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ronoeaHoB M.B. 11 llP· 18 - 12262 
npH~1BH8HH8 HeATpOHHOPO ~KTHB8UHOHHOPO aHanH38 anH H3yqeHHH 

HeKoTopbiX noKaaareneA: ao.aao-coneaoro o6MeHa 
npencTaBneHB M8TOOHK8 3KCITp8CCHOPO onpe.neneHHQ conepmaHHH MaKpo

aneMeHTOB K , Na , Ca , Mg , P , C! B nopaJKeHHbiX H uenopaJKeHHbiX TKa
HSIX, a TaKJKe OHOnO['HqeCKHX lKHilKOCTSIX no!lOnbiTHbiX lKHBOTHbiX ( KpbiC) 
c uenh10 HayqeHIHI noKaaareneit aoaao-coneaoro o6MeHa in vitro c qyacTaH-
ren&HOCThiO oo-4 - Jo-6 ) pfp no CblpOMY eecy c OWHOKOii OT 5% AnSI Na 
H Cl llO 15% AnSI K H Ca. nonyqeHHble peayn&TaTbl CB,H!leTenhCTBYIOT o6 H3Me
HeHHSIX aneMeHTHOPO cocraea B npouecce pa3BHTHSI KapuHnocapKOMbi YoKepa. 
Ha nSIThiii !leHh nocne nepeBHBKH OTMeqaeTCSI cywecreeHHbiil lle<!IHUHT Kan&UHH 

B Kocru. Co!lepJKaHHe Ca , Cl H Na B MhiWeqnoll TKaHH, npHneJKaweii K onyxo
na, H B C8MOH OITYXOliH B 2-3 paaa BblW8 1 '-18M B Mblll18"1HOH TK8HH KOHTpOnb

HOil Ppynnbi, Ha !leC>tTbiH /lBHb CO!lepJKaHHe KanhUH>l B I'OnOBHOM M03I'e y nOll 
onbiTHhiX >KHBOTHbiX B 4 paaa MeH&we, qeM y KOHTpon&HbiX, Bcne!lCTBHe 
3HaqHTenbHOH BenHqHHbi npHpO!lHOH llHCnepCHH 3eneMeHTHOI'O COCTaBa TKaHeH 
8KCITepHM8HT8llbHhiX >KHBOTHbiX He ynaeTCSI lt8Tb ITOliHOrO KOliHqeCTBeHHOrO 

OflHCaHH>l llHHaMHKH era H3MeHeHH>1 B npouecce pa3BHTH>1 KapUHHOCapKOMbl 
YoKepa. B Kaqecree HcroqHHKa uellrpouoe ucnon&aoeanc>t peaKTop 11BP-30 
c noroKOM rennoBbiX H 6bic:rpbiX Hel!rpouoe no 3 ·10 10 HlcM2 •C B KaHane 

nHeBMOTpaucnopra. 
Pa6ora BbmonHeHa B lla6oparopHH Heiirpounoii <!IH3HKH 011Hlf. 

CoofweHHe 06bellHHeHnoro HHCTHTyTa >1/lepHbiX HccnenoeaHHA, lly6ua 1979 

uolovanov M,V, et al. 18 - 12262 
Neutron Activation Analysis Application to the 
Investigation of Some Data on Water-Salt Exchange 

The express method of K , Na , Ca , Mg , P , Cl macroelements 
content detection in invaded and noninvaded tissues and also in biologi
cal liquids of experimental animals (rats) is presented, Its aim is the in
ves ligation of some data on water-salt exchange in vitro over dry weight 
with an error from 5')(, for Na and Cl to 15')(, for K and Ca. The obtained 
results evidence for elements 'substituents changing in Walker's carcin~ 
sarcoma growth, On tl'le fifth day after reinoculation the sufficient deficit 
ofCa in bone has been marked, Ca, Cl and Na content in muscle tissue 
adjoining to tumour and in the tumour itself is 2-3 times larger than in the 
muscle tissue of the control group. On the tenth day Ca content in 
brain was four time less than in the control group, Due to a consi
derable value of nature dispersion of the element content of ex
perimental animals we have not managed to make a complete quan
titative description of the dynamics of the element content in the experi
mental animals organs in the process of Walker's carcinosarcoma 
growth, The IBR-30 reactor with thermal and fast neutron flux 
density up to 3•10 1~n/cm2 •c in the pneumotransport channel has 
been used as a neutron source, 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

e 1979 0tJt.8JIBH8HRW. BHCTII'I"yT liJIBpRWJC BCCR8JZOllaBB. IJ.y6Ha 

KonH'IeCTBeHHhlii aHanH3 H o6o6~eHHe ,AaHHhiX o pa3BHTHH 

onyxoneBhiX npo~eCCOB Heo6XO,AHMhl ,ADJI BhiJIBDeHHJI 3aKOHOMep· 

HOCTeii H KpHTepHeB, xapaKTepH3YIO~X onyxoneBhiH poeT. 3TH 

HCCDe,AOBaHHJI 6a3Hpy10TCJI Ha H3y'leHHH ,AHHaMH'IeCKHX xapaKTe· 

pHCTHK Ma TepHana Ill. 

