMm KHBOTHLIX OAHOKpaTHO mno 10,
50, 100 1 200 sixzMoaed wa 3, 8, 32, 64 1t 128-e cyrxn, 3
IMononuTuux KuboTnux 3a6upann B pasnue cpokH, npeasaputesnbuo
BLICAJKHBAS NX B OOMeHuke KAeTKy 3a 4 ans 1o 3a6os (I rpynny xusornmx
BLICAZLIAN Cpa3y JKe nocje nexenns panuonTTpHs), ;

Hawmepenne KpaTHuX 06pa3suos Tkameli N Kajda, a TakKe ynapeHnux
06pasuos MOYH NpoBOAHAN Ha noayaBToMaTHYeCKOM annapate «Tecaa»

0C/e BHECeHHA NoNpaBoK Ha caMoMNOrJoMenNe B oGpasnax ‘conepmauué
H131yuaTe/i B TKAHAX H DHIAENCHNAX BEIPAXKaAH B NpoueHTax oT BBeAeHNO-
o Koandectsa utTpusa-91. Moayvennwe tannue no Kaxaoil rpynne xusot-
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: Tad6auuwa 'l
5 . Conepwanse uTTpus-91 B CyTOUHBIX NOPUHAX MOUH KpBIC, : ~ TaGanua 2
' ' ' T X % ot BuefieRHOrO NSAYNATEAR SHE) Conepanue TTpusi-01 B CYTOUHBIX MOPUHAX K3Id KPLIC,
; ; i : % ot pbeaentioro naayuaTeam -
g Io3a Ca-3ATA, Mxameas g. ) > \
; Tpynna Hun onura . { i \ Noaa Ca-BATA, sxamods
§ 10 50 109 200 L& Tpynna | Jmm onura
? ' \, 10 50 100 200
i : 0.3040,04 |10,0542,246 |10,66+1,032 | 10,671,765 4%
£ oh 11,1&8:079 1.63£0.105 | 1,220,112 | 1,154+0,092 l 1-f 0,604+0,274 | 1,16+0,381 |1,538+0,351 |1,78440,585
Ly ’ 3 | 162400035 | 2,55x0,145 | 2,706+0,145 |2,71740,108 - I 2-i | 1,620,320 | 0,68+0,080 |0,902:0,359 | 0,850+0,114
tk 4-i 0.5240.058 | 0,690,055 |0,795+0,043 . |0,905£0,046 & 3-8 g.ggig.% 0.5023:0,212 0,820,107 0.1890.160
By i X i ™ ] » 10, 0! ! ¥ i [ ] +0,
17 { '
i i
¥ . 0 0,071+0,008 | 0,091+0,06 | ;
{ 68 | 0000, 00 | O O0iE0.005 | 0,08930,015 | 0,10130,008 ~ | 61 ['0,227+0,052 |0,275+0,032 | 0,171+0,026 | 0,302+0,036
| R Do | VRRR Dwdew dmsdl Lo | b [Ssde GRS SiSses | iatim
' z 0] . s " Ve ' - * P U ] '
g o S S : ' ‘ 9-n 0.156£0.046 | 0,272+0,051 | 0,243+0,082 | 0,163+0,089
. 0, 02840,002 | 0,025£0,003 | 0,031:+0,005 : ‘
: 3l gﬁﬁﬂ.%’ 8.033§0.002 0,030£0,005 | 0,036::0,001 30- 0,023+0,007 | 0,041+0,009 | 0,031+0,008 | 0,051+0,008
111 32-i* 0,864+0.065 | 0,912+0,033 | 1,179+0,167 1,635+0,154 1 3L-n 0,072+0,017 | 0,05%0,010 | 0,067+0,014 | 0,044F0,012
330 | 0.163%10.026 | 0,199+0,027 |0,252£0,032 | 0,3850,007 32-0 3'3?&%3%" 3'83%8'883 8'940941%3'3375 8-9&&,-8}2
' i ] ] Ve ' ] ] [ [
' 62- 0,020,002 | 0,02+£0,004 | 0,020,001 | 0,016:0,002 _
v | & | ookoioos |o.02st0000 |0,02550,002 | 0,000,018 2 [0.05540.005 | 0,05550.015 | 0,00+0,00 | 0.090:0,0%
S (DB |dehin GEIM DRt v | BB BUSENE SBIGES | Cuiieh
68 | 0,0050.00. 18 i 65-1 | 0,069%0,002 |0,075+0,021 | 0,070,019 | 0,107+0,009
126-fi 0,0214+0,007 | 0,021+0,007 | 0,018:0,001 | 0,021:0,002
v 127- o,ozzio.ooz 0.025§0:001 0.022£0,002 | 0,0240,001 126-1 0,0114+0,004 | 0,019+0,005 | 0,011+0,005 | 0,01120,005
28-i* 0,641 £0, 046 127-0 0,007+0,001 | 0,012%0,0001 | 0,021£0,004 | 0,017%0,004
129- 0081 50:010 g";’%ig'g?g g'%ig’g 0,177£0,025 g 128-a* | 0,016+0,004 | 0,016+0,005 |0,027:+0,008 | 0,014:+0,005
106120, ,119:£0, ' ' - 129-ii 0.015+0.003 | 0,02230,008 | 0,026+0,005 | 0,022+0,005

* Hupexinn KOMIIEKCOMA,

HBLIX TOABEprajai CTaTHCTHYecKoil 06paGoTKe — BLIMHCAAAN CPEAHHE BEJIH-
yuHL | CTAHAAPTHOE OTKJOHEHHe, XapaKTepuayioulee ANCNEPCHIO ONLITHBIX

* Huuexuus KoMiiiekcona,

0,019—0,037%. HMamenennsi HHTEHCHBHOCTH BEiZenenus HTTpHsi-91 c Mouoil

S AaHHBIX. B 3aBHCHMOCTH OT /103bl KOMIJIEKCOHA MpeACTaBJeibl Ha piIC. 1. do3ut Ca-
mi % 2 ; DJTA 50 u 100 mk2moa6 N3-3a OTCYTCTBHS AOCTOBEPHLIX PasaHYHil MEXKIY
& p b HHMH HA NPOTSKEHHI BCEX CPOKOB HX MPHMEHEHNS NpeiacTanjieHbl cymMmap-
e - e3ynbrathi M oDcypaenne #oit kpusoii. Kak BuAnO N3 pRCyHKa, 103kl KOMIUIEKCOHA PE3KO MOBLIIAIOT
i LM g : i BLZIe/ieHNe HTTPHS C MOYOIl; ecTecTBeHHOe BhIAeaeHiNe NTTPHS C MOUOil
. = 45 Aunaan3 pannmx Ttab6a. 1 nmo- | (em. puc. 1, 4) Bonots ao 64-ro ans cimKaercs Gosiee pe3ko, ueM BheJeHIe
ol E‘ _ Ka3blBaer, YTO eCTECTBEHHOE BLI- naayuartens xomnaexkconom Ca-3JATA, Otciona MOXKHO clleiaTh BLIBOJ, WTO
|43 - &2 AeJielie HeBeCOMOro nrrpus-91 JOCTYnHAs AAS  DBLIBEAeHs
He . 3 C MOYOil B MepBulit AeHb cocTab- KOMIJIEKCOHOM J0Jsi H3Jayua-
| s 4f aser B cpeanem 10,4% 1 peaxo Tens, HAXOASMIErocs B SASABES
i - ' 1 - y REXS petedhive. el Conemianue WTTpis-01 Bo Beem opranuame
Wl o Eﬂm— CHIKAETC Ha BTOPOIl JeHb (no HH3Me, YMEHbLIaeTcs MeaieH- " " cm::me KpbICsl nopcpouau.
: 4 1,3%). B naapueiienm comepika- Hee, 4eM J[Jfi ecTecTBeHHLIX : 9 OT BBeeHNOro H3AYHaTean
S g0z . HHe uanyvareasn p moue (6—7- MexaHH3IMoB MOGHAN3ALHH
' _}19!!};) nanaer 1o Osl%u 4TO CO- paaHONTTPHA. -ncm. Bech oprannam Cueaer
: A I . - . Iaacyercs ¢ panee noayueHubiMit Ecan tenepn conocTaBuTh
v x "’Zm 8 naunmimu [1—7]. B. Goaee noan- 3c|1¢exruxuocrb pasnbix 103 it . o P
i g HHE Cpo . 0 . Ca-9/ATA oraeanio Aas Kax- - 05+ 2042,
:! Puc. 1. Cpapuenste 3dpdexTupHOCTH 103 127,1-![)115::;, ng;il!aﬂ ¢ 30-ro u Ea ‘1 noro 'U’c m{an onu'ran CTAHYT 8-it 7‘7.74;};0:82 60:92;1;1,25
Lt Ca-3ATA B Bubesenmn urrpua-91 ¢ mouof, » SKCKpeuns meran s 2 ik 32-1t 69,49+1,61 58,85+1,71
Zlosa  moNmaexcoms, AxexoAs; §—10, 3—80—i0, C moyoft KoaeGnercsi B nHebGoJb- 3aMeTHBIMH HEKOTOpLIE 3aKO- 64-it -68,94%1,14 59,30+1,55
i — 200 u 4 — KOHTPOA. WX npepenax u cocrapaseT 128-i 70,57+0,48 59,85+1,37
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Puc. 2. Hamenenne Bo ppesenit conepxauns utrpua-91 s txa-
HAX H OPraHax Kpuc. .
1 — nevens, 2— nouku, 3 — Bech DPranm3M KO AHI0 BBEACHUA KOMIaek-
cona, 4 — cxeier. ;

"Tax, ua 3-it neub onurta HaGmonaercs GuCTPHil Hauaablblil pocT s(ex-

THBHOCTH KOMIJeKcoHa Aas Beex 703, XoA KPHBBIX JUIA STHX 103 OAHHAKO-
Bulil, XoTs M uMelorcst auaunmuie pasanuns mexay 10 n 200 mxamoansue
Ca-3TA (p=0,007). IMockoabKy AOCTOBEPHOIl pasHHUE MEXIY KpPHBLI-

.Mi 2 g 3 net, npaKTHYeCKH MOXHO MPHMEHATL B 3TOT NMEpPHOA 100 smK2moab.

C orapanenneM CpoKa ApHMEHEHHS KOMIJIEKCOHA 3aBHCHMOCTD sexTnn-
HOCTH OT ero A03Ll ONHCHIBAGTCH NapaijeibHbIMI NPAMLIMI 10 64-ro nus,
T. e. B npejeaax Majbx 403 lapactaiie S(QQeKTHBHOCTH HAET MELJCHHO
I OAMHAKOBO A4S BCeX A03, HO 3HAMHTENLHO YcKopserca npu Goabuwinx no-
3ax. UeTko 3aMeTHO 3T0 Juilb ¢ 8-x no 64-e cyTki. - _

TMo-BuANMOMY, B paHuue CPOKH ONETA H3jayéarteab (HKCHpOBaH B TKa-

' HX He OueHb NMPOYHO, NMOITOMY YiKe B mpeAenax Majblx 103 GLICTPO Hapa-

‘ctaeT s(dexTHBHOCTL KOMIAeKcoHa. DTO MOXKHO paccMoTpeTb H € HHOIL
TOUKNH 3penisi: b paniue cpoKH 3HAUNTebHAN /1033 NENOHIPOBAHNKOIO B TKa-
HAX N3AYuaTeaAs JErKo Z0CTYNHA AJNs KOMIJIEKCOHA, NO3TOMY yiKe B npeaenax
ot 10 10 100 mxzsmoseid pocturaercs makcumym sddekrnsnoctn IATA; na
NO3AHHX CTAAMSIX OnLITa, KOrja ocrapiipifici B TKaHAX HaayyaTtenb YiKe
(pHKCHpOBAH MpPOYHO, T. €. JMerko ROCTYNHas AAf KOMIJEKcOoHa .JAonfd ero
He3HauNTeAbNA, 3aMETHOTO BLIBeAeHHS HTTPHA-9 ynaeTcs AOGHTLCA AL
GoablIMI 103aMH KOMIJIEKCOHa, ; ' -
Conep:anne nTrpus B Kane (tab6a. 2) B nepsue ABOe CYTOK MeHblle

(1,27—1,01%), vem B Moue, HO 3aTeMm, Haumnas c G6-ro auf, npesuiwaeT

KOANYecTBO MTTPHSA, Buaeasemoro ¢ mouoit (0,036—0,224 u 0,036—0,1%.,
cooTsetcTBento). Hu onma u3 menumTyeMulx 103 KOMIJEKcoHa He jaaa no-

BbLILICHHA COAepIKaHUA HTTPHA B KaJje Nno cpabHeHHlo C eCTCCTBCHHLIM Bhige- '

JeHleM ero 10 NpHMeHeHHs KOMIJIeKCoHa.

BrisicHiB 3aKOHOMEPHOCTH BLIBEACHHS HTTPHS B 3aBHCHMOCTH OT CPOK&
1 J03ul NpHMEHeHHs KOMIJEKCOHa, PacCMOTPUM. CCTECTBEHHOE [OBeAeHie
naayuatens B opranuame. [ToonuITHLIX KHBOTHHX MM 3a6uBajn b paauie |
CPOKH, @ STO NO3BOJASET MNOAYYHTL AAHHLIE O ECTECTBEHHOM cojepiKaHiir
HHKOPNOPHPOBAHHOrO MTTPHA B Opranu3Me HA NPOTAKEHHH AJAHTEJLHOTO’
spemetii. [lns 5TOrO K cymMMe cOfepiKaHHA HTTPHA BO BeeX TKaHAX M Oopra-

Hax B JeHb 3260 Mu NpHGaBHAN KOJAHYECTBO HTTPHS, DLIBEAEHHOr0 C MO~

4oil 1 KaJoM B <KOMMJIEKCOHHBI» 1t enocaexoMn/eKconnutii» aun. (ta6a. 3).
Ectectnennoe BuiBeaeHie HTTPHS H3 Opraiu3Ma CO BpPeMEHEM yMeHb-

waercs ¢ 84 no 69,5% (puc. 2, 3). Cumkenne xopomo BLIpa¥eHo 10 32-ro

ausi, Ha Gojee MO3AHHX CPOKAX, KOTla €CTECTBEHHOE BHAENEHHE ¢ MOYOIl I
KasoMm He3HaulTe]bHO, CoaepiKaHie HTTPHA B, OPraHH3Me MOYTH He H3Me-
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.Ca-3OTA nopmuiuaer BheneHune

" usieTcst 1 AGPIKNHTCH npiMepHo Ha oaloM yposhe fo 128-ro ann (69%). Heii-
. CTBHE pasHBLIX 03 KOMMJIEKCOna He HIMeHfieT KOJAHUecTBa HHKOpHopupopan-
HOro NTTpHA U B ckenete (cm. puc. 2, 4). Conepxanie MeTanjsa na npors-
- JKeHHH BCeX CPOKOB, Kak 5To Guio yctanosieno u paubwe [I, 4, 6], ne
-H3mensietcs, a Komnuekcon SQeKkTHBeH B TeueHHe BCero SKCINEpPHMEHTA.
- Hutepecno puificHnTh, B KaKofl cTeneny aocTynex Aas KOMNJeKcoHa paaHonT-

TPRl, 1ENOHUPOBAHNE B PAHLIX TKAHSX. -

[MonuiTka onpeaenexnst AOCTYMHOCTH HTTPHA H3 MACKIX TKaHefl He Jana
nosoknTeAbHoro pesyabtata. Cofepianie HTTPHA B INeYEHH H Nouxax
ymensuiaercs Geictpo (pne. 2, kpusbie I 1 2) u ne aasncut ot gosul. Oxnako,
KaK BUAHO H3 NPHBEAEHNBIX AaHHbIX, 06N sh(heKT ONHOKPATHON HHBEKLUH
KOMNJICKCOHA, T. €, BuBeJAeHHOe HM KOJHYECTBO pamloONTTpHA H3 opra-

- HH3Mma, COCTaBafieT Majaylio Beauunny. I'lo:-rrumy ecan OBl K MOMEHTY

HHbEKIHH KOMIJIeKCOHa B TOT MAH HHOM BpeMmeHHOll CPOK 3KCnepHMeHTa.
MLl 3aGHBaAl KOHTPOJALHLIX:KPLIC, HAM He yAajaoch Obl 3@METHTL CTATHCTH-
YecKll JIOCTOBEPHOrO CHHKEHHS COJepIKaHHsg H3nyuaTteasi B OTAe]bHO B3f-
TOM oprane. Iasi ycTauosaenus npeuMyllecTBeHHOl MoOisinsauuin paano-
HTTPHS KOMIJIEKCOHOM H3 TOf HJAN MHOIl TKaHH HEOOXOAHMME 3SKCIEpHMEeNTh:
C MHOFOKPATHBIM exKeJHEeBHLIM NMpHMEHEeHHeM KOMIJeKcoHa [8, 9].
MeTtozoM KoJuuecTBeHHONl JAMATHOCTHKH IOKa3aHo, 4TO BLIBOAHMAN:
KOMMJIEKCOHOM JI0Afi COAepiKallerocsi B OPraHHaMe TOKCHYECKOro MeraJJa
NOJIFKHA 3aBlCceTh, B YaCTHOCTH, OT BpeMeHll npUMeHeHis KOMIJIeKcola nocje:
OTPaBJeHHS TOKCHUECKHM METaJJIOM H OT J03Ll KOoMnJjeKcona. B pauunne
cpokn nocae orpanjenns (puc. 3) HaGnaioAaeTcs AOBOABHO pe3koe maleHHe
BLIBOANMOfi AOAH MeTajja B 3aBHCHMOCTH OT MOMEHTAa NpHMeHeHHST KOM-
naexcona, B paasueiiwem (nocae 8-x cyrok) cuikenue ero 3dextunio-
CTH MAET No 3KCHoHeHuHaabHOMY 3akony. Pasunua s seisoanMmoil posae -oT

‘HaxoAsllerocsl B OpranuaMe MeTajjia cocTapasieT 0KoJso 2, 3 npu HIMeHeHHH
' moan komnaekcona ot 10 no 200 mrxemored. Otciona caenyer, uto Gea yue-

Ta npuMeHseMoii B Tepanuy, a napaaienbHo H JAAA AHACHOCTHKH J03bI
KOMMJIEKCOHa MBI MOXKeM JONycTHTh OmnGKy B pacuere n03nl Gosee ueM B
Asa pasa. B npenenax nayuennoro cpoka (a0 128-ro ausi) BuBoAHMas aonst
naMelsieTcs B YeTHIpe pasa AAS MaKCHMAaJbHOMN 103bl KOMIUieKcona i Goaee
YeM B NAThb pas — Aaa MunnMaasioii. [lostoMy Hano cTporo yunTeBaTh, Yepes
KaKofl CPOK nocjie OTpaBjeHHs NPOBOANTCA KOJANYECTBeHHad AHAarHoCTHKA.

Buinoghbr

1. Buinesnenne paanoaKTHBHOrO HTTPHS N3 OPraHH3Ma NPoOHCXOAHT HanGo-
Jee MHTEHCHBHO B TeuenHe NMepBeX CYTOK Nocje ero BHYTPeHHero BBeAeHH:
(c mouoit 10,4%, c kaaom 1,3%).
B nocaeayomue AHH HHTEHCHB-
HOCTh Bhijesenusi, B ocoGeHio-
CTH Hepe3 NMOYKH, PEe3Ko CHHMKA-
erca H yxe c G-ro aus npeoGaa-
JaeT 3KCKpeuns ¢ KanoMm. YMeHb-
eHne coAepKaHus NHTTPHA B
opraHiaMe NPOHCXOANT 3a CueT
MOGHIH3AUHH ero N3 MATKHX TKa-
Heil, B TO BpeMsa Kak cofepianue
B CKeJere OCTaercsi NoCTOAHHLIM
B Teuenne pcero onumrta (128 75
aneit). o T I

2, Hwbekuusa KommjaekcoHa ;

a

BuiB2dewg KOPIASKCOHOM
codepraruz § goearuine
A~

L 1 1 L

b¢ b
Anu

Puc. 3. Hocrymnocts urrpua-91 aam pasmux
a03 Ca-31ATA (undpu Ha KpHBHX) DO DpeMeHil.
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e on npuMensiercs, Tem nuxe ero sdexrusnocts, Cyuiectsyer ABHAR 3a-

BHCHMOCTb S(()eKTHBIOCTI KOMIIEKCOHA QT €ro J03u, KOTOpas coXpaiser- &

Cil Ha NIPOTHAIKEHHN BCEro onuita.

- i
3. Hocrynuas ans Ca-3JATA noas utTpus, Haxojsulerocs B Opralusne, '}."-.{
‘YMeHblllaeTcsi MeAJeHHee, YeM JIf ecTecTBeHHLIX MeXaHH3MOB MOGHAN3ALHN, I

3710 nabaiofaercs AAS BCeX HCOLITAHHBIX 703 M Ha NPOTSIKEHHI BCEX cpo-
KOB 3KcnepuMmeHTa. _

4. YctaHoBennas 3apHCHMOCTb HaMelenns poctynHoctn HTTpus-91 aas
"Pa3sHbIX 703 KOMMJAEKCOHA C y4eTOM BpeMeHN npHMeHeHHs NMO3BOJSET omnpe- |
JIeANTh cofepiKauie H3ayyaTeds B OpPranusMe no KOAHYECTBY DLIBEACHHOM
'Ca-3JITA paanoakTHBHOCTH C MOHOIl, YTO MOKeT Jeub B OCHOBY KoJjiiye-

" 'CTBEHHOI AHATHOCTHKH OTPaBAeHNA. : ;
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AKAIEMIA HAVK CCCP - YPAJIBCKMIT HAVYHEIR LIEHTP
METABOJIH3M PAJHOH30TOINOB B }KHBOTHOM OPTAHH3ME :
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E. 1. CYXAYEBA, C. C. JEKOXMAXEP, T. II. APXHIIOBA

YPOBEHb PACMAZIA KOMMAEKCA Y-3/ITA B OPFAHM3ME
B 3ABUCMMOCTH OT BBOAMMOA [ O3bl

HMoanamunononnkap6ononsle KNCJAOTH B BOAHEIX pacTBopax 06pasyioT
NpoyHbLe KOMIJIEKCH € PSZOM METAaJJNO0B,"OJHAKO B YCJAOBHAX OpraHnama
3TH coeannenusi B Goapuleil nmam Menbuefi cremeun pacnapalortca. [axe
npn n3butkeé IJTA nabalopaerca pacnai KOMIJIEKCOB HTTpHSA, UIHKA,
Mapranua u xeneaa {1—3] B peayabTaTe KOHKYpeHUNH SHAOTEHHLIX MeTal-
JIOB 32 KOMMJIEKCOH, GHOKOMIICKCOHOB H aKTHBHLIX NOBepxHocTeil —3a pa-
auonykaun [1—>5]. BaanmoortHomleHns BHYTpeHHell cpeinl opraHusmMa o
KOMMJIEKCHLIX Coellnennil Bce elle H3yuyeHh HENOCTATOYHO, a MeXAY TeM
BLIfiCHEHHE YCJAOBHIl pacnaia XeJlaTHRIX coeAHHeHHil B opranusme HMmeeT
CyllecTBeHHOE 3HaueHle KaK C TOYMKH 3peHHs nosuiwenna 3ddexTHBHOCTH
KOMNJIEKCOHOB H HanpasJAeHHOro cHuresa crneundguyeckux KommjekcooGpa-
3oparte/ieil, TaK M AAS BHIAICHEHHA HEKOTOPHIX BOMPOCOB MHHEPAABHOrO
o6mena.

Oann ua nyreit pewenusi 3Toil 3anaun — n3yuenile crenenH pacnaaa
KOMIJIEKCOB B OpraniHaMe B 3aBHCHMOCTH OT HHKOPNOPHPYeMOil BecoBoil
ao3ul. ITo pnannuim paGotw [6], uepes 24 4 nocse BHYTPHBEHHOTO BBEAEHHS
kpuicam Y88-9J1TA B nosax 1 u 100 mxemosed B opranname ocraercs 35 o
15% m3nyuaTenst, COOTBETCTBEHHO, UTO yKa3nBaeT Ha Goxee BLICOKHIl ypo-
Belb pacnana HH3KOl 103bl KoMmnaekca. Pacnpepenenne ocrabuweiicsi B
OpraniuaMe JA0JH H3JaydaTess TakikKe TNOAYHHAETCH J[030BOfi 3aBHCHMOCTH.
ABTOpHI He NMPHBOAAT AaHHLIX MO BHIAENEHIIO HTTPHSA uepe3 nmoukn. Mexay
TeM H3yueHie YpoBHs BLIGLIBaHHA KOMIJIEKCHBIX cOeANHeHHil ¢ MOYOoil no3so-
Jipao Oul MOJAYYHTL AONOJHHTENbHYI0 HHGOPMALNIO O CKOPOCTH H BEAHYHHE
pacnajza xesaTHLIX cOellHHeHHIT B Oopranuame.

Leanio namwux nceaenosaunii ABAKAOCL H3yueHle ANHAMUKH BLiAeaeHHS
1 cTenenn pacnaaa Komnaekchoro coeamnenns Y®'-3JITA B wmupoxkom aua-
nasone HHKOPMNOPHPYEMLIX /103 B OpraHuame Kpic.

MerofauKa HccnegoBaHKi

OnuTal nposoauan na camxax Geawx kpuic (Bec 232,3+4-4,3 2). Pacrtso-
pul Komnaekca Y-3ATA, meuednoro no urTpuio-91, rotopuan c 10%-unim
H36uTKOM KoMnsekcona B cootnowennn 1:1,1. Xemars nnweunposann B
v. jugularis B po3ax or 10-5 1o 250 uxamosed na Kpuicy b o6veme 0,4 ma

-npn pH=a74, Oas ycunenus aunypesa KpoicaMm 20 HHBEKUHH KOMIJIEKca

noakoxuno spoanan no 5 sa 0,9%-noro pacrsopa NaCl, a nocre nubnex-
UM —no 5 Mma AHCTHAANpOBaHHOf BoAn nepopanbho. [locae Beemenns
KOMNJIeKca KpLiC KaTeTepH3upoBaiH, NOpUHH MOYH OTGHpajaN uepe3 Kaxk-

. xavle 30 mun B Teueue 4 u, 3aTeM JKHBOTHLIX noMewlaan B oOMeHHBle KaeT-
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. Ho3u xomnaexca,
Opranu u

Buigeaetn

Y1 nyepecomuil
‘0,00001 0,001 0,01 0,1

; . i

g epxanne nrrpus-91 b opranax H BeIAEACHHAX KPbIC
yepes 24 '« nocae Buynﬁioniuuoro“:unemu womnaexca Y 3ATA, % Ganasuca

B

‘MK2M04b NA KPHCY

1,0 10,0 Y 25,0 50,0 ' 100,0 250

Mewens . . . .| 7,89540,926 [56,736+2,275| 9,086+1,204| 2,448+0,071( 1,969+0,161
Mowxn . . . | 4'11350'150 | 3447 50,253 2.73950'719| 1,360,165 11303 £0,247
Ceneacnga . . . 0,176+0,026 | 1,39940,201( 0,274 +0,040( 0,062+0,007 g. +0,005
Cueser . . A 51,907;&1,22[ 18,961+ 1,143(13,166 + 2,080 9,4-’5;};0,478 ,04041,394
Msarkue Txanu

TYWkn . . . 19,602+0,765 |10,595+0,979(10,141+1,320 5,701+0,373| 5,1034.0,428

v,

RTASSS S Bl )

PR i

2
e ]

Ay
=

T~

Bl i A

ook . . . .| 0,182+0,006 | 0,235+0,022 0,143+0,037 0,073+0,017| 0,065+0,007
B [ 15,026 10,413 | 8,543 1 123i63. 169 2,558(80,026 £1,041 81,772+ 1,599
Kaa . ... .|1,59420,153 | 0,33430,047 0,659+0,252| 0,804:+0,123| 0,604%0,078

Mpumevawne, B xamaof rpynne 5—8 xpuc; Cananc cocrananer 99,57:1,18%,

Kit 1 uepe3 24 4 ux 3a6upaan non smpurm napxoaoM. ITpoGur kposu Gpaan
H3 XBOCTOBLIX BeH B pasHuie CPOKI nocae HHBeKIHH. :

I[Toaroronky npo6 aas OonpeaeneHis coaepKauus H3AyuaTens B BLllese-
HHAX H TKAHAX XKHBOTHLIX NPOBOANAH MO METOAMKE, npuusToil B naGoparo-
pun. Pesyabratil Bumpaann p npouenTax OT BBelEHHON J03bl HTTpHA-Y]
fOCAe BHECeHNA MONPaBKH HAa CAMONOIMOUIEHHE B TOJAUUIHE CAOS HABEecKIl.

Peaynurartel W o6cympaenme

Pe3yaubTaThl onuTOB NOKaakBaior, uTO pacnan Komniaexkca Y*-3/ITA b
OprannaMme Kpec 3aBHCHT OT BDefeHHOIt 103K Xexara, npHueM cTenenb pac-
ILEeneNis ero 3HaYNTENLHO BO3PACTACT C YMeHbIICHHEM 103kl (cm. Taban-
ny). Iocae nnbexkunn xomnmexca s xomnuectse  10-5 MK2MOAL HA KphiCy
b Opranname sanepausaercs ceuiwe 90% or spegennoro Hanyuatens, a Bbi-
AeseHne ¢ MOuOil cocTaBasao seero 8,5%. Xapaxrep pacnpeneneunst ocran-
weiica B opranname aoJn nTTpua-91 npuGamiaercs K peTHKYA0-3HAOTENH-
471LHOMY, NOCKOJLKY OKOs0 57% paanoaxTHsHOro HTTPHA JAENnOHHPOBAAOCDH
B neuenn, 1,4% B cenesenke n Jnub 18,9% B ckeaere.: IMpu nosuimenn
A03Ll HHbeunpyemoro komnaekca no 10~ uxamoas na KpLICy peako Boapa-
CTacT ypobenb BLIIENCHHS KOMINJEKca uepes MouKH (63%) u snaunteawno
CHIzZKaeTcs nenomiposanie B nevenn u cenesenxe, Manbuefinee yneanye-
Hite BBOAHMOIT 103nl Komnaekca c 0,1 1o 250 ak2amoss JAHIUL He3HAUNTEeALHO
BAUAET Ha Beauunny swaenenns Y¥-3ATA ¢ movoil (81,78—87,67%), no
Xapaktep pacnpenenenust wttpus-91, ocrasmerocs p opranname, cyiecr-
BeiHo namensierc. HaGaionaetes nansueiiwee ciimkenme OTNIOMEHNS H3ny-
HaTCI B Opraax peTHKyJ0-3HAOTEANAALHOIN CHCTEME! N KOCTHOM TKauu c
BO3pacTaHHEM OT A03bl K 03¢ HAKONJEHHST B MSTKIIX TRanAX TywKu ¢ 5,19
npu nose 8 0,1 sxamoae no 11,29, AGcomornoe HAKOMJICHHE HTTPHSA, BLIpa-
HEHHOE B MHKPOTpaMM-MOJSAX H@ BCIO TKaHbL M oprau, c yseamveHHem
A03ul pe3ko Bospactaet (puc. 1). Ipn stom ne Oui0 yeTanosJeno npepbl-
LIeHHs eMKOCTH KaKoro-1i6o oprana man TKaiH, 4T0 AICHO BHAHO N3 xapak-
Tepa KpHBLIX. ;

Ananns JaHnbX no AHHaMuKe BLIRCNCHHS KOMNJCKca Yepes mouky [103so-
A YCTAHOBHTE, MTO BLIAGNEHHE HH3KHX [03 YU-3MTA (no 0,1 MK2MO.1b)
NOAUHHAETCS CAOKHONA SKCNOHeHUnanLHOR 3aBHcuMocti (puc. 2), onmceiaio-
weficst ypasuenuem A,-A,e—*-f—}l,e-*r', rae A, — npouent 8KTHBHOCTH, Bbl-
Aennpiueficsi wepes Noukn sa mpems {, ; : ;
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| I 0,916+0,052
0,671+0,060 | 0,788+0,041 | 0,99240,223| 1,113+0,186| 0,
spi |LNEG |ttt b e creie it
. ' 1 0,03‘ Do ’ F0, ' ' ' ' '
g:?ggig.oﬁgﬁ 2,437%0.152 1,64440,121| 1,3154+0,279| 2,493+0,136 | 1,667+0,197

8,107 +0,322
,50141,058 |11,804+.0,631 |10,51640,401 {11,1714+0,116| 8,
g:(llggig:g? Ig.ggaio,om 0,029i0.012 0,010+0,002| 0,018+0,002 | 0,0230,002

82,555+0,947 184,801 +1,170 (83,485 2,831 (86,026 40,440 (83,649 1,612 |87,655+0,651

0,992+0,291 | 0,273+0,083 | 1,056+0,292 0,419+0,232] 0,671+0,108 0,785+0,456

JuuamMiuka DbiAeCHHS vepe3 MOYKH KOMMJeKca B npencm:;:nbfllg;,
0,1—100 mKx2moab 3a 4 4 nocae HHBEKLUHH nonqlmnefcn_sxcnm:_elzuilc 5.0)
30BHCHMOCTH, KoTopas MOXeT GuThb pnncanaxygglr:;le;lggen;;g:ﬁo lneﬁoc:roflep:

CCHOHHBIl aHANN3 AaHHLIX B npenena
!I::c:?l? pasanunii KaK cpeanux anayenuf, xapawrepuafglil‘;nxn %%%enggﬁcsﬁ
kaxasie 30 sun, TaK M yrjop Hakjona NPAMBIX Sp-—- : g .250 g
cteenno). Junamuka suiaenenns Y*'-3JITA c monoit npu no3e

M 3ATA

1g % daw Y
B

-

! RTINS T 15 / R,
1q dossr ummpun ra npaicy g

 Puc. 1. Cozepmaitie HTTPUA B mmmi Puc. 2. Hunamnka suaeaenns Y*'-3TA ¢ movol

eKca. -
i pugeaennax wepea 24 « nocae nHyTpI- nocae pHyTpubennofl MHbEKUNNn KOMIA

_l'“ﬂ-TO.D!Il
pennoll HINBEKILNUK no.'lxanmomllx BOD- . 6.0l mikeeib. A= 58,964
) ey 3 —cxe "3'25'. ‘rl =28,4 u 11,4 sun; 2—0,001 uxanoan,
I — moua, 2 — markue TEANR TYWKH, —"“-'_ l_ o gL
R . A= 29,018 LB gsme — ' s TIJ2m35.1 N
13,3 mun; —1.33¢
. T1/2em
6: 1 —0,1 — 100 uxauoss s A;=7T8 le 5. i.582t ;
31,2 aun; 2 — 250 mKx2Mo4bd, A,—n?.o«
L UM,
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Pue. 3. Kanpenc xposu nocae suyrpusesnofi mnbekumn Bo3pactawounx poi Y9-3JITA

Hosu, mxzmoan: | — 0,00001, At-51'79‘_”'“‘“’9-'5'—5'809,-{»-9.068:—0'“",r

7.2 xur;t: 2,01 wac, cootsercr A - —21.65 %
— 0.525¢ pewno; < 2— 0,001, A, =78,80¢ 15,306 3322t

T el

= ¢ =1,9; 12,56 aun; 1,32
1/2 + 1,32 ¥, coorpercreenio; 3 — 0,01 —0, —22,84¢
—o.770¢ —0,6511 ' o ety o

1, &
+ 1.44e p +10,81¢ T,,,=1.8; 63,3 n 63,8 Muy, coorsercrocuno; 4 — 1,0 — 100
’11" 85.33"—"'8“-}-2.910—1'”5‘-}-1l n:-lJ.TBEF T sl r
R ' LT 1.8; 21,1; 52,9 uun, cournercreenmio;
5 —250,4;=01.20e 107015, 531¢ 1009 4y g0, =08 g =02 41,2077 s, co-

OTBETCTBEHHO,

TAKIKC ONHCLIBAETCSA ypasHeHneM /s npsMoil, 0AHAaKO no cpasieiiio ¢ 6

“HH3KHMI 103aMII CKOPOCTh BLIAEJEHHS! Yepe3 MOYKH KOMOJAeKca mnpj onelg
Ao3e HeckoaLKo Bo3pactaer. Hailzenst aoctosepinie pasanuns xak npnl ey
He CpelHlX DPCMEeHHLX 3Havwenuil supeaenns (p=0,0002), tak e
um{goun npamux (p=0,0002). - ' : iy

yTouHOE BuJeJNeHHle HTTPHA ¢ MoUoit B | '
250 mKzmoab, BEIpAXKEHHOE B BECOBLIX KOJIH‘IGCTBEI:}I:.GII}S.:;:CT:IIE: nOT B
nopuHoHanbHO BBeAeHHON jo3e xenata (cM. pic. 1). Kanpene xfmo £y
;;cx H3YYeHHLIX 103 B TedeHHe nepsuix 4 4 nocie l'm'bexgim i
OBJICTBOPHTEJBLIO  ONNHCLIBAETCH  TPexsKcno
(puc. :_3). Conepxanne Y?-3/ITA B xp’%nn npnul;e:l(;”gr?;rg;eﬁmxp: oy
asuneit u3 Touek 5 1 15 mun nocae unvexuun. Ocnosnas qlpaxmmxc'rpano-
teast (81—91%) puGupaer u3 xposn ¢ Tyo=1,1—1.8 smun Y g b
0GDLACHHTL PA3BElEHHEM ero B MeXTKaHenofl KHAKOCTH Eim 'zm Tc?: vimminy
cocrapasiuowan 1,35—5,539% ot peemennoii noau zlans':qa're};a nupﬁa::;z;
' L

46

i

412,88

KOMMJeKcos

J WEEID I PR
- 3

7"-

gk e

G

=

smenres
s

.

alian s .
R R ] < e
Al il LU0 Mg St

-—
kg

(]

ot e s e g

Voo,

'y

T ——— g v
LLA-PLEE DS S

et
=
-l B D S

)

ey

e ia o Yo

SIS, PG ST i

A~y O L

(S SRty FoR S o

'al'mlnrrenbuo meanennee (Ty/,=21,1—53,3 Mux) u caman MepnerHAsT
dpaxuna (4,7—11,13%), xapakrepusyowas OTHOCHTEJALHO Npounyio (uK-

caumMio H3nyuaTels B KPoOBH, HMeeT NepHOA NoayBuBexeHus or 53 A0
77 mun. Kak BHINO M3 3THX AaHHLIX, KAHPEHC KPOBH H3MeEHACTCS B 3aBHCH-
MOCTH OT A103bl Hibelpobanioro komnaexca. HanGonee Guictpo nponcxoant
ounulenie Kposn npu aose B 250 mK2MOAb, MTO COBIAAeT C AaHHLIMH 1O
puiOuinannio YO-3ATA wuepes noukn. C ymeuplienneM 103ui BBOANMOrO

KOMIIJIEKCA 3aMeANsieTcs KJAHPEeHC KPOoBI.
3aKknoMeHHe:

-[Ipobeaennsie HccaeOBaRKA NOKA3aan, YT0 cTenelb pacnajaa xelaTHOro
coeannennst YO'-3/ITA, xapaktep pacnpeaejenns ocrapweiici B opra-
HH3ME JOAN M3AywaTeas, a TaKKE AuMHAMHKA BubuBanns urTpHsa-91 N3
KPOBH 1 Mepe3 nouKH Onpeae’siorcss A030il NHBEUHPOBAHHOTO KOMMJekca.
B manGonbweit cremenn noxasepraercs pacuienenimio Komnaexe Y*'-3IATA
8 nose 10~ mkesmoas ma Kpuicy. Xapaktep pacnpeaenenns ocrasuieficst
B OprasisMme 104 Haayuatens npubaikaerci K peTHKYJ0-3HA0TeAHaNb=
HOMY, NMOCKOJbLKY OTME4aeTcs MoBbilIenie HAKOMJIEHHs paailon30Tona B ne-
yeHi i cese3eHKe H cHiKeHile — B cKesete. OaHako TPYAHO NPeACTABHTD,.
y1o6ul Kosmuectno Meraana B 9.10-% mxzamoas, ocooboxnaiouieecs npu pac-
naje KOMIJeKca, pacnpeaeasnoch B opranname anajornuno 10 mxesmosnse
nTTpust npu BuyTpunennom ssefennn [1, 2]. dto Tpelyer sKcnepuMeHTab-
HOr0 H3Y4eHHs,

C ysenmuenneMm 036l HHKOPMOPHPYEMOro KoMmJeKkca Bo3pacraer ypo-
Bellb BLIAGAEHNSt ero ¢ Mouofi U CHHJKaeTcs, COOTBETCTBEHHO, OTJOXeHie:
B opranax H TKaHAX, a TaKKe H3MEHSeTCA 1 XapakTep pacnpeaeienns
uanysatens. OTnoxenne nanywartenss B NEHEHH H ceje3eHKe CHHKaeTcH,
4YTO yKa3uBaeT Ha TO, YTO pacnaj KOMIUIeKca NpPOHCXOANT B OpraHH3Me:
He cpasy nocje HHLEKUNI, a NOCTenexno, nuaye TpyAHO 06BACHNTD, NOUEMY
npu nose B 50 wan 100 uxemo.ab, pacnanaoUnxcs 3a CyTKH B Opraniuame
noutin na 20% (uTo B mepesoxe Ha BecoBule Koanuectsa cocrasaser 10
20 MKeMOAb HA KPLICY COOTBETCTBEHHO), OT/IOXeHile B Opranax peTHKyJ0-
aHA0TEANAALHON CHCTeMB He Bo3pacTaer, a, Hao6oOpoOT, nanaer no cpasie-
fnio ¢ GoJjiee HHIKHMHI A03aMH.