BwJisneaHe 3aKoHoMepaocTeii HapyweHHJI BO.AHo·conesoro o6-

MeHa B paHHHe CTa,AHH pa3BHTHJI ODYXODH cy~eCTBeHHO ,ADJI O~eHKH 

HHTeHCHBHOCTH ee pOCTa, 3~eKTHBHOCTH DpOTHBOODYXODeBOrO ne

'leHHJI H cilYHK~HOHam.HOrO COCTOJIHHJI opraHH3Ma. 

B PJI.Ae pa6oT OTMe'laeTCJI napannenH3M MelK.AY H3MeHeHHeM 

CO,A~plKaHHJI 3DeKTpODHTOB B opraHH3Me H HHTeHCHBHOCTbiO pOCTa 

ODYXODH/2 -
61 • lly6nHKyeMhle ,AaHHhle, O,AHaKO, HOCJIT pa3p03HeHHhiH 

xapaKTep H Hepe,AKO DpOTHBOpe'IHBhl. ll03TOMY Tpe6yeTCJI ,Aan&Heii· 

wee H3y'leHHe B3aHMOCBJI3H H3MeHeHHJI o6MeHHhiX DOKa3aTeneii 

c B03HHKHOBeHHeM H pa3BHTHeM onyxonesoro npo~ecca. 

B aacToJI~e:ii pa6oTe npe,AcTasneaa MeTo.AHKa 3Kcnpeccaoro 

onpe,AeneHHJI CO,AeplKaHHJI MaKp03DeMeHTOB:KaDHJI,HaTpHJI,Kanb~HJI, 

MarHHJI, clloccllopa H xnopa - B nopalKeHHhiX H aenopalKeHHhiX TKa· 

HJIX, a TaKlKe 6HODOrH'IeCKHX lKH,AKOCTJIX DO,AODhiTHhiX lKHBOTHhiX 

c ~en&JO H3y'leHHJI noKa3aTene:ii so,AHo-conesoro o6MeHa. 

6hiDH HCDODb30BaHhl 6ecnopO,AHhle KphiChi·CaM~hl B B03paCTe 

.ABYX H DJITH MeCJI~eB OT O,AHOrO H TOrO lKe DOTOMCTBa CaMOK 

DHTOMHHKa OHU. AMH CCCP. rpynna H3 ,AeBJITH DO,AODhiTHhiX 

H CeMH KOHTpODbHhiX lKHBOTHhiX HaXO,AHDaCb B H,AeHTH'IHhiX ycnOBHJIX 

co,AeplKaHHJI H nHTaHHJI. 3a6op 6HonorH'IeCKHX MaTepHanosnposo

.AHDCJI B yTpeHHHe 'laChl B HHTepBane MelK.AY TpeTbHM H DJITHa,A

~ThiM .AHJIMH nocne nepeBHBKH Kap~HHocapKOMhl YoKepa. TKaHH 

H 6HonorH'IeCKHe lKH.AKOCTH ynaKOBhiBaDHCb B DODH3THDeHOBhle 

Kancynw H xpaaHnHc& npH TeMnepaType ·20 't. BwcywHsaHHe 

npo6 npoBO.AHnoc& s cy6nHMa~HOHHoii ycTaaosKe Tr- 5. 
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llpBMeHeHBe BHCTpyMeHTanbHOrO HeiTpOHHOrO aKTBBaUBOHHOro 

3neMeHTHOrO aHanB3a CBJI3aHO C B3BeCTHblMB ero npeBMYIUeCT

BaMB: 60nbWOH npoB3BO,nBTenbHOCTbiO, Ha)lelKHOCTbiO B BblCOKOH 
'IYBCTBBTenbHOCTbiO. 

Ecna ,nnBTenbHOCTB o6nyqeHBJI B B3MepeHBll o,naHaKoaw: T
06

JI. 