Bosee Toro, cuikenie otyioxenns utTpus-91 b ckenere n Bospacramiue.
HaKONJCHHA B MACKHX TKAaHAX TYIIKH C YyBeJHueHHeM A03sl HHKOPNOpH--
PYEMOro KOMMJIEKCa AAeT BOIMOKHOCTb CAENATh elle OJHO NPeAnojoKenie: -
0 TOM, uTO ocpoboaalouiniicsi PN pacnane KOMMJaeKca Metajs HaXxoanTes
ne B nouuofl Gopme (B 3TOM cayuae naGriopanoch 6ul nopbllleHHOE OTJ0-
JeHie HaayuaTeas B KOCTHOM TKami), @, BO3MOXKHO, B BHAE KaKHX-TO:
MeJKOMICepPCHLIX KOMIIEKCoB, ofecneuiBalollix nepenoc KaTionon i B Mir-
KHe TKanu TYWKH, :

AHann3 NaHHLiX 1o BuGuBanuio NTTpHA-91 M3 KpOBH H uepe3 MOUKIK
[03posisieT cAenaTth BLIBOA O TOM, UTO C YBEJilueHHeM HHKOpnopupyemoil
M03B KOMIJIeKca BO3pacTaeT CKOPOCTb OYHUICHHS KPOBH OT H3JaydaTeds
n suaeaenns Y#-3ATA c mouoil.
' JUTEPATYPA
. 1. H. Cemenosn. CGopunx paGor aaGopatopitn Guouankn. Tpyau Hu-ta Guoaormn

- ¥paa, ¢un, AH CCCF’. 1957, nun, 9, cTp. 4—19.

2. 0 H. Cemenon, H. Il. TperyGeuxo. Komnaekconuw. Coepanonck, 1958, 756—88:
(Ypaa. ¢ua. AH CCCP). :

3. E. H. Cyxauena Bansie xaTnonon K, MApraiua u jeaesa na suaeleiie
3JTA uepes nouxn. Cratha b HacTonuiem cGopnuke, ctp. 57.

4. C.C.Mlexoxmaxep, E. H. Cyxavuena. Bonpocu paauausoniioll Meaniuiil. Crepa-

aonck, 1970, 16—17. :
5. H M. JlioGamenckunft. Cunres, nayseune csofictn it npHMeneniic ACTOKTHPYIOUX

coemnnennil. Cpepanonck, 1971, 118—120.
6. V. Volf, A. Seidel, M. Vladaz. Atomkernenergie, 1970, 15, 141—146.
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METABOJIH3M PAZHOH30TONOB B H{HBOTHOM OPTAHHI3ME
B. B. I1IO110B, B. C. BE3EJIb
MATEMATHYECKAS MOJIENb JEACTBUA KOMMNEKCOHA -
Axtyaabnoii  sanaueit KOMMUIEKCOHOTEepamin  fIBASETCA  H3yueHue Mexa-

HH3Ma JeACTBHA KOMMJIEKCOHOB Ha HHKOPpNOpHPOBAHHLIC TOKCHYECKIIe Me-

;g.n.nu. 3naqmen_m:ue TPYAHOCTH B ee pelIeHHH CBA3aHL CO CJAOMHOCTBIO
) AHMOOTHOWIEHNH, B KOTOPLIE BCTYNaeT KOMNJEKCOH B JKHBOM Opranuame,
C HecTauHOHapHOCTLIO 3THX mpoueccos, Kpome Toro, camm ToKcHueckie

MeTanan «CoAepmaTcd B TKaHfAXx oprannaMa B pPa3HhIX COCTOAHHAX, Heomil-

HaKOBO JOCTYyNHEIX AAf KomnJaexkcona. [IpmueM AocTynHOCTh 3Ta MOMKET
GEITb KaK ricTonornyeckoro (MHKPOMOKaAN3awis), Tak i tuanko-xnmuye-
CKoro nopaaka» [1]. : J
npeneJenublil BKJAaX B pewlenne Aanuofi npo6aeMi MOrYT BHECTH Me-
TOALI MAaTEMaTHUYECKOrO MOAENHPOBAHNSA, MO3BOASA BLHACAHTL H3 CJAOKHOI
KapTHup HanGonee CyUlecTBeHHbBIE MOMEHTH H OWEHHTh CTENeHb BJANSHMA
Kaznoro us Hux Ha uaydaemuil npouecc. B macrosumedi paGote caenana
TIONLITKA €O31aTh MaTeMaTHUECKYi0 Mojenb AelicTBHA KOMnJeKcoHa, yuil-
TLIBAIOULYIO AHHAMHKY H3MEHEeHHSi KOHUeHTpPauuil KOMIJeKcoHa I TOKCiye-
CKOro Mmetajna B yCJOBHSIX JKHBOro oprannama. as 3Toro HenoAb3oBanil
NPHHLNNLI MOCTPOGHNA I aHanN3a MHOrOKamepuuix Moaeneii {2, 3]

Mocrpoenne mogenu

Bysem cuntats, uto HHKOPNOPHPOBAHHLIT TOKCHYECKHIT | METANN HAXO-
ANTCSl B OpranuaMe B ABYX ¢opmax: oana (x;) BHBOAHTCA H3 OpraHmaMa
34 CHET CCTCCTBEHHBIX MEXAHH3MOB SKCKPeUHH, a Apyras (x3) — Jmumb
nyTeM nepexona B nepsyio gopmy. Hasosem nx naGuasuofi n JenoHupoBaH-
Hoit ¢opmami. He csasupan stH dopmu c KOHKPeTHHM (u3NKO-XHMHYe-
CKHM COCTOSIHHEM H MECTOM JIOKAaJAu3alUHH MeTanna, HX MOMKHO npeacTaBuThL
B Bille OTAGABLHEIX KaMmep, CBA3AHHBLIX Mexay coboft (puc 1). Moctpoe
Has Takum o6pa3oM AByXKaMepHas MOAE]b MPoLeccos ec*ref:*rneﬁuoro (?6 3
Ha TOKCHYECKOro MeTanJa B OpraHu3Me OMNCHIBAETCA CHCTeMOfl OGLIKN -
HEX AHQ(epeHunanpHulX ypabuenuii c NOCTOSTHHEIMH xosd;dn:uneu::ﬁl{l-'

£=— (Kys+Ky) X1+ Ky x,

Xy= K%y — Ky, ,

X3= Kuxn

(1)

_TAe X;, X3 W X; — KOHUCHTPAUNH (B OTH. €1.) TOKCHYECKOro MeTasna B nabuan

Hoft i Jenonuposannofi dopMax m B chereme BHIBEleHH A
¥ L]

COOTBETCTBEHHO (TOYKa HaZ mepemenuofi
0 -
BOAHYIO 1O BpeMeHH); . : mauuaer'npona
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Ky — KOMMYHRKaUHOHHBIE

KOHCTAHTLL ' CKOPOCTH Nepe- ﬁm

' Xoza mewlectpa u3 it Ka- o
" Mepuel B -0 ( ) ?

i CyTKN/, v
: I"Iocxonm{y ‘KOMIJICKCOH o :

NPOHIKAET NMpeKIe BCero n §50 - Ky K
JKHAKOCTH opraumama [4], ¢
MOXKHO NPEANONOKNTE ero & "
BoajeficTBie Ha' Ty wacTh

HHKOPNOPHPOBAHHOrO Me- &

© Tajna, KOTOpas BulpoanTes S J 3
H3 Opramusma ecrtectsen- 1 2z

neiM o6pasoM, T. e. Ha Me-
Taana B nabuannoil gopwme,
IMoao6uuix B3rasaon npu-
JepxKuBaloTed M Apyrue
nccaenonatenn [5]. Caeno-
BaTeabLHO, AOCTYNHLIT KOM-
NAEKCOHY MeTasJ BKJiouaer B cels M HajyuaTesb, BLIBOAALINIICA eCTecTBEH- -
HBIM 06pa3oM.’ -

Ecaun Tenepb npHHATL, 4TO AOCTYNHOIl ANA KOMNJEKCOHA fBASETCS TOJb-
Ko JaaGuabnasi (opMa, TO MOXHO CYHTATh, YTO KOMIIEKCON pearupyer
AHUL ¢ MeTaaJoM KaMmepnt x;. [Ipeanonoxus, KpoMe TOro, 4TO KOMIJIEKCOH
He BANSET HA KOMMYHHKalllOHHLIE KOHCTaHTH, ero JeficTBHe Ha HHKOpMO-
PHPOBAHHLI TOKCHYECKHi METani MOXKHO NPEACTaBHTbL UeThpexKaMepHoil
MaTteMmaTiieckofi Mojeasio (puc. 2), T. e. 106aBHTb elle ABe KaMepw, 06o-
anavalollie cpfsanublil ¢ Metanaom n cooGoanuiit Komnaekcon. Konuenrpa-
s BellecTBa B HIX X4 H X5, COOTBETCTBEHHO. _

Byaem cuntaTh, UTO CKOpOCTh 06pasoBaHHs KOMMJEKca MeTajj— KOM-
NAEKCOH NpPONOpUHOHAAbHA NPOH3IBEAEHHI0 KOHUenTpaunfii meranna (x)
H KOMmJeKkcona (Xs) Ha Kosdduuuent nponopunonaabuocti k: :

Bpens, cumnu

Puc. 1. Mogens metaGoanama TOKCHYECKOTO MeTaana.

1 — skenepumentassnue gamie [5); 2, 3 — pacuernue
KpuBle,

(2)

Xy krlx,,.

- IMpouecc ofpa3opaniisi KOMIJEKCA B YCJAOBHSAX JKIBOrO OPraHH3Ma SaBHCHT OT

pAaa $akTopoB: KOHCTAHTH CKOpocTH XiMuueckofl peakuun (K), KOHCTaHTHI
yeroityusoctit Kommaekea (Kye), A03sl KoMmmjekcona (D), KOHKYpeHUuH sa
KOMII/JIEKCOH CO CTOPOHBI SHAOreHHLIX MeTamnos (3M) u T. A

k=f (K, Kyer Dy M, ...). 3)

Cnaenoparenbio, AaHHuil kosdpuuuenT sBaseTcss Hekortopoil oGoGuiennoil Xa-

PaKTEepHCTHKOIl paccMaTpHBAaeMOro mpotecca.
Ciicrema ypapHeHilii, onMHCLIBAIONIAA MOJie/lb, B KOTOPOil yuTeHO H3MeHeHHe
KOHUEHTpauil KaK TOKCHUECKOrO MeTajja, TaK H KOMMJEKCOHa, HMeeT cJe-

Aylowiit BiAa: .
Xy = — (Kya+ Kyo) 21+ Koy — kxy g,

;Ca"‘l\.uxx — Ky Xy,
-‘:'s-]\’uxx'l'Kasxu : )
. ):‘4 = — K gaXy + Ry X5,
‘ 5 ’ PRIV AT T
4 3aaa 3w 19



[MpumennM

Teneps - MaTeMaTivue-

% g CKYI0 MOJEJb 1St OfHCanis npoueccon

% % . Xy Metaboan3Ma i BuBeaeHif noa aeHeT-
2 % BHeM KOMIJCKCOHOB paaloaKkTHBHOTO

Ke lx" Ty usorona utrpna-91. Jlas onpeAeacuiti
napaMeTpoB MOJENH meraboanaMa He-

L nob30BaHLl AHTEPATYpHbIE AaHlbE N0

CcOAePIKANMI0 PARNOAKTHBHOCTH B CY-
rounsx suaenennax kpue [5]. Tocae
naenTHHKALHI pewennii  cHere-
Mt (1) ¢ 3TumMB peayabTaTami nonay-
yeHsl 3HaueHus KOMMYHHKaUHOHHLIX
koncrant: Kj3=1,127 l/cyrkn, K3 =0,030 1/cyTkn, Kiz=0,248 1/cyTkn, UTO
NO3BOJAKJO PACCYHTATh H3MEHEHHEe COAepHaHui paANOAKTHBHOrO METania
B Kamepax X; H Xz (cM. puc. 1). TIpuMenM KOHCTaHTY CKOpOCTH BLIBEAEHHs
KOMIJIeKCa METaaA-KOMNJAEKCOH PaBHOIl . KOHCTAHTe CKOPOCTH BhIBEIEHIH
camoro xommaekcona. Komnaexcons ATA u ATIIA HMEloT nepuoa noay-
supeaenns Ty/a= | wac [4], nostomy K= Ks=16,6 1/cyTkn. Heonpeaeaei-.
HLIM OCTAeTcs JHlib KO3(Quunent k. :

[pi OANHAKOBLIX YCAOBHSX NpOBEACHHA SKCnepHMenTa B ¢uKcnponaH-
HOM THRE MeTaana M KOMIJeKcoHa Kos(@HIHeHT R, Kak 310 caeayer I3
puipaxennn (3), Oyaer ABAATLCH dyHKuieil TOALKO A03L KOMmJeKcona,
T. e. k=[(Dy). INostomy, 3anaBasi pasaHtiHbie apauenns storo Ko3pdu-
WHenTa, MOXKHO. NOAYYNTL HAGOp peleHuil cHCTEMbl (4) npu pasanYHBLIX
103ax KOMMJeKcoHa. MuTerpipopaHue cucTeMul NpON3BOANIOCEL HAa SLBM
C HCMOABL3OBAHIEM YCOBEPUICHCTBOBaNHOrO MeTola Jiliepa. "

Pne. 2. Moaens aeificTitst KoMIJEKcoHA
Ha HHKOpHopHpoBaHHEA TokcHuecKuil
Merand.

Ananua mopenu

Baneitefi xapakTepHCTHKOl KOMIUIEKCOHA SIBJSIETCH €ro a(ppek THBHOCTb.
[ockonbKY He CyLlecTBYeT OGUIENPHHATOrO ONPEAC/CHHA 3TOrO MOHATIH, TO
B janHolt paGote MOA (PeKTHBHOCTbIO ASHCTBHSA KOMMJEKCOHA E, Gynem no-
HHMATh KOJHYECTBO TOKCHYECKOro MeTanl- :
na, BHBEJEHHOE B TeyeHHe CYTOK nocne
npumenenus Komnaekcona. [loctpoenuas = -
MOJeNb TO3BOJISIeT PaccYHTaTh 3aBlCH- !
MocTh oipexTHBHOCTH OT JA03bi: E, =
=f (D,) (puc. 3) 1 OT CPOKa NpHMEHEHHS

T™TT 71}

xomnaekcona: Ec=f(f) (puc. 4). Hoso-. §
Basi 3aBHCHMOCTb HOCHT Henumeiinntii xa-  S2i
paKTep B HMeeT TeHAEHUHMIO K Hackume- 3
HHIO, YTO TNMO3BOJIAET OLEHHTH MpejenbHoe £
anavetie sdexTBHOCTH E,ye NpH ycJ0- =

BHH kB — co. B 3TOM cayuae KOMMJIEKCOH
pbipejileT BCIO JIOCTYNMHYI0 4acThb MeTajJa
X, 1 Becb MeTaj, nepewejwnii B Teye-
HHe CYTOK H3 JenoHHpOBAHHOM YacTH B
JAOCTYNHYIO:

; 'fa\':

H-.I
Ena:c"'xl (t) 2 2 j K‘.!l‘r.“— (t) dr. (5)

!

L

] ] -
.8 NN N
Puc, 3. 3apucumocts sdebextin-
Hoctn Komnaekcoua E, oT jo3ml.
Lupput y kpusux —cpox nseae- -

HHA KOMIIEKCOHA {::y'rxn).

OGa caaraemuelX pasencrtsa (5) onpeje-
JASIOTCA  HCKJIOYHTENLHO NpOUecCaMH Me-
TaG0/M3Ma TOKCHUECKOTO MeTanna. Cae-
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‘TaKKe KPHBAaf coaepiKanug

o, 2 Il
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r

S
1

cAy®uT npeaensoil onen- !

koit sddexTHBHOCTH . ANA
n1060T0 KOMMJeKcoHa.

Ha puc. 4 npusenena

n
1

MeTaana B KaMmepe X; K
MOMEHTY . HHBEKIHH KOM-
naekcona. Oxasanocnh, uTo
CyTOMHOE BbiBeJenle MeTan-
Ja nox naeiictBueM KOM-
IJeKCOHa MOMKET npesb- . .
maTh BeJHUIHY AOCTYnHOIl % B /4
yacti. 3TO npeBullenne Bpems, cymu
obecneunBaeTcs MeTaJJoM,
nepexoasiiiM MO  ecTect-
‘BEHHLIM KOMMYHHUKAUNAM 13
aenonnponantoi vact (xz)
B AocTynuyio (x;) B nepioa
aeiictBis Kommaexcona. Ha
puc. 4 HaHeceHbl TakKKe
KcnepliMenTaAbible TOUKIL,
COOTBETCTBYIONINE CYTOYHOMY BLIBEIEHHIO PaJHONTTPHs nocie BHYTpPHBEHHOI
HHBeKIHN KoMnaekconos Ca-3TA u Ca-JTITA s gose 100 u 200 asxamoned,
npusejennsie 8 paGotax [6—7]. HaGmonaemoe B onuiTe yMEHbLIICHHE ad-
(eKTHBHOCTH JEIiCTBHS KOMIJIEKCOHOB YIOBAETBOPHTCALIO corjacyercsi ¢
XOZIOM PacueTHLIX KPHBEIX, a 3(eKTHBHOCTL Ca-IITIIA okasuBaercst Gana-
Koil X npeaeabHoil. : :

UtoGhl yCTAHOBNTD, KAKYI0 POAb HFPaeT H3MeneHiie nepioaa nonaysuine-
_Jennsi KOMIJIeKCOHa N3 oprannama, oGpaTimcs K pHC. 5. Ha mwem naoGpa-
JKeHbl TpaduKH H3MeHeHus COAepKauusi TOKCHYECKOTo MeTajana B JocTyn-
Hoil uacTi (X;) MOA BANAHHEM HHBEKUNN KOMMJIEKCOHZ. Kpusuie puc. 5, a
COOTBETCTBYIOT Pa3JHUHBIM 3HAUEHHAM Koa(puunenta k, T. €. paddiHHEM
103aM, npH MOCTOSHHOM mepioje NOAYBLIBELCHI, a. kpupuie puc. 5,6 —
_pas;HuNLIM TIepHOAAM NOJMyBhIBEACHHS npH HeH3MeHeHHOM 3HaueHiH Ko3d-
¢uunenrta &, T. €. npn noctosHHofl no3e. :

E(t), % om Bedencen

Puc. 4. 3asucnmocts pfexTHBHOCTH KOMMIEKTOHA
- Ex or cpoka ero npumesemis.
| —Kpupas MaxkcuMansiof shdexTunnocTi Bm“; 2 -

pacueTile KpHUBLE NPH PANMLIX 3HAYCHHAX k (nndpu na
KpHAKX); § — KPHRAS COACPXANNA METAJAD B KAMEPE Xy
K MOMENTY HIFLEKUHI KOMNJexcona; 4——6 — sxcnepiscii-
sanbHee ToskK M3 pador [6—7)i 4 —200 MKaMoaed
Ca-JITNA [51. § — 200 mxzuoael Ca-DJATA [6]. 6 —
~* 100 mraxoased Ca-3ATA [7]. :

M3 conocTapaenns HX

_ BHANO, UTO HeCcMOTpPHA HA
HeKoTOpoe pasanune B

¢dopme KpHBLIX, 3aMelIe:

e BulBeleHis KOMIJIeK-

cola 1i3 oprannaMa oka-

aupaer na 3¢dexTun-

HOCTL mpenaparta Taxoe

JKe nieiicTBile, KaK W yBe-

Jiuenie A03bl. ;

B 3axkniouenne cjie-

' AyeT OTMETHTb, HTO Ma-
TemartHueckas  MOJeAb,

L 77 no3poass o0bACHUTbL HeE-
KoTopuie  0COGEHHOCTH
neficTBHs  KOMIJEKcona,
Bee e He OXBaThiBaer Hx
_NOAHOCTLIO, B HACTHOCTH

Y

~\

-

</ om B8ecennoe0

Kowmyenmpaqus hemana, -

A~

fpens, cymuu

Puc. 5. Mamenenne copepiatin MeTanna B Kamepe
xy moj feficTBieM KOMIJEKCOHA,
:; Te}m-;::;t i ",’ “;4"’:_’;"':':": DT"::::::: :::f: MOJedb He OnHcHBaeT
1 I, eX.) -— n o »
gk nux-—:cpnonu nmynunenemm'. u. SIbIIJEKT nocJjaeacHcTBIA.
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I. Paccmorpena matematnueckan mozenr aefictis “°,’;f£§'éﬁﬂgnm:nﬁ
HIKOprnopiponannuft Tokcuyeckuit Merann, yunThpaiolwas b

3 annaMe.
HEHTpaunfi Komnaexcona u TOKCHYECKOrO MeTanna B JKHBOTHOM OpT i
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2. TNoka3sano, 4To cyTouHOe BMBeaeHHE TOKCHYECKOTO nlerlsla;manggg [;!“m_l

ANHEM  HNLEKUNH KOMMJACKCOHA MOMeT MpeBullaTh 1}9}1!1-{1"}{ |
AOAN MeTaana u3-3a nonoAHenus ee U3 AenoxupopanHoil HacTiL.

3. Yoeauuenne nepwosa noaysuBesenns Xomnaekcona N3 opr .

SKBUBAJCHTHO yBeanuennio 1034 npenapara. ;
4. Pacctm-rgna Kpupas MﬂKClIL[:ﬂJIbIIOf! adrpexTHBHOCTH xmmnexcouor::,
6. HaGnionaemoe B skcnepumentax mnasmenenie 3QQPeKTHBHOCTH KOM
NJeKcoNa yAOBJETBOPHTEALHO COrJAcyeTc € XOAOM pacqeﬂmg KP'(‘;’_'”’";
npuyuem sgdexTnsiocts Komnaexkcona Ca-IATITA okasanach Oansk ‘
MaKcuMmanbiof,
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1974

T. II. APXMIIOBA, E. JL. CYXAYEBA

* MOMNbITKA YCKOPEHMS BLIBEAEHMS MTTPHA-91 M3 OPFTAHH3IMA
NYTEM KOMBMHMPOBAHHOTIO NPHUMEHEHHUS
SATA U AUYPETHKOB .

Ilpu uccaenosannn sansuns pina nuyperikos (JOKCA, ruapokoprison,
(hoHypuT, HOBYPHT W ocMoTHUecKmIl Auypes) wua BpuigeneHie uesns-134
113 OPranu3aMa ycTaHOBAEHO, YTO CaMOCTORTENbLHO Hir OH ‘H3 mpenaparos
HE OKa3LIBAaeT 3aMeTHOro BANAHNA Ha noBedeHme Hanyuartens, a npu coye-
TaHN OCMOTHYECKOTO Anype3a, FHAPOKOPTH3OHA M (OHYpHTa BLIBedeHHe
paauoLesns ¢ Moyoii 3ametHo nosuiwaercs !. Oxnaxo BBeleHlle AHYpPeTHKOB
COBMCCTHO C KOMMJIEKCOHAMH Yepes’ HecKoabKo MHHYT nocjie NHKOPNopauun
nTTpus-91, uepns-144 n nayronns-239 we ToaLKO iie nopuwaer sdexTus-
HOCTH KOMIJIGKCOHOB, HO W CHIKAeT BLIAeNeHMe nanyuatenefi no cpabue-
iio ¢ sefictonem onnoro 3ATA 2, Bansune AHYPETHKOB Ha ANHAMHKY Bhi-
ACACHIN panlOMETalNIOB Il XelaTos M3 Oprannama panee He H3yuanock.
C s7ofl uennto M neeaenobann Bansue ANYPeTHKOB Ha ANHAMHKY Buije-
qaeunst nrrpun-91 Ca-C" 3MITA, a takke KOMGUHHPOBAHHOEe BO3feiicTBiE
nx ¢ 3/ITA ua puipenenne nTTpus-91 u3 oprannama.

Marepuan u meroguka

Onuitit nposoamnan ma Genux 11aGopaTopHLIX Kphcax-caMkax  (cpeammit
pec 275+5,3 &), KoTopue B Teuenne 18 « A0 Hayana u BO BpeMs OnulTa He
Noay4ann noau i num. s

B nepsoit 11 sropoii CCPUAX ONLITOB H3Y4ANH BANRHIE AMYpeTHKOB (HO-
\ypuTta It neriapatiua) na aunamuky puteaenns YO'Cly y Ca-CH 3JITA.
Mevenutit Komnaekcon (20 mx2moas) nan uTTpNi-91 (3 MKK) nubveunposann
B OTNpEnapupoBaHiylo XBOCTOBYIO BeHy Yepe3 2 ¢ mocie BBefeHis HOBYpHTA
IIH ICTHApaTHHA, TAK KAK B NpeaBapHTebHLIX SKenepuMenTax yCTanoBJeHo,
uTO GoJiee BHICOKHI ANYpes Y KPhIC NOA BANSHIEM ACrnApaTiiHa i HOBYpuTA
HHBEUHPOBAJAH BHYTPHMEILEYHO MO
1,76 m2 na kpuicy B 0,5 12 0,99 NaCl, a 0,4 #z pernapatuna ssoanan nepo-
paavyo B 0,6 x4 pusnonornueckoro pactnopa. \

B Tpetweii cepun onuiton H3yuaan KoMmGuHHpOBaHNOe Bo3xellcTBlie any- -
perukon n SATA na aunamuxy puaenenus paanontrpus. Kpucam suytpu-
Bento pooaman no 3 ukk YP'Cly, a uepes 2—3 mun Tarke BHYTPHBEHHO |
nirveunposanan no 20 mxemoss Ca-C'* 3TA. oan n Metomika ppeneiis
ANYpeTHkon GLIAN MJAEHTHYHLI C nepboil cepueil  onuton. Cpasy ke nocae

HHBEKUHI B MOYEBOM nysupb KPLICK BCTaBAAAN METaMHueCKHil KaTterep n

110, . Koenaaw, B, M. Ko napauwes. PagnoGuoaorns, 1969, T, 9, num, I, cTp. 94.
*H. . TperyGenxo, . H. Cemenon. Obmen Igmnuouaorannn B JKNBOTHOM
opranname. Tpyau {ln-‘rn Gnoaoruw Ypaa, ¢ua. AH CCCP, 1966, nun. 46, erp. 147,
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: TaGanuna 1

Pacnpenenenne wrrpna-01 s OPranuaMe Kpbic NOA BANAINEM ANYPeTHKOn
: lle":c:l 24 % nocae nuytpusennoro vseaennst, % Gaaanca

Honypur | Jlernaparin
Teaun n puzeaennn . Komipoan “' 3 4 20 BRYIORIINSONS
pnegennun urrpnn-9|
Mewens , ., ., ; . «| 18,016+0,705 | 19,178+1,830 | 13,790+0,576
et AL EEE TR R 7.057§2.oa| 6,676+2,650 | 4,808%0,944
KD ey 0,19530,039 | 0,13150.023 | 0.315%0.060
Ckener , ., . & 0 e o o O4,79341,223 | 40,8864 1,790 41,0204 2,433
Margwe vkann , |, . | |} e oo | 31,11941,282 | 20,54241,258 | 26,66241,177
Mn.ﬂ I R N N 2,092+1,028 1,08540,722 | 0,864+0,182
0UA (KYMYASITHDHOE DHgCACH e
: - 3 Tt .). . 0,489+40,068 2,357+1,067 | 2,535+0,200
L BRI e 2,528 40,667 5,045+ 1,659 -!.958;{;0.:’_182
Ju. .. “ e e u| 4,105%0,960 | 8,085%+1,929°| 6,170%0,544
deooo oo o0l BIIBE1004 | 90184£2.016 | 7.111£0.710
Su. ., ses e | 5,791%1,076 | 9,91732,058 | 7,732+0,835
- YR R «+| 6,608%0,537 | 11,50232,145 | 12,540%£0,201

NMpumevanue, B kampod rpynne 3 kpucw; Gananc cocranana 104,27 +4,30%,

KpuICY yKpenasan B cneumanbHoMm cTamke. OtGop nopumit Moun nponoanan
Hepes kaxawe 15 mun B Tevenne 5 «, nocae wero Kpuic nomeitanan s oGmen-
-HLe KJeTkn u uepea 24 4 saGupanu, Moarotosky npo6 aas onpenenenus
COAEPIKAHUA PALHOAKTUDHOCTH B Opramax W TKAHfX NPOBOANJH NO NPHHS-
Toil B 1aGopaTopuu Metoamke. :

~ Mopuun moun, cobpannue "epea kaxavie 15 mun, nosoanan go onpene-
aciioro oG6ueMa 1 npoby 5 | a4 wanocuan na CTAaHAAPTHLIC AJIOMUHHEBEIC
Tapeaoukn.

Onpenenenne paanoaktusnocti s npoGax npoBOANAN Ha TOPUEBOM CyerT-
ke T-25 B®JI Ha ycranonke «Boanas. Coznepxxanne nanyvareas c yuetom
NONpABKIl Ha caMonorioulenile BupaKaan n NpouenTax or pBeAcHHOro
KOJiecTsa paanoakTHBHOCTI.

Peaynurartsi H o6cymaenme

Kak suano ua nonywennmx Aaunplx (taGa, 1), HOBYPHT AL Heanavi-
TCALHO BANSET Ha pacnpeaencHile I BuACHCHIle PAANOAKTHBHOrO NTTPUA B
opraunsme, HaGmionpanoch cumkenne ornomenns nrrpust-91 B ocrartke
TYWKn (p=0,004) u nosuwennoe COJepiKanne maaywateast m ckenaere
(p=0,05). Hexoropoe yBeauuenne ypoBHS BuiaeaeHis paanomerasna c
MOYOIi BO BCe CPOKH i HaMeHeHNs B BEANYIHAX ACNONHPOBANNA ero B Apyrux
Opranax GLJIH CTATHCTHYECKH HepasAMMIMLI 10 CPaBHEHMIO ¢ KOHTpOJIeM.
 Buaenenne wrrpus-91 nox samsmmen ACTHAPATHHA HECKOALKO yckopsi-
CTCH B Nepouie ABa 4aca nocae MHLEKIMH Hanyuatens (cm. taGr. 1), n no-
CAeaylollliie CPOKH YpoBelb SKCKpeli
Kontpoawnoro. Cymmapnoe BuGuiBane PALHONTTPUS y Kpuc Ha done ne-
FHUApaTHHA 32 CYTKH B ABAa pasa npesumaer lokasatenn  xoutpons
(p=0,00085), NO-BHIAHNMOMY, B pesyinTate cHUIKeHMS peaGeop Gy nanay-
daTeas b noueuHLlx Kamaasuax. B coormercrsuy c STIM JocTOBEpHO CHil-
AKACTCH OT/IOKEHIe PAAON30TONA B neveny MATKHX TKaunx, a » ocran-
ULIX Opranax octaerci Ha yponie KonTpoas, :

[Monyuennsie nanuwe no weeaenopanmo BAUSUNA AnypeTukon wa auna-
MKy puiGubanus Ca-C™ 3TA us oprannama CoiaeTenLCTRYIOT O TOM,
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TaGanuan 2

Jimamnka swaeaenun Ca.CH SITA na oprammama kpuic®
MOR Bawsinkem amyperikon wepea nown, % or noeaennol nosut

. P
olu
npuepe;m“ b 2 3 S
In2 Ind [ 2nd
15 mun , , , 6,8604-2,990 18,307 +2, 894 13,21846,625 | 0,075 0,62 0,47
39 MUN ., ., 8,6604-4,660 27,430 +2, 124 19,6504+ 5,785 0,007 | 0,314 0,26
A5 aun . L, 8,7194+1,100 14,828 +1,198 23,65044,411 | 0,006 0,02 0,055
Woage o oo o | 14,60048,060 | 9,726 1218 13,763:+3,065 | 0,52 [ 0,96 | 0,22
10 mun o, 1 12,1534 4,459 7,2494.1,048 9,0664:2,134 | 0,20 0,562 0,46
] 39 Auw . | 11,7834 3,398 4,817 40,708 4,0854-0,851 | 0,15 0,055 | 0,59
w45 aun , 9.74111.]23 5,273+1,334 3,4764:0,868 | 0,15 0,003 [ 0,30
W 16w * | DATOL1260 | 273430087 | 2164930.608 | 0'003 0,0027 | 0,94
W 1O wuw , 7,163+0,670 1,83140,530 1,25440,176 0,0005 [ 0,0002| 0,45
[ 39 Muk . .1 3,69641,176 1,095+ 0,203 1,661 40,620 0,045 | 0,18 0,38
445 aun .\ | 3,55530,768 | 0,754%0,283 0,965:+0,355 | 0,014 | 0024 | 0'67
e oo s | 2,280+0,23] 0,37140,058 0,6434-0,261 | 0,0002 0,0027 | 0,35
w30 mun . J,743+ 0,875 0,643 40,211 0,02440,355 | 0,005 | 0,025 0,47
e o oo 2,000640,338 0,314 40,001 0,50040,169 | 0,0008 0,005 | 0,32
B 5 5,978+0,768 1,65240,142 1L,71240,171 | 0,0003 0,001 | 0,01

* B kancaoi rPyrmu 3 Kpucu
** 1 —=Ca+Cl '9]ITA, o — nonypnt + Ca-C'4 BITA, 2 — aeruapation 4 Ca-Ce SATA,

'ITO BLIBCCHIE KOMIICKCOHA Yepe3 MOuKH ma thone amypernuecknx npena-
paTon yckopsieres (ta6a. 2, puc. 1). Pazanunn MEHY KONTPOABLHLIMI N
ONLITHLMIL rpynnaMm Kpuic B yponie buaeaenitsi Ca-Cl AATA unanGo-
AICC PeIko Bupakens b neppuie 45 Mun nocae unvexwnmn, 3a STOT CpoOK y
KOHTPOALHLIX Kpuic Buaeniocs ncero 24,1%, a na (one wosypura u ne-
riaparina — 60,6 u 56,4%, coornerctnenno. B nocaeayomne cpokn cko-
POCTL Il BEAHYUNNA BLIACKEHNSt KOMIJICKCOHA Ha thone nomypura u pernapa-
TIHA 3INAUUTEALHO CHIBKAOTC 1 ¢ 45 Mun 10 2 w ua OPralnaMa puiBOAHTCS
Beero 29,3 u 33,0%, COOTBETCTBENNO, N TO BPEMSt KAK y KONTPOJALHLIX
KUBOTHLIX B STOT NPOMEIKYTOK BpeMelil 3aMeTio BO3pACTACT yponenn
SKckpeun xeaara (57,6%), » peayanTate uwero K 4-My wacy. npouncxoant
BLIpaBHnBanie Kymyastnnuoro nuaenenus dITA (93,76; 95,39 n 92,81,
coorsercrnenno). Hekoropoe yckopenne nuaenennst kommaekcona n Teye-
HHE nepporo vaca n nonuimentoe YO sa cytkn na done Jnypetikon no-

ABoI0 oKuaAaTh nosuenns spdektusnoctn ATA b nunenennn Y p

0 ol 1 '] ] 1 ] )
Yaces Yacw
Puc, 1.  Kymyasntumioe nuneacine Puc, 2. Jlnnasnxa nuneaenns nrrpun-91
Ca-CH SHTX TNOA  BANSIMHCM  HODy- npi moaneficrsun SATA i juyperitkon.
f puta u zeruapatuna, I = Y"4CaeBITA n permaparun, 2 =Y.}
! — pernapatii - Ca+C14¢  9J1TA, 2 = no- ++Ca-3ATA w nonypur, 3 — Y9-{Ca-9JITA,
pypur +- Ca-Ct¢ BUTA, 3I—Cu-CH BATA.

t
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xomGiimposatnoro nosneficrenn anyperuion u Ca-C'$ 3]1TA

uepes 24 4 nmocae puyTpusennoro pseaenns, % Gonanca L

Honypur ' Hernapatun
Tranu w nuacaennn | Koutpoas 3a 2 ¥ A0 BHYTPUDCHHOTD °
Bpefenus . -

N Sy «« v | 3,845+0,843 | 3,99040,934 | 3,273+0,415
gg-:i':.b. Mo DRl 2.015§o.220 2,740£0,631 | 1.391%0,475 .
Cenesenka ., ., , ', . v e s o s v s 4| 0,06040,012 0,057 +0,024 |  0,140+0,035
N L RN +| 8:250+0,770 |10,120+0,702 | ' 9,173%0,132
BTN MR, e e 4,610+0,870 | 4,20140,750 | . 4,825%1,027

ey UL SR OB USRI & S 0,418+0,087 0,930+0,413 | _0,656+0,238
ok g'fayll'yifrfnfm.m? t.mf‘ef'e{m?). . +| 51,500+6,370 | 41,009+5,843 47,717 5,124

8 w00 00 v 0 e | 72,9054:8,408 67,292+1,313 67,965+-4,605 .
N R M 77,6334-2,541 73,80540,598 76.196:};2.547.__'
o I Tl 79,272 +2,310 75,709+0,739 78,907 42,051

P e b | s« | 79,816+2,251 76,440+0,790 | 79,4953 1,948 .

v L T

+| 80,803+2,156 | 79,613+0,908 | 80,541 +2,057

NMpuuevanue. B Kamaolt rpynne 3 xpucu; Gananc 101,42141,233%, |

TElUeitie nepooro uaca npn KOMGHHNPOBAHHOM NPIMENEHHI ero ¢ aeruapari-
HOM 1f HOBYPHTOM. '

Onunaxo suiaenenne pagnomeranna Yepe3s MouKH He TOALKO He YcKopsi-
410Cb, a, HaoGOpOT, HECKOALKD 3AMEANNNIOCh MO CPAaBHEHHIO C KOHTpPOJeM
(Ta6a. 3), ocobenno 3aMeTHHM OLIIO OTCTaBaliie BLIAEJCHHS nTTpua-91 npu
KOMOHHIPOBAHHOM NpHMeHeHH nosypura n 3TA. Cymmapnoe me'umnue’-
aenne utTpus-91 sa cyrkn BLIDABHUBAJIOCL H COCTABAANO B cpeanem 809,
BO ncex Bapnantax onura. Perpeccmonnuii anaans aumamuxi BolaeJeHNsn
PANHOAKTHBHOrO HTTPHA moa pauaunem Ca-CM SATA u npn xomGuuupo-
DaHlOM BO3NENCTBIN KOMIJAEKCOHA M JHYPETHKOB  BHIABIL .OTCYTCTBHE
pasaauumii noxasartenei, XapaKTeplusyiolnx srot npouece (puc. 2). Pacnpe-
AEenie N3TYYaTens no opranaMm W TKaHAM, a TAKKe BEUEAeHIHe ro yepes
KHUIEUHNK He HMeJO CyWmlecTBeHHLIX pasaHumii Bo Beex rpynnax Kpelc
(cM. Ta6a. 3). A%

] ; BH.BORH
I. Hayuann sansnue anypetnkon (noBypuTa AernapaTtiHa) Ha anuna-
MIKY BLizenennst urtpns-91 u Ca-C™ 31TA, a Taxwme KOMOIHIpOBaHHoe

Boaneiicteue DATA u anypernxos na SKCKpeumo nutTpua-91 ¢ Mouoit ns
oprainsma, : g

2. Beanunna supenenns ntTpus-91 sa 24 4 npn poageiictnnn aerujapa-

THHA YBEANUNBAETCA.B ABA pasa NO CPaBHERIIO ¢ KOHTPOJIEM 1l cHHIKaeTcs
OTJIOHeHIle N3y aTeasn B neveHn H TyLKe, Hosyput aametno pansa na ypo-
BElIL BLIIENICHIA PaN0aKTHBHONO HTTPIA U3 OPraHHaMa, HO NOBLImAN HaKon-
JeHNE H3NyuaTeasn B ckedete. A

3. Ilnypetuku yckopsior suzenente Ca-CM SITA B nepsuie apa waca

nocsie HHLEKUHN, OANAKO NPH cOYETAHNN HX SIITA TopMosar Buinenenie -

Pammnéaeune urTpia-91 B oprannase KpbIC NMOA BaNsiHHeM

"'.‘. WL FELaL
- S

ye<. FEo K4
T e A

il

o B e by £ e ToAp

HTTPHA-9], nosToMy mcnoab3obane HOBYPHTa W JernapaTina aas nosuiule-

HHA 5P PEeKTHBHOCTH KoMnaeKcona HeueaecooGpaato,

S

AT S

B N

ARANEMUA HAYK cccp'. YPAJIBCKHUIT - HAYYHEI LEHTP
. METABOJIHBM PAI.UIOIIBOTOHOB B H{HBOTHOM OPTAHII3ME

E. . CYXAYEBA

; : BNMAHKUE KATP!OHOB UMHKA, MAPFAHLLA M WENE3A
; : ) ~ HA BBLIAEREHME SATA YEPE3 NOYKM

He TOJIbKO AJHTeNbHOe NpHMEeHeHHe Ko
3ax Aas aevcHus OTpasJeHui; TOKCHUECKH M}

TNPUBOLNT K passutiio Hedpotnuecknx nopasenniy novex [I—6], wo u

RPaTHHle HHBEKIH TCpanesTiueckux a0z ITA BLI3LIBAIOT peskoe n
MANTENbHOR Hapywenme BLIleanTenbHofl Gynkunn nowex [10]. HaGawona-
EMBIE TIoCJe HHBeKIHil KOMNJIEKCOHOB  yBeanyenne BRIICJCHHA C© Mouoii
HHHKa, Mapranua, KoGaJsbra, Kenesa, Meanm n KaaMmus [11, 12], nonanae-

- HHE aKTHBHOCTH TOUCUHLIX-hepMmenton [7—9], a Takme NoBLIIEHIE YyRCT-

BHTGABHOCTH Kanuaaspos g anpenanuny [13, 14] nossomnan caenath
BLIBOZ O TOM, YTO Mexamu3sm TOKCHYECKOro AeficTBHA XenaTop 3aKaiouaercs
B CBASLIBAHHH M yRaJeHun u3 OpraHuIMa (yHKUHOHAABHO BayKHLIX KaTH-

- oHOB [1, 2, 4, 5].

PeABapHTenbHOe BBedeHHe B MOJIEKYly KOMNJIeKCOHa KaTHoHop iHKa,
KobGaJabTa H Mapranna SHAUHTENLHO CHHIKAET TOKCHYHOCT AATA u JTIIA

'[3, 4]. Oanaxo H3BECTHO, YTO KOMMJeKCHHE COeMHHEHHS B 3aBHCHMOCTH OT
~ KOHCTaHTHl ycToitunBocTH B Goabuiefi HAH MeHblleli ctenenn pacnaaaiotes

B opraHitame [15, 16], uro AOJKHO TIpHBECTH K ncnoﬁoxmeumo COOTBET-
CTBYIOLIEro KaTHOHa MeTanna, a arto MOET, B CBOIO ouepenb, BLI3BATH
Hapywenne (pyukum'l, ocobenno NpH  3HAYHTENBHLIX A03HPOBKAaxX KOMMJex-
cona, - ; ; ‘

[Tockoabky ¢ touxn apenns TCpanun otpasneHifi, T. e. ycKopemust pu-

- Benennst ns3 OPraHN3Ma TOKCHYECKHX MeTa/mIoB 1 H3nyyaTeneil, BaxHo

nofo6path Takue ycaoBus, npn KOTOPLIX BLIZeseHHe yepe3 noukn oGpaso-
BaBuierocst Komnaexkca 60 Ghl MAKCHMAJMLHBIM, MBl H NOCTaBHJN nepea
co6oit 3azauy nomoGpath Takue COOTHOWICHHA MEXKAY KOMNJCKCOHOM N
BDONHMLIM B ero MoJexkyay ¢uaHaJoriyecky BAXHWM 'KaTHOHOM, npn
KOTOpLIX B HanMeHbueil cTenenn napymancs G rOMeocTas OTBETCTBeHHHIX
38 HOPMAJLHYIO (DYHKUMIO TOUeK SHAOTEHHHMX KaTHOHOB, Hpyrumu cnobamu,

nono6path Takne ycaoBns, B KOTOpLIX BLIAesenne oGpasopapiuerocst Komm.

JIEKCa H3MyvaTeast C XenaToM uepe3 MouKH  Guto Gbl  MaKCHMaJbHEIM.
K pewennio storo bonpoca MoxHO Gua0 G MofofiTH pasmwimi nyTamm:
BApbHpyst n03y MeweHOro Komnuekca, B KOTOPOM COOTHOILEHHe MeTansy—

. KOMIIJIeKCcoH coxpamsinock Gul Beerga '] : 1, Bapeupys xoamuectno Meraana,
- RoGapnneMmoro K thukciposaunoi noze [KOMRJIeKCOHa, i, HakOHel, mpeapa-

PUTENLHO BBOAS oONpexefeHHBIC 03N HHTEpecyIomero Hac meraina népes

| HHBeKumed Komnaekcona. Heenenosanusamu [17] nokasamo orcyrerme 3a-
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BHCIMOCTH ypOBHS BLIAC/CHNS KOMIIEKCOHA ¢ MOUOM OT BHAA JAKOMICK-
cobainoro woua (uttpmit, wmHK, Kaasuuit) U A03W Xeaata, NoSTOMY Hamp
H3YUaaHCh ABA MOCACANNX BApHANTA, ' s

Meroguka neceneposanmit

Onutit npoboanan na camkax Geawix nabopaTopHLIX Kpuic anninn «Buc-
Tap» (cpeaunii nec 310,3+28,1 2), B NeppoM BApHAHTE ONLITOD JKHBOT-
HLIM BHYTPUBCHHO BBOAMAH KoMiAekcHnwe coeamuenns’ SATA c UHHKOM,

. MapranueM n enesoM, MeEHCHBIC HX paanoakTHBHBIMI H3oTOnamit. MHoaa

KOMnacKkcona cocrananaa 20 mxzmoed, a KOJAHYCCTBO METAANA B KOMIICK-
ce napuiponano or 0,001 no 10 mkesoaed na xpucy. JKupornbix coaepIkaail
B oGMennLIX KaeTkax, wepes 24 « ux saGusaan non ShupHLIM  HAPKOIOM.
CyTounoe Buzencnie Komnaekea ¢ Mouoit 1 cofepxanne naayvateneit n
TKauax i xane onpexeanau no oGwenpuuntofi Meroanxe. IMoacuer panno-
AKTHBHOCTH NPOG TKaueil 1 BLIACACHNI NPOBOAMAN HA ycTaHOBKe «Boana»
C CHHHTHAAANNONNLIM AaTunkoM YCII-1,

Bo sropom mapmante xomnaekc Keaezo-3TA, meuennit no pamnoax-
THBHOMY H30TONY, NpH COOTHOWICHHH METAAA — KOMIJAECKCON 0,55 : 20,
1,4:20 1 10: 20 sexmoneil na Kpuicy soauan n.v. jugularis, kpuic Katerepu-
3oBaau, ¢ukcuposasai B ClCUNaNLHBIX CTANKAX i OTOHPAI HovacoBLle nop-
<L MOUH B TeucHHe 4 4, Mocae 4ero MX nepeMellann b oGMEHHLIC KACTKH
H uepes 24 4 saGupaan. Hdas ycnaeuns Auypeaa KupotHuM 3a 30 mun no
WILEKUHH KOMIJICKCOB MOAKOXHO BBOAUAN no 5 a4 0,9%-noro pactnopa
X/I0PHCTOTO HATPHA M 10CAC HHBEKWHN — 10 5 M4 AHCTHAAHPOBaHNON BOALI
nepopaavio. Coxepxanie xenesa-59 p TKausax u pLACTSHISIX onpeaeasii
KaK it B IICPBOM BapHANTE ONLITOB.

[pn nayuennn pansuus npeasapnteauioro npeneius PacTBopHMLIX Co-
aeii xeaesa (FeSOy n FeCly) na AHHAMHKY BblaeaeHns vepes nouxku SJTA,
Meteiioro no yraepoay-14 (s kaasunesoft dopme), Kpuicam b v, jugularis,
BBOANAN pacTsop eaesa, coaepxmawmnit - 0,034 mxemosed, a uepes 2—3

MUK — B 3Ty JKe peny nnbeunponann no 20 mxemosedl Komnaekcona p 00D

eme 0,4 M2 npu pH 7,4, OrGupaan nopuny Mouu uepes xaxauie 30 sum p
_TeueHne 4 w, nocae wero Kpuic moMelasn B oGMeHbie kaeTku, ITopumnn
MOUl paiGasasan Ao onpedeneunoro obbema, npoGul no 1 ma mwanocuan
Ha DabeuicHHLIC CTAHAAPTHLIE TapeJOuKH | BLICYltHBaAH noA midpakpac-
Hoit namnofi 1o mocrosuuoro peca. Onpenenenne paanoaktnonocti oGpaa-
LOD MOUIl NMPOBOAMAN TOPLEBLIM . cueTHHKOM THna T-25 BOJI na ycra-
Hopke <Boana». Pesyavratu nupaxaan p Npouentax ot spefennofl aoaw
yraepona-14 nocae nuecenns. nonpapkn ma camonorjouieHiie B cjaoe Ha-
BECKII. o

Peaynbrarei nccnegonanmi 3

Kak noxasanu skcnepusmentu (ta6a, I, puc. 1), punencune Zn®.31TA
HEPE3 NOUKH MaJ0 3aBHCHT OT H3MEHEHHS COOTHOMeHNI MEeTaM1 — KoMnaeK-
cont. JInub nocae mwbekuun Kommsekca ¢ coacpikainem B HeM ctaGHABLIO-
ro unika B 1 Mkzmoas naGaioganoch nopemeHNOE Bhjlesieltne KoMIaeKea
uepes noukn (78,15%; p=0,002). Onnonpemeniio AOCTOBEPHO CHUMKAMOCH
OTa0MKeHHe UHHKA-65 B novkax M ckenere, Mpn ganvuefimem nonwmeny
COACPIKAHNUN METAAJa BO BBOAHMOM KOMIJCKCE BLACACHHe unnkKa-65 uepes
TIOYKH HECKOJILKO YMCHLUIAETCS, DMECTE C TEM HaMevuacTes TCHJACHINA K NO-
BBILICHNIO 3aXBATA N3NYHATEAN TKANSIMIL, :

Buneaeune Mn®-3]ITA ¢ movoit n otnoxkenne Cro B opraHax M TKausx

NP} COOTHOWIEHNAX MeTann — xomnaekcon 0,004 : 20; 0,1:20 n 1:20 cratn-
b8
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CTIUCCKN  Hepasanyiy
=0,07—0,74) i .

13,17% (raGn. 2). Coorsercrnen

STOMY CHIDKAnach u nenpyiyg ne-
NOHNpOBAKNS nanyyareny TRaNAM
(p={},007-—0.0002). OcoGenno aa-

METHO CcHIKeHne IOTJ'IOJKCIIIIH,

Cpashermio ¢ Goaee wnakimy l03a-
MIL, B nieuenn n noykay, npitiem sta
TCHICHUNA coxpansgacy npn no-.
BRILICHIN 1031 Mapranua p Komp-
JeKce no 10 MKeMoaed, xors pupe- 0

JdcHile Hanyuarteasm Mouoil pe- 19 doses

CKONILKO yMenbuinocs,

» WL npi cootho-
wennn 5:20 aamerno noapacrano
nuaeaenne Mapranma-54 uepes noy-
K no 5536% 5 o Kanom — no

8

et
—
\ "/'/

b e
2 /f\"\‘
"
i N
~

I
I
i~
|

J

Ho

an fedeumasg

-
-
y»

1o
!

Pr——,
-l--..-...___ o g e i

Colepmanus 6 move,%am Seden
Lh
=
]

Codepmawee 8 royns

=1

1 g
!

-

Puc. 1, 3asucumocrs YPOBHS DLIZCACHNR KOM-

oBenetne paanoaktunnoro He-  naekcon Mnd-3JITA, Zpss
. n%.3/TA n Fe.
Jde3d B opranname nocae mrvekuuy  -d4TA nepes nntmu' OT CoOTHOWEHNA Me-

Komnaekca Fel-3[ITA . paan

Bbl-  TOAT — KoMnaekcon p IIIIbL‘lIIl[I)’I‘.‘MOM pacTnope,

Hokooy OMEHIAMI METANT — KoM § =3/ SORmte B wovo: [~ Zash, 7 pgos,

JCKCOH HMeJso Cylecrnennme or-

J — Febe; I'—3" — copepuonne n fowKax, 7o Xe,

JUIt R, Jakaouniommuecs npexne ncero p cTporoft JaBHCcHMoOCTH Yponus nhije-

PP
Jdenust Fe-31TA "CPE3 nouKN or noaw Meraasa B KoMnaekce (taGa, 3)
POCTOM conepannn kenean p HILEINPYEMOM KOMIIEKCe 3naunTeaLNo

NOBLILACTCH 11 SKCKpenns xenean-59 ¢ Mool (¢ 61,75% npn cootnowenus

0,65:20 5o 78,169, npu coornot

neiin 10:20). TMapaaneavuo 3TOMY CHH-

WETCH  BOANYNNA  OTAOMenTs HIAYHATEAS BO BCEX OPramax u TRamAx.
- Mexmonenne HPCACTABASIOT ANWL nOuKK N NIEUCHD, B KOTOPLIX 3axBaT pajno-
AKTHBHOrO JKenean ¢ yweamwennem noay METaM1a B KoMmjekce asameTino
noapnacmcr (p=0,0002 y 0,008, cooTBeTCcTBCNNO),
; OJVHCHHLIE JannbLe No3soann CTANOBHTL, MTO IKCKpEUNs KoMIIeK-
con Zn®-311TA, MnS-391TA u, ocoﬁe};mo. Fe®-31TA tmpeg nouku n GoJk-
weil wan Mensumef creneny HIMEHAeTCA B 3apHCHMOCTH OT coaep:Rannn
CTaGIALIOrO H30TONA BO BBOANMON pacrsope xenata. [puwiem ans Kamno-
FO MeTanna ontuMansioe cooTHOWweNe MCTAIA — KOMIIeKecon, npi Koto-
pom naGmonaerest nanGosee Bmcoxni YPoBeHb Buiesenust naaywartean ¢
© Movofl, umeer paanoe Koanvectnemmoe bupaxenne. Tak, ann unnxa-65 sto
CooTiomenne panno 1:20, nan Mapranua-54 5:20, a aan xkenean-59 ycra-
HownscHo npsiso nponopunonanuhoe nospacranne nuaenenus nanyvarens
C Mouoft ¢ ynesmeHnesM 103w MeTaana no BROJUIMOM KOMIJeKce,

Hexons ‘na stux AAHNLX, MOMIO OWA0 G NPEANONOKNTL, 4TO Bean-
HIHA OTAOMEHNA HaAYuATEAN B HOYKAX IpIt ONTHMANLHLIX coOTHOWEHsIX
METa1 — KoMiekeon Gyaer onpefeasts To KOARUCCTBO Metaana, Kotopoe
TpeGyerest aan NIpenoTopaenist  Toxenueckoro aeficrnng KoMIeKkconon,
Onnako, xax nmano na puc. 1, otaoxenne nanywareas n nouKkax o aapm-
CHMOCTH OT COOTHOWICNIST MeTANI — KOMIAeKCON e noavnusierest Kakofl-
JnGo oxnoil daxonomeprocti. Ha ocuonamm stux panmnmx TPYJAHO CKa-,
3ATh, KAKOM N3 HINYMEHHBLIX MeTAAIOD OTBETCTDEHCH 3a Hapywenue gynk-
Uil nouek, osaxo conocrannenie KOMMNECTBA DRACANBLICrOCK HATYHATEAS |
C Mowoli ¢ nmenennofl jozofi Meransa KOMIICKCe no3noasier caeaath.
HekoTopuie npeanosoxenus. Tak, nanGosce BUICOKHTT ypovens Buneacuns
unika-66 ¢ mowoft Gua npn coornomenun 1:20, a aan Maprauna-54.
5:20. Orueern nosmmennoe Bulllencuite manyuareneft ¢ mowoll aa cver

Goaworo naburka SATA, aauy

laotero JAKOMILICKCOBANNLIf] MeTana or

5%




: TaGauua |
Bausnne cooTHowennfl MeTann — komnaekcon B Komnaekce Zn®-31TA - L& -

Ha OTJAOKEHHEe B TKAHAX W BLIAENeHNe W3 OprannaMa unHka-65

vepe3 24 4 nocjae BHYTPHBEHHOM HHBEKIUH,

Mpumesanune, B kaxaol rpynne 5 xpuic; Gananc cocrasaser 101 ,034+1,156%,

Bausmnie cooTHoweHHl Merana — komnaexcon B Komnaexce MnS-9ITA -

Tab6anna 2

Ha OTAOWeNHe B THAHAX N BblAEJICHHE i3 opra’nu3ma b_laprauu.a-54

yepea 24 % nocie BHyTpHBEHHON MibeKunu, Yo Ganawca *

NMpumewaune, B xaxaol rpynne 5 kpuc; Ganauc cocrapaner 104,063+%1 -693%_._

CooTnomenne uerann—xnunnekcnn sty
Opranu 5
T 0,004:20 0,1:20 1:20 5:20 10:20—"
. " ‘ i
Fesens . . . . [10,364+0,546(10,133+0,616| 9,085+0,305 5,183+0,343 4,58240,358
Toukn . . . .| 1,857+0,074| 1,732%0,049 | 1,777+0,080 | 0,822%0,034| 0,691 +0,045
Cencaenxa . . .| 0,248+0,026| 0,237+40,014| 0,157+0,012| 0,070+0,007| 0,054+0,011
" Ckenet. . . . | 2,680+0,054| 2,284+0,191 | 2,408+0,086| 1,376+0,210 1
M TKAHU : 7
"I";':I;I:ll . . .|36,706+1,388 |35,254+1,669 |33,715+2,114 |24,034 4-1,245/29
Kposs . . . .| 0,13140,012| 0,04340,013| 0,04840,015| 0,052+0,009| O
Mowa ., . . . .|[43,362+1,285|46,175+1,873 |44,349+ 2,464 |55,345+1,840(53
Kan .. .. .|4,784+0,854| 4,185+1,015| B,508+1,645|13,169+2,254(10,948

TaGanma 3.

Ha OTJAOMEHHE B TKAHAX W BblAEJenHe H3 OPraHHaMa Nwejnesa-59

§

Bausinne cootnomennfl Metann — Komnaexcon B xomnaexce Fet*-3ITA -

uepe3 24 « nocae pryTpusennof wirnew, % Gananca
CooTHowenne MeTana — KOMMAEKCOH
Oprand ¥ pugencHus

0,65:20 . 1,4:20 lo:20 . -

Mewews . : . . ...........| 8143+1,002 | 5,241+0,467 | 7,678+0,518

T O v s e e s e | 0,75040,108 | 0,77140,057 |- 1,77940,127
Camonemen. . . . s «+. .| 0,45540,026 | 0,331+0,027 | 0,201+40,074

CRONRT . i v s iy ogn et Eomnite] 870040508 6,288+0,606 | 2,876+0,239

Markne Tkann TYWKH, . . . . . . .| 22,13943,657 | 16,344+0,457 | 8,975+1,036
R T Tl S . 1,065+0,351 0,41240,073 |- 0,199+40,061
IR i it BN i TR M o 1 61,748+4,664 | 70,613+1,154 78.292:]:1.400.'

Mpreuesanne, B xaxaoft rpynne no § kpuc; Gananc cocrasaser 09,3014:1,40%.

G0

i

B
g | 22

% Ganauca . (.

CooTnomenie Merany — KoMnaexkcon ]
Opranu
e 0,008:20 0,1:20 1:20 5:20 10:20
© e .. ..l2,53440,230| 1,980+0,142| 1,49140,272| 1,639+0,074| 1,838+0,089 FJ
nm:f . S 0.572io.osa 0,498%0,027 | 0,402+0,017 | 0,458 +0,044| 0,469+0,034
"Cenesenikn ., . .| 0,17740,006| 0,118+0,015| 0,1234+0,001 | 0,118+0,012) 0,113-+0,008
Crener . .. .| 1,628+0,146| 1,78040,187| 1,240+0,105| 0,944+0,098 1,156;1;0,100
Markie Trauu ] ' A3
en . . . |13,935+1,402(11,739+0,975| 9,017 40,392 {11,002+0,541 11,16840,234 -
Kpowl:lll:h". S O.Gﬁio,mﬁ 0,370+0,046| 0,35240,076 0,24140,066( 0,784+0,047
Mowa . . . . .|[80,076+2,016|83,976+0,485 87,152+0,526 (85,445+0,839/84,118+0,603 J
Kan .....|1,0784£0,278] 1,071+0,323| 0,576+0,135 0.847:];0.487 1,138+0,556

' KOHKYPeHUHH  3HJoreH-
- H30HTKe XeJaTta -¢ Mo-

-'CTOILKO B pa3Mepe H3-

e

HLIX METaJ/IOB 3a KoM- . 75
NJAEKCOH ~ Heab3R, po-
CKOJILKY npH  GoJbliem

Yoil BLIIEAAIOCH MeHblle
panunomeranna. Caeno-
BaTenbLHO, A0 3jech He

3

OHTKa KOMMaeKcona,
CKOJIKO B YCKOpeHHH
BLIOLIBAHNA  KOMIJIeKco-
Ha uepe3 noykw, oGyc-
JIOBJICHHOM  mpenoTspa-
{lleHHEM CBfI3LIBAHHA 3H-
JOTeHHBIX LHHKA H Map- : y
raiua B noukax. 0

B ortHowenun kom- 2 J ik
nsexcon Fe8.3]1TA ' Yacer '
BHIABJIEHA HECKOABLKO
HHad 3asncHmocth, Has
BRISICHEeHIIS 3TOil 3aBlcH-
'MOCTH GbIIH mpoBeneHkl
ONLITEI Ha KaTeTepuso-

% doserFe* S 3ATA

]
T

x
L]

Pic. 2. Ouuamuka pugenenns Fed*-3ATA c Mouoft

NPl Bo3pacTaoWNX KOJHYECTBAX IKENE3A BO BBOAM-
MOM KOMMJIEKCe.

!—Iﬂn:ED. 2—1.4: 20; J—g.ss:zo:

HnepecoMul BHYTPUBENHO , He MUK —
20 uxzmoqed Ca-3TA., e

Fe!*-31TA:
4 - Feja'

' BaHHBIX Kpbicax. JKcne-

PHMEHTEl noKa3aJH, uTo

C YBeJN4enneM [03ml JKeJie3a B HHBEUHPYeMOM KOMIUIEKCe BO3pacTaeT CKo-
poctb Buinenenns Fe%-3IITA c¢ mouoii (puc. 2) B Teuenne nepsoro uaca

. nocjie HHBEKIHH, B nocjaeayiouie CpokH pasiaH4YHA B CKOpOCTH BLIBeJIeHHSA

NOCTENenHno CraaxuBaloTces H K 4-My yacy KOJilMecTBO BLIAEAHBLIErocs KoM-
NJIEKCA CTAHOBHTCH ONNHAKOBLIM. DTH AaHHLIE CBHAETEJALCTBYIOT O TOM, MTO
noGaBiene K BBOAHMOMY KOMIJIEKCY OnpefeleHHHX KOJANuecTs IKesesa
SHAYNTENBHO yDelnunBaeT ypopeib Bhizenennss Fef-3JITA uepea noukn B
TeueHle NepsLiX ABYX YaCOB 3a CUeT YCKOpeHHs BLIGLIBAHHA €ro 13 Opramus-
Ma, npuueM HanGosee sypeKTHBHOI B 3TOM OTHOWIEHHI OKa3aaach n03a He-
Jiesa B 10 sxemoaell. : R
Kasanoch GBI, moayueHHHe AaHHBE AAIOT BO3MOMKHOCTb npeaynpeanThb
napyuwenne GyHkunit novex myrem A06aBieHHA K HHBELHPYEMHIM pacTso-
PaM KOMMNJEKCOHOB KaTHOHOB Jenesa B cooTHomenuu 1:2, oxnako npu
BBCICHHII BBICOKHX 03 XeJaTOB 3TO HENpHeMJeMO, NMOCKOJALKY ocBoGoams-
Weecsi NpH pacnaje KOMNJAEKCA KOJAHYECTBO JKeJae3a MOMXKeT 0Ka3aTh TOKCH-
uecKkoe jeiictsHe Ha QyHxunn- oprannaMa. IToatoMy namu 6bI0 HCNHTAaHO
BIHfIHIE TmNpeABapuTesbHOro BBefenns Maaumx j03 FeSO, uan FeCly
(0,034 mremoan ua xpricy) Ha aunamuky suaexenns IJTA, meuenoro no
yraepoay-14. Ckopocts # Beanunna npubumpanns 3JTA c mouoit na doue
Jeaesa aHauHTEALHO BO3PACTAIOT NO CpaBHeHHio ¢ Koutpoaem. Ecam B Te-
yenne nepporo uaca Ca-dJTA smaeannoce u3a opranuama 54,81%, a B Te-
yehne asyx uacos 81,72%, To Ha doHe aByxBajentHoro xeneaa 757 u
91,6%, coorperctsenno. Bunenenne SATA nocne npeasapurenshoro Bnse-

- neHus TPEXBAJIEHTHOTO X{eJe3a O6LII0  HECKOJBKO MEHbIIHM, YeM [BYX-

Banentnoro— 68,92 u 90,41% sa nepsuit u 'Bropoit wacw. K uersepromy
yacy KOJHYeCTBO BLIZEJNHBIIErocs KOMIJIEKCOHa BO BCeX BapHaHTax OnuTa
coctapasao 96% or Beexeunoii . noam yraepopa-14. Ilokasatean skc-

. MOHeHUHAAbHLIX KPHBHX AnuaMmikn Bugeneuns IJTA na done npenpa-

PHTEAbHOrO BEEACHHA JKEJE3a JOCTOBEPHO OTJHYAIOTCH OT KPHBRIX KOHTPOJAA
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puc. 3).
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BOJINOT HAMETHTb NYTH - CHIKCHIS
TOKCHYCCKOrO JeficTBis  KOMmnJek-
conoB. Cyas no noBLILICHHOMY B.
aerenmo ¢ mouoit ZnSS-3MTA y
Mn5¢-3[ITA npu cooTHouenunx Me-
7 Taaa—xommaexcon 1:20 u 5:920
COOTBETCTBENHO, MOXHO nosarats,
UTO AAf npeaynpexuenus Qpynk-
UHOHANLHLIX HApYWeNnii B noukax,
06YCAOBACHHLIX CBA3LIBAHNEM 31 10-
FeHHOTrO LHHKA N Maprauua, Her
HeoGXONNMOCTH  NPUMEHNITL  KoM-
naekcwl 3THX Metaanon ¢ ATA npir
COOTHOIIEHHH  MeTa/J — KOMIJieK-
cou 1:1, KaK pexoMenayior apyrie

=

g %amtattyum

-

! 4 J
Yacs
Puc. 3, Nunamuxa supenenns Ca-C4 31TA
c movofl Ha done npessapiTtenstoro noeje-
HIR pacTBoOpiMLIX cofelt enean,

I —3a 23 sun no wnvexigun CH.9TA pHy-
Tpunenno 0,034  mxzupam  For ww Fe'',

—].42
A=103,6,""4 ".rm—zu.um; 2—Ca.C1e

SATA, A= 88,016~ 2%, 1 32,3,

nceaenosatemn [3, 4]. Tloayuennue

HAMIl Pe3yaALTaTHl O BJAHSHHN JKe-
JA1E32 Ha BLACAHTEALHYIO GYHKUMIO TOYEX NOATBEPKAAIOT BLICKA3auHOE
npeanonoxkenie [10] o npuunnax ¢ynkunonasbubix napywenni noukax,

HO HAXOAATCHA B HEKOTOPOM NMPOTHBOPEHHH ¢ AAHHLIMI paGotu [4], nokasa- . |
- Bunnmi, uto kommaexkent SATA n ATIIA c asyx- u TPEXBAJICHTHLIM JKeJe-
' 30M 3HAUNTEALHO TOKCHYNEE, YeM UHHKOBLIE Il KAJbINeBLIe (opMul xenaTon.

9TO HecooTBETCTBIE MOMKET GLITL OGBLACHEND NpeKae Beero cylmecTsennLIMI -

PA3TNUIAMIL B 1o3nposKax. [Tpn HEUBLEKUNAX BLICOKIX 703 Xen2TOD B Fe-gop-
Me ocsoGoxaalouieecst B Pe3yanTaTe pacnana Kene3o MOMET ABARTLCS NIPH-
UHHON ruGean JKHBOTHMX, OCOGeHHO ecan peub naer o poaax nopsika,

2,5 mn0an na 1 k2 peca Tena. \i i

\
Buinopgbr

- L. ¥Yposens puzeaenns ¢ mouoit, KoMnaekcos SATA c xeneaom, uuH-
KOM 1 MapraHuem, MeueHBX N0 PaAHOAKTHBHOMY H3oToMmy, 3aBHCHT OT
COOTHOLUCHHS METaJ — KOMIIEKCOH Npil NOCTOAHNON A03e KOMIJIeKCONA.
C ymeanuenuem KoamuecTna MeTanna B KoMujexce BLIACACHHE 3Keaeaa-59
C MOUYOil 3aMeTHO poapacraer, AAA mapranua-54 un uunxa-65 sta zasucu-
MOCTb BLIPajKeHa B MeHblueli CTeleHH. ,.

2. Cxopocts BuGubanns Fes-3JITA aameTHo BO3PACTACT C yBeJAHYEHHEM
A03Ll #eae3a Bo BBOANMOM Komnaekce, [Tpeanaputeasnoe npegenie MaJiblx
7103 ABYX- M TPEXBAJEHTHOrO iKeJeaa cHIKaer TOPMOMKeHile BLIGLIBANI
KOMIIJIeKCOHa vepe3 NoykKH, ° T

3. OGcyKnaercs BO3MOMKHOCTL HCNOAB3OBAHIS NOAYUCHHLIX AaHHLIX A5
CHIKCHHS TOKCHYHOCTH M NOBLIMICHNA sddekTHBHoCTH KoMNJIeKcoHon,
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“00 ) AKAIEN BAVK COCP - VPAJIBCKMA HAVYHEIN LEHTP
1974 T
METABOJIH3M PAJZIHOH30TONOB B H{HBOTHOM OPTAHIGME

- pamnoft Bojoit. Henocpeaersenio nepex HamecemieM ita KOJMIOHKY “HOBOro
‘- o0pasua uepes reap fiponyckaan 0,1 ma NaCl B oGuewme, pasiom aByM
= o0beMaM KOJoHKH. , . : ;

1" Hcnonvayemas pan resb-guabTpauun moua Guoa coGpana y JKHBOTHHX
'} 3a uecTnyacosyio Karerepuaaumo c npeasapuTenbHEIM BHYTPHBEHHLIM BBe-
“i . AcHICM roToBLIX KOMNJeKCoB HTTpHS, LUHHKa, Mapranua u jxejesa c sTHAeH-

= AHAMHHTETPayKCycHoOll KucnoToft B mose 10 mrzmoaed ¢ 10%-nwim H30LIT-

' KOM KOMIMJIEKCOHA,
-C. C. JEKOXMAXEP, E. M. CYXAUEBA .

e o B KAKOA ®OPME BLIENSIOTCA C MOYOH Peaynsratst onura
' MHKOPMOPUPOBAHHBIE XENATHBIE

A I[Ipeacrannennsie na PHCYHKe mi0uonNbIe xpunﬁc PacTBOPOB KOMNJeK-
KOMMNEKCLI METANNOB!

cos Y-3TA, meuennx HTTpHeM-91 uan yraeponom-14 » aneratioit rpyn-
fIHPOBKE KOMMNJEKCOHA, XapaKTepH3yloTCH OAMHM IHKOM co 100%-nuM co-
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l'lo.nnanumonommapﬁononme KHCAOTE  (KOMNJIEKCOHB)  cnocoGH oGpa-
30BLIBATL BEICOKOYCTOMUMBLIC J€FrKOPACTBOPHMbIE KOMMJICKCHbIE coennHens
C GOJLIINM cneKTpoM MeTaanos. .CnocoGHOCTS B3aHMOJACHCTBOBATL € Ka-
THOHAMH COXpaHseTCs I B yCJAOBHAX OPraHu3mMa. OG stom cBuzeTesabcTBYeT -
MOBLINEHHOE BLBEACHHE KATHOHOB H3 OPramuaMa NpPH BBEJCHHH KOMIJEK- -
coon. Mexaunam yckopsiowero aefictaus KOMIIIEKCOHOB CBOAHMTCS K Hero-

© CPCACTBCHHOMY (H3NKO-XHMHYECKOMY B3aHMOAENCTBI0 KOMIIEKCOHOB H -
KaTHOHOB c 06pa3oBaiieM B OpPraHH3IMe XeJaTHEIX KOMII1eKCOB, KOTOpLIEe MO |
Mepe oGpa3oBaHus yAaNMIOTCH NOYKaMIl [1, 2]. Oanaxo mer NpAMLIX JOKa-
SaTe/IbCTB TOro, YTO BLWBEACHHEII MeTaan HaXoaHTCH B KOMIlJIeKce ¢ cooT-
BETCTBYIOLUINM KOMIIJIEKCOHOM. ITosTomy mneoGxomumo SKCNepHMeHTaJabHOE
onpenenenne GopMul, B KOTOPOIi BWBOIHTCS METaAJ NPH KOMIJEKCOHHOM
BO3NEICTBHIL. JTO MO3BOMHT AaTh TOUNLI KOoJHYecTBeHHul aHaana seni-
YHHB 3TOrO BO3AENCTBUSA. : /
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. Meroguka '

Onpenenenue dopmsi, » KOTOpoil BLIBOAHTCH ¢ Movoil npeasapuTeablo

Harecero na ronomry, %

3AKOMILICKCOBAHNLIN METaaJ, NPOBOANAN METOOM refb-QuabTpauun na | 0 e ¢ Ly

cedpanekce [3]. Teab-puabtpaummo sommux PacTBOPOB roOTOBHIX KOMMAeK- i} 200 0 1w

COB, MeUeHLIX N0 KOMMJIEKCOHY M no LeHTpa/bHOMYy aToMy (MeTanay), § L 5 Osen Ingama, ma

ToC/Ie NHKOPNOpauin JKIBOTHHM STHX KOMMJIeKcon NpoBOAHAN HA KOJOHKe l;‘:'i 40 y s

pasmepoM 1X30 cx ¢ BuyTpeHnnm Auamerpom 0,9 cu 1 pricoToflt cnos reas )

28 cm npn xomHuaTHOf Temnepatype. B xavuectse smonpyioued HHAKOCTH

{ Henoabsosann 0,1 M NaCl, cxopocrs Smonposaina 16,2 ma/uac, | ;
Hecaenyemue o6pasuu PACTBOPOB KOMMJEKCOB WJAM Mounm oGLemom ‘E ‘

‘ 0,4 M2 Hanocuan na MPEABAPHTEALHO MOATOTOBICHHYIO Konouky. OGpasunt
TAKOro e 00beMa CAYKHAN HCXOMHLIM PACTBOPOM, OTHOCHTENLHO KOTOpOro |-
NpoBOANTH pacuer HaHecennoii Ha KOJIOHKY pajanoakTusHoCTH. Hponymen-
HBI €pe3 " KoJOHKY pacTBop smioaTa BMecTe ¢ obpa3suamn cobupanuy po
(pakunn mo 1 aas. OGumii o6beM smoaTa pasusacs 18 Ma, Ons onpene- [
JICHIIA COACPIKAHMA PaAHOAKTHBHOCTH B Smoate no 0,5 ma Kamnoir tpak-
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" Ten-puavrpauns  wnernx pacteopon
KOMMJeKcoB WTTPRS # 06pasion |Moui

= L

Uy 40
HHH HAHOCHJIH Ha aJlloMHlienkle Tapesoykn n nocje BLICYWIHBAHNSA npocun- {i NOCAC BHYTPHBEHHOTO BBCAGHHS KOM-
TLIBaMN BMecTe ¢ npoGamu HCXOAHOrO pacTsopa Ha pannomerpe Tuna<«Boa-- L' : nAexcos, ;
Ha», O6was akTHBHOCTL B coGpaHHOM 0GBey ISR, Ty bk
MEIX 06pasioB cocTaBasiia OKoJ0 100% or nawnecenmuoii . 2 TBITA OC Doeaeuue: J— .10 uxzuosel Yo

BATA: 2= 10 mxemosed YC14.3]ITA; .
; ' @-— BHYTDIDEHNOEe ppegenne 10 MEK2MOL00: 4
1 I —=Y"1.31ITA, 2—Zn* - SNTA, J -
20 © Mn*.30TA; 4 — Fe'*.31TA,

wocti. Ilocae mnponyckanus yepes
pactsopa, pasuoro o6nemy Koaomkn,

Odsen anwoama, wn




Jlepianite™m aktunnoern b wem. TTHKH. COBNAnaloT ‘mo pacnonoxeHimio pg
9 M4} Hosmoe BLIMLBANNE PAANOAKTHBHLIX HTTPHS | yriaepoxa npomcxomy-

TBOpe HMEeTcs Toabko oaHa Il)UpM-‘l MeTaJJjia — KoMIJIeKcHas.

'HHEM PaaNOAKTHBHOCTH B HeM, [Moanoe conmajacHne KPHBBIX 3JIIOHPOBaHug

]

W

Kphbofl aas oGonx pactnopon Komnaexkea, .
OGuem nonnaennn merkn xax no nrtpmio-91, Tak n no yraepoay-14 pasey ¢

S

o

10 b o6neMe, pannom oGuemy o6uemy kodonkn (18 aa). Takoir Xapakrep -
KpHBofl cBuaeTeALCTBYET NpekAe BCErO O TOM, UTO B HCCACAYEMOM pac- .

AR ity v —
R

Fenn-{!nmmpnmm o6pasion MO4H nocjae BHYTPHBEHHON HHBEKLIH KOMp-
Jekcos Y-3ITA, Takme MeueHux . no urtpmio-91 n yraepony-14, naer na-
SAI0UMOHHOI KpHBOf (cM. prcymnok, 6), onnn muk co 100%-ibiM coiepa-

e —
Voer

YHCTEIX PacTBOPOB KoMNJeKkcon # oGPA3MOB MOMH NOCAC BBCACHHS 3THX
PACTBOPOB KUBOTHWM CBUAETEJLCTBYET O TOM, YTO NOCJAe BHYTPHBEHHOTO
BBCACHNSA KOMNJCKCA BZCAEHNC METaJ1a yepea noweunuii Gapbep npouc-
XOINT TAKKe B BHAC X€JaTHOrO KOMMJEKca. ; E
daionpopaiie o6paslos MouH mocae BHYTPHBCHHOFO BBEACHHS KpLcaMm. |
Komnaekcos Zn%-3ATA, Mn*-3TA, Fe¥-3/ITA, kak n npu BBeAEHHH
Y*-3ITA, naer ma kpunoit SMONPOBAHHSA (CM. PHCYHOK, 68) OAHH NHK ;
AKTHDHOCTH, coBnajalowuil ¢ nukoM yraepona-14. 3to eme pas yKa3uBaer 4|
Ha Haanupe B MoYe TOALKO KOMMJeKcHofi (opMul Merannos, Hekotopoe \
CMCLUCHIIC BCPUINHL NMHKOB y KOMMNJAEKCOB, NMO-BHANMOMY, CBA3aHO C pasan- /=
HHIAMI B MOJCKYJPHOM Bece STHX COeANHEHNH, MOCKOMLKY NOPsAAOK caBura. | ¢
THKOB BNPAaBo COOTBETCTBYeT NMOPARKY BO3PACTaHIs MOJIEKYIIPHOTO Beca - |
XeJaToB. -5

)

Hayuennoe metonom resb-UABTPAUNN COCTOSHHE MeTaAJM0B B Moye (ﬁi
\ .

R

Wl e iy ™

S £

Tocae  BHYTPHBEHHOTO  BBEJeHHS  KOMMJeKcop Y?-3OTA, Mnsi. &
SATA, Zn®-3]ITA, Fe*-3]1TA nokasano, uto BraeneHne MeTanna B Moue )
MPOHCXOAHT JMNWL B KOMNJekcHoM BuAe. Ipyrux topm MeTann0B B Moye J’
NIpH STHX ycJa0BHAX He o6HapyxeHo. s F . %’uj‘
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C. C. JEKOXMAXEP

NOBEAEHME XENATHbIX KOMMIEKCOB LIMHKA, KANbUMS
U MAPTAHLLA B OPTAHM3ME YXMBOTHbIX

Komnaekcon, HCnoab3yemuie npi aevennn oTpasseniit PannoaKTHBHLIMI
H30TONAMH M TOKCHYECKHMH MeTaianamu i NpH HapyweHHSIX MHHEPAJb-
Horo o6MeHa B oprammame, 06pasyioT ¢ GoJLWINHCTBOM KATHOHOB KOMM-
JeKcHble coeannenns [1], KOTOpLie no-pasHomy Beayr ceGs B opraHname.
Has pacwndposkn BaanmooTHomennii MEXIY KOMIJIEKCYIOWHMH MOJeKY--
JAaMH H METAJIaMI B YCAOBHAX OPramH3Ma, a TakiKe ANA NONCKOB HOBLIX,.
Goaee s(peKTHBHLIX mpenapatos, NPHMEHACMBIX AJA DLIBeJCHHS TOKCHuC-
CKHX METaJJIoB H pPaaHOHYKANAOB, HeoGXOANMO 3HaMie pAia QH3NKO-XIMH--
HECKHX 3aKonoMmepHocTeil. Ilepenoc ¢usnko-Xumuueckx 3aKoHoMepHoCTeil
Ha opraunsm TpeGyer npomepKH coXpaHeHHst HX B CJAOMKHOIN BHYTpeHHel
cpene. Kpntepiem atoro moxer 61Th cTenens (Besnmunna) pacwenacuns b
Opraliusme pasiHuHbLIX KOMOJACKCHHIX COCAHHEHHIT C PAa3HLIMH KOHCTAaHTAMI
YCTOHYHBOCTH.
B aurtepatype umeiotes mammse amms o noBeAGHHN  KOMIJIEKCOB.
Zn-JATIIA n Zn-3ATA [2—4]. ITpuuem B ocHoBHOM paccmaTpupaetcst pe-
JIYHHA BBIBELCHHST KOMILVIEKCOHA, 8 COOTHOMICHHC METaAJa H KOMIJIEeKCOHA:
He yKa3nlBaercs.
Mo yecroitunBocTn XenaTHhix Kommnaekcos Mapranua H KaJablUHAg Mbl He
- HALWIH TOUHBIX KOJMYeCTBeHHHIX AauubX. Ha ocuobammn kocsemnmix nau-
neix: A. Kuhn [5] cunraer, uto kommaeke Mn-LITTA nomxen OuTh Gosee-
YCTO/UHB B OpraHu3Me, ueM ApYrile HCNOAb30BAHHBIC CI0 KOMIJICKCH Mmap-
Fanua 1nisl yCKOpeHns BLBeAeHHs N3 OpraHuamMa mapranua-54.
B nannoil paGote paccmaTpmBaeTcst BeAHUNHA DHIBCACHNSA 1 pacnpene-
JICHHE IO opranaMm I TKaHaM HCCJEAYeMHIX KOMIUICKCHBIX COeaHHeHHl: WHH-
Ka, Mapraiua i Kanabuus, ' . ‘

\ ' Marepuan u meTogmuka:

Bennim naGopaTopHuiM KphicaM-caMuaM MIeCTH- MM CeMHMECSMHOro-
‘BO3pacTa BBOANJN BHYTPHBEHHO KOMIVICKCH WHHKA, MApPranna M KaJblus
(o 10 mkemoaed), Meucnbie 1o LeHTpaALHOMY atoMy (Meraany) mx pa-
: AHOAKTHBHBIMI H3oTonamn Zn%5, Mn%, Ca*® ¢ 10%-nuIM H36GHTKOM KOMI--
aexconon:  ATA  (sTunenanamunteTpaykcychas  kucaorta), JTIIA.
(rusTunentpnamunnentaykcycnan Kucnora), LITTA (1,2-auamunounkno-
rexcaunentaykcycnas kucaora), HTA (mutpuaorpuykcycuas Kncsota),.
AATS (anamnnoanstuaosuii s¢pup TeTpaykcycHoii KICJIOTHE), -

JKUBOTHBIX coftepxann b TeueHHe OAHHX CYTOK B OGMEHHLIX KJeTKax,.
No3BoJsionHX coGHpaTh pasfenbHo MOYY H KaJ, 3aTeM uX 3aGupaJi. Opra-
'HBl i TKaHn BeICymIHBaa# npu temnepatype 150°C B Teuenne 5—6 «, Gen-
Pelilibie KOCTH H OCTATOK TYWKH 030541 B MydeabHoii nevn npu temnepa-

5* 2 ; 6T



- apudgmerityeckue CTaHAApPTHEE OTKJIOHCHHS) NpeAcTaBjeHbHl B npoueHTax .
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~Type 600—700°C. Mouy BMecTe ¢ pacTBOpOM TPHJOHA B, KOTOPEIM o6Mu. |
Basi oOMeHHLe KJAeTKH, ynapusani 1o onpeaenennoro o6mema. Habecky ' |

NOpOIIKOB pacTepTHX OpraHoB H TKaHell, Kaja, a Takxe KpaTilhle o6heMy
MOYH (o | M4 B ABYX NOBTOPHOCTAX) NoMelann Ha CTaHAApTHEE amo-
MHHHeBne Muwenn. PaanoaktnsuocTs 06pasios, a’TaKkike HCXOAHOTO pac-
TBOpa H3Mepsian Ha paanoMeTpe THna «BojHa» C TOPUEBLIM CUCTYIKOM ang
p-cuera n Nal-kpucrannom ans y-cuera. Bananc paamoakTHBHOCTH MO OT- !
AeAbHEM rpynnam onwta coctasasa 95,2—106,32%. Haunste (cpennne

Gananca.

Hanuuie no BuBecHHIO B pacnpeleneHHIO N0 OpraHaM i TKaHAM Komnm: <%

JICKCHBIX coeauHeHmil WiHKA, Mapraiila H KaJbUufg NPeACTaBJACHE B -

Taba. . 1—3, rae usyuaemuie KOMNJIEKCH PacrnoJoXeHsl B nopsaxe yOupauus {

KOHCTAHT YCTORYHBOCTH,
O crenenn pacnaga KOMNJCKCHOTO COeAMHEHHS CYAHJAN TI0 BeJiyHie

ero BuineneHus- ¢ mouofl, IlomoGuoe 3akmouecHite BO3MOXXHO cJeJaTh ll'&-.._;; :
OCHODAHHH 3KCnepHMeHTaNAbHLIX HCCAef0BaHNI [6], NoKazaBuwinx, 4To nocje |{°

BBeJeHHs XenaTHOro KOMMJEKca B MOue HaXOAHTCH TOJILKO KOMIJIEKCHAs
topma meranna. Kpome Toro, 95,98% ITIIA n SITA, no namumm [7],
B Te4CHIle nepBLIX 24 4 nocje BHYTPHBEHHOTO BBEACHHS BHIBORHTCS C MOYOIL. -

3
HO-B!In!lhIOLIy, H OCTaJabHEIC llCﬂOJ’!bS}’CMHE HaMH KOMIIJICKCOHBI HOMIKHLI

CTOJIL ke GHICTPO I B TAKOM Ke oGbeMe BLBOIHTHCA C MOYOIL IMosrowmy,
ecit Ou HX KOMIVIEKCH C METaJJioM He PacUiefsflcCh B OpraHuaMe, cJe-
MOBAJI0 OXKNUAATL TAKOM e BEAHUHHB BHJIEJNEHHS CaMOTO H3ayuaTens.

Yactnunoe pacuienyienne KoMnaekca BEIpaxKaeTca B COOTBETCTBYIOUICM CHH- '}

JKCHHH DLINCJEeHNns H3Jyqarteasi ¢ Mouoil. l'Ipn NOJTHOM pacHenJenHi KoMi-

-JIEKCa BHEJeHHe H3JayuaTeass He JAOMKHO OTJAHYATLCH OT BLLACJIEHIS QFO."1

npocToil, Xopowo auccounnpyiomeii com. ;
Cpasuenne cyTouHoro BLBeACHHS KOMMICKCOB IHHKA, Maprauita n Kaae-
LUHA C BWBeJeHHEeM KOMIJIeKcoHa,

YITO Bce HCCJAeaYeMEle KOMMJeKCH pacnapalorcsi B opraHname, Ho YpoBeHb

STOr0 pacnaja 17s pasHLIX KOMIJIEKCOB JaJeKo He onHaKoB. MaKkCHManb-
* Has ycTOfYHBOCTL MOJYHeHa Y KOMMJIEKCOHOD Zn-LITTA u Mn-LII'TA: 85,11

‘n 84,05%, coorserctnenno. Komnnexcs numxa i Mapraiua ¢ HHTPHAOTPH- .
YKCyCHOIl KucaI0TOf, @ TaKiKe Bee HCCAeAyeMble KOMIVIEKCH KaJblUHA HMEloT
- OYeHb HH3KYI0 YCTONYHBOCTD

Kownsexcon B opranuame, Oxmako ycroii--

’

F_ In BLILUE, YeM KOMMNJEKCOB Map- -
[] In raHua, Kotophle B CBOI0 oye-

penb ycroilunBee KOMMJaeKcon
Kaabuns. Cneayer ormernts,
UTO KOMNJIEKCH KaJabLus Omll-

' HAaKOBO YCTOMYHBH, O YeM CBH- *
ACTEABCTBYET OTCYTCTBHE pa3- .

Guibedeno romnrenca, 2
3
1
1=
=
=

opranuama,

Has xomnaexcos paccmar-
PUBaeMLIX METaJJI0B, HECMOT-
P Ha GoabliMe pasanuHsg B
ycToftunsocti,  coxpausercs
‘OIHA H Ta e nocjepobaTeb-

CJI Ca a Ca | M

-
UrTA ATIA JATA  AATA HTA

Puc. 1. Nuarpauma yerofiunnocrs XeaaTHuX
KOMILTEKCOD LMHKa, Mapranta M Kaapis,

npeacrabJeniioe Ha puc. 1, nokasusaer, .

YHBOCTb KOMIJIEKCOB WHHKA |

In Anunit B puBenemin ux wa |/
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- 110 ONHCLIBAGTCH YPaBHEHNeM NpsiMoil:
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; © - JienHe Mapranua-54 uepes ieaymouno-
: - W
‘Peaynbrartel M obcy)egenmne i

Y P - L ey e v

-

: I_II‘T!}’; Aanee B yGuBalomeMm nopagke
[/ © PacnonaraloTcs  KoMmaekck TIIA>
o >5,[ITA>H.[LT3>HTA. H‘

. 'HH3KHM BrIBenennem ¢ moyoit; Mn-11I"TA

- HOCTB B ux pacnonoxenmy. HanGoapuied: L
~ ycroftunsocTthlo  oGaanaior ' ,

'KOMTeKcH,

+, oGpasoBaniie MeTaanamMu ¢

STHMH

- Bunenenne xanbuns-45 u munka-65
- € KajlOM OMIHAKOBO 11st peex mcenenye-
MBIX KomnJekcos (p=0,06—0,9). Buje-

: KHIIeYHBI TPaKT nocrenenno pacrer ot
- KOMIJIEKCZ C BRICOKHM K KoMnieKcy c

7,2%, Mn-IITIA 24,62%, Mn-IIT3 1 Mn
Mn-3ITA 29,75 u 29,84%, coorpercr-
BenHo. Komnaeke Mn-HTA xXapaxrepn- 7 "
3YETCil BLICOKHM DbIBENEHHEM pagnoak-

THBHOrO Mapranua c xaaom fno CpabHe- Puc. 2, 3asucnumocts crenemn
fiio ¢ movoft (66,55 i 4,86 %, COOTBETCT-  Ppacnaza XeaaTHLX KoMMLIEKCOB LItH-
Benno). : Ka m Mapranta or BeaNdHHL KO-

Cpabuenne senmunnu pacnaga pac- ~ CTAHT Yerofiwnsocrii
CMAaTPUBAEMBIX KOMMNJIEKCOB C MX KOH-

CTANTAMH YCTOIYHBOCTH, XapaKTepH3ylOLULHMIL CHY ' CBA3N Mekay Me-

. TaaJIOM ‘i KOMMJIEKCOHOM, NOKa3LBaeT {pnc. 2), uTo KOMIIEeKcaM ¢ GoAbuIIM
PAacnajzoM B OpraHH3Me COOTBETCTBYIOT KOHCTaHTHI YCTOMYHBOCTH, KOTOpHie .
HaxoanTcs B npepenax 1074—10'25" C poctrom xoHcTant YCTOMYHBOCTH yBe-
~HYHBACTCS 1 YCTOMUHBOCTL KOMMJEKCOB B OpraHuame. [Tostomy kKoMmniex-
cam Zn-1II'TA, Mn-LII'TA COOTBETCTBYIOT CaMule BLICOKHE KOHCTAHTLI: 10!'83
u 10'%8 cooTBeTeTBenmo, OGpaGotka mnonyuennofi 3aBHCHMOCTH perpec-
CHOHHLIM aHAMI30M MNOKA3ana, uTO A KOMMJEKCOB MapraHua M UHHKA
OTHOIICHIIE MeXKNy BeAHUHHOIl pacnajga H KOHCTAHTAMM YCTOMYHBOCTH XOpoO- _

_ y=1568,43—7,74x; y=161,28—8,47 .

M3 paunpix ta6a. 1 u 2 BuAHO, uTO KOHCTAaHTLI CTOfMHBOCTH onpele-
JHIIOT OTJIOXKeHHe HHHKA N Mapranua B oprannsme. Xapakrep pacnpenene-
HHS HX OAMHAKOB M5 BCEX PACCMATPHBAEMLIX KOMIJEKCOB I Bhpaskaercs
B NPEATIONTHTENLHOM OT/IONKEHHH pPajaHOAKTHBHHIX H3OTOMOB STHX MeTad-
JIOB B MATKHX TKaHAX Tywk#. OtcyTeTsHe H3aGnpaTenbHOCTH Kakoro-mnGo .
I3 BBOAHMBIX COEANHEHHI K OmpefeJeHHONl TKAHH SBJASETCH CBHACTELCT-
BOM TOrO, HTO NOBEAECHHE XeJATHHLIX KOMIJEKCOB B OPraHH3Me He 3aBHCHT
OT MOBefeHHA caMix Komnaexconon. Ho, onpenenssi cuay cponcrsa mexay
METaJJIOM 1l KOMINJIEKCOHOM, CTPYKTYPa KOMIVIEKCOHA TeM caMuiM 0Gyc/oB-
JIHBAET YCTOIYHBOCTb KOMIJIEKCOB B Oprainame.

Xapakrep pacripesesenns Kaabunsi-45 nogoGen pacnpenesieHio npocroil
€Ol KaJIbUHi 1t CBHACTENBLCTBYET He TOJLKO O MOJHOM, HO i GHCTpoM pac-
najie sTHX KOMNJAEKCOB B opranuasme (taGu. 3). :

' Pacnpenenenne unnka-65 Tosanko B ToM caywae Hanommmaer pacnpene-
JIeliie NpocTofi CoJl, €C/H ero COACPHKAHHE B OTACABHLIX OPraHax H TKAHAX
BEIPA3UTL B NPOUEHTAaX OT o6LIero KOJHYeCTBA OCBOGOMKICHHOrO H3 KOMN-
JdeKca MeTaia. 3To ABASETCH NOKasaTeseM NOCTENeHHOro XapaKTepa pac-
_Naja KOMIJIEKCOB B opraHuaMe. : '

: K coxanenmio, Mul He MOMKeM NPOBECTH TAKOro CpaBHEHHS AN KOMI-
JICKCOB Mapranua 13-sa GOALIIOro HeCOOTBETCTBIS NOJAYMEHHBIX B Hamefl
AaGopaTopiil H HMEIOUUIXCS B JNTEpaType MAHHBIX MO pacnpeneeniio |
BhIBEEHHIO H3 OpraHuama npocroii coan mapranua. Ho maGalonaemoe no-
noGue B nopefeHiil KOMIJIEKCOD MapraHua N UNHKA nO3BOJseT NPHHATE,

(] 1 L
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TaGanua'y :

Conepaanne umnka-65 p opranax, TKanax W BHACJENHSIX Kpbic

nocae BHYTPHBEHHOTO BBEAEHNS KOMNJEKCHBIX coenuuennf

e | gntirrA Zo-ATIA | zn3ATA | zn-maT® Zn-HTA zct,’
Mewens . | 1,04+0,09 | 2,6640,21 3,09+0,1 f5,45+0,3 |9,1240,3 | 14,511,902
Moukn . | 0,21%0,01 0,63+0,06 | 0,56+0,02 | 0,99+0,06 [ 1,28%0. 1 2,35+0,2
Ceaeaenxal 0,060,003 0,14+0,01 | 0,1530,02 | 0,26+0,02 0,41+£0,04 [ 0,87+0,02
I(;.I‘Kc.'ler - | ©,38:£0,06 | 1,63+0,23 [72.26%1.8 4,78+0,11 (14,82+0,7 | 20,48+2,56
ArKie J L 4
Tkauu , | 6,0340,1 |9,78+2,5 2,45+0,76 |28,08+1,1 [45,7541,6 54,73+1,31 1
Moua . . [85,11%1,5 [82.39%3.3 72,26+1,8 .158,09+1,3 [21,04+1,03 | 1,1+£0.07
Kaa | ,|7,19527 2,76£1,26 | 2,4530,76 | 2.35+0.06 5,95+0,41 | 4,84+1,51
Koucran- : -1
TH Yc-
TOfiuii- y
BOCTH . ]018,7 1018.1 10“].3 ]0!5.3 ]0“].1 e 3
. TaGanua 2
Conemuanne Mapranua-54 B opranax, TKaHSX M BBIEJEHHSX Kpblc
noche BHYTpHBEHHOrO BBCACHHR Huun.neumu" W
Opranu u Bwaesenna Mn-ul‘i‘f\ Mn-OTNA Mn-ANT3 Mn-3TA/ Mn-llT;\ :
flesems . . . .. . .[1,23+0,08 | 1,99+0,28 | 2,6440,4 2,19+0,01 | 2,8+0,53
Hlowsy ", . = L oowe 0,41+0,05 | 0,38%0,02 | 0,29F0.08 0,48+0,02 | 0,63%0,03
Cenesentka, ., . , . . 0,01 40,02 0,02+0,01 | 0,03+0,001 0,03+ 0,007 0,03+0,003
Crever . .., ... . [|0,58%0.01 2,78+0,21 | 3,2330,53 | 3,89+0.45 6,21+0,58
Msrkie Toamy ., | , | 6.5%:};1.46 10,0+0,79 14,4+40,4 14,82+41,49 | 1 9O+1,69 -
Mowe .7, o 81,05+1,64 (64,1930,82 |49,5832 59 48,692,014 | 4,86+0,48
o N SR S 7,21+1,02 120,62+0,44 [29,75%1.9 29,89+2,62 (66,55+ 1,24
Koucraurs  ycrofiuu- i :
T L 10!6.8 1015.3 10t 10'3.2 1074

Conepwanne xaabuusi-45 n oprauax,

TaGawua 3

THAHAX W BBIZEACHUAX Kpbic |
NOCIE BBEACHNA XeJATHLIX KOMNJACKcOD
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Opranu u Bl genenun Ca-UT'TA Ca-TNA Ca-31TA Ca-AT3 CaCl,
I 0,21+0,010 0,160,001 0,2140,110{ 0,16 0,008 | 0,240,010
el 0,060,003 0,060,004 | 0060, 001 o.'oeio,uoa o,67§o:006
Cenesenxa . . , . 0,02+0,002 0,17 +0,0004 0,01 +0,002 0,0140,0008 0,02+ 0,0001
Cleany . 61.24;{;0,]0063.581;3.820 64,453;0.27060.8513,650 57.83;};0.23\0
Msarkue Tkann . | 28.98:[.6]029,33;};3,350 28.05;}:2.49030,2!_—};3,200 36 741-2’580'
#::a iy i AR g.;.gfg.gég g.;gig.;m 3,460,240 3,9430,003 [ 1,13%0,400 | ,
Koncranmis ‘yergn. | 1+2520-560| 3,760,460 | 36230,710] 475 20’ iog 4,1830,230
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- UTO A/ KOMNJEKCOB Mapranua XapaxkTepen Takoil e nocreneHuuit pac-

nan.

Takum oGpasom, nosenenne xenatnuix KOMNJEKCOB UNHKA, Mapranua i

. KaJbUNA B OpraHuaMe KupoTnwx onpesensiercs KOHCTaHTaMHi yCTOMYHBOCTH
- 'COOTBETCTBYIOWHX KOMMJeKcon, Y

y KOMIIEKCOB ¢ KOHCTaHTaMi ycTORYHBOCTH
1074—10'2 m_aﬁmonaercn MONHEIN W GucTpuil pacnag. C yBeJHueHneM
KOHCTANT YCTOHYHBOCTH HE3aBHCHMO OT BeAHYNHLI pacnana uaGawonaercs

 TOCTeneHHsl XapaxTep pacnapa. 3aBucumocTs BeJan4iiLl pacnana u Xapak-

Tepa pacnpenenenns XeaaTHuX KOMnAeKcon ot KOHCTAHT i XapaKTepa ycToil-
YHBOCTH NpH OrpaHUYeHHoM BpeMeny npeGuIBalUs KOMNJEKCa B Opranuame
TIO3BOJIAET NPEANONOKHTL BO3MOKHOCTL BO3ACHCTBIS oprannama Ha xeaar-
Hulil KOMnaeKe, Sk

[Ipn 3tom GeicTpuilt 1 noanwii pacnax npeanojaraer, uTo napsaay c°
GAN3KOI K STHM KOMNJexcam YCTOIHBOCTLIO ' CBA3H KOMKYPHpYIOILN{i
ArenT JOJKEeH HMeThb KOHUeHTPalio, BO MHOrO pPa3 npesnuaoOUyI0 KoH-
LeHTpalUnio BBOAUMOro kKoMmniekca. Ho n menee BLIpaxeHHBI{l pacnaa Tax-

JK€ HE INCKJIOYaeT NOCTATOYHO BLICOKYIO KonueHrtparuiumio KOHKYpHpYIOLLEero
arexara. ! ; !

JHTEPATYPA

1 I.H. Cemernosn, U IL TperyGenxo. Banaume xomniekcowos na mnopeneie
MeTannon n n3ayyarteneil a opramname, 11, StunenanaMunTeTpaallerar, Tpyauw Hu-ta
Gioa. Ypaa. dma. AH CCCP, 1957, sun. 9, 20—56.

. H. Foreman. Metal-Bihdihg in Medicine, Philadelphia — Montreal, 1960, 82.

H
‘3. A.Catsch, KhLe, D, Gumbolt. Int. J. Radiat. ‘Biol., 1964, 8, 35.
F

.F. Stand, B. Rosolf, G. Williams, H. Spenser. J. Pharm. exp. Ther., 1962, '
138, 399,

3

4

5. A. Kuhn, Slrnhlenlhernpx{:, 1%69, 137, 101—109. i
. C. C. Jlexoxmaxep. MeraGoausm paauonsoTonon B 3uBOTHOM X

4 § : . | :xué]urlmx Ypan. ¢ua. AH CCCP, 1974, pun. 89,

H!l-1‘1é4 SKOJIOTHH  pacTenufl
crp. 64. .
&, F.lt.)pr eman, M. Vier, M. Magee. J. Biol. Chem.,, 1953, 203, 1045,
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' : . “YPATBCKMIT HAYYHBIN IEHTP
AKRAJIEMUSL, HAVE CCCP. : "YPAJBC P

. | METABOJIH3M PAJIHOH30TONOB B\?III[BO‘THOM OPI‘AHHSMF?‘ L.

1974

b iy : &
C. C. JIEKOXMAXEP, E. 1. CYXA‘IEBA‘ :

er e 0ol

Tor it
2% SOl g

4

ﬂDEﬂEHHE XENIATHBIX KOMIMNEKCOB MTTPMS, U.EPH_“V
4 : - H KAOMHMA B OPTAHHM3ME MHUBOTHLIX .

et

I

. y ':"‘#

Tonenenne xenatuux xommnekcos wmmka, mapramua u Kaabuus s opra-- !
HH3MEe KHBOTHLIX UHPEHMﬁETCH CILJI0Il cBf3N MEXKIAY MeTajJIoOM Il KOMMJeg- ok
CONOM Bo BHYTpiKOMMAeKkcHoM coemmnennn [1]. Iutepecho paccMoTpery b

noBeaeHHe XeJaTHuIX KOMIIJIEKCOB TaKHX MEeTans0B, KOTOpLIE Mo cnoemMy me- .
TﬂﬁOJ’ll!'lCCHOMY NOBeICHNIO OTANYAIOTCH OT YKa3aHHLIX WA ABASIOTCS ne-

yeToilunBocTi o6pasyeMbix STHMI MeTaaaaMH KOMIJIEKCOB.

HacToslleii paGote paccmatpupaercs nobefeHie XenaTHLIX KOMIL1eK-
COB NTTpusi, Kaamust n uepus. BuGop 3Tux METaJJI0B CBA3aH ¢ ocolenno- -
CTAMH HX NOBEAEGHHA B OpraHHaMe [2]p. ITo ycroitunsoctn HEKOTOpLIX XxenaT-

HbIX KOMIJIEKCOB STHX MeTAJJO0B BCTpedaloTesi i eAuHinLe paGo-
Thl. [3—5].

\

: O6cympaenne pesynsraros

Onutet nposoguan na Geanx JaGopaTopHix Kpricax-caMmuax mectn- |
HJI CeMuMecsiuHOro Boapacra, KOTODLIM BHYTPHBEHHO BBOAHAN XeJaTHhle i -
KOMRJekcw nTTpus, uepus KauMis, MeueHble NX PaANOAKTHBHLIME H30- . I

- Tonami o nose 10 mxemosed ¢ 10%-ppne
H30BITKOM KOMMJIEeKconop SATA, ATIIA,
-BATS,  UITA, . HTA. - Iocaenyiomyio
o6paGoTky SKCNepHMeHTaALHOro MaTe-
phana nposoanan mno pamee ommcamsoit

w23 ¢

se MeToauKe. ¢ B
¥ Ecan mu npumen, kak i 5 paGore [1],  F
& CyTouloe BhiBeleHNe WHaJyuaTens ¢ mo.

5ot

4Yoil nmocse BBexenns KOMIJICKCHLIX coe- |
Auiennii B Kayecrpe Xapaxkrepuctukn |
yetofiunsocTy PacCMOTpeHHLIX KoMnjiexk- L
CoB B opraumame, a wacrp MeTaina, |
sanepmanuyiocss aa 3to BpeMs B opra- |
: HHaMe, sa sennunny pacnana, to ma-
. 6/onaeMoe  Bupegenie KoMniiekcos
v/ = B yr  Y-IATIIA, Y-UT'TA, Ce.ITII

Puc. 1. 3anncumocts pacnaza xe-
AaTHLIX KOMMAEKCOB HTTpnS, uepus
H KalMua or BeanmumHs komcrant
yetoftunbocrn, i

! —nrromn, 2-— nepufl, 3 — xaguuf
(nynxripuas aumng — OXnnaemMufi pac.
nax xomnaexca xaamufl-HTA)

pacnana
3THX KOMIJIEKCOB B oprampane, B npo-

THBONOJOMKHOCTE 3TOMY nosHas 3anepm-
Ka - panuonsorona, Habalonaemasn npu
BBEAeHHH KoMnaekcg Y-HTA i Ce-HTA,

A M 60 :
’, ; i B a 1
. 30
=T
=
=g =%
— = 7
_ . ‘ 5
3. AN 18 Pacmad- momnrencod ummpun ¥ - -
;
-
g

§ W -
' te
30 R

. A /‘ i 2 »
/ 4
oz — - ————— &
3 - Sy
§ 240 JHYy e )
5 " Pacrad. romnnexcos yepus, %,

Puc. 2. Pacopeaenenie nrrpus (a) n uepist (6) nocae peene-
U XeJaTHHX KOMMJACKCOB STHX MeTanton, i ;
s I—neq'em, 2 — ckeaer, 3 = MArgne Txawy, 4 — nouxm,

4

I'uGenb xupoTunx cpasy nocae
CBHIJAETEJILCTBYET O NMOJHOM HX pacnane.
nncﬁemm uonlilnneucn Cd-9ATA cenzana ¢ ocBoGoMACHHEM 13- KOMIUeKca
' LIC. _
0 mikemoaed kagMns, TOKCHYHLIX ANS Kp ’ :
; Cp‘;mneune BeMHYIHL pacnaja c KOHCTaHTAMH YCTOMYHBOCTH COOTBET
CTBYIOUIHX KOMIIIEKCOB HTTPHS NOKA3LIBAET, YTO npoy;:gc;rb"ex}-{% ;:3;1:;3:::3:
' f BA3H MEeXIYy MEeTalJoN
‘onpenenasercst ycTofiunBocTbIo C # s
i IIMOCTH CJEAYET, YTO NOJHOMY HJ C
(puc. 1). HMa stoit 3aBnc oo
JIeKChl ¢ KOHCTaHTaMH y
B opranysMe nojaBepraioTcs KOMI _
?gﬁx—lﬂq”. Y xomnaekcos ¢ koncrantamu 10" i Bume pacnan npaktnueckn

| :
Byer. -
'O,Tcsézc;pglme'rcsi noaoGHas 3aBUCHMOCTL ~ 1l AAS xommgh?ﬁ)%n Axegn::
(cm. puc. 1): Tak, we naGniofaercs pacnan y Kommaexcon Ce- P
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Conepwanne WTTPHS-O1 B Opramax, TKAHRX M BLLAEAEHNAX KPIC MOCAE BHYTPHEHHOro
\ . : BBEleHHS KOMIJIeKcon

# it 2

_E‘:J.'.-

L1884

-l

- AAT3, otanvaeres or KoMIekcos, o6

7

v

bk

(HE3ABICHMO OT BeAMumNL pacnapa

Opranu u pugenenns Y-ATMA Y-LUI'TA Y-31TA Y-AATS Y-HTA

L S
SOl am T e
. -

Tlewenn ., , , .
B, ..,
Ceaesenka , . .

o AR T O
Msrkne Tkann
W,

0,052+0,01 | 1,3740,06 | 0,41+0,02 | 0,86+0,07 |52,98+3,91
0,46+40,03 | 0,56+0,17 | 1

& & & s & =

L Y

Koncranma yerofiun- 5
T M R ]0'.’2.4 IOID l lol& ]017.7 loll.-l

TaGanua

: Conepwanne uepns-144 B opramax, THAHAX M BbIENEHHSX KpLIC nocie BHYTPHBEHHOrD
: BBEAEHISl KOMIJIeKcon

be

i g

B

B SEaS

/. OTAIOH(EHHEe MeTaana nocTeneuno

44+0,08 | 0,46+0,03 | 0,51+0,01 {
IIJIEKCOB N AOCTHraeT BeJANYNL

0,007+0,001( 0,0730,01 | 0,02+0,00040,007 +0,00116.77 3. 54
0,43+0,02 | 1,63+0,46 | 3,03+0,18 | 3,59+0,66 [14,33+1,47
1,7430,44 | 2,1230,52 | 3,2130,24 [10,5230.8 |11.84+0.94
94,9441,25 190,47+1,41 {B4,84+0,4 |81,24%1,73 | 2,3840,17
Kaa .. ... . .|"2/8131,19 [ 3,5521,24 | 5,250,38 | 2.461,08 | 1.1150.00

ERER e 5
ks

Sl rd?

e

s

R
dbhlF St g

T

Opr: e : .
n BJ,A:J:I:ma Ce-ITITA Ce- T3 Ce-UITA | Ce-3ATA Ce-HTA CeCl,

o P T SRR
ML TV i

Mevens , , , 0,1740,01

Crener. . . ., 0,33+0,02

Mous: . .., ., 96,55 40,44

%

T

3,55+0,12| 8,9240,41{19,4441,18 58,29+1,82/78,14 42,29
T e 0,37+0,05 0,76+0,03 0,76+0,06 0,4640,03] 3,22+0,24 1,1740,23
Cenesenka ., . 0,007 +0,004/0, 06 +0, 006 0,25+0,05) 0,83+0,13 2,18+0,26/0,395+0,02
5,7+0,51 (18,72+0,52(16,72%1,0 15,88+2,31/14,39+1,80
Msarkne Tkann 0,644-0,21 13,4441,44/23,894 2,19/45,33 1,27 18,49+1,96) 6,71+0,94
76,00+1,45/45,59%0, 52 16,68+0,41( 1,0730,09| 0,93%0,09
Kaa.. .., 1,86+0,08 | 0,73%0,13 1,87+0,40( 1,38+0,53| 1,09%0,2] 0,43+0,09

¥

et

T =
Ego

e

B R e

Pt

Koucrantu
ycroiluipo- : .
et ... .| 10204 10'6.7 10'6.8 10'¢ 108.0 -
- TaGauua 3
Conepwanme B opramax, Tkansx H BbIENCHHAX HpLIC Kaamus-115M
; locae BHYTPHBEHHOrO BBEJENHS XeNaTHBIX KOMIJIeKCoB
Oprauu it sugesenns Cd-!.llfl'a\ _ Cd-ATNA ',| cd-3aTA Cd-IaTa chI,-
[Mewern ., , ., ., , 10,37 40,36 12,05+0,48 |10 11+0,039 14,4510749 76,19 1792
Jouku . . ... | 1,0430,02 |1,195004 | 12930.08 1,40+0.48 | 2'2030!2
Cenesenka . 0,04 40,0001 0,0610,0020.063;6—_0,006 0,08-+0,003 0,45+0,04
Chener . . .. 0,55+0,009 0,97+1,13 0,87+0,06 0,88+0,04 2.44;0.20
Markne Tkaun . . 5,69+0,65 4,4440,45 5,87+1,07 6,4740,59 +7,6840,87
ll\{lg;:u 53 b sl gsigi‘i(l)'y ITQ').?i}'gg‘ 77.341-0,88 71,8341,00 0,2440,03
Koneraiia yeroiie| ™~ 201 WL | WAELID | 471,63 | 2753084

b 10'9.2 1019.3 1016.5 10'6.3

Kyer=1024 ;1 noanoctoio pacnanaercsi kommaekc Ce-HTA npu ‘Ky“=110"’.
OGpawalor na ceGs BunManie A0BOILHO GoablIne paaanuns p ycToitunsocTi
-Komnaekconos Ce-IIAT3, Ce-LII'TA, Ce-3/ITA, koncranti ycroitunsoctn

KOTOPLIX He O4YeHb CHJILHO OTANYAloTCS (10167, 10108 |16 COOTBETCTBEHHO),

Y. Komnaekcos Cd-LITTA, Cd-ITIA, Cd-3ATA, 'Cd-
YCTOMUNBOCTH KOTOPHIX HAXOANTCH B Upeneﬂaxn oo AT, koncranTh

Pa3IHyNs OKa3ajanch CTaTHCTHYECKH HenocToBepHbiME (p=0,07—0 87)
87).

] , 0 opranaMm M TKaHsiM
Y KoMnJaekcos, o06pasoBanHLIX STHMH MeTaasnamu c-IlTI'lR SATA, LII'TA
4 ’ 1]
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HOil KHCJOTOI: y NepBLIX npeanoyTHT

» Habaiofaercst B Msirknx TKaHAX TYIIKH;

Y BTOPLIX MeTaaJ, ocBoGoanuBMwHiicH 3 KOMIIIEKCa, OTKJAAALIBACTCS TJaBHLIM

006pa3oM B nevwenn (taG,, 1).
M3 puc. 2, rpe coaepxanne

HTTpHA 11 uepus npe CTasJjaeno -
MOCTII OT BeAHUYHHL pacr;a.ua C s . . » g

OOTBETCTBYIOULUX KOMILIEKCOB, BHAHO, YTO
PAacTeT no mepe yseanyenns pacnaga Kom- |
OTJIOKeHHs! npocTofl Jerko ANCCOUNHpY-

IOLILEeN COJIN B TOII_ Ke KﬂlluBllTpﬂulil!, HTO H BBOAHMELIE KOMNJeKcul. 370 fiB-
JSETCH CBHAeTeJLCTBOM GHCTPO

lIpoTeKaiollero pacnaaa KoMMAeKcoB
Y-HTA, Ce-HTA. O nocrenentom »

pacnage KoMmmJiekcos, oGpa3oBanubix

- STHMH  Metananamu ¢ JITIIA, AAOT3, SATA, LITA, CBHAETeALCTBYET

He3aBHCHMLII OT Beamuunu pacnana XapakTep pacnpeneseHus HTTPHS W
uepns (taba. 2), koropuii BLIpAJKaeTcs B OTCYTCTBUI NpeAnoYTHTEAbHOrO"
OT/IOKEHHS HX B Nevenn y Metannos c BLIDAKEHHBIM <MeYeHOUHLIM» THIIOM
pacnpezaenenns [2). Xors Xapaktep pacnpenenenns Kaamus (taéa. 3) cy-
ILECTBEHHO ' OTJAHYACTCH OT pacnpegenchius HTTPHA u uepus (mpenMyuie-
CTREHHO OTJIAraeTcs B nevenit), oAHAKO W AAR-3TOrO MeTanna pacnpenene-
HHE TOJLKO B TOM cayuae nomoGuo pacnpenenennio CdCly, ecan suipasnts
COLEpZKAaHHE B OTAENLHLIX OPramax i TKaHsx p NpOUeHTaX OT BeAHYHHLI
pacnana COOTBETCTBYIOUIHX KOMMJAEKCOB, YTO TaKie CBHAETENLCTBYET 0O
NOCTENEHHOM XapakTepe pacnaja STHX KOMIJIEKCOB B opranname. Otmeven-

‘Hafl Bulle ruGeab JKUBOTHLIX NPH BBEAeHHH KOMNJeKca Cd-HTA cBuze-

TeALCTBYET O GLICTPOM, NPAKTHYECKH MIHOBEHHOM pacnane sToro KomnJekca.
" Hecmotpa na neGoavwme pasamuns b seanumie pacnaga Mmexay Kowm-
naekcamin Ce-HTA (98,9%) u Ce-31TA (83,3%), no xapaktepy pac-
TNIPEAENEHHST STH KOMIIEKCHl CYIIECTBEHHO OTAHYAIOTCH: /sl nepeoro xa-
PAKTEpPHO TpenMyllecTBentoe OTJ0Melle UepHsi B neyeH, AaA BTOPOro —
B MATKIX TKAHAX TYIIKH, YTO yKa3uBaeT Kak Ha PasanyHyl0 CKOpOCTb
pacnana, Tak n Ha pasanuHil ero xapaxrep. :

- Creayer Takke OTMETHTH, WTO He3aBHCHMHI OT BeaHMMHHL pacnana
Xapaxrep pacnpenenenus uepus-144 y xommaekcos Ce-ITIIA, Ce-IJIT3,
Ce-3/ITA, Ce-LIT'TA cBuzetenscTayer CKOpee 0 BO3MOKHOCTIH! BO3AeficTBHA

‘0prann3Ma Ha pasHble KOMIJeKCHl uepus, yem o6 YCTOIMIBOCTH KOMMJeKco-

HOB B opranname, o6yc/0BAEHNOl HX CTPYKTYpOIL. ;
Onpenenennoe cooTHoweHile MeXIy PACHAfOM XeNaTHWX KOMIACKCOB
Il IIX KOHCTAHTaMHl YCTOIYHBOCTH, ORMHAKOBLII XapakTep pacnpeaeienis u

© CoM3MepHMLIE CKOPOCTH pacnana NO3BOJIAIOT NPEANOAOKITh, YTO NOBeAeHHe
- 3THX KOMIUIEKCOB B Opraiuame (Winka, Mapranua, Kaablisi, HTTPHS, HepHs,

KﬂﬂMHﬂ) pasjnyuaercs JHIIb MO citjie CBA3N MeXAY MeTajajoM I KOMILIeK-
COHOM BO BHYTPHKOMIIJICGKCHOM COeAIHeHIH,

JHTEPATYPA
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1974

O BO3MOXHOM BIMSHHH SHAOTEHHBIX METANNOR
HA 3OMEKTUBHOCTD KOMMNEKCOHOB |

B npakruueckon repamun OTpaBaeHift TAKeALMH H PannoaKTHBiL-
MI MeTaJsaMn B nocaeamee nxenm YCHEUINO NPUMEHAIOTCS XeMaTHpyio-

1He KOMNJeKcoHkl SATA, ATIHA uan nx KaJbunenue KoMniaexcoust. Opua-

KO sddexTunnocts npumensemsix COeMlHeNHil B paje cayyaes Hiexocra- -
Touna. Iocnenuee o6erostenserso CBA3aHO C HAMHYHEM BHYTPH oprauusma
doua sunorennux METa.108, KOTOPHII BCTynaer B KOHKYPEHTHHE B3anmg- -

HHnKa, Kenaesa, mean i Apyrux KEITIIOHOB,.CBHBMBEIOT TOKCHYECKoe aefict-

Blle KOMnJieKcona ¢ Hapywennem HOpMaabHoll AeATeabHOCTH MeTanno0-3H-

3UMHLIX ClicTeM oprannama. HauGonee cYyluecToennte caBri HaGaionaloTes
B conepxanin wunka,

KoMnaekcona npusognt x PE3KoMy oGenwentio noctynmoi ¢bpakuun ¢ no-

Cleayouumn npoueccamu KoMmneHcaumnn BOEIHIIHU.IEI'O JIE(I)HU.HT& MeTanana.

poueccu sti, ouwesmano, KOHTPOHPYIOTCH ecTecTBenHLIy Mexanusmamn | fi
OGMEHa uHiKa B opranuane, Mosromy PE3YALTaTH, noaywennsie na ocnopa-

HIN paccMaTpuBaeMuix Monenedl, HocsT oGuynfi Xapaxrep, onpenensiounit
COCTOfIHNE SHAOreHHOro IiKKa & opranname, ' '

lleppom BapHaHre paccmarpuuaemuﬁ NMOZean MLl llpHIHIMHEM, UTO Ko-

JIHYecTBO SHOOreHoro MeTanana, AOCTynHOe feficT
€TCHA HEeH3IMEeHHLIM Il HE3aBHCHMEIM OT A03bl H BHIA

0 DTOpOM Bapuante o6cyxpaercs BOIMOJKHOCTD . Bocnoanenns srojy Ao-
CTYNHOIl (ppakunn Metanna na OCHOBHOrO neno oprannama, .

BHIO KoM IIeKcona, ocra-

. Banskne MOJIeKyMApHbIE Beca i Xumuueckye CBOiicTBa Anrampop SATA

i IATIA nossoasior OHHAATh, 4TO (HsHOMOrHYeC
Opranusme aan oGoux KOMnJiekcoHoB Gyayr npimepi
BaTeJILHO, OANHAKOBLIM Gyner u KOMHYeCTBO o6MeniBajg

KHCIOTHO/  AHccoumnanmy arawna (H, L - H

Honyerum, uro NpH  BHYTpuBeHHO{| HHBEKUHH Kanbumnepoj
naekcona [Cal), eanucrpennmng MeTamanonm,

SHAorenuult uunk [Zn],. Kpome Toro, npes
76 < 2

B3aumozefictayiomyy ¢ HHM, Gyner

‘

AKAZIEMMS HAVE CCCP - YPANBCKHIX HAVYHBIN Liggrp |

. — T -.'_:}mxdmarca B CBA3aHHOM
METABOJIH3M PAJHOH30TONOB B _H{HBOTHOM OPPAHHBME' 5

© ¢ Guonurangamu (B],. :
- Toraa peakuis “ofmena ” y
© sanHcaHa Tak: ' .

CaLl+ZnB 2 ZnL+Ca4+B,

Ypasuenne Gananca no JHraupy
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© re [L] — xonuentpauns cpo6o

MBl IHTaRfa, :
[ZnL] — xonuentpaunn caazannoro ¢ upnkoir Juranaa,
YUHTEIBaIOWN cTenenb KucaoTHofl
JIeKCOHa npH (usnonoriueckom pH.

M3 xoucrantsl pasnosecns KcaL= [Cal] nmeeM [Cal] = K. [L][Ca).
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cocronnun [ZnB] |

INocne moacranopku STOro BHIpaXKeHHA

[L]=

10}<eT  GHITb

Ta6anual

Koncrantst  ycroftumsoctn u crenens
KHCAOTHOR AHCCOUMamN KoMnaeKcoHoB

Iokasaresy 3ATA -

ATNA

H7,3) | 0,76.10° | 22 4.10°
?(c‘_‘,’_ i 5,0.10t | 5,0.10t
3,2.100

(CaL],=Q[L]+[CaL]+[ZnL], ) N 2,0.101
AHoft dop- ‘ |

[Ca][L]

B ypaBuenne (1) momyuum

[CaL);—[2nL)

-Q+Kcy, [Ca] |

Komuectro CBOGOAHOrO WHHKa [Zn] un UHHKA, CBA3AHHOrO GHOKOMMJIEK-
. ' ' TaGanua 2

I‘ll‘
HOI'0 SHAOreHHOro WHIKA NO NAHHBLIM patot j
HDHH'QBCTBO BhiBEAEH it A . bl

ANCCOLHALIHH KoM~
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Sxcnepumentanbine [4] . Pacuernue
[CaL)i-10¢ | [ZnL]-100 »r
Buseaena : .1om] ‘ .101%
I-tll::: : 2:MO48]4 fipacss ATHA
Ca-3ATA
' 2,14 k.t
4,040,45 20,0 1,22 2, -
.9 1'oio; 23'6 1 21 -
1.0 8.0%1,16 24'9 2198 3,48 =
10,0 25,432,25|  212.0 W 1,46 -
0 27.2%2,53| 2440 10,20 L5 -
10.0 26,313, 2520 10,20 1,40 —
' (l)g'o 48,3+3, 1890.0 14,00 0,25 ~
1 - 54,239, 2138.0 17,70 0.28 -
}%'o 46,62, 2470,0 17.60 ’
Ca-ATIA ”
— B' &
1,0 19,140,75| 20,9 617 | — 88
1,0 27,32, 20,4 53 e e
; 24.232.60 248 9,15 11,9
10 32 1+1,70] ' 22.3 11,0 = 9,86
{50 64.8+1.94|  216.0 21,40 Aty 2,24
s 60.8+1.5¢4| 2110 19,'{8 — 2.10
10'3 58,3+3,14|  236,0 36'90 == 30
i 60,0+2,56| ~ 228,0 e ~ G
00 79,3+2,27|  180,0 21.% = 4
%00 91,2+3,00| 1940,0 2.8 E -
1000 71,0300 2060.0 294 - 0.2
1050 80.2+5.18| 2300,0 28.28 - 0.3
1000 90,4+3,12| 2480,0 34,3 |
’
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conami [ZnB],

ocTalouleecs B OpraHuame nocae poazeficTpis KOMM/eKcoHa,
paBHo; : o ) :

_{ZnL]

Kz 1L

[Bl[Zn]- Kz,

Kzup12n]+1

rae [B], —oGmee konuuectse Guonmranios, a Kzns — Koncranta ycroiiungo-
‘CTH KoMmmaekca Zn — Guoawnrana.

Bepostio, Kz [Zn]&1, Tak KaK KoAMYECTBO WHHKA, OCTaBuIeecs CBO-
“GOAHLIM B OpPraHu3Me nocje BBREACHIS KoMmnnexkcona, Huutoxkno. Toraa

[ZnB)=[B),[Zn) Kznp -
Ypasuenne Gananca no ummky
[Zn),=[Zn] +[ZnL]+[ZnB).
Ha ypasuennii (2) n (3) naxomum
[ZnL]

[Z0],=(ZnL)+ [Z0] (1 + Kzu [B]) = [ZnL]-+ 121«

J'{an.. {
Q+Kc,p. [Ca] > L |
ITGL_IIQI—LIZ_HI_]“‘FI\znﬁ[B,])-[ZnL]-}- [ZnL)

[CaL],—|ZnL]
K, Ca ;
x—iocu IO g (4)
Jr‘.ZnL

[Zn]=

[Znb) =

[Mockoabky ofiee KoAHUECTBO BLIBOAHMOTO SHAOrEHHOrO WK Aaxe npu
“MAKCHMA/ILHLIX PHMEHACMBIX A03aX KaabUiesoft (JOPML KOMMEKCOHOB He npe-
Buiwaer 100 wx2 (M. TaGa. 2), TO BITECHEHHOE HM KOIHUECTBO Kanbuua H3
‘[CaL), Gyzer cocrabasts npumepno 1/40 wacth obuero copepxauusi csoGo-
HOTO KaNblUHA B KPOBH KpHIC. 310 NMO3BOARET HaM cuurtath [Ca] peanunnoit
-nocrosiinoil i pasHoit 1,33. 10-32. moan/a [3]. Toraa, cornacio nannsm TaGa. 1,
Ypabuenue (4) aan 3NTA sanmuwercs

(Zn),=[ZnL] +3,33-10-% (14 Kza5 [B])

a ann ATIA
20l =(ZnL}+2.08-10-44(1+ K B]) 08—
TpeoGpasosanne stux supascenuil’ npusomtr K Anneiiofl SaBHCHMOCTI
y=a+bx, s (7)
Tae y=[ZnL] — KoanuecTBO BLBOANMOrO KOMMECKCOHOM SHAOFeHHOro wiHKa,

BhIpazeHHoe wepe3 KOHUEHTpaumio; x=3,33.10-° ic L]IZHL[JZ ¥ ‘W x=2,08 %
- aLjy—|£n 3
x10-1 [&L:,ZT[IZnL] — Gyukunn peoANMORt R03M KOMmAeKcONa (CaL), nas

DATA u ATIIA, coorserctseniio, - :

[ZnL]

[Cally— (2] -© 2oss/4, . - {8)

2-Moavfa. _ (6)

Bupaxennsn (5) n (6) MOTyT GHThL HCCACAOBAHB! AAA onpepenenns napa- -

MeTpoB a=[Zn], u b=(1 — Kz,5[B],). .

B kavectse skcnepumentanbimix AQHHLIX MBI HCTIONBL30BAMN Pe3yALTaTH
paGotu [4] o koauuectse smzorenmoro LHHKa, BRIBOAHMOrO ¢ MOYOIt B Teyenne
4 4 nocie HHLEKUMH Kpuicaw PA3THYHWX 103 Kaabuienoil opmbl SATA unn
ATIIA. 3t aanuue, a Takme naum PacueTul npuseaeHsl B TaGa. 2. 3a stor
‘CPOK H3 Oprani3ua BWBOIHTCA MPaKTHYECKH Bech KoMmmiexcon [5—6). Mpu

pacuete KOHUEHTPAUMH KOMNJAEKCOHa npuinMani o6beM passegenns paBHBIM
25% o6utero seca AHHBOTHOTO, ;
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Perpeccionnutt ananus AQHHLIX TaGn. 2 MO3BOMHA ONpefeHTH HAKAOH
-MPAMLIX, XapakTepusyloutit CBA3b WHHKA € GHOMHTAMAAMH  Opramiama
(1+Kzus[B]), n o6mee KOJMYECTBO SHAOIeHHOro WHHKA [Zn),, B3aumopefi-
CTBylollee ¢ 0GOMMH KOMMJIEKCOHAaMIL:

TAY

- b=Kzng [B); [Zn]);, 2-m040]4 5."_ ’
SATA. . . , . . (545:0,99)10¢ 17,0241,73).10=0  5,24.10-1
ﬂTnA LI I {].06:!:0"23 -10"' {2’.8"*].85 '10_" 22,28']0_l.

Moayuennsie pasamuns p peanumie [Zn]e, a Takme Kznp [B]: neosnn-
AaHHb, TaK Kak ofllee KOANNECTBO GHOANrANI0D [B]: n n3aumoaeitcrnyio-
wero ¢ SATA u ATIA unnxa R0mKHO GuiTh OANHAKOBLIM NpPH NPHHATLIX.

_ paBluiMit (puanonoruvecknx oGnemax passefenns Komnaexkconos, Auano- -
TIMHLIE PA3ANYMI OTMEYAIOT 1. ApYrite IccaenoBaTedN [7, 8). Boaswnucroo.
I3 HUX cunTaeT, 4T GuINOAOrNUCCKIe 06LEMLI paaseaenns SATA u ATIIA,

-8 3JHAUNT, W KONNYECTBO.  KOHTAKTHPYIOWErO C BBELCHHLIM KOMIIJICKCOHOM(
SHAOreHHOro WHHKA pasanyajoTes, g W,

Takum oGpasom, nonurtka cpecry pasanune B 3pekTunnocTit paccmor-
PEHHLIX KOMIJIGKCOHOB JINIMbL K pasaniiio KOHCTaHT: yCTOMUHBOCTH 1l CTene--
Il KHCAOTHOI  ;Anccounauni npn nemamennon KoJiuecTne 3uaorenioro
unnka [Zn), okasanach neynosaeTnoputeanioil, ;

II. Bynem cunrtats, uto moamoxno HacTiunoe BocnoJHexne aocTynHoil
(bpakumy unHKA npu cBu3MBanmE B OpraHHaMe MeTaja KOMMJACKCOHOM.
ITpit oGuiem conepannn unnka 0,16 mxesmorn p naasme Kphickl Becom 2002
OKONI0 34% sTOro KonmvecTsa mpowno cesizano ¢ Guoaurannamn [9]. Ecan:
Aadxe CHNTATL, uTO KomMnaexkconnt ATA u ATIIA IIPOHNKAIOT B MeXKKJaeTo-
1HOC NPOCTPANCTBO, TO I B ITOM CaAyuae AOCTYMHOTO WHHKA B HKULKOCTIX
oprannsma (a suaunt, u [Zn];) Mmeliblue, ueM BHBOZHMOE KOMMJeKcoHoM
Koanvectso meranna (cM, TaGa, 2). HeoGxoanmo AONYCTHTL MO3TOMY, 4TO'
IHBLEKUNS KOMIVIEKCOHA 3aTparnBaeT .He TONLKO SKCTPaUeNTIONAPHLLT 51-
AOTEHHLIT LHHK, HO 1 BHIBOAHT ONpefc’aeHNOe KOANYECTHO BHYTPIKJCTOY-
- Horo unhxa, Bonpoc saxmiouaercs B ToM, Kakim o6pasom sta MoGuansa-
Uil MPOHCXOANT: HMEET JIl MECTO NPOHHKHOBEHHE KOMMJACKCONa uepe3 Kae-
TOuHLIe MeMOpaiu !, nan ke wacTb noaBIKIOrO BHYTPHKJETONHOTO WHHKO-
BOro nyna Andgdgysanpyer ua kaAeTky, BOCHOAHS oGpasosanuiiica nocae-
HHLEKIII KOMIJIEKCcoHa AeduunT Meraana b CLIBOPOTKE I MeXKJaeTounoil
HHIKOCTH, : / \

ITopoGuas xapTuua ormeuena npi puseseHnn nTTpus-91 xomnaekconon
ATIIA [10]. AnTops BBOAAT MONATHS (PU3NKO-XHMHYECKOR H THCTOAOIIYe-.
CKoil jjoctynHocTH Metaana. TIpi STOM OTMeuaeTcsi BOIMOMKHOCTL BOCHOA-
HeHNsl 10CTYNHOMN “acTH npH NoCAeaAyIOIWNX HILeKIAX KOMIeKCOoHA.

Tlpn nnbexunn KOMNAEKCOHA NPONCXOANT CBA3LIBANIE HE TOALKO Jerko-

[ AOCTYNMHOrO 3HAOreHHOro WHHKA, HO N nocrynaiouero n3 kierox. Koamveer-

BO JKE MOCJACANHErO ONPENEAAeTCH BLI3BAHHLIM KOMIJICKCONOM Ae(ILITOM

MeTajia B SKcTpauesmonspuom o6wveme. Crenenn aeduuuta Gyzer sabn-

CeTh OT JIO3Ll KOMIVIEKCOHA Il KOHCTANTH YCTOMUNBOCTH 06pa3yeMux KoM-
. naexkcon. PaccmoTtpium sto noapoGiiee.

[peanonoxus, uto suporenunlii Metann (UHHK) 0GAAJACT HACTONLKO Bhi--
COKOIl MOABINKHOCTLIO, UTO YNOMAHYTHE npollecchl Kommencaumi Aediunta:
MeTania MPOHCXOANT YHKe B TeueHne npeGLBAHNA KOMIJICKCOHA B OPranusme..
Bynem cunrath Aanee, uTO MPH OAMHAKOBWX OGLEMAX pPA3BEACHHs KOMMJACK~ -

! [Mosumennoe conepixaniic PaanoOaKTIDHOrO yraepoaa (b onurax OpUMEITN Meve-
Hue no C' xnmmekcnuup SATA n ATIIA) n kaetkax newenw, nowek n Xeauu mo cpasiie-
N0 © coaepHcanieM €ro B KPODIE 470 OCHODANNE PRAY ADTOPOB AONYCTITL DOIMOKIOCTL
bBuytpuxaeronofl nokanuanuwun komnaekconn (nanpumep, [7]).
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. Cona obuiee kosmuecTso B3auMojelicTBYIOUEro ¢ HIMH INHKA TAKKE SABICHT |

- OT KOHCTaHTH! ycToffunBocTi KOMRJEKCa M Beamuinbl, BBogumoil fosut [Cal),:

Yuntunan sucokyio Koncranty ycrofiumsoctit xomnaekcon SATA n ATIIA

. - € LHHKOM, MOXHO npeneGpeus cpoGoauoit gopmoit [Zn]i_ KoTopasi nocae B3a-
UMOZCTICTBHA C KOMMJICKCOHOM OCTaeTc B OpramuaMe. Toraa
| s [Zn),=[ZnL]. ‘ ‘

Paccmorpum otaeasio 3asicumocts or goast komnaexcona. C yBeJIHueHHeMm
BBOAHMOMN 10361 Bee Goablgee KOAHYECTBO SHAOTEHHOrO IUMHKA CTAHOBHTCH Jo-
CTYnHEM AeflcTBiio KoMnaekcona. OfinaKo KOMMUECTBO MeTajna B Opranuame
OFPaHnyeHo (mpi STOM YacTh IHHKA MPOMHO CBASANA GHOAMrAHAAMH), H BO3-
pacraiouiie 10361 KOMNJeKcOHa Bee ¢ GOABWMM TPYJAOM MOGHAN3YIOT MeTaj.

a[Zn)
Byaem cunrats NosTOMY, 4TO BOCHOJHEHHe AOCTYnHOIl AoAH WHHKA T[CTI.';;
-oﬁpamq NponopuHoHaALHO BBOAUMOf Ao3e xoz\m_nencéua: o
m-——a—. ; X (7)
d[CaL], [CaL], \ '
”llTeI‘pllponauue STOrO BuIp@XKEHHS NPHBOANT K 3aBHCHMOCTH :
: [Zn),=alg[CaL)+B. :
MNapamerput a u B onpefeasich METOAOM PperpeccHOHHOrO aHaJaH3a:
. xAt
a B, a:mo04n]a Gy

‘3ATA. .. ...(7,5+0,37)-10-¢ (36,47+1,37)-10~¢  0,89.10-12
n‘%:\. R 9 .ig.ﬁf'fi].xb).w—' im.mﬂ,m .10~ §.99.]0-11

7 K CO}KaHEllllld. BII_ZI'IIlTEJlbllHl'! paaﬁpoc SKCNepHMCHTA gL HEIX JaHHBIX He
TIO3BOJIAAET CJeJlaTh OKOHYaTeJbHhe BLIBOAKI ﬂO.ﬂpE}lﬂQﬂaraemoMY MeXaHH3my,

Onnako menuiee cpen-
Hee KpajpaTHuHOE OT-
. KJIOHEHHE  pacyeTHhIX
NpPAMHIX  OT SKCnepH-

(dapra = 0,89 . 10-12,

1O CpaBHEHNIO C paliee
paccMOTpeHHEIM Bapi-
anToM (Oanra = 5,24 x
X 108, " . 3 pra=
=22,28'% 10—1%) naer
OCHOBaHHE  CYHTATb,
NTO NpPHHATEE HAMH
NPeAnoIoKeHHsi 0 Me-
XaHHU3Me BOCHOMHEHHS
AOCTYNHOrO  MeTanna
[ypaBuenue (7)] » Gob-
weil Mepe cooTBeTcTDY-
10T npoueccam, npomc-
XOAAUIHM B Oprannsme.

 § 3 2 ! Cratuctinueckn ne-
~lg(Cat),, 2 mom/e 7 - RocToBepHoe OoTAHuNe
_ Kos(puunenron a

Konuentpauus sunorennoro wimka [ZnL];, paanmo.
AcficTBYIOUIEr0 ¢ pasanyuuIMi  golami Komnaekcowon - TPeAnNofaraer, uro aa-
Ca-34TA (I) u Ca-ATMA (I1), P=0,95, Bitcumocts [Zn], or

; I=2— aannue padoru [4]; J—d—nunu_a paGoru llfl. J03Ll KoMmnnaexcouna
80

MEHTaJIbHEIX TOYHEK .,

0;11-n,\ = 8,99 . 10"1')'

- ann Ca-3ITA n Ca-JTIIA, BLIpaKeHHas HakaauoM npamLix (cM. pucynok),

TpiMepHo oxnnakosa, Mapaanensuocty NONYHEHHBIX NPSIMLIX, Kadaaoch Ghl,
AO/KHA CBIACTEILCTROBATL O HelicuepnaeMocTi B oprannsMe winka, noctyn-
HOTO neileTnitio komnaekcona 2. Oamnako KOJNYECTBO uHHKA orpauntiexo, M,
HECMOTPS Na noctosinoe Bocnoanenne ero 13 J)KKT u Goavwmyio noapi-
HOCTh, 3HAuNTEALIOE yneanucnne noaw KoMnJeKcoHa HenaGeKHo AOAKHO
NPHBECTH K OrpanuyeHno neanyiL [Zn]:. HMeloumecs SKCHepIMeHTaNbHLe
I pacuetunie naunuie ve oGuapysupaioT nozpoGuoro orpannvenus [Zn],: 3to
FOBOPHT, BHANMO, O TOM, YTO B paccMaTpHBaeMoOM AHanasone 703 KoMmJaek-
cona Mu ele pajsexn ot o6UIero W auauNTEALHOrO oGeaHeHnst opranuama
unnxom. INosromy Te Tokcnueckne ABJACHNSA, KOTOpLE HaGaAI0AaI0TeA NpH THYX
A03aX, DO3MOXHO, CBAIAHLL-HE C OOWNM TOHIKeIlen YPOBHSI 1MHKA, a ¢
TOpaKenneM oTaeabHLIX, HaNGOACE HYBCTBHTEAbHLIX CHCTEM opranuama,
HeoGxonumo ormernts Takke, yto oramtine npsasoit I (IATITA) or nps-
moit 11 (3ATA) csonntes k CTaTHCTHYECKH 3nayHMOMYy (p<<0,05) paaanumo

‘ Koa(pnunenton B, Kotopue, BEPOATHO, yunTmBalor 3asucumocts [Zn), ot

BETUUNHL KOHCTANTH yeToiftunnocTn (cm. picynok). Hdenats no stomy mo-
Boay GoJiee KOHKPETHLIC DLIBOAL He NPEACTABAACTCH BO3MOMHLIM, TaK Kak

B HalleM pacnopsiKeHu HMEIOTCH JHIL JaHHble [0 ABYM KOMIJIEKCOHAaM,

B saknouenue neoGxoanmo OTMETHTDL, 4TO onpeaensieMyio HaMmi pedi-
unny [Zn]:, sepostno, ne CICAYCT OTOMACCTBAATL C coAepIKAHHEM 3TOro
SAEMEHTA B KakKuX-MHGO TKaHAX, KJAeTOMHLIX opranennax, KoMmmoueHTax
MEKKJICTOMHOM JKUAKOCTH MAN MHLIX CHCTeMmax oprannama, Crkopee Bcero,
BEJIMIHA STA ABAAETCH B 3HAMUTEALHOMN Mepe thopMasabiikiM nokasaTeaem
NOABINKHOCTH OGLIEOPraHHaMeHHoOro LIHKOBOrO nyJaa, xapaktepuayiouei
OTBETHYIO peakumo BHYTpeHHeil CPEALl Ha CHBHIH D MuHHEpaabHOM (one
OpraHi3Ma, BLi3nbiBaeMble HHBbEKUHell KoMnaeKcona.
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? Ha pucynke npusexenw Taxme Aaunue paGotw [11], B xotopolt cozepxanme sizo-
rennoro uﬁuxﬁ B Mglle KpUC ONPEACARIOCh MOCAE MNLEKINH IKNDOTHHM KOMILICKCONOD
B Goasuinx aozax (or 1,0 no 8,0 amo.as/xz). .
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MLl H30TOHHYecKoro pactsopa NaCl, B 3one
JAHODHALHON cymKn ('rer.mepa'rypa e Buwe ]05°

HIA  06pasuoB uamepsian raMma-akTusnocty, npo6
Aetektopom thna ATJK c 1YBCTBUTEALHMM 0Ghenon p 22 cu3,

fipiBeAeHL B TaGn. 1. O6uee Koanyeerno MK
BOTHOM cuutann pasubim 459 peca [9]. Bec cx

GeapenHoil KOCTH Kprich yBeanvennenm p 20 pas.
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B. C. BESEJB, C. A. IIEPCTOBUTOB, T. . &JIOPOg,

BNMAHWE KOMMNEKCOHOB HA COMAEPYKAHME LiMHK,
B OPTAHU3ME XMBOTHBjy

Tokcnunocts npiMeHseMpX B KJAHHHKE KOMMNJeKcooGpasyioutmx coepqy-
Henuil B anaynTeNLHOM Mepe onpeaeasercs oﬁemlglmem OpraHnsMa HeoGxg.’
AUMLIMIN eMy 3HAOreHuwMH MeTainaMi. OAHaKo nccaeaoBaHie NOoBLIUIeH-
HOIl 3KCKpeunn meTannos na OpranHaMa veJjoBeKa NMoKasaJgo JHIlbL BO3poc-
wee B 1,5—2,0 pasa sugenenne Takix KaTIOHOB, KaK eJes3o0, mens, Map-
ranen [1—7]. HanGonee nuTeHCHBHO BWBOAHTCH N3 opraHuama noa  fgeji-
CTBHEM KOMILTIEKCOHOB SHAOTeHHBHT WHHK (nabmonanocs ysennuenye 3K-
CKkpeuunt B 10—20 paa) [2,5—7]. 370 kamercs HEOHUAAHHBIM, €CIHl NPHHATE
BO BHHMAaHHe AOCTATOYMHO BBICOKHE TCPANEBTHYECKHE NO3hl NpHMeHseMux
komnnexconos JITA n [ATIIA, a Takie sHAYHTe bHBIC: KOHCTAaHTH yCTOj)-
MHBOCTH HX C GOJBUINHCTBOM 3HAOTeHHEIX metaanon. IloxoGuas YCTOilyH-
BOCTbL BHYTPEHHEro romeocTasa MeTaJsJioB NpH HHBEKUNH KOMMNJeKconon
Moxer GuiTh oGycaoBiena, ¢ onHOiL CTOPOHMLI, CHABHOIl CBA3BIO MeTasioB ¢
Gnoanrangamu (nanpumep, CBA3b Xeaesa B Tpancdeppune uan Meau B

LHpyJrioniasmune), ¢ apyroii CTOPOHLI, MOXHO NpPeaAnoJOMKHTE Halnywe B - §
OpraiusMe Jerko MOGHAM3YeMOl NoABHIKHOIL Ppakuun Mmeranna, GricTpo

Bocnoansiouteil nepuuUNT KaTHOHOB B HKIAKOCTAX Ooprannama [6—8]. '
Mu o6patuan Bunmanue na BLICOKYIO cneuugnynocTs KoMmIeKcoHOB K

SHAOreHHOMY LUHHKY N paccyuTuIBaaN, yrto SKCTPEMAaJbHO BLICOKHE aoaw © K

XeJaTos npn OTCYTCTBILI BOCHOJ]I!_E![HH MeTaana n3 HeNyAOUHO-KHIIeYHoro -
TPakTa 3aMeTHO CHH3AT conepxanne UHNKa B OTAENbHLIX Opranax H TKaHax
HKHBOTHHX, IMogo6upe AaHHLIE NO3BOMNAN Oni roBopiTh 0 Pasanuun B8 po-
CTYNHOCTH 3HAOreHHOro WIHKA pasHux cuctem oprannama.

600 mxesmored). Mouy u kan cobupanu pasgeavno 3 Teuenne 6 4, nocae

Hero JHBOTHLIX 3aGusanu, KOIITpOJlbIIB

1 Tpynna XHBOTHEIX nocse cyrou-
Horo ronoaanns B Te e cpoky nonyya

13 BHYTPHOpIOwNHHO paBHbe 06D
OpraHos u Tkaumeii nocae

) onpeneasan coxepa-
wie WKka MeTooM HefiTponHo-akTHBaMNONIOLY auaausa. Hapeckn 06ay-

1a1ICh B Kanane peakTopa B Tewemye 20 4. Mocae 20-n1ennoro oxaamnae-
NONYNPOBOAHHKOBLIM -

PE3yALTaTII 3KCnepumenTa
HX TKamell (Mmwnw) p xn-
€1eTa onpenensan no secy

3 {‘-‘:.‘“
1%
'i.--_;‘

.

TaGanna

Konuenrpauns wunka OPFANAX M TKAWAX KPBIC B KONTpOse n nocae nnnesumn
Komnazkcona (o6wasn nosa 600 K205, CPEANNA Bec wHBOTHLIX 322,10 +32,27

B CKOOKAX YKA3am0 Koawvecrno MHBOTHBIX)

Kouuenrpayng uiruxa, 10% 2 na | 2

Cpzauull mec, o cyxoll Txanu

Opranu n BuACACHHR

CcHpofl cyxofl nocae HiLeKyuy KOUTPOIL
R . it 18,50 42,08 12,541,32 17,81 +1,88(9 20,09+3,38(9
Mo |, « « | 146,88+11,83 30,05+2,90 4,10+1,10 é)) 3,90+0, 55‘{),)
Mevens , , . . . 7,88+0,48 2,1440,14 10,07 +1, é'J ll.ll:t?.‘!é)
s SR S 1,85+0,15 0,403+0,024 6.565;1.89( 8,27+1,06(
Cenesenxa , , , , 0,581+0,038 0,125+0,067 4,4212,25(8; 5.“'312-05(7}
Ipeacratensua :

Xenesa ... . . 0,591 40,150 0,130+0,010 B,15+1,44(9) 10,64 40,87(9
Kpoou, ma. . . . 1,0 0,191+0,033 | 0,2053.0, 15%%(7 0,472.4-0,098(5)
Moua 32 6w, uz. 2,2640,49+* : — 16,48 1 2,66%**(8) 1,13i0.275(.?
KensaGu , ., 0,44540,285 0,3244.0,18 57,33;1:49,49""(8) 43,17;1:39.8!( )

—— .
* B Kourpose 3,2441,29 ax,
** Konuenrpayun UKD B yeannoft Kponit nupamxena p efua.

*** IIpuseneno Cpepnes Koausecrao Lunka, ouoegenioe oy
Ta, & fia XKupoToe, u' A N3 oprannaua pu B TeucHs cnepimen

[10—13]. Konuentpauns upnxa B MOYe KOHTpPOJMbHBIX AHBOTHLIX, 00 HALIHM
JAAHHLIM, cocTaBasier 3,5 MKe/MA, 9TO HecKONBbKO BLime aHANOrHYHLIX JNTe-
PATYPHLIX naunmix [5, 14].

OCje HHBEeKUHH KoMnneKkcona Colepxanne uunKa B GOABWIMHCTBE
OpraHos (ckener, neuens, TIOUKIH, mnpeacTaTenbnan: kenesa, cefie3ernka)
yMennlwaercst (cum. ta6a. 1). Oguaxko paabpoc skcnepnMenTanbhux Aanubix
TIO3BOJIAIET HAM rOBOPHTL B AaabHefimen o CTATHCTHYECKH 3HAYNMBLIX CABH-
rax cozepxanns wuuxa anme p KPOBH “ M NOYKAX ONBITHLIX KHBOTHEIX
(p<<0,05). Tak, B uenwhoit KPOBIl KOJIYECTBO WUNHKAa yMeHbwHIOCh B

. 1,6 pasa, B noukax —p 1,26 pasa. HaunGoapme CABHTH NPH HHBEKUHN

KOMIJICKCOHOB OTMEYeHL B Moue, rje Colepkanne UHHKA YBeJANYIIOCH B
14,6 pasa, ' Sk oy

* B T1abn. 2 npusenena OleHKa obliero coaepcanus wunka n oprasax u -
BLIACJICHUSIX KOHTPOJLHLIX KPHC, a TaKie H3MEHeHNs, BL3BAHHLIE HHDBEK-
uneil komnaexcona. HanGonpuee KOJIUECTBO WiiKa ueanhoit Kposi maxo-
ANTCH B sputpountax (no Baaan [15] —no 85%). Buytpukaerounan no-
Kanusauna uuika aenaer ero cnaGo AOCTYNHLIM HEeNnocpeJCTBeHHOMY CBSi-
SHBanmo Komniexconom. OanaKo KouueHTpauus munka p CLIBOPOTKE KpoBH
OTJIHYAETCS NOCTOANCTBOM M, GAArofapst BLICOKOI HHTeHCHBHOCTH oGMena,
AQKE npH BUYTPHBEHHOM BBeleHHN MeTalaa Habalonaercst GuicTpoe ypas-
HOBelNBanle UHHKA MeXAy naasMofi u (hopmennbIMI 3neMenTaMI Kponi
[8, 16, 17]. IMostomy o6uee cumkenne YPOBHSl UNHKAa B ueasHOR Kposi,.
HaGmonaeMoe B HamleM SKcnepHMeHTe mocie HHBEKUUN KOMNJeKcoHa, oT-
Paxaer, BepoATHO, yMeHblueHHe KOHUCHTPALNN STOTO. MeTaana Kak B sput-
POLHTAX, TAK H B NJ1a3Me H MeXXKJIeTouHoil JKuaxocti. Ilpn onenxe oGuiero
COlepanusl UHHKA Mbl NPHHAAH OGBEM IKHAKOCTEl: OpraHuaMa paBHbIM
25% Bpeca Tena JKHBOTHEIX. YRosaetsoputennioe cobnajeHie KoamuecTsa
IHHKA, BLIBOAIMOrO N3 OpraniiaMa B pesyJbTaTe HHBEKUHH KOMNIeKcOHa,
€ Boapoculeil sKcKpewieil STOro MeTanna ¢ Movoil (em. Ta6a. 2) rosopur b
NOJL3Y npaBoMepHOCTH NPOBeAeHHLIX OlEeHOK.
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TaGauua 2 Hecniorpn Ha TO, YTO MaKcHMajbHoe

Conepwanne WHHKA B TKAUAX cosepanne LHHKA pabaofgaercs B CKe-
W BBIRenenwAX Kpwic, axzwoss  gete (no 39 axemoaed) n Muummax (zo

b
|

>

M i SRS
3 e

o S TR T ol T o

]
B
14
'
!

e |8 ax2mosed), nanGonee CyLUICCTBEHHEIE
Kow- | conepma-  cppuril HMEIOT MeCTO JHlb B MOYKax i

Opraud n pugeacnnn | TPOALNME] yug nocae

mupotiae| ‘wpnexun  KPOBIH JKHBOTHBIX. TOrO CJAE10BAN0 OIKIt-
naTh, €call NPeANnoN0KHTh, UTO CTENeHb
- po3neficTBHA KOMIIEKCOHAa onpeaenseTca
253 He CTONbKO OGIIHM colepiKaHneM MeTaJ-
- na B Opraiie,-a B NepBYIO OUYEpeilb TEMIL
OKAAbLHBIMI KOHIEHTpALHAMHE KOMIJIEK-

. cona, KOTOpHE CO3AalOTCA B OpramisMe
=011 ypporHhX MPH HHBEKUHIL Komnaekcon
—o,18  pacnpepensiercs B HHAKOCTAX opranms-

Cxener . .. . .f 38,90 )
Mpmmuua . .. . .| 18,00
FhES . . . e s 3,

Ceneaenxa . . . .
Mpencrarensuan

MemRsa ...« +|. 0,21

Blonsw . o s v v o] =000
5,8

1

=3

Kpomrs u MexTKa-
Hepast JKUAKOCTH
“TDI‘U....-- 67'
Bupeneio 3a 6 «
Moua. . « «
Kaa o ...
Mroro < . . » «

| OlI| 4235  jamica ero makciMaaiiie -KOHUEHWTPOR
| 679 | +2,35  umi. B ananoritubx yCJAOBHAX OKA3bl-
BAIOTCA 1 MOYKH, KoTOphie (puAbTPYIOT
yepes ceGfi BCIO A03y BBOAHMOro KOM-
naexcona (n3sectno, uto Ca-3JATA noAHOCTHIO BWBOANTCA HEPE3 noyKH C
nepHOZOM NOJYBLIBEAEHHS OK0J0 Yaca [18]). :

Heo6x0a1MO OTMeTHTb B 3aKaioueliie, 4To B Hamweil paboTte HHBOTHBIM
BBOAMJN AO3LI, 3HAYNTEJALHO MpeBHIlalOuUlle No MOASPHOCTH ofuiee cojep-
Xaiile WKHKa B opranname (600 mxasoaed Ha wupotHoe). [Ipu .3TOM KON~
4eCTBO 3aKOMIJICKCOBANHOTO il BLIBOAMMOTO SHAOTEHHOr0 MeTazia He mpe-
puwano 1/200 yacth CyMMapHOil 103kl KOMIJIEKCOHA. Ecau yuecTh, 4TO
koncranta yerofiunpoctst Zn-3JTA npeBuilaer KOHCTAHTY YCTOlMHBOCTH
Ca-3J1TA noutn na 6 mOpAAKOB, TO HeOGXOAHMO AOMYCTHTD, HTO AOCTYMHOIL
KOMIJICKCOHY ABJAsIeTCS JHIUL He3HaunTeabHas 4acTb obulero HHHKAa opra-
unama, OcHOBHAS YacTh MeTaaaa Jn6o ruCTOJOTHYECKH HeAOCTYNHA BBOIH-
MOMY KOMIJIEKCOHY, JnGo samiilena OT HEro BLICOKHMH KOHCTAHTAMIT

ycToiiynsocTi ¢ GHoaHranaami.
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9| —2,29 Ma, 4 No3TOMY HMEHHO B KpOBH H MEeMX--
TKauenoil  MXHAKOCTH JOJIKHBL Habmo- -

AKAJIEMUA HAVK cccp

$0.7 4 * YPAJIIECKUI HAVYHEI IEHTP

| METABOJIH3M PAﬂIlOIlSOTDHOB B KHBOTHOM OPTAHH3ME

3. B. AYEPOBHHA

OB 3::5:5 CTPOHUMSA U KANBLMS B CKENETE KPbIC
: ENONTHOLEHHOM KAJBLMEBOM MUTAHMM

Hasectiio, 7 |
> ne.mmuuy' Olgoﬁqg?]?:bnnnommoro B OPraiu3M KaJblHA 3aMeTHO BJNSeT
R ik CKeJleTe paaHoaKTHBHOrO crpouuns [1—4], no
B s o lliglfﬂii;_clmenonauun COCTOAHHS OTAeAbHLEIX |'1po-
e TKalH B 3THX YCAOBHAX,
P u3yueHnn oGMena paaHOCTPOHUNS, TaK Ko KaK M HEKOTOPHIX APYrux

y B IO

Mello mpeinonoaenne b f;ol::'Il:OM Monuduxauuit [7, 8]. B ocuosy ero nomo-
He Gonee 24 4 moche napol. ITO 32 OTHOCHTENILHO KOPOTKHIT CPOK (y Kphic
WAK CTPONINA-90 B cKen PSHTEPANLHOrO BBeAeHNS) OTAOKeHHe Kajabuns-45
s S gt €Te MOKeT GhlTh OnHCaHO ABYMA npoueccamu: o6Me-
POCTHIO BKJIOYEHHS Kangllzlll;l%hé gﬂg:ﬁlgﬁnagxwere H aKkpeuuei, T. -e. CKO-
32 CHeT BHYTPHKpHCTaJJHYECKOro oﬁmeual? I'ly;fl]!ug:o: ‘chaaol;l%ﬁl; p;;c;ﬁg;}?

. 1% COOTBETCTBHH ¢ AaHHON np
a'"%) B xocti 3a cuer o6mena n
CTH CLIBOPOTKH B Aalioe BpeMms,

EANOCBVIKON 3a/lepiKKa Kaabuns-45 ‘(Sr“
i ’
ponopunonanbia cneunduyeckoi aKTHBHO-

4 32 cyeT aKKpeuuu — il

-l ; cpenneii cne ye-

“Mflk’uzilkjmgu?gr% CLIBOPOTKH M Bpemenn. Taxum oﬁpaaoarl,) obuias 33111;::.?;:;(:?11
") B KocTH onucuBaercs CYMMOil IBYX ypaBHeHHii:

- Caj5=ES,+AS,T,
45 :
rae Ca:s‘ 3ajepxka B ckenere Ca* 3a Bpems f, % oT BBeAeHHOro;
¢ — cneunduieckas akTHBHOCTL CLIBOPOTKH 3a Bpema f:
Ca*s,% or pseaennoro

Ca. M2

E — o6mennniii dona Ca B cxenere, az;
. A — ckopocth akkpeunn Ca, mz/uac. °
TOPYIO HacTh YPaBHEHHUS MOXHO NpPeJCTaBHTb B BHAE HHTerpana

;
Afsat,
o '

Pewasn cucremy n3 asyx ypasennit 3a 1sa npoMexyTKa BpeMei, MOXKHO

'uaﬁm A u E. B cooTBeTCTBHH C AHTEpaTYPHLIMH AaHHHIMH [5, 6, 8], koto-
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: TaGanua |  ppe noaTsepAnANCh H B HAWNX 3KCHEpHMen-
TP Bec kpwic, = Tax, AN KpBIC TaKue onpejenenns neoGxonnmo

- nposoanTh B HuTepnane mexkay 8 n 16 uacamu
Bpews of mausan onwra, € MOMEHTA BBEACHIS, TAK KAaK K STOMY nepHo-

; . | Iy yCTaHaBJNBAeTCS H NMOJIEPIKHBAETCS OTHO-™
i ' ciiTebHOE paBHOBECHe MeXay cneundieckoi
0 az 95 AKTHBHOCTLIO CHLIBOPOTKH M JErKOOGMEHHLIM

¢ounom Ca B opranniMe, B TOM uHCJAe | B
9 KOCTII.

1% }ggié {ﬁ’gﬂ Eéii? Ycranosaeno [5, 6], uto ¢ nomombio Aau-
1 | 115£2] 1104£2|21746  HOro MeTojAa MOJKHO NOAYYNTL XapaKkTepHCTHKY
IV 112143 13044126348 coctosmmst Kaabunesoro obGMena B KOCTH, Nc-
' nosab3ys A1000ifi N3 Tpex OCTEOTPONHLIX H30TO-
nos: Kaabumii, ctponunit wan Gapuii. Hamu
STOT METOA HCNOJL3OBANH JAJIA MOJYUEHHS cBeleHHil o cocTosnun obmena Sr
n Ca b ckeseTe Kphic, MoJy4alomux pasandneil no yposuio Ca paunos.

C stoil ueanio yernipe rpynnbl Geabix Kpbic Becom 80—90 e, Bcero
256 AuBOTHHX (MOJOBHHA CAMUOB H NOJOBHHA CAMOK), uepes 5—7 auei
nocje OKoH4YaHHA MOJIOYHOro BCKapMJanBanns GblN nepebeelbl Ha cMellaH-
Hulit paunon ¢ un3kuM cofepxkannem Ca. C nepsuix aHeil onuiTa Bee rpynnbl
noayuaan RoGaBKH KaJblua K Kopmy: mepnuie Tpu — B Buae CaCl, wernep-
Tas — B Buae Meaa; I rpynna moayuana aedbuuutnuiii no Ca paunon, IT—
uwopmaasuuii, II1 w/ IV — nosuimennutii. 3a HopMmaabhuit yposens Ca B
JieTe JKHBOTHLIX PasjHYHOro BO3pacTa NPHHHMAJHChL BeJHMilL, NpHBeaei-
nuie B paGorte [Qf. ITpu TakoMm coctase paunona Kaabunit cocrapasa 0,25;
0,5—0,55 u 1—1,1% ot cyxoro Beca mo rpynnam, cOOTBEeTCTBeHHO, a (ocop
0,4—0,45%. :

Braouenne B onuit IV rpynnu Guiio HeoGXoAuMo AJf Nocaepyloulei
oueHky 3Hauennsi popmu gobGasaennoro Ca B npouecce NosiBaAeHHst TOKCH-
YecKHX cBOfiCTB BBOAHMOTO AONOJAHHTEALHO KaJLILHs.

JBaxau B Teuenne.onuita — yepes 32 u 95 cyToK — Ha OTAEALHLIX rpyl-
nax XuBOTHEIX ONpee/Anoch COCTOIHNE KaablUneBoro oGMeHa B CKeJeTe 1o
smerony Bauer n Ap. Tlocne cyTounoro ronoaannst UBOTHLIM BBOANJAN BHY-
TpuGpounuio Sr%Cl; m Ca**Cly no 1 n 3 mxxropu, coorsercrsenno. JKupor-
Hux 3abupaan rpynnamu no 3—5 xpwic uepes 10, 30 muwn, 1, 2, 4, 6, 8, 12
n 24 4 nocne sBefeHnst aKTHBHOCTH. AHanHanpoBanau Abe GeapeHible KOCTH
I CLIBOPOTKY Kposd, Onpeaensin copepxanne B HUX cTpoHuusn-90 n Kanab-
una-45, a Takmxe craGUALHOrO KaJabIlns. ; - :

Kak nokasaan naGmioftennsn (ta6na. 1), Bec Kpuic B rpynnax 6ol Heoau-
nakos, Buictpee pocan xuHBOTHHIE ¢ HOPMaAbLHBLIM KaJALUNEBBIM NHTaHHEM
(IT rpynna), meanennee — xpucul I rpynnu. B IV rpynne, noayuasmei
Ca B Buzie Meaa, HBOTHLIE POCAN HECKOAbKO Jyuie, uem B 111, no aamerio
OTCTaBAJH OT HOPMEL Pasanuna Mexay BceMil rpynnaMu cTaTHCTHUECKH 10-
cronepunl (p<<0,05) na 95-e cytku, a mexay I1 n II1 — b reuenne neero onuita,

B ta6a. 2 npupefen Bec AByx GeapeHHHIX KocTefi n coaepianie B HHX
xaabuns uepea 9; 32 u 95 cyTok or mauaza onmita. Buamo, uto neppbie

KepATb CYTOK Bec GeapeHHLIX Koctefl # cojaepiKanne B MHX Kaabuus Guiam

makcumaabuuiMn B I11 rpynne (Buicokokanbumesoil), X Koy onuTa M Bec
KOCTH, Il COfepIKaline B Hell KaJbUisi 3aMeTHO HUMKe, YeM Y XKHBOTHLIX Npo-
aux rpynn. Pasanuns B copepainnn Kaabuna mexay=l u 11 rpynnamu cra-
THCTHYECKH JIOCTOBEPHLI BO BCe TPH CpPoKa Heeaeaosainit (p<<0,001), mexny
IT w I1I — Toabko na 95-e cyrkn (p<<0,001). Kpuich, nonyyasume MeJa, Tax-
e OTCTABAJIN OT HOPMLL it 1O Becy GefipeliHLIX KocTefi, i N0 comepiKaHHio
B unx xaavunst (p<<0,05). Oanako ctenens MuHepaan3aunn KocTH no rpyn-

naM 3aMEeTHO He pasanyanach, Kak i COJIEI}J*KEI"IIE KaJbls B CLIBOPOTKE KpoBil.
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- ObuIn paccuntanm Sy i j Sbt

TaGannga 2

Bee anyx Geapenibix Kocrefi COACPMaNHE B MNX Kanbimg (M +m)
5 Bpems or Havana onura, CyTKNI
v 9 32 95
: 3 (%]
s (&R g3 3 s |42 2
o - 3 - .
5 (355 4 [3h N EEEY R
o £ d |3%s|=5| & d 335k :EE & 3 d‘gi
1 17 [ 372 | 6241 14 18 | 532
2| 85+3| 15,2 [ 48 | 972
1” 15 413 gg;tg ;g.o 15| 620 | 10154 16°5 | 45 %9113;1'56 '_1)29:4;:1:; %0'3
11131455 (682 15,0 191580 ( 915 16,2 [ a7 ( 8946 18056 %'3
\ 580 | 1004 17,3 | 18 |1003+26 | 26657 20,5

Peayavratu no cretnuieckoit akrupiocr
BEPriyTH KOppeasunonuomy anamnay. Kax oj

yeHHeM n
s SI=[ér::1glbmrgéxognemopmenbuo OMICLIBaeTCs cTenennofi (hyixumed
7 st H Y n})enna “m — cneunpuyeckas akTusnocts npu =10 smun.
s ol oy xfx Lc:;:gfazgguuanmme HCCae0BaNe, MaKcHMaaLHoe
hpelennn iabrionaercs x 10 sy, T L W e
conglam;zlxlﬁn. g BIANO, uTO nokasatens creneny b
pOTKﬂ = :::nb :"?wz{r.gere. 3ro CBILIETE/ILCTBYET O TOM, uTo Ounmenie CLIBO-
Ao Tm(oi': :Lpnt;!;u::l:-% NPOHCXOANT TeM GicTpee; wew Goraye
: aBelINB Kak aas '
e p pPanlHero cpoka naGaio-
ﬁemm’x -rl:]éj] 111[-1#1?;}1 Zzagn;gn;?;ugg%%mner Ha ce6Gs pHUManue cxgnc:rno noi;:;-
40 I cTpoHuus-90; S -
ncex’ CAYHasAX HECKOALKO Buime, yen nnapxanhmm-tis s e
Henoawvays noayyenusle . ) ; |
BLILUC KOHCTAHTLl ypasuenmil,
: t

Il ChIBOPOTKH (S;) Guam nog-
{a3anoce, namenenne S; ¢ re-

yBeanunpaercs c pocTtom

"TaGanua 3

o Koucrantst ypaswennnt, . onncsr
ana 6, 8, 12, 16 u 24 yacon, cneunduuéckoR akTusrocTH cila:)lgg:“ng:emm

Ha pucynke npeacranaeno (8 =5, 1°)
H3MEHEHIIe aKTHBHOCTH CcKe- Iouidt

JeTa no rpynnam na 95-e cyr- SIPe-90 St 45
k. Kak suano, s nepouie ire-  rpynna
CKOILKO 4acoB nocie ppeje- ] iy S p
HIS  pasnnunst B comepia- :
HHH PannoON3OTONOB B KocTi 32-e cyrk
MEXAY rpynnamu craTicTive- o £ g
ki Henoctosepuut. - [Toase, 0| o841 —0,9731 7,3 (0,630( —0,970
nocre 1510 % unereme 1] |120/868| B b3 |04 0o
THBHOCTI 3HaunTennio Bu- IV |14,4(0,818| —0982| 9'0 [o'750| —o'o70
e B rpynnax ¢ BLICOKHM : 50 S s
- Conepxannem Kaabuusi. Pas- -
_.Ifl‘!;une mexcny IT w II1, 11 u e
FpynnaMn B 3T0T noaguni 1 112,0(0,570 | —
nepnox  cratimcrmueckn po- Il |14,8 0-5(778 -—g:ggg lg:g g:ggg .-_'3995;“3
crosepuo (p<<0,01 u 0,05 'L [18,00,820( —0;950( 9.5 |0.662| —0 012
cootsercrenno). Amanormu. v |11+7[0:030) —0,970( 7,9 10,607 (—0,979
Has curyaunst naGaopana
I Ha 32-1{ CYTKH ormrrzf.l1 .'1 v u..,.',’,'}:".;";f.g il i S Sofeints
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.-mmeh#: Kaasuns-45 (a) n crponuna-90 (6) o ckeaere Kpuc na 95-e cyTki.

R e

Hoil pesopGuneii Kaabuns s Koctn

¥ -
k
33
iy
1)
X

B taGa. 4 npunenenut namnue o CKOPOCTH aK- TaGanna 4

Kpewnn u nerkooGmenion homne Kaauuusn vy C

HOPOCTL aKkkpewnn (A)
ONMLITHEIX KHBOTHLIX, Buano, uro x 32-m CYTKaM M oOmennmf 'imm Kaauuma
CKOpocTh akkpewnn kanwigm p rpynne ¢ mop- E) v cxenere
MAJLHLIM Kanbuuenuim nnranien HECKOALKO BLI-

e, uem » apyrux, K 95-M cyrian CKOPOCTb  Tpynna ’ﬁ'n‘ eneser | 8 me
AKKPEWINT y IKUBOTHWX MEPBLIX ABYX rpymn e

CKOJMLKO sameansercs, ocoGenno Jamerio no [I,
DIl BLICOKOM nocTynaenun kanwius (LI w1V

32-.e cyrin
rpynnu) aa sToT nepnoa cko

OCTb  aKKpewu

HaMeHsach Maao, Sto nplmeng K ToMmy, o g o o 35
95-M cyrkam cKopocTh akkpewm Kaabums mo - &% -
BCEX Ipymnimax okasanack nmpumepno oanHaxosojl, v 8,5 4

-Oomellllb;ﬁ thonn xanvuust B pamyi nepuon
ficcIeNOBARUA DO BeeX rpynnax Gwa npumens _
onnnakon, a Kk 95-m c 'rxnpn{ nosBuANCY :JL)MET!II)M:!) Wos cyran,
pasaiina: B 11 n'IV rpynnax on oxasancs B
2—2,5 pasa puiwe, ey y HHBOTHLIX HA HOpMadk- 1} g'g ﬁ
HOM KahineBom pawione. Hetpymno paceus. I 5,3 57
TaTh, 4TO Ha 95-e cytkn 3a 8 % T. €. 3a nepuopy v 6,0 43
YCTAHOBJCHI pantobecn Mmespy cneungnye-

cKoil  aKkTHBHOCTLIO CLIBOPOTKH 1 o6MenubiM - :
(honnom cxenera, » xoers BRAIOYAN0CH KanbUis 3a cvet o6Meria iy aKkpeunn
no G5 men I nll rpynnax n 90—95 sa —y 1] i IV, 7. e. B ucoKoKanbIe-
BLIX rpynnax nouti n 1,5 pasa Goanue, Tomy cooTsetcTnOBANO It Goavinee
COACpAKalie pannonsoronon B ckenere n 1] n IV rpynnax x 6—8 «. Yne-
AndcHne oGmennoro gonga Kaapuus p KOCTH Kpuic B sTux ! rpynnax oGusic-
HAeT Il ycKopeHioe nubesenne akTupnocTy na KOCTH STHX KHBOTHLIX nocje
12—16 . Tax, uepea 6—8 ¢ nocae

Aete musotirx I n 11 rpynn cocranuaa 53 i 56%, a B Ill n IV—63 i 67%,
COOTBETCTDEHHO; Wepes 24 4 — 5243 S0£6, 37x4 n 41+49%,
BeHio, ‘ il

Crnenyer ormeruts, uto n Gosee paninil cpok onurta (ma 32-¢ CyTKN)
BCE Hapyuwenns o6Mena Kaabuus B cKelere HKHBOTHBIX II1 n IV rpynn Guian
Meliee amethbl. 310, BHANMO, O3nauaeT, yTo ABJEHNA HapyweHns oGmena
KaJbUHA B KOCTH NPH NOBBILENHOM NOCTYIIeHHN ero ¢ nuieil Hapacralor
NMOCTCNEHHO, C yneanueHneM AAHTeALIOCTH ONLITa, ’

Taxum oGpasom, npusenennuie BLILIC aunLle CBHAETE/ALCTBYIOT O TOM,
UTO JUTHTEILHOE NMOCTYNJeHNEe NoBLIeHHOro YPOBHA Kaabuns ¢ nuwed npu-
BOANT K Hapywennio Kaabunesoro oGMena  ckedete: yBeauviBaeTcs Koan-
HECTBO JIErKoOGMEeHHOro Kaabuns b KocTH, a caenobatennno, H CKOpOCTh
oGMeNa, KanbuleM MeXay Kpobbio i KOCTbIO; N3MeNsieTc’ HOpMaaLuas
BO3pacTHAS ANHAMHKA CKOPOCTH akKpewmn. dto conpopoXaaerca ycuaei-

; 1{' NOCACAHEMY BHIBOAY MOXKHO NpuiiTH,
CCAH CONOCTABNTL naluule 06 aKKpeuHn KadbUHSt B KOOTb 1 O npupocte
ero n ckenere (cM. ta6a, 2), Tak, k 95-M CYTKAM B Ipynnax ¢ HOpMaJbHLIM
It MOBLIUCHHLIM,KANLUNEDLIM THTAHHEM CKOPOCTb aKKpewin GLaa ofinako-
BOIl, & NPHPOCT — PAIAHIHBIM, i

Onnaxo sti aBAeHNst HeABb3S NOAHOCTLIO OGBLACHITb TOALKO BHAOM BBO-
AUMOro Kansuns, nockoawxy B III u 1V rpynnax Xapakrtep napyuennit Guia
anajioruuell, XoT NPH NOCTYIACHHN KAAbUHA B BIAC Meaa STi Hapyulenus
GLITH HECKOJILKO Meliee BLipajeHbl.

OJHO NPEANOJOKHUTD, UTO TOKCHUECKU ekt nobuwentoro yposus
KaJALUHs B muwe oGycaoB/eH BOIMOXKHOM NPHMECLIO cTaGHALHOrO CTPOHUMNA
K comn kanbuns, Oanako anaans, sunoauennuiit B, M, JleGenenwnm Metonon



H

naamenHoil ¢goTtoMeTpHu, NoOKa3an, uToO coiepKanne CT&GHS:;:E;&:;PU Hus
"B.301€ KOCTH KuBOTHbIX 11] rpynns GLI0 AamKe llt‘-"!*“”l1':“0"”“&““m‘l RN
~ Hapymenne kanbuuesoro o6Mena TpyAHo OGBACHHT T
nomwenun Ca:P B awere III u IV rpynn no cpashenuio ¢ Hop m;no by
STO OTHOlIeHHe HMeeT 3HayeHHe TOJbKO B Clyuae, ec:lgﬁz g}:::fen-ra s
uns uan gpocdopa, u He HMEET TAKOro 3HaYeHIs, ecaH vty Fiok Db,
CTBYIOT B Tpe6ylounxcs a5 HOpMaabHoro o6MeHa ho.n1 e
KO onpejenenne coaepxannn ocdopa i KaJbliHi B MOIE¥ o g
WHX TPynn noxkasajo, 4TO B BLICOKOKaJbUHEBbIX rpynna.mn_ o it g
topa 6L0 NOHKIKEHO B HECKOJALKO pa3 Mo cpaBHEHHIO C K I:uemn; P v
IHA — yBeaHYeHo, To Nno3BoJfeT NPEANONQKHT, 4TO B uapymeﬂm Ry
BCE-TAKH OnpejeseHnas poib NPHHALNEKHT AHCIPONOPLUHH o y
HIHMHCST KaablieM u ¢gocopom Bo BHYTpenneii cpelie Opraiua .'{Mbmm ;
. HeoGxonumo ocranosutses ma pasanumsx nonenemlrn Lol
crpouuus Mexay I w II rpynnamn, Kpbicw' na geduuntHof s,
AHETE B TEUEHNE BCEro ONLITA OTCTABAJN B Bece OT KUBOTHLX Ha 3al;|c ok
Hom paunone. Kanbunnauns koctn y nux 6baa Takme necxonb;{om nongnu-
na, YT0 coBNanaer ¢ AannuiMi pabotul [4]. ¥ aTHX Kphic B mep }J,nmeno vt
Wy onuita Ghl1a NMOHIKEHA CKOPOCTb aKKpelin H HecKoJbKo yne u
JANYECTBO JerkooGMeHHOro Kajabuns B ckedere. Oamako sTH pasauy (;H c
TeyeHHeM BpeMeHH YMeHbIIaloTesi B NPOTHBONOJ0KHOCTh HB?QHIIHM, 1;:10-.;1{:([)[;
Rawomuyes npu oGorauiennoM KajabiieM paunone. B 3roil cnngn 3 .
CenaTh BHBOA, YTO HEAOCTATOK Kafiblid B anete (MpuMepHo n 2 pasa n
CPaBHEHHIO C YpOBHeM HOPMaJbHON (PH3HOJIOrHYECKON norpeﬁuc:c'ru) npung:
AuT K HeGJaronpHATHLIM SBJAEHHAM, HO MeHee BBIpaXKeHHBIM, 1eM npnmn)
cTyniennu Kaaouns o 1% or seca paunona (2 xopoio ycBosieMoil gopme).

Conocrasans nannble PasHbiX 3KCNEPHMEHTOB, MOKHO- NPHATH K BHIBOAY,
HTO TAHKECTb BO3NHKAIOUHX HapylIeHNil 3aBHCHT He TONBKO OT AJAHTeNbHOCTH
HeHOPMa/ILHOrO Ka/bUHEBOro MITAHHA, HO 1 OT BO3pAcTa KHBOTHLIX, B KOTO-
POM OHH HAYHHAIOT NOJYYaTh BHICOKHil MO KaJbUHIO PAaWHOH: YeM MoJoHe
6L KpLICEI B Hauajde ONLTa, TeM THAMKelee uaﬁn_mnammuecﬁ uapymcuufl
MX pocta it pa3sutua. [IpHHUNNNANLHBIX Pas3anunil B nobefeNHW PajHOAK-
THBHBIX CTPOHUHS I KaJblUNA NPH HENOJHOUEHHOM KaJablLHEeBOM NHTaNHK e
6uao nonyueno. Paanoaxktusumlii ctponunii Bea ce6s TOABKO Kak MeTKa
JBHIKEHHS KaJAbLns,

-
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AKANEMMA HAVE CCCP . YPAJBCKMII HAVYHEIN LEHTP
METABOJIH3M PAHOH30TONOB B KHBOTHOM OPTAHH3ME

1974

P. M. MAJTKMHA, II. M. MAJKHH

AMHAMMKA BCACBIBAHMS LE3MS-137 K3 WENY AOYHO-KMILEYHOTO
TPAKTA KPBIC B 3ABUCMMOCTH oOF KOHUEHTPALMM KANMG

Mo nawurepatypuuim pannwm [1—4], ueanii-137, nocrynupwnii p Hemy-
AOHHO-KHIIeUHBLIl TPAKT, BeackBaeTcs o BLICOKOf cKopocTwio: 3a 0,5—1,0 4
13 MHIEeBAPHTEALHOrO TpaKkTa BCachiBaeTey Ao 100% or mmexennoro xonm-
1€ moctynaenns kanus c paunonom
NPHBOANT B psille cayyaes K CHumeNiio 3alepiki uesun-137 » opranname
PN ero napsutepanbHom noctynaennu [5—9].

 YuutuBas, uTo OcHOBHLIM HCTOUHHKOM moctynaenns p oprannam mne-
3ua-137 sisasercs nuwa, Heo6X0AUMO H3yunTH NyTH CHIKeHHs ero nocryn-
JIEHIA NIPH nepopaabioM BBeaeHH ue3un-137 ¢ pasnuunnimy KOJAHyecTBaMu
Kaaus. Hwmelommecs p JdITepaType maHHHe le A8I0T ynaosaeTBopuTenbloro
OTBETa Ha 3TOT Bonpoc. Mokno NPeANoNoXKuTL, 4TO, ABARNCH aneMenTaMn
ONHOR rpynnul, Kaanii u ueanit, nogo6Ho Kaamo u pyGuamo, an6o takmm
SJAEMEHTaM-aHaJoraM, Kak KaJablyiii Il CTPOHINIT, KaabUnil u Marhuil, Tpauc-
NOPTHPYIOTCST OGWUNMH Ml BIAHMO3ABHCHMBIMH  MexaHuaMaMy MOryT
BCTYNaTh B KOHKYPeHTHLe OTHOmIeHms NPH BCACHIBaHuH, eCAN Y HUX ecTb

3T UDH TIOBBIEHNH KOHUeHTPaumm xaams s NHIEBAPHTEALHOM TpaxTe
ABJSETCS  CJACTBHEM mnpocToro Pa3BelleHNs pannoOH30TONa  CTAGHbHLIAM
3J1eMeHTOoM, iy

Ho u B stom cayuae, YBETHUNDAA KOHUEHTPAUMIO Kaans B weayjaouno-
KHUIEYHOM TpaKTe A0 KaKHX-TO NPENeJIoB, BepoATHO, MOMKHO CHH3HTHL CKO-
POCTb 1 BeJHYHHY BCAacCHIBaHMA PagHOAKTHBIOrO uesns. Lleavio nacrosumedi
PaboThl n Ghbia NMOMEITKA CHU3MNTE CKOpocTb BcacuBanus ueans-137 ¢ no-
MOWBIO KaJsus, : LT i 0

ITponeneno tpu CEPHI ONLITOB, B KOTOPLIX HCCAEAOBAMN AHHAMHKY Bca-
ChiBalns - uesnn-137 u3 numesapurennioro TPaKTa Kphic B Teuenue 24 n
ToC/ie ero nocrynaenus uepes por Gea HOCHTeJf, 4 TaKiKe NPH COBMECTHOM
BECACHNH Ueans-137 ¢ 25 u 55 M2 xaaus B Buge XJaopucroii coan (komnue-
CTBO BBOAHMOrO OAHOBPEMEHHO C Le3neM Kaans GuA0 Hike cyTounoii Hop-
MBI noTpeGaenns storo snemenra).

 MarepHan M metoguka

OnuitTel nposesens Ha Gecriopoanbix Gesnbix Kpuicax pecom 170—190 2

‘conepapiInxcs Ha oGLIYHOM BHBHPIII'IIIOM paumnone, noJHoUeHHoOM MO MHNe-

Panviiomy coctasy. Cs'¥ n K+ B pune pacrpopos XJIOPHCTLIX COJei BROLIAN

‘N0 | a4 wepes pot Kenynounsim 3oHnom. B pasaiunbie cpokn nocte noefe-

Hius (uepes 2, 5, 15, 30 mun, a Taxke uepes 1, 1,5; 2, 3, 4,5, 6,7, 12 u 24 «)

- Kpuic ymepuisasan. Koanwectso mupotnux, wcnoabsobannux aam orGopa
MPoG Ha KaxAudi cpok, 6L0 He Menee naTi. O beawunie BeacwBanns ue-

‘N
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* Beacwisanme C,'*7 w3 senyR0qHO-KHIWEUHOTO TPAKTA NPH PASHBIX YPOBIAX

Kaans b nHmesa

| PpuTeavhom Tpaxre, % or Bbefennoro

TaG6anua |

: :
: TaGanua 2
3navenne Kos(uusenton Q u 7 NpPH pa3anyHoM

NOCTYNACHHH KATUR

te ¥

S L3808
| 0,033 | 0,083 | 0.25 0.5 1 1.5 l 2 I 2 ‘ I
| —_ — |80+4

7045 — [70+4 4

5 | 2953 = | B3| B5s 56014 — [78+6[80%5

5043 69+4 |73+ +

85 | 7°050,3| 6.050.6 3323 MIa | — |55+3|60%4|70£3|7234 (71210

_ : : 3
snn-137 cyanan no pasunue Mexay unenennu[r-s;]n OCTaBUIHMCH B NHILEBAPI
TpaKTe KOJHYeCTBOM paanonsorona .

Tmﬂfgiorgpenenemm noau une3ns-137 suaoreHnoro npoucxox;nem:; ém Gnl:;il'll
Macce paanousorona, oGHapyXKeHHOro B THILEBAPHTEBHOM Tp::neu;lu e

'nponeneuu nBa skcnepumesnita: 1) ueanii-137 BBOAWAH BHYTP i
HOCHTeAsi, 2) mapajnejablo ¢ BHYTPeHHHM nnenem!fm yepes por ey
BBOJIHAH 1 x4 pactsopa KCl, conepiaitero 55 s2 K+, Cexp?xénerg Ui)et'r o
B KeJAYA0YHO-KNIIeYHOM TpakTe onpejpensan B mmam::::i M( I" IE)uchﬂ'p;lTe'JIb-'

{ afineHiioMy BO
# 24 4) no xoaxyecTsy paaunon3orona, H -
3 JaHne ero B NuILEBapHTe

HOM Tpakte (cTenka-}-colepiumoe); couep ‘
-rpm{'ngJ - o*ru(ocure.ubnum METOAOM NpH CcONocTaBJAeHHH ﬂ-nanyqeml: ng::oﬁl;
NPHrOTOBJAEHHLIX M3 30kl JKeJyAOUHO-KHIIEYHOrO TPaKTa, W mnpenap

CTBOpPOB. - .

cpaBHeHNs, NPHTOTOBJEHHLIX 113 BBOAHMBIX pa 3
. Kouueu'-rpgumo KaJus BO BBOAHMOM pacTBope onpeneasin MIE:TOI:S:}IK glr‘léx
menHoit ¢oTomerpun  (onpeAeneHHsi NPOH3BOAHA  CTapLIHH p
B. M. JleGenen).

Peaynbrarel onsita

" PeayabTaThl paAHOMETPHH NHILEBAPHTENLHOr0 TPAKTa Y Kphic 'L'pexa ;lllc:
nepuMenTaibiLIX TPYNN NMOKa3LBAIOT, YTO KOJMYECTBO BCocaBlierocs p S
H30TONa B NepBhie CPOKH NOC/Te ero NocTyNJAeHHs pasinyaercs no rpy s
(ta6a. 1). Ipn Beemennn 55 M2 Kaaus KOJMHUECTBO BcocaBulerocsi U e
\s nepuon ot asyx munyr (0,033 %) no nmoayropa-aByx ugcogs nmxe.,a .
y KHBOTHBIX, KOTOpPHM Ue3nii BBoAman Gea Hocuteas anGo’ c 25 m2 K .':13 g
Yepes 3—5 ¢ 3T0 paannune Hcue3daeT: KOJAHYECTBO BCOCABIUErocs paauol
TONAa BO BCEX IPYNMax CTAHOBHTCA NPaKTHYECKH OAHHAKOBLIM,

Kak nokasana MarteMmaTtnueckas OﬁpaﬁoTKﬂ STHX JAAaHHLIX, conepixKaHue -

neansn-137 B KHlIeyHHKe Kphic B pasnuyHoe BpeMa (oT 2 muu a0 2{1 %) Mo-
et GLiThb ONpe/leleHo Mo CyMMe SKCMoHeHUHaNbHEX GyHKUNf piaa

—0,6931  —0,693f —0.0951)
‘h-‘h(Qﬂ? i +Qe T +Qp % L

7
TAe §,— KOJNHYEeCTBO OCTaBuerocsi B KeAyAouHO-KHueyHoM Ttpakre Cs'¥? na
Bpems f; : ‘
¢, — Koanuectso BpefenHoro Cs'¥; _
T — Bpems, 3a KOTOpPOEe H3 NHUIEBAPHTENLHOrO TPAKTa HCye3aaer nonopi-
na seejennoro Cs'?7; '
Q — noan Cs'*’, moxkuaaiouero nuulesapuTenbiulii Tpakr sa nepuop T.
IMapamerpbl (hyHKIN{ 3aBHCAT OT KOJNHYECTBA KaJHs, BBEAEHHOrO B Xe-
AYROUHO-KHIIEYHBIl TPAKT: C YBeJHUEHHEM NOCTYNJeHHs KaJusi CKOPOCTb
Hcue3HoBeHns Ue3nsi-137 U3 KHeuHnKa cHinkaercst (Ta6a. 2),

5

Kt,
0 7, |2,2.| M2 Q QalQa T.lT.'T.

—~ |.—.|80+3| — [o145 Qg‘ ggg 3'3? 3'% g 33 gg
8144 182+3/83+3|8444 (8650 0, ' " :
73 | 3743 8923 s 8640 55 10,36 0,46 | 0,18 | 21 | 90 |42'5

NMpumenanue:

Ty n Ty— minytu; T, — wacu,

; Kak BHAHO, yBeanyeHne Koqnnuectna ﬂ[iOll.lIMDI‘O B Kllllle'lilllh' Kaaus He
H3MeHfAeT cymecTnelHo cooTH

Owenns ¢pakunii ncacupaiomwerocs neans

L]
B TO Bpema xax auauenns Ty, T, y 3 Bospacraior. [lonyuennnle ypasnenns
‘C_NapaMeTpami, NPUBEACHHLIMK B Taly. 2, ONHCHBAIOT SKCNepHMeNTabHbie
I KOPPeasiiii, KoTopble paccunThl-

Hofl cmsa3n MEMAY pacyeTHLIMH I
Mil BeJTHUnHHAMY BCackiBaung neann-137:

K+, Mz/xcusomnoe p ‘ Py*

0 0,936 -0,834
25 0,965 0,834
55 0,969 0,798

- Py = P XpurTnveckoe gan AJNINOTO KOANYECTBA Caywaen (p<0,01),

Caenyer ormernuts, uro . |
' APYyrue uccnenosarenn [9], wayuanmme peacki-
BalHe ue3nn-137 » tey aon a

Elile 4eTLpex wacoms, mpn MateMaTtiuecKoil oGpaGor-
K€ NaHHLIX oGHapyxKin e .

Il e Menee aAbyx ¢paxunii no CKOpoCTHI BcachiBanus,
PaBHeHne 3THX aaHHLIX C HALIHMK NOKa3LBaer, uto seanunnL Gppakunit Q,

1 Q2 1 NPOAOAKNTEABLHOCTD HX BCacuiBaHuA npH BBesenun uesns-137 Ges no-
“CHT@JI1 10BOJILHO GJIH3KH,

H3 conocrapaenns BeJHY

mt Ty u T2 Bo Beex sxcme HMEHTaALHLIX Tpyn-
nax (cm. Ta6a. 2) suano, ur - i

X 0 HanGoulee aaunTeALHAS CKOPOCTL BeackBalNs
Cs' naGnionaercs npn ero nsenemn Ges nocureas. [pu BBesennn naorona

€ 25 M2 Kaaus B panuie cpoku CKOpOCTb ero BcachBanust cHmkaercs. Hap- | -
MEMILIINe 3HaYeHns CKOpocTH BeacubaHust uesnsi-137 Gy noayueHsl npu
BBECHIN ero ¢ 55 Mz xaams. Cheayer ormernts, uto i p nocrenywoutie
‘CPOKIt CKOPOCTL BcackiBanns n3oTona B Tofl rpynne aHaunTeNbHO HHXKe, yeM
B OCTaJbHBLIX, : .

Takum oGpaaom, npusesennue namnme NOKA3LIBAIOT, 4TO H3MEHSAN KOJMN-
4ECTBO Kaaud, BBOAMMOrO B NMUILEBAPHTENLHKI TPAKT BMecTe c ueanenm-137,
MOZNCHO CYLLECTBEHHO MaMEHNTb AMHAMHUKY €ro BeachBaHust. 3HauNTeAbHOe
YMeHbUleHHe CKOPOCTH BCackBaHus ero npu BBEICHIN KaJnsi MOXKeT GhiTb

HCNIONL30BAHO A1l CBASLIBAHNA OCHOBHOMl Macck H30TOna Bbicoko3dpexTnn-
HEIMH copOeHnTaMu,

JHTEPATYPA
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2. W. Moore. Inlern. J. Rad. Biol., 1962, 5, 247,

<. J. Rundo. Brit. J. Radiol., 1964, 37, 108.
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H, B. MMKIIEBHY, B, T, BEPE3IOK

NPUMEHEHME METOA NEHOOBPA3OBAHMA K H3YYEHHUIO
®U3IUKO-XUMHYECKOTO COCTOSHMUA MUTTPMUA-91 .
B CbIBOPOTKE KPOBM

Tlpn nayuenun cocronnns PAanuonykanaon B kpony IICnoAL3yloTes  Takne
MeToAl, KaK Anaana, SJCKTPOMHrpa s, Telb-xpomatorpadus, yantpaduian-
Tpaunst u ap. [1—5], KOTOpLe B psne cayuaen MOryT Hapyunith pasliobe-
ClIC MKy pasanuubiMm dopmany Metaana. B stom othomeiny Meton neno-
©Gpa3oBalus uMeer cpojn NpenMymecTsa, Tak kak on ocosan g nosepxno-
‘CTHO-aKTHBHLIX cBoficTRax CLIBOpOTKN [6], uTOo nosmonsier CYAHTbL O COCTOS-
N H3nyuaTeas no pacnpenencino CLIBOPOTOUHLIX GENKOB N PaAHON3OTONOB
MEIKILY pacTnopoMm u nennof (pakune. JANTEPATYpe uMeloTes Aaknule no
HCNOAL3OBANNIO Npouecca (aotaumn ans wecnenonanus noseaehns paano-
AKTHBHLIX MUKPOKOMIONEHTOD B pacrsopax [7—9]. Hasectio Takie Henoanb-

N Marepuan u merogmka

Beanm kpuicam memnenno (B Teuenue 30 cex) HHBEUHPOBAAK B XBOCTO-
nyio neny 0,6 m4 kucnoro pacteopa (pH 1) nccnenyemoro naorona nrrpua-9l1
U BUAC XA0pucTOil conn Gea HOCHTENs B KoamuecTne ~20 mxxtopu. Yepea
1—2 mun xusotioe ACKanuTHPOBANM, KpoBL ueHTpPHpYruponaan u | ma
TNOJYUCHHON CLIBOPOTKN pasGabasan no 200 Ma npu onpeneacnion pH i
SaaUBAMN B neHonpoaysounuifi annapar c napaguuupoBaniLIME crenKkaMu
(ana npenotspamenns copluiti paanonaotona), ananornunLi onucaniomy
B [11]. Mpeasapureasivie onuri NOKAa3anu, MTO Takoe KOANMECTRO CLInO-
POTKR It pacxon noanyxa 150—200 wma/sun oGecneunnaior ONnTHMAAbIOE Npo-
neaettie npouecca, Ipoaynky pactsopa nean no npexpautenns nenooGpaso-
Balud, nociue uero ocrasumiics pactiop AnaaN3Nponaan Ha GeAoK cnekTpo-
oromerpuueckn npn A=280 mux 1 lla coacpXauiie pamnonsayuareas,
Bananconuie onutel nokasaan, uro norepn urrpus-91 aa cuer copGumnn cren- -
Kamir nenonpoaynoutoro yerpofictna orcyternyior,

Pesynsrarsl u oBcymgenne

Hayueno nsnaevenue n leny cuinopotounnx Geakon u nrrpua-91 p aa-
Blicumocti ot pH b anctuaamponanioft vose n usnosoruteckom pac-

~ Thope. IMonyuennrie aannne nokasunalor, uTo nepexon Geaka 1 paanonso-
- Tona ma rpaunuy pasagena ¢aa ,,pacTbop — DO3AYX' IABHCHT OT DEANUINL
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pH pactsopa it cosisan ¢ H3Meneiiien
cocTosisl Kak camoro Geska, TaK n

paJlllUIIYl(JlHﬂa.

" awaunteabiioe (CM. PUCYHOK, a), onHa-
ko no mepe yseanuenns pH ono peaxo
cHIDKaeTc. Ta TeHACHUHS Hapywa-
ercst npn pH 5. Heiirpaabnas i caaGo-
wenoynan 06aacTb XapaxkTepusylores
cTaGUAbHO HH3KHM H3BJAEYEHHEM Chl-
popoTouisx GeaKon, KOTOpoe nOBLI-
waercst npi AaNLHENIIEM yBeJanuenu
pH. B duanoioriieckom pacrsope
(cMm. pucylok, 6) KapTiHa HeCKOJbKO
mensiercsi. Meuesaer nuk npn pH 5, a
j3Baeyenne B HefltpaasHoil H craGo-
les0uHOfl cpefe XOTS I MHHIMAJALHO,

100

=

o0

60

B MNCTHAJINPOBAHHOI BOJE.

Buicokoe H3BJaeueHne Oeakos B

. Kucqoft M llesouHoil cpeaax Momer
“'  GuTb o6ycaosaeHo cxatinem Andeys-
©  yoft yacTH ABOMHOrO 3JEKTpHUECKOro

} c/0f1 Ha rpainue pasaena qm:_a npa-
2 ¢ ¢ 4.8 W CTBOpP — BO31yX" H3-3a BBLICOKOil KOH-
] HeHTpalul HOHOB BOAOpPOAA  IIH,
Bauaune pH na nanaevenne (S) COOTBETCTBEHHO, TIJIPOKCHAA 11 Bo3pa-

B neHy CLBOPOTOMHIIX Geaxon (1) cranneM copOuun NOBEPXHOCTHO-AK-

nPAONTTp () o wom, G  THBHBIX COCTABASIOLIX HA NY3bpbKax

na mmm:nrntiécxum pactsopa. Bo3nyxa. ﬁiﬂRCIIM}'M Ha l(pllﬂﬂﬁ Mnpu
pH 5 (cM. pucyHoK, @) cCOOTBETCTBYET
11303/1eKTpHYecKoil TouKe OCHOBHOM Macchl GelKOB ChIBOPOTKH Kposn [12].
B sroft o6nact pH naGmopann nomyTHesne pacTBopos, H3 KOTOPLIX NpH
cTofinnN ocaxpaancs Geawd npeunnntar. B dmanonornyeckom pacreope Ta-
KHX Tposinennit o6uapyxeno He OL10, 4TO, NO-BHANMOMY, OOBScHAETCH
cTaGUAN3NPYIOIHM JAeflCTBIEM 3JeKTPOoaNTa, KOTopHil cnocobeTByeT Takmke
Gosee mosHOMY H3BJeyeHNio B HefiTpaabHoft u crabomenoynoil cpenax.

Hasaeveune ntrpus-91 B xucnofi cpene (pH<<3) pasno uyaio, 3atew,
no Mepe pocra pH, ono yBeanunbaeTcs H, MPOXOAsA yepe3 ABa MaKCHMyMa -
(pH 5 u 8), peako cunikaercs (cM. picyHoK, a). Buinoc B neny paanonykan-
Aa n3 ¢u3noNorHuecKkoro pactbopa HOCHT CXOAHEIT xapakrep (cm. pucy-
HOK, 0). '

Cocrosilie HTTPHA MOXKHO onHcaTh caeayiounm oGpasom. IMpu pH<<3
HajsyuaTenb, HaXoAsUHiCA B pacTBope B Bije KaTHoHa Fla], He B3anmosefi-
cTByer c GeAKaMH, Y KOTOPBIX B 3THX YCJAOBHAX MOAaBAeHa AHCCOLHALNA

_ KncaotHuX rpynm. TlosTomy nsBjeuenns notona B newy He .NPOHCXOANT.
[MTo mepe cHIKeHHS KHCAOTHOCTH WTTPHii nce B Goabluell crTenenn B3amp-
MojeficTBYeT ¢ AHCCOUHHPOBAHHLIMH KHCJAOTHBIMH TpynnaMi NpOTEHHOB,
yeMy cnocoGCTBYeT TaKiKe yMeHbllenne oGliero noJoXHTEALHOro 3apaja
GeakoBuix Mosekys. Makcumym npn pH § (nsosnektpuueckas touka) coor-
BeTCTBYET TakoBoMy Ha kpupoit S — pH aas Geakos, 3to YKa3piBaeT Ha Bo3-
MO HOCTL 06pasoBanusi KoMmnaekcos Meraaa— Genok. daavnefimee ysean-
yeHie BLHOCA PaAHOH30TONA B MeHy MPOHCXOANT, NO-BUAHMOMY, BCJAEACTBHE

soTauui 06pasoBaBUINXCA B 3THX YCJAOBHAX PaanoKoaaonaos wurrpus-91
13], n3sjedenne KOTOPLIX CHIKAETCA B lieA04HOfl cpefe H3-3a ux nepesaa-

20

96

B xncaoit cpene napieuenie Geaka |

HO 3HAYHTEJbLHO NpeBbllllacT TaxKopBoe

ﬂ;ﬂll{", COSIlﬂl-OUIEI-I SJIeKTpocTaTHecKoe npensiTcrole na
{CHHO3ADSKeHHLIX KOJIJIoH10B 1t GesiKoBLIX MOJEKYJ1.

B
Had qég?luonqrrulmcuou pacthope mpouecc cTaGUAHINPYeTCS NMPHCYTCTBHEM
mmae!':‘ "aTu.t aK, OTCYTCTBHE NitKa H3Baeueniust GeaKon npn pH 5 o6ycaon-
oy Jylrllréﬁyn 81;:;: YCAOBHAX TOALKO nepernGa Ha kpupofl nasaevenns
: : aK0 Xapaktep paanmofeficTeus naay -
MH .r;pu STOM OCTaeTcs Taxoii xe. ' SR
¥ uménlt-oﬁpuaom, TIPH N3paeteHun b neny’ GeIKOB CLIBOPOTKH KPOBH M
lmpun-gl B 3apicumoctn or pH npouncxomnt duotaums xak KoMmmiexcos
pist-Ol- ¢ Genkamu, Tak u paanoxoanonaon urTpus. [Tokasano, uto mMeton

nenooGpasosanns  Mo¥ker GLIThb npum ‘
, eHel K nccienoBaluio co -
Ta/I7I0B B CLIBOPOTKE KPOBH, ik - i

anMozefcTBiIO oaHO-
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L2994
METABOJIH3M PAJIHOH30TO

B. B. [IOMNOB, H. H. CYBBOTHHA, B. C. BESEJIB.

NPUMEHEHME METOJ1OB CNY4YARHOIO MOUCKA ANA ONPEARENEHHUA
KOHCTAHT KAMEPHOA MOJIENH

B nocaeanne TOAL TPH Onicamin npoLECCOB metaGonnama HHKOPNOPH-
pOBaHNLIX PAANOAKTHBHLIX MeTa10B B wHpe NpHMENAIOTCS MHOroKamep-
e matematiueckue mogenn [1]. Hcnoaw3opatiiie 3TOr0 METOAa Mo3poJser

B CBETe TeX MpejcTan-

He ToJALKO aHaJH3HPOBATDL ]‘JBBYJ'IbTaTbl sKcnepuMetTa .
Jienii, KoTopble uMeauch y SKCHEPIIMEHTGTOPH, Honu ﬂpERCKESHBﬂTb H Konu-

yecTBCHHO ONEeHHBATh pCSYJleﬂThl runore3 o MexannaMax pacnpene.nclmn H
nuipeaeind pﬂnIID!IBOTDHOH B OTAENbLHBIX opranax u B 1leJOCTHOM Opraina-
me, Cranosurtcs BO3IMOKI MeTooM OTCYTCT-

|LIM BOCCTAHOBHTD pﬂC‘IETIlHM
pvioue 3peHbs B uenyn Heea [IOFHOSHPOBZIII“B aa

ef0Baiiil ¥ OCYUleCTBHTD N

npejeqas WHTEPBaJIOB BpEMelH, HCTOAbL30BANHBIX B SKCNEPHMENTE.

MuorokaMepHble MOAEIH ONHCHBAIOTCH cucteMoft 06LKHOBeHHBIX Andipe-
pelunaaLisX ypan

Helnil ¢ NOCTORMHLIME KO3 HUHENTaMI

d
] xx"';Knxt i -T-l KyuXy

p !
< Xz-,?.n KX, — ;:Kuxu (1)
d

"Exu"'}‘:lKlnxi_ g Kujxm

a B i-fi xamepe;

rae X, — ConepiKaiue HCC/EIYEMOr0 BELIECTD
KOHCTaHTHl CKOPOCTH nepexo-

K ;; — KOMMYHHKAUHOHHEIC KOHCTAHTH, T. €.
| na meutectsa 3 -l Kamepul B j-10.
Jlas onpefeieHHs KOMMYHHKAILHONHLIX KOHCTaHT 1

3aHO B TEOPHH KaMepHLIX Mojesiefl, « petenie CHCTeMbl

ypaBuenufi cyMMofi SKCTOHEHT:
n \
X (f)= hgl Agexp (ayt),

peAcTaBHM, Kak noka-
{epennanbbLIxX

(2)

rie A, 1 a,— onpeaeneHnLe KOMGHHALMH KOMMYHHKAIHOHHLIX KOHCTAHT.
Onnako, HECMOTpS Ha CyllecTBOBaHHE GOMLILIOrO WHCAA METOAOB PasfomeHns
KPHBBLIX HA 9KCMOHEHTH, MOMAY4HTH anauenns A 1 @ ¢ HeoGXoAuMOll TOUNOCTLIO
HEBO3MOKHO H3-32 HEOpPTOroHaNLHOCTH skcronenuHanbusx  (Gynxunfi, T. €.
_ype3pulafiHo Gonbwofi 4yBCTBHTEALHOCTH HX K MaJbiM (oKTyalUHsAM B SKC-

nepHMEHTaabHLIX AAHHLX (2. i
Upcaennoe anddepenunpopaine sKCepHMEHTAAbHLIX KPHBLIX NpH TOM
aNbHLIX TOUEK, KOTOpoe OGLIMHNO HMeeT-

HeGonbIIOM KoJHYecTBe SKCNepHMenT
csl B paanoGHONOrHYECKHX ONLITAX, AAeT yeycrofiunssie pemenns [3].
Bonee HafeKHble Pe3yALTATH NO3BOASET MOAYYNTL METOL, TIPH KOTOpPOM,

sajapas pasnnuibic KomGunawnn koncrant. Ky u pewas na 3BM uncaen-
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/
:31;::11; !'\{lg;rl%namu cicremy (1), na- - |
" ‘Ran-
i l‘Guuuno, Aaomyio uan- X Ay
pnbamKenne pace 7 “zr
KPHBRIX K 3Kc #attineng k :
> g Kalmcl;eplmenram,llml nau- it =
R BE KPHTEPHS cTenenn fg e
i K;rillmn ynoGuo  BuiGpaTh : o
ApaToB OTKJAOHEeHMHI] .
HeTHLIX KPHBLIX 5 o : |
: OT AaHHLIX OMLIT: y o
C YueToM craTncTHYecKoro ncc;

SKCMIepPHMEHTaABHLIX TOYeK: Pue. 1. M
: - 1 Moaeas metaGoansma uepna- 144,

S=2Zp 0 [X1 () — X" ). | (3)

BpemenIr, na Koro TCH 3KC T -—
s . il nEpllhlEll aJdbHBIC 3HAUCHHA X{ (t) p((t)
n '

npexesenne onTiM
aJpHofl Ko
BHTD, €CAN, MEHAR 3HaveHin lmmnrggnll';m:{:':ln e

rom, nepe
» IEpeGpaTL Bee BOIMOMKHLIE coveTans KoHcTan

COOTBETCTBYIONLY IO
MUHHMab]
B BLGOpe wwara i l0My aiauenmio S
TaKo min. C
H BEJHYHILY, KOTOPHIT Gl noan:.r?::l"?l‘:lbya'ammtmemﬂ
YNTL TpeGye-

CANIIKO
M Goabworo Maiminoro npemer, Kpo-

T i HaiiTH l(OMﬁllIlZlU.IHO.

‘HaGe aan
HKaTh 3aTpyanennii Takoro Ponisxi::, ;?{Tlgngumanbnon
noMo

nosb3ayio
s lln}.’mngu?&mr&l;?;u Cayuaitnoro nowcka. Hamy n
::;:::nmnmman Hnxonn'ribIfr%l:ﬂn?“ﬁ?fte’;y”“ GyHKUwIH MHOrHX nepemenit
» 1A IKCTpeMyM MCpHOro mpocrpan ; - -
pyeNoii dynKinel c%;!{}]c:::gl A uepeMenuux F (2, zf. c:n?' [;]noﬁoap“mnb'
or !{?ucgmrr monean Ky CyMMa Kpaaparos ormouéuﬂﬁ S Kax ':;);II:III.'HI-
o g sy el & _ KU
TPHPOBATD
MIIOroKaMepino BO3IMOKHOCTH ' &
At naunlz.x leli ;Ionenu MetaGoanama panuom{;:;ﬂmm"' St g
B Asicre o YHKIUIN 3KCNepiMeHTaLHbe pe3 oro uepun-144
s rg'r?lna B OPraiuaMe JKUBOTHEIX [%-—%J':’I],Tam
R taocnds nne);e:ll:ﬂonmmn Kamep [1] Nno3BoAsIOT B cayy
cTByIomnX nevenn (X,) u;!:é::‘ BLILETHTb B Oprasname nmb}’x:g;")"rpnncn-
AeseHnsM ¢ movoft ( Xd 2 xae;gm(fﬂ .) K?OBH H MSATKHM Txaum;p.(i_gi)amne[:-
Moneﬂ". PECCMDTp 5 p"c [) B - ' -
eltiioit  pato . 1). B oranuue or xam i
pY Jierkue, nocKoabx Te [3], Mul He Buease Ay
npH BHYTPH M B OTAE/IbHYIO KaMe-
oco6eHHoCTH HaKo y YTpHBEHHOM nocrynja e
’ IVICHNA — BLIBe : YOACHHN AaHHOTO H3ayua
KIX TKANSIX MA0 OTMNMaloTes ACHHS €ro B STOM opraHe § B npyrslflx :fsfrﬂ

H 1oy T
MHCLIBA ast nN . y
fonedsb cue emMa D.Hlll(l)ep(!"llllﬂﬂb"ﬂx ypanlleunﬂ C yye
O s -

mbio .nporpumr. HC-
puMenanach nporpam-

~ TOM ypan
’ ypablienns Gananca neuiectna, nMeer caeayouwnii pua:

e
EXI-K“XE — (K1t Kys) Xy,

i : ‘ E
Exz"Kazxa — Kg3 X, ; (4)

: ix . 3
; e a-KIaXl'i']\a!X!_(K31+KM+KN)XM'
d %
d—tf\l"]\'alxa:
Xi=1 —~(X,+X,+X,+X,).



Hﬁuwﬂ“umam KoucTanTsl Moaeau

meraboaNa gepna-144, 1/eyTRH

Hannue
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K“ " a1

JabopaTopHHE . « « + + + o

J'hrregu-ryguuc [5—17]. « -

Hauwm _
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L)

0,

0, 64
ogploiluas| 458 | S8 |33
: 36
0,057 0,186 0.868) OO0 | o5 | 0,15
0,007

N

OnuoxpaTioe BHYTpHBEH
. YCJAOBHAMI:

=0.
X5 (0)=1; X, (0) = X3 (0)= X, (0)=X: 0) SR
nenTHOHKALUH CHCTEMD ypasnennii (4)

B peayabTaTe H

¢ ;allloH
MH LaHHBIMH NOAYHeHH aHaueHnsi KOMMYHHKaL
13
[o3BOJAOLIHE PAaCCUHTATD
MeTajja BO Beex Ha3paHHb
M-220 na oThicKalie onTHMal

a0 25—30 MmuH.

annue, B3
KenepluMeHTanbHbIE T cpei g
3 el’:uuﬂ pasbpoc, xapamepusyeumﬁ P \-06pa3OM, HHAHBHAYATbIIL
onpenen Taxoii pa36p00 o6ycaoBieH, rJ1aBHb 1y OTAeNbHHX JKHBOT-
ﬂelme’:'tuﬁﬁ;mﬂi npoueccon MeTaGonn3Ma H3TyuaTel
MH OT.

AusiHHe Ha KOMM 4
jbix. TTo3TOMY MOMHO OUEHHTH ero Bc-rau-m, e rcaoe gl

Hoe pBeaeHie Hanyu aTens

065 | 0,017 | 0,189 | 3%

0,057]0,175

L

ubix KomcTaut (cM. Taba.),

0aKTHBHOTO
KpHBHE uameneun;) c%nep?;m;l;p%ﬂ:ll v
x (pnc. 2). Bpenms, mre

. K?-::gr[:axm(t%uuauuu KOHCTaHT MoAea, coc

se na 11, HMEIOT

A naenTHgUKALI,
uch Cpst {M KBAApaTHUHBIM OTKJO-
[yHHKAIHONHLE KOH-

Hble KOMOHHAIMI KOHCTAHT Ki; or-

‘ o
feAbHO AA8  KamAaoro mmcmé;xoifeé
g ycpenuuTh HX H BLIMHCJAHTL pxo-ro-
3 KBaapaTHuHOE OTKJOHEHHE GK'aaﬁ o
8 poe i GyjieT XapaKTepu3onarb p pux ._
y B aWaueHnsx  KOMMYHHKAINONH ¢
:§ ¢ A ' : - 2)9 of ygoHcTaHT, BLI3BAHHLIN paaﬁpocom
A 3 sKCmepiMenTaabHbIX nalmup:.x ot
e i %o B Teopilll MHOTOKAMEPIbLIX MOAC
%2 e neii- [1] nokasano, 4T0 MOZAEIb :
'y onpeaesiena, ecan 3
g Creaem GLITh NONHOCTBLIO ONP e,
$ 0 . L 1) pecTHO H3MeHelIne Kunue_mpauxamp
?-zo [ uectsa Xota Gul B OAHON Haonpene-
: s Mozean. DTo NO3BOAALT A .
SL ' ge9e; 14— peyus BEAHYHH Ox HCNOJBLIOBATL sy
%Eg I Hule, MOAYyueHHEIe HAMH, cOBMECT b
r . A. MenbunkoBoit no conepma;!um
of S uepusi-144 B Moue n Kane Kam&roaxmc
10-kpuic B Teuenne 10 cyTOK, amm! .
o coepiKamiio 3TOro Haayua .
"1 nedeny, cxenere, MArKHX 'rxauﬂ:“e.l
T e L 3 Jé 7 kpoen na 11-e cyrku. Cpennue 3t
1 ¥ g

Lg t,, tyﬂ?ﬂﬂ

pua b Kamepax Mmoaenn

LiE
| — pacueTnLe KpPHBLE,
raasnue aannue [5—17).
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uns Koneraut Ky 1 X cpeanne xnez:ﬁ;

paTHuHLIe OTKJAOHEHHS Ox npusen

p Tabauue. y
M3 ta6Ganusl BHAHO, HTO uoncn:;;{

2 skcnepiMens o grpefieielbie N0 JANTEPaTypH

jagaeTcss HauagAbHBIME

1
]
1

AGHHLIM i COGCTBEHHLIM AanHBIM 4BTOpOB, HecKoALKO otauvalotes. Mo-puan-
MOMY, 3T0 cBA3aHo ¢ TeM, yro TIEpBas rpynna RalHex oxpathiBaeT nepuos
BpeMenn npofomxuTenbiocTbio 64 CYTOK, a BTOpas —ammb 11 cytok. 3nasn
Ok, MOXHO OUEHNTL KOCTOBEpHOCTD

PAsIHYHA MEKIY KOHCTAHTAMM, NONYYeH-
HLIMH 2151 pasibiX mHTepBajOB BpeMeHit. ;

Cpasuenne no kpurepnio Crblo-
AClTa npn yposiie -nocTobepHoCTH 95% noxasano, uto ToAbko mas neppnix
TPEX Nap KOHCTAHT PasAMuHA HeanaumMLL, Has ocraavheix nap KOHCTaur,
. aTeIfl B CKeJieTe, paaanyua oka-
» fipoueccsl MeTaGosaH3aMa HEpHA B CKe-
1.06pa3oM, ueM npeanonaranock b Moaenn,
W OHa HyXnaercs B yrounemun, : :
K taxomy xe susony TNIPHBOANT conocTaBieHne PacCMOTPEHHBIX Bhile
ONTHMAALHLIX KOMGHHAL I

KOHCTauT Moean ¢ Koncrantamu, COOTBETCTBYIO-
ULIMIE nepHOAY HAGMIONEHNIT NPONOANHTEILIOCTLIO 512

Buinogm
; i Paccr.m-rpeu spdekTuBHLI MeTox onpenenenus icbllcialtr KaMepHoil
MOAEJH, HCNOJAL3YIOLel nporpammy . HaxomaeHus SKCTpeMyMa ¢yHKuun
MHOTHX NMepeMeHHLIX ¢ AJTOPHTMOM cAyqaliHOro nowcka. '
2. Onpenenenn KoncranTy

H paccuntann K HBbLle comepxauns paanoax-
THUBHOCTH B KaMmepax Moxenn : - o ”

MetaGoauama uepus-144 npu nn TPHBEHIOM
cnocoGe ppeaeHus H3ayuatens, . P 5

3. IMpounasenena ouenka pa3Gpoca ko
GpOCOM SKCIepHMeNHTaNbHLX Aanubx,

-4, Mparment MOAesH, onuceBalougui npoueccul o6Mena muaayuateas p
cKrenere, TpeGyer yrounenns, -

HFTEI!IT MoOJesaH, BLI3BaHHOro pa3a-

JHTEPATYPA
.. 1. Ocanosn, M. A. Juxrapes, I'

. B. Paganencknf. Hom -
NOPHPOBAHNKIX PARNOAKTHBHLX Delectn, M., Atomuanar, 1970. - no—r
2 K JNlanunomw, IMpaktuveckne Meronu NpuRaannoro amanuaa, M., ®uamarrus, 1961,
3. B. C. I'punen, 3, B. Kaa

nunna, T. K Ko , 10, H. M
i lcl)i .[ll.(rlapq)euun. PannoGuoaorus, 1966, 6, 1, 2 At l. Mockaaes,
. . . 0

otaena, A, B. Mauumen. AJ‘II‘OPIITHI.:I- H nporpaMMu  cayuvafinoro
noincka. Iloa pea. JI. A. Pacrpuruna. Pura, «3unarne», 1969, 179
8. Il. Mockanen Men. paanonorus,

') 1959, 4, 1, 65. SR
I0. H. Mockanen. Tam e, 1959, 4, 5, b2

4

b

6 I L

7.10. ., Mockanen. Tam we, 1958, 3, 5, 50,

8. 10. H. Mockaaep. Tan e, 1958, 3, 6, 35,

9.10. . Mockaaes. Pacnpeaeaenie, Guoaorityeckoe

THBHLX W3aoTonon. M., Mearna, 1961, 135,

0. 0. H.Cemenos, M. 1. TperyGen ko, Buoxusmus, 1968, 23, 1, 60,
I.O N Cemenon, .. T eryGenko, Tam xe, 1962, 27, 2, 318,
2. 4. . Cemenon, H. I, ‘geryoeuun. CGopuuk paGor- aaGoparopnn Gioduamki,
B Tﬁ Au Hi-ta Guoaorim YOAH CCCP, 1957, pn. 9, crp. 20.

Cemenon, 10, H. Mockaaen, J. A. B yaaakon, O6men paanonsoro-
non :‘.‘i I}IH!BDT!IDLI opranusme. Tpyaw Hu-ra Gnosorun Y®OAH CCCP, | , Bum. 46,
cTp. ;

14, I.H Cemeno o, LIL T -eryﬁctl ko. Tam xe, rﬁ 147,
= 0

15. . TI. TperyG6enko, H, B, Monropuasn, H § ctosckuf, . M. Cene-
HoB, ?”unnoﬁuunuruﬂ, 1962, 2, 2, 202

16. A. Catsch, D. Kh. Le. Strahlentheraple, 1957, 107, 4, 494.

i7. A. Cntsclll. H.Immel-Teller,D. Schindenoff-lordan. Zs. Naturf., 1961,
16, 3, 181, -

Aefictoite M murpawnn pagnoax:
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CyumnocTh Tecta 3akaio .
ltpnm?:ru Gpomcyabdanenna (BSP) neuenbio
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Puc. 1. CnexTpnl noraouLenns remorao0ina npy

aanux pH.
g | —Hb+10%NaOH, 2-— Hb+H,0,
4 —unctuf BSP.

3 — Hb+B8%HCI,

fl
p onpesenenis (GyiKUHOHaALIOTO cOCTORMH I

bipaaenHophlit TECT. Bnep-
Vafitom !, 3TOT METOA Hauel

e ppeMsi B SKCHEPHMEHTAALULIX ::
yyBCTBHTE/LHAS :|:ym<uuouanml.ac
eiJICHNS B neueny, a TakK

1LX 3a6oaeBannil.

ce n oprannam. Ecan 51: ?056/[‘1
MilnyTe ocramercs 0— cnu-
Kpacku, (ynkiuonanbioe .
cTOfiHiE meueHn OueHnnaeTc
HopMajaboe.
Km{lfI:nPcc-nm, yto Gpomcydb-
panenn 1 remoraoGin umeml-r
CHEKTPL MOTOULEHNSA 1A 111_.;11 -
ne sonnst B 580 MMk, pl!
nepdyani 130AHPOBARION TIE
yenn B nepyanonnoil cucreme
KOHIEHTpaItns rcmornoﬁnmi
BO3PACTaeT BO BPEMeHil BCe/L
craie remoansa. Mt mpeano-
AOKHAN, 4TO reMoraoGiH Mo-
JKeT BHOCHTL CBOIO J00 B
Gpomcyabdasennonuiit  MHK,
03TOMY npejanaraetcsi MeTo-
AuKa no onpeaenemiio Gpom-

cyabdanenna ¢ yuetom BKad-

a001Ha.
i rCerTéJ;-rpu noraouex s,
npupejcHnie na puc. |, noka-
auLIBaloT, YTO KpacKy HY#KHO
NpoOSBAATL B CPEAC C ompee-
aennofi seanunmon pH. Tlpn
nposisaenin caenoft npoGul B

0
1 5. M. Rosenthal, E. C. White J. Amer, med. Ass,, 1925, 84, Ill..._
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Kncaoit (59 HCl) yap
Cpenax oGpaayioren pasuue CHEeKTpu no-
Tolenns  remoraoGuna, Koutpoasnyio
npo6Gy npostasior p uiesouHoN cpene,
TIpH STOM Takike cpasunpaloTes paanute
coeunenns remornoGuna:  wenounoii
cpene — KapGokcuremoraoGun, »  Kuc-
JI0ft — oKkcnremoroGun,  yro BHOCHT
OwHGKY B Hamepenns. YroGu yuecTh Ko-
JIINECTBO remoraoGiua, noctTpouam ka-

neitrpaasuoi

s JIIIﬁpOBO‘IIIhIE Kpunsle aasn Xopoio puipa-

MCHHLIX  ZRYX  NHKOB  reMmornoGnia
(pnc. 2). 3uan BEJIMNHIY NHKA Ha aanne
Boanu b 410 MMk 1 cooTHOmeEHRNE nHKoB,
10 KaanGposounoit Kpusoii Moxno onpe-
ACHITL - KOAWMECTBO remornoGuna s
i Ha aaune Boans Gpo
npnonpenenennn BSP neoGxoanmo ns
remoranGunonoro nika. Ha puc. 3 npun
nentpaunn BSP ¢ pasnumn kon
XOPQUIO CBUACTEALCTBYIOT O BKA
nuk: na xpusoit 5 BSP nuk (B)

Eﬂ”E

el ; YO pson
S

d

& 80
=

i i hendeidcad i s &

3

19 nomgenmpayud 2emoescdiia

Pue. 2, Coornowenne mikon resmo-
rao0una aan pasnux Konuenrpaunh
ero,

Meyanganenna. Takum oGpasom,

CYMMapuoro nuka: puvects nomo
CACH npumep oanofi n-Toft e Kou-

LeHTpaunsiMn remorsioGuna, Kpupue /—5
alne remoraoGnua n 6

poMcyantanennon Ll

I Aonoansier remorao6unosuii H, Mg Kpun- -
eoit 4 (TaGa. 1) AMIVIHTYRa CyMMapHoro nuka yBeanunBaeres no cpanneniio
¢ xourtponuuoit BSP npoGoii p 3,4

asa,

Mo pannoit Metonuke Guaa o[;puﬁoran
«Bucraps craamoro paspenenns, Kupotn
BSP, xposb n oGueme 0,8 «
BCKPLITHI! MHBOTHOrO B Konue onuta, Mogm
noit NaOH n namepsian kpacky na cnexTpo(

1 400, 500 600 A, ‘

S M R e i o

4 no3a BSP mua xpucax munmn
BIM “BBOAMAN 5%-Huft pactpop

4 Gpann ua Hapymumx speMumx nem u

I
enaunsaan 0,4 ma nnaamu IOJ,Z.-
'oToMeTpe «Specords. Ha nccae-

AoBaiinix nos 50, 70, 75, 80, 90 i
100 #2 na 1 k2 mech IKIBOTHOrO
nanGosee onTHMasabLHOI oKasaaach
. nosa 70—75 me/ke. OctaTok Kpackn
A .

K 45-ft munyre npn nammoii nose
pasen 3,129%.

i Ha Ta6a. 2 puano, uto remorao.
! Gun BrocuT CyUleCTREHHYI0 omnGKy
e B onpeaenenne Kpacku p naasme,
'Ea,g ocoGentio B noaauie CpPoKIl BLiBefe-
g uns BSP,
h -
4
y § TaGanua 1
< )4 3awmncumocts noraowenns BSP
. OT Kouuentpatun remoraoGuna
02 gn Hb | Bsp
4 ;E' BSP4-Hb, Hb, ST
x B8O mumx | 410 Mux 580 suk
0 E 34
- ’ 1 1 i L 1 1 -I 1 0 120 0.201 0'051 0 mg
b 26 IZZ 18 A'miﬂf f g 4. 0:190 0:5?; g'}}lg 8:3;2
Puc. 3. Crextpu noraoutenun - g 8-3}3 (l]:(7)80 0,170 | 0,070
croro BSP (6) n naasme xponn c 5 | 0280 & oy -
ga:'mu;t!n :fsrjuucnrpnulmnu remor.o- 6 BSP Koutpoan 0,070
nna (1—35).
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‘ eHisl Kpacku nocae 2 « ne "
Jlunamika ::'q::ﬁ KpHiC B Nepdy3noNHOM annapare

COREPMAHHE

Bpeun onpeaencuis BSP, aun Wacteli ckelera Kpec M pacnpenedemiie b nix crpouuna-85 u urrpua-91 . .

: | i ;,m - H. M. JlioGawesckuit, JI. M. Wapurnn, B. H.' Crenuna. Hatusuue nopepxHOCTH M

9 ocrapmeficn KpacK g l 5 10 30 R copGunonnan cnocoGHOCTL 3peofl u topunpyiomefics kocrnoft Taum . . .

: ' ’ : H. M. JlioGawencknit, H:?yr-:e:me TpaNncMeMGpaniux nOTOKOB NOHOB. KaJblLita-45, thoc-
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c ylmr'ou B S Sk I {gg lgg:gi}:gﬁg:';i]:l52.9i2'142-1i0'9 36,1+3,3 H. B. Muxwesns. O (uauko-XuMiCcKoM coctommmt nrTpns-91 b CLBOPOTKE KPOBI -

Bea ywera Hb .« « o o ¢« o

’

1. TMokasaHo, 4TO NpH

ra06HH BHOCHT OWHNOKY B usn.u:pem:1
TaTh BeJNYHHY COMepHaHis reMor

i
remorsnoGuHa H GPOh‘cwbmmeumrnomum npn pasuux pH n3MepsieMoll npo- =

A
eKTphl NOrJoUeHNs re
i 1aMepeliye Beex npo6 (

pukciposanuom pH, a umen
1or;1061Ha Ha JAuHe BOJNLL B

6w pasmunsl, Caenyer !
" AHTb TIpH OAHOM CTPOrO (
MUK morJioulenus reh

_JI. A, Cokon. O npoueccax, o6ycaananpaioux NpenMyllecTheHoe DLBe/enIie cTpoll-
{5 His no cpapHelHio c KaablHem Hepea nouky .

3. B. NyGposuna, B. A. Oraurun, M. M, Maakun, JI. A. Coxon. O munasike pac-
npeaeaenns neana-137 no orwomemmo xk kaamo n pasanupux opramax u
L e e N ST

Buizopgn

T S S S

B. Bamenon, T, A. Meusumkona, 3asucumocts Be/IIHEL BHBesenis HTTpHn-91
W3 OpranuMa ot A03IW W CPOKA npHMenenns B . s
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M. Apxunosa, E. W. Cyxawesa. Monurka YCKOpeHHA Buibenemns urrpna-91 ua
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nOpHpoBalile Xxenatuue koMmaekcd meranaon? . . . , . L, . . . ...
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B oprnml;me WMUBOTHMIX . +" » i o o & o

ensiemoil npoGe remo- =

yuH remosn3a B onpen ( "8
e e Gpomcyabganenta. HeoGxoanMo BhIUY 3
oGuHa 3 oulero NuKa nNorIowWenus or =

Hia Ha AAnHe BONNLI B 580 suK. :

meom

BKJIIOYas M caenbie) NpoH3Bo-
no pH 10, npun KOTOpOM =
580 MMK HAHMEHbLIIHH, =

=
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YK 612.015.3:621.039.85:591.471.3 : .

; fi cxeleTa KpHWC W pacnpeaedcnie B HMX CTPOHUUS-85
s::;::-lgf.“‘ﬁ ;%c;ﬁ;"::c:ﬁf}f H. M, Mensmukona I'. A, %TKII na B. ®, ¢Mera!
i01M3M PAARORIOTONOBR B KUBOTHOM OPraniIMes. Coepaaonck, 1974,

oAepxKania KOCTHOM, KOCTHO-MO3roBOl U XpsiutenoR
TKAnefl B cKelere Kpuic, OWNILLENNOM OT MATKIUX TRaueil. Ko:umecrnoolé?jcag c:l- MATKIHX TKa-
“nefl onpeseanan w3 paduHUE X O30JCHHA; KocTHL lsro:w—rm cly I KYMYaupo.
‘g11L remorao0un, Meuenunft no paanoxestely W no Fe*Cly, pec xpsia unxomTu no pas.
e B Dece cKeJeTa M cyMMu Koctiofl i Koctio-moarosoft Tkamn. [lan Kpuic -Mecsiorg
poapacta ix suauemnst pasuu 66,5%=1,1, 23,106 u 10,5+09% cOOTDETCTRBEHHO OT Becy -
- Keaera. :
nunl)'lgfc:cmnncnu AamiLe No pacnpeaencHiio Kanbuna-45, crpoHuns-85, l]l:';‘;[llm-gl He-
BCCOMOFO M B MPHCYTCTBHH N30TONHOrO HOCHTEASR, dochopa-32 u uesnn- B TKannx
cKedeta, a Takke crpouunsa-85 u utrTpun-91 (nepecomoro) B KOCTAX CKeleTa K;:uc uepes
30 mun n 48 u nocie BUYTPHBEHHON HHBEKLHN naayuarenel, IloaTsepiieno, uro nepe-
cuetnuil Kosppuuuent aas Oeapa Kpucw <X 20» yAOBACTBOPHTEALHO ANNPOKCHMNpPYeT Bee
ckeJdeta 1l HAKOMJemNe B HEM PAANONIOTONOD B pasdivitie CPOKH TOCAE WX BBEdeni,
Mpupoanten Aaunue o GANIKOM COOTBETCTBHN TRaHeBOTO cocTana ckedera it Genpa, uro,
no-piMoMy, 06YCIOBANBAET OAMNAKOBOE NaKOMAenwWe W nepepacnpeieteiiie beulects,
TPONNLX K PA3IHYHLM TKAHAM CKeJera,
TaGaui 5. BuGanorp. 16 naas.

l'lpou:nencun KoMnJjaeKcHan oueHKa c

VIK 612.015.3:621.039.85:591.471.3

Hatnpuue nosepxnoctu n copGumonnas cnocoGnocts 3peaoil u dopmupywoueiicn KocTnof
reann. JJwGamenckup H. M, Wapurun JI. M, Crenuna B. H. «MeraGoauam
PaiOI3OTONOB B XKNBOTHOM opramismes. Cpepasopck, 1974,

IMpupenens ricToMeTpitieckie Aannue 0 Deluuuie HATHDHWX nopepxnoctelt kocti,
TPHAEKAWKX K KPOBOTOKY, M CHCTEMe TPAHCNOPTA BHYTpH' MHHEPAIH3IOBANNON KOCTHOR
TRanw, cocroawefl 3 Xamaankya u Koctmux Tede, Cpasmupaworcs copGumoHHLie MOKa-
aatean nopepxuoctell Koprukaauuofi, aperoft n dopmupyoltefics TpaGekyaspuoll Koctit no
oTHOWeNMo K paanokaasumio, Pasanuun p copGuun Ha eIRNMIY TNOBEPXHOCTH HEDEIHKN
I He MOryT OGLACHHTL HHTEHCHBHOTO RPHIKH3HENHOrO KyMyanpopauus Haayuatedell B
Tpabekyaax 3oHW pOCTa, €M He NPHBACKATL AAHHWX O NOBLINEHHOM KPOBOCHAGKEHNHH
Y4acTKOB ocTeoreliesa. ;

TaGanu 2. Hamocrpaunit 2. BuGasorp. 12 nasn.

YK 612.015.3:621.039.85:591.471.3

Hayuenne tpamcmemGpanuux norokos uonon xaasumus-45,  docdopa-32, ueann-137, wr-
Tpua-81 B onurax Ha nepexupalommx TXauax. JJwoGamenckufi. H. M. «MeraGoanam
pPaanoH3OTONOB B XHBOTHOM opramnsMe». Cpepanonck, 1974,

Conocranaens nokasatenn fMOTOKOB HOHOB PAANHOH3OTONOB M MEUEHMX HMH CTaGHAL-
HLIX S7EMEHTOR 4epe3 Kanuaaapuyio memGpany, uepes Kaetounnle MemOpanul MBUIEMHLIX
BOJOKOH nonepewiononocatiix Muiuny nepdyaupyemofl Koneunoctn, uepes MeMmGpaHy 3pHT-
powiToB, a Takke Yepe3d Koctnue nosepxnocry. INokasano, uTo Aas Beex uaywacMuix HONOB
npoHiuaeMoCcTh KJAeToukux MemOpan Ha 1—3 nopaaka muke, yem xanuaaspuux, B sputpo-
untax nTTpifl, a TakKe Kaawunfi con3anu raaphuM oGpasom ofoaoukoll n ctpomofi, Takyio
e JOKaan3aliio MOXKHO NPEANOAOKHTL AAM HUX W D MBIIUAX.

TaGami. 1. Hamoctpaunit 3. BuGanorp. 14 nazp,

YK 612.015.3:621.039.85:591.471.3

O ¢uanno-xumuueckom coctosnun MrTpus-91 B cuwsoporke kposw. Mukmenunu H. B.
eMeraGoanam paxinonsoTonos B xuDOTHOM Opraiuasmes. Cpepasonck, 1974,

B paGore npeacrasaenm &ayﬁhrnru HCCTEAOBANNA METOAOM KOJOHOMHOM refb-xpoMma-
torpagun na cepanakce G-200 cocroanms uTTPHA-91 B CLIBOPOTKE KPOBH NpPH BHYTPH-
BennoM Bpefenui paanonyxkanna. ITokasano, uto cyllecTsyer papiuoBecHe Memiy pa3ii-
nuMil popmamit Metaaaa (Geaxonocsasanuuill, HH3KOMOAexyaapHuil n csoGoanufl), Kotopoe
HacTHYHO HApYWAeTCH BCACACTBHE KOHKYpenlns 3a Meraan crekaa n cedaaekca. Hoza n
CKOPOCTE HHLEUHPODANNA H3JTYyuaTens B KPOBAHOE - Pycno ONpeledsioT €ro A0TI0, chA3dl-
Hylo ¢ Geaxkamu, 4to oGbacHAercA GOaALWON CKIOHHOCTRIO NTTPHA K THMAPOANIY, NpensT-
cTBYIOULEli KOMMIeKco06pasonanno. : ;
TaGanu 1. Hamocrpaunft 1. BuGanorp. 12 unasp,
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e UMEI0T Pfﬁ:lloglg:ro SHAtCHMA B NpeanouTHTenNONM nu;g._:'c’l'j'ﬁ“‘i’“-"mf‘ﬂllllﬂulmru
Sanpuiies Yepes mouKil, Beayuuiun dakropamn snamoren Kanagen CTPONLIR nepea

TG 1. Hamoctpaunii 2. BuGanorp, 7 nasp, thue npoueccu,

yJIK 612015.3:621.039.85:501.471.3

amuKe PACTPEAEAENHA ueann-137 no ommow
¥, Slcj:::ﬂ- HdyGponuua 3.8, Otvxuray B.ﬂxl.:ohl‘tnx:akk:?"n A3THYHEX opranax u

«MeraGoanan paaNON3IOTONOD B JKHBOTHOM OPramHaMes, Crepanoncx 'l(}l':":i' Cokos JI, A.

Hayuena AHHAMHKZ NAKOMICHHS PaaNOaKTHBHOrO ueang ‘
B TKauax x 5
40-x cyTOK # CONOCTABJACHA C KOuUeHTpaumefd Kamugm, Creaan BUBOA O nputjtci:nm _—
p pacnpecacHiil Lesis i KaJug no otaeabHMM opramam i clicteMaum ¢ nocwnu?l]tl)n:égr'::.“

s xosdpuunenToM kcaunn nepsoro saemeitra fo ¢ anuen
TaGauu 3. Hamoctpaunit 2, BuGanorp. 8 naan, 4 PRS0 Bropmy.

YIK 612.015.3:621.039.85:591.471.3

3apHCHMOCTb BETHUMHLL BLIBEACHHA MTTPHA
Ca-3ATA. Baxenon A. B, Meupw
suporiom oprannasmes, Cpepaiosck, 1974,

[Npexcrapaentl AanHue MO 3aDHCHMOCTH BeANYHNM Bup '

HU3MA KHDOTHWX NOA BANAHHMEM pasHMX 103 xonmexcone;mgmalﬁl%:{mw ""50“3 ,'33”;;
: 20? 2:xa.umb}. MPUMCHACMLIX OAHOKPATHO NpH BUYTPHGPIOWNNIOM BheACHNY Ha 3, 8, 32, 64
u 128-e cyTrn.

* Iokasano, uto noctynuan aas Ca-3/TA noan nrrpus, uaxoamuerocs p Opramunsse
YMeNBIIACTCA MEJLTeliliee, NeM A eCTeCTDEHHMX MeXamnsmon moGianaaumt. 310 nalio.
AdeTcA ANA DCEX MCNWTAHHLX 03 ) HA NPOTAKEHNN BCEX CPOKOD SKCHepHMeNTa.
~ HNoatsepxknena ycranopaennas 3apicHMOCTh N3MEHEHHS AOCTYRHOCTH nrTpun-91 gan
pasHLX 103 KOMIIEKCOHA C YYeTOM BpeMenl NpuMeHeiisi, KOTOPAS NO3BOJSET OMpeneanTh
COAEpAANNE MITYHaTeAn B OPrann3Me no koamvectsy pupereniof Ca-3JTA paanoakrup-

-01 w3 oprannama or
AO3W N cpoka npuMenenus
Hkona I. A «MeraGoausm pasmonsoronos p

.~ HocTH ¢ Movofl.

Ta6anu 3. Hamoctpaunit 3. BuGanorp. 9 naan,

YK 612.015.3:621.030.85:591.471.3

Yposens pacnana xomnaekca Y-3[ATA n opranuame p 3nicumocru OT BROANMON J03W.
Cyxauena E. 1, lexoxmaxep C. C, Apxunona T. Il. eMeraGoauan paamuo-
H30TONOB B JKMBOTHOM opranname», Cnepanonck, 1974,

B onurax na katerepusopamnnx caMmkax Oeanx KpuC H3ydaan yposens pacnasa
MK2M0Ab HA
Kpucy npn puytpusennom spesenin. Creniedb pacnajaa KOMIJIEKCa, CKOPOCTh BLIGHBAHIA
UTTpUA-O1 N3 KpoBH M BLAedeHMe ero uepes MOYKI HaMelfercss b 3aBICHMOCTH OT BBejeH-
Holt 103K KOMNJAeKca, uTo ocoGeHNo 3aMeTHO nposapadercs B npeaeiax xo3 ao 0,1 uxauoas.
Bugenenne ¢ mouont YO'-3ATA nocne nnwekuun 0,00001—0,1 axesoss pospactaer c 85
a0 81,7%, a nocre spexennn 1—250 uxzamoap namensercs Heanaunteawio (82,6—87,7%).
Pacnpenenenne ocrapwefics p opraniame RoMI N3TydaTeas TaKme MoAwnnferca Ao3osoft
3ABUCHMOCTI, MO pe3KO OTANMAeTCA OT XapakTepa pacnpedefeiniis BECOMUX Ko.aMlecTn
urtpunt. Cumixenne copepmanust nrrpua-91 n opramax PeTHKY0-3110TENAALION CHCTEMU
- It CKeseTe ¢ ypeanucHiueM HabeuwnpyeMofl o3u KoMnaekca YoI-3/ITA n nosulienne Hakon-

. ABHHA B MATKUX TKAHAX TYIUKH YKA3LIBAIOT Ha nocTeneniocTs Npouecca pacnana xeaaTHoro
. CoeanuHennn HTTPHA B OpraiuaMe Kpuc.

Ta6any 1. Hamoctpaunit 3. BuGanorp. 6 nasn,

YK 612.015.3:621.039.85:591.471.3 . B : B. C. M
- Marematuueckasn momeas meficroun Kommaexcona, Tonos B. B, beseas B. L. «Hera-
6oausm pasnonsotonon b kupoTioM opraniames, Coepanoncx, 1974.

aTiHYeCKYI0 MOAedh AcficTBHA KOMMJAGKCOHA Ha
Tpeanpunnta nonuTEa nocTpoNTL MareMar y Dt
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1 SKCKpewnn W nepepacnpenencisy

cue O DaNAHMeN
: ; oprauname 38 oro Mmeraaaa n oM
JeKcONa M TOKCHMECKOro Meraaaa B puuncncuﬂﬂ "“Kc"“ico'::rynuon AOAN METAAAR W3eaq

: D SyTeNNSe peantiny el KOMIAeK-
kannx. [loxaaano, uv AEIIATE o4 noaynunes eK-
=1i11.cxum| KOMIAEKCOHA "umrma‘pﬁuc‘r"i yneanueniie NEPHOR Ty o no3soaser pac.

napara. i
13 Acnolnpopam Ao3u npe mnackcona. Halao
233:’1:5"23::%.:““sxnuunnemno ypeamtieiiie £ e aioboro THRA KOMN .

HTeaLio
eKTHDHOCTH T aKCONOD ' YAOBACTDO 13
aewoe o sk ““"c“““”"‘l‘:‘?m?gg:c s(M“m“Immm:tlcl':;,uum'.lt:n. komnaekcona Ca-JATMA E
naemoe D :mcm’:[‘nnr:||":'tt:::t‘mlT e, mpiieN ob :
coraacyercs C XOROM \
nuu:n:?ncb ganakofl X num:m.a:uu,_;lt:!l':i =
Hamocrpaund 6. Bubanorp.

YK 612.0|5.3:62l‘.039.85:591.471.3

9l w3 0
MonuTxa ycKopenis BuDeACHHR nrrpua-0l p

. M,
menenns IATA u anypeTnkon. Apxunoba

oBcK ' %
PAXNONIOTONON B HNDOTHOM OpFailiiaAes. Coepaa m'n,enuuu wrrpua-91 wan Ca-CHUIATA =

iyrpunciiofl AN Aeriapariy

Camkax KpuC 32 1Ba ¥aca n&!sull‘y“‘rm:]'g NaCl mly‘rp:l::ol;ullil::é';’gnbm ync."ll'l'lgna.m
PBOANAN  HODYPUT l'T%”Cﬂ :cpnbn.-mun). Boeaenne n:yg;Tnmc"“c KOMIACKCOHA B Teqes
(04 2 b 05 a1 0.9% Hn01 it SHAUKRTEABHO yeKoPRS® e SITA 3a 4 uaca Guao 93—
cyTounoe BuAeAeuiC "“pmmﬂ““' Cymmapioe ¥e BLA overamun ¢ ATA ne yekopado, a
e NEpRoro yaca nocae | [Tpumencuue Auyperikon B € W mocae MIbeKuUnn, gmy.'mmn-
T e Kpulf‘ﬂl"g’*'m ¢ woso b REPONE PP it coctapano 80%.
-_m;mpnmuu.'l*?":u;ll;'l;l:&cb,m an cyTkil Bo BeeX papnanTa
noe puaeie

Tatanu 3. Hamocrpaundt 2. BuGanorp. 2 waan.

MOMUNPOBANKOLO NpHs
rnuu:&la ;‘gf‘fz‘n": E. H. «MeraGoanan
IQ{!.

YAK 612.015.3:621.030.85:591.471.3

' a M Keaed

OHOR UMIKA, MAPTAHK . ”

.l'i ::’:“E,'?{" «MeraGoanan paauonsoronon B HHBOT et s i :

7 ] eKclLe co .

10 BROAIN KOMIA S e moc

cmmzéﬁ:ﬂmaﬁ;?su e panuuuxmnu:u"y“;t::;ﬁ: yh;{ln COOTHOWENIN MeTaRA—

ronues o ' 03a MeTdnaa b . g
1110 Ln Sty m 5:20 T qoceici, At e
aexcon |: - - | | :
'-:2:1111: c::ull:::cxcn c wmovolt. Ilpu nuuumeulutnn::;lmﬁ e arat Sacxmes. For.

Felt. €3 MoUuKH YCKOPAAOCH . BANEHTHOrO Jelela Jxawl.
'mmﬁhz:;i 35-{;::11;::!:510:: speaetine 0,034 auxemosb ABYX- W TpEX
pure

KONTpOJEM, .
ane Ca-CH3TA no cpasueniio € g
“Inblll'ca,:g-ﬁr:%ﬂcflnﬁr&c{}camm 3. Butaworp. 17 na3n. .

VK 612.015.3:621 .039.85:591.471.3 . .

w? Jleko: .
opHPODANNHLIC XeaAaTHLe KOMMNJAEKC € J 3
o 4:%1»:(::nuél;n;ngrq::ncnqu?Lua‘gt‘:g:ugo;m“ PAAMONIOTONOD B KIDOTHOM OpFa

xuaxep C. 4
HHsME>. Encpn:mncu. 1974.

ofi nunoaRTCA
.10 nayuaan Gopmy, B KOTOP .
rpaunst na cedanekce G-10 Pl Papras
MEIIM?::J rr%l;:ﬁ::.‘:ml:nue BHYTPUDENNO XeAaTHLe KOMIACKCH ‘:Jnnplilg::nlélnue. ;uny?l o
E:?:-:Jua"i: s?n.mumlnumnmpnyucycuon ""m?nri: n:'é“:ﬂﬁh :Jx e oors ol
p MT anmb B Komnaexkcuol opwe, Py
' nmm"::ni:?s:lxui?: oﬁ:;npyawuo. 06 370M e CBHAETEALCTBYET x%p?;-:l%pn sx':nuu e
np::uzrx':xoﬁ;uaxonun KaK A4 PACTBOPOB KOMnAeKcos, Tak i aan o0p -
K
Elﬂ‘eﬂ.ellilﬁ MUBOTHLEM STHX pncrnopon.
Hamocrpaunh 1. BuGaworp. 3 nass.

TA uepes noukn. Cyxa.
i nm?s:“:;r?s?muc:. Coepatonck, 1974,

3

VK 612.0160:621.039.85:691.471.3 v

HUX.
en en 1] OPI'SHISHC WMHBOT
n WX KOMIJIEXCOB UMHKA, KAALUMA M Mapranua BeDi
']t:_-uu ;::“:a‘xclgﬂc C. «MetaGoanasm paaAnOH3OTONOd B MHUBOTHOM (Jpl.‘ﬂllll:ﬂi(‘.’- C p
J A : A
JOBCK, 1974.

s €
HKa, Mapramua B Kaab
upaeTcA TNoDedcHie XeAaTHMX KOMMJexcon UHHKA, mprd
M ‘:?::i:::l:m ATOA, 4T3, 3ATA, LUITA, HTA, nnkopnopiuposaniux u‘:?grp':“ue‘
:vnﬂie 10 sxzsmoab ¢ 10%-num waGLTKOM KaMAoro xuunnexcmm'.‘ 2::::2:36;« Mguinia
HAOR CHAIN MEMAY MeTa’anoM N Ko ’ i

HHe KOMMACKCOB OHPMMHBTCH [ o “mmﬂbHun R nn }c'l'

)l KOHCTAHTL YCTOAYMBOCTH cBA3ANW MPONOpH .
ﬂﬂﬁgiﬁ? KOMILTEKCOD PACCMATPUBACMLE METAAAW PACHOAATAIOTCA B CAeayloileM nop

ol
Zn>Mn>Ca c coxpanesuen oanolt u 1ol ke noCACAOBATEALIOCTH B PACNOAOKCHIN

ofun-
; OA>3ATAS AATIS>HTA. 'Y komnaekcon ¢ xoucrantamn yer
ﬂg’;ﬁ:’ln‘lol:{'m?u?ﬂg naGaoaaercn noanull n Guctpull pacnan, C yseawuenieM KoucTants
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. Jdoock, 1974,

- yetoflunnocri Heaapucimo
pacnana,

TaGanu 3. Ha

OT  Deanqnnu pacnaaa

Aloctpaunit 2. BuGanorp. 7 naan.

YK 612.015.3:62I.039.85:591.47l.3

Nooeaenne xenatnux: xomnae
KCOB  NTTPM
Jlekoxmaxep C g e

T 8% Xavuenan E, H. X
OpraunaMes, Cncpn.'mncu', 1074 ! . «MeraGoauan paanonsotonon o KuBOTHOM

Buytpusennoe mnencune xeaTiux KOMIlekcon, of

v O0PAIODAHNLX HTTPHEM, uepHeMm b
kaaunenm c JITIIA, LITA, 3ATA, AATD uw HTA n mevenux Hx pnnunpnx-m'nuufm 130-
TOmaMu urrpuem-91, uepnes-144 u Kagmuey-| 1§m D nose 10 uxemoas ¢ 10%-1um naburkom
KAMIOro Kommaexcona nokasnno, wro MAKCHMAALIO BOIMOXKIYIO yeTORuNDOCTL B oprauna-
Me HMeloT komnaexcu Y-LIFTA, Y;J.ITITA. Ce-IITITA, xoncrantu yetoflunocTn Kotopux.
liaxoanten v npeaenax seanuun 109—]Q2.4, Makcumassnuf pacnaa’ waGaozaercsn Y Komn-
/1KCOB ¢ Konctantamu yeroflunnocty 1074— 0104,

PAKTC pacnpeaeaeis MeTaand, ocmoGommniwerocn i3 KOMILIeKea, onpea
. : eanercs
yeaimiol pacriofa ANWL y KOMDAEKCOD ¢ mpakTivecks NOAMMM pacnagoM b gprmulmc.

Y Goaee YCTONUUBLX KOMILACKCOR neaasuenso
i ) OT Beanvnnu pacnaga naGaoaae .
NONTHTEALIOE OTAOKENHE pagionIoTONON B MATKIX TKAHNX 'ryu‘:ml. p e

TaGanu 3. Haaocrpauni 2, Butanorp. 6 naap,

VAK 612.016.3:621.039.85:591.471.3

() BOIMOXHOM BANANMN SHAOTEHNMX Merasnon
seaw B, C. «MeraGoanam paanonsoronon B i

B cratue oGcymasercn noamo

Ha sdpexTuomocTn xomnaexcomon, [ e-
1BOTHOM opramtames. Coepaaonck, 1974,
HHAR POAL SUAOrENNMX MeTAAIOD B cHIKeNI athchex-

- THDnocTH Kommaekconos. Ha npumepe suaorenioro 1MuKa n
: OKa3ano, MTo Koan: 0 -
AHMOrO N3 OPrauNIMa MeT237a npesumaer co ] e Amina

Acpian
Meronamn mMatematTinieckoro anaamaa Moaeaeil ngxn:uug. e':';no nuo):t{::g:‘gﬂ::: gg;il;gg:::
LLEroc 1 MUAKOCTAX opramnama Aefiwnra METAAAA MOMKET OWTL OOWLACHENa KACTOYNLIMS
npoueccamu MoOuaANIAUY IiTpauestoanpuoro unika, Koamiecrno MOGHANIODAKNOrD TAKHM:
00pa3OM METaaIn 3uuHcHT oT Aoau KOMTIEKCOHA M ero KoncTants yeroflunwocri ¢ 1y~

KOM, T. €. OT cTeneni oGeanenin MemxIeTounol KosnonenTw opramiama.
Ta6anu 2, Hamoctpauun |, BuGaworp. 11 unas.

YAK 612.015.3:621.039.85:591.471.3

Bannnne xomnackconon ua COREPIKAHNE LUMNKD B Opranmase Xuporiux. Beaeay B.'C,
IleperoGuton C. A, ®ao posa I. H. «MeraGoamam paanomsoronos o HUDOTIHOM.
opranusmes. Coepanonck, 1974,

B skcnepiumenre A800pATOPHLM KpLICAM nocae CyTowHoro TOTOAAHIR BDOANAN Tpex-
Kpaino no 200 mxzmoab Kaabiuenoft opuul JITA. B Tevenne 6 « coGupann paiaeaslio
Mouy i Kaa. Merotom weirponno-aktsamionnoro anamma onpeaenaoch cofepamanie
NAQTCUNOro UHNKA B oprauax u TKansx xunotuux. Tloxasano, 4ro nocne cymmapiofdl aoau
Ca-3JITA » 600 mxzmoas nabawopaercs AOCTOBEpHOE yMeubllUeHHe COACPIKAMMA WHIKA D
wpopu (v 1,6 pasa) u b noukax (v 1,26 pasa) no otmowemio k Kourpoaw. HanGoabue:
laMeneiin - HaGOdAMICH B KOJMYECTHE UMNKA, DWBOANMOrO ¢ Movof (yoeanvense n
14,6 pasa), Mpuboanrten ouenxa. oBuero COACPHANNA WiHKA B opranusme JdaGopatopnix
Kpuic.

TaGanu 2. BuGanorp, 18 unan.

VUK 612.016.3:621.030.85:591.471.3

00 olmene CTPOMIIA 1 KAALUMA D CKeAeTe K

PUC NpH HENOANOUEHHOM KAALIHEDOM NHTAHHM..
HAyGpousnwa 3. B, «MeraGoamam paau

OH30TONOD B KUBOTHOM oprannames, CDE[NI'

Merozom Bauer u ap. nposeaen xumemariveckud anaius nobelemus Kaabuus-45 u
crponitn-90 B oprauMsMe KpuC, NOAYYADWNX PAIANYHOE KOANMECTBO KAJABUMA B AMere.
Tlokasako, wro y kpuc wa AeuuuTnod no Kaawmio Awete OwAa nomoKena CKOPOCTL-
akKkpeunn, Tpi, AMTeALNOM NOCTYNACHIIN NODWINEINOrO YPOBIA KaALWHA ¢ muuied ypean-
HBANOCL KOANNECTBO JAerKOOOMENHOrO KAJbUNA CKeACTa, YMeNLWAAach cKOPOCTL aKKpewi,

- noruwannck peaopOus,

- TaGann 4. Hamoctpauni 1. Bugmmrp. 10 naap.
YAK 612.015.3:621.039.85:591.471.3

; 137 M3 MeAYAOUHO-KMIIEYHOrO TPAKTA KPHC B 3RDHCHMOCTH
ffm:t:::::‘l;::::‘::::u.u?r:.: It1ll na P. %1.. Maakun 1. M. eMeraGoanam paznonso-
T0n0B B KupOTHOM Opranmames, Coepaaosck, 1974,

109

nadnoaaercn nocrenennuil xapakrep.

AAMNA B opranname HKHBOTHIX..



g

i neansi=137 13 JKKT kpuc upy -
HecTno Ko i

p3aMo, MTO, NIMEHSA KON P

0 xanll!l{;ug::cruu ¢ uealien-137, MOMHO cyuiecTnenng -
E Jro apaeclne MoXKeT GuTh HCHOALIOBAND Aay
koo deKTHBILIMIL copGentami, ¥

' acunat
PaccMaTpupactcs BOIMOKNOCTD cikenns be

OMIMOBPEMENIOM BRCACHIE CTabuabOr

sﬁunnﬂnru » muuenapuTeasiul TPAKT upédr

NIMCIHITD AMBAMIKY BCACKBRIIA HocACH -

Ccos3unannst ocnopiiofl Maccu naorona Bu
TaGanu 2. Bubanorp. 9 nasn.

YIK 541.546.641:611.018.5 PHSHKO-XHMIMECKOTO COCTORNMA hre.

n citne. Metoaa nenoolpazonannn K uﬂ'uennl? oK B. T. eMeraGonuan paziige
1p':|‘:|"-'l§r D CLBOPOTKE KPOBM. K\ nkmenny H Bi'!)'a'-in p %
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