T 113M =-T, a BpeMJI aw,neplKKB MHoro MeHbwe nepBoJla nony-

pacna.na· pa,naoaKTBBHoro HyKnB,na: T Bbll\. << T1 12. • To KonaqecTBo 

3neMeHTa B npo6e MOlKHO paCC'IBTaTb no <ix>pMyne 

A A Nc 
m = -6-.0-25-.-1023 fkya <ll (l-e-XT)2 K

3
cp. 

m - KonaqecTao 3neMeHTa B rpaMMax, A - Maccoaoe 'IBcno B3o

Tona, f • pacnpOCTpaHeHHOCTb B30Tona, ky • KBaHTOBblH BblXO,n, 

a - ceqeuae ll,nepHoi peaKUBB, cM 2; A = 0,693/ T u
2 

- no

CTOllHHall pacna,na, C -
1 

; c1J • nnOTHOCTb nOTOKa HeHTpOHOB, 

H/CM
2.c; Nc • 'IBCno 3aperacTpBpOBaHHblX HMnynbCOB B nHKe non· 

uoro nornmueHHll, K 'Jcp.- 34MtleKTHBHOCTb perucTpauuu y - KBaH

TOB. lloporOBYIO 'IYBCTBHTenbHOCTb paCC'IHTblBaiOT HCXOJlll H3 npe,n

nonOlKeHHll, 'ITO MBHBManbHOe 3Ha'leHHe aKTHBHOCTH, yaepeHHO 

Bw,nenlleMoe H3 clloua, B TPH pa3a npeawwaeT cTau,napTHoe oT

Knoueuae cllouoawx OTC'IeToB 111 : N c :?. v 3 N cp 
B •a6A. J npBBe,neHbl BCnOnb3yeMble peaKUBB, COOTBeTCTByJO• 

UUie llJlepuo-cllB3H'IecKBe KOHcTaHTbl, a TaJOKe pac'leTHblH nopor 

'IYBCTBBTenbHOCTB ,nnll nnOTHOCTB OOTOKa 1010 H/CM2. C H T
0

flll. = 

= T 113M • = 1 "· 
06nyqeuae npoBo,nBTCJI B KaHane nueaMoTpaucnopTa BMnynbc

uoro 6blCTporo peaKTOpa /H6P·30/ Jla6opaTOpBB HeHTpOHHOH 

cllB3BKH OHJIH B nOTOKe TennOBblX B 6blCTpblX HeiTpOHOB 
/2+3/.10 10

n/cM2• C. 

AHanB3BpyeMaJI npo6a o6nyqaeTCJI COBMeCTHO C MOHBTOpOM, 

'ITO Bbl3BaHO He06XO,nBMOCTbiO HOpMBpOBKB no DnOTHOCTB HeHTpOH· 
63 64 uoro noToKa. Hcnonb3yeTCJI peaKUBJI Cu ( n , y ) Cu, B pe-

3ynbTaTe KOTOpOH o_§pa3yeTCJI pa,nBOaKTBBHblH HyKnB,n Me,na-64 
c nepao,noM nonypacna,na T 1; 2 = 12,7 '1. 

Heo6xo,nBMOCTb npoBe,neHBll 6onbworo KonaqecTBa auanB30B 

Bbl,nBBraeT Tpe6oBauae o,nHoBpeMeuuoro onpe,neneHBll co,neplKaHBll 

BCeX WeCTB 3neMeHTOB. 3TO HeCKOnbKO CHBlKaeT 'IYBCTBBTenbHOCTb 

auana3a, TaK KaK nepao,nw nonypacna,na o6pa3YJOUUIXCJI pa,naoaK· 

TBBHblX HyKnB,nOB cymeCTBeHHO pa3nB'IHbl • OT 2,3 MBHYTbl )lnll 

anJOMBHBJI· 28 ,no 14,9 qaca )lnJI ua TpBa- 24 - B, cne,noaa TenbHO, 
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ODTHMaJibHbiH BpeMCHHOH pe)KHM: 06Jiy'ICHHe - Bbi,LlCp)KJCa - H3Mepe

HHe - ,LlJIR BCCX 3JICMCHTOB O,LlHOBpeMCHHO HC,LlOCTH)KHM. Ha OCHO

BaHHH peJyJibTaTOB 3JCCDepHMCHTaJibHOH ODTHMH3aUHH 6biJI Bb16paH 

pe*HM: To6JJ. = T ft:J!VI. = 15 MUH. BpeMR Bbi.LlCP*XH onpe,LleJIReTcR 

B03M0)KHOCTRMH TpaHCDOpTHpOBJCH 06Jiy'ICHHOro o6pa3Ua H COCTaB

JIJICT 30 C. 

raMMa-xBaHTbl HaBe,LlCHHOH aJCTHBHOCTH perHCTpHpyiOTCJI JCOaJC

CHaJibHbiM Ge(Li)-,LleTeJCTOpOM 06"beMOM 50 CM C pa3peweHHCM 3 K:JB 

DO JIHHHH 1330 K:JB 6°Co, pa3MCIUCHHbiM B 3JCCDCpHMCHTaJibHOM 

Jane B uenocpe,LlcTaeuuoii 6JIH30CTH OT ueiiTpouuoro xauana I puc .1/. 

Puc. 1. CxeMa pacnoAoJtreHu.JI nHe6MOIIIpaHcnopiiiHoii cucllleMbl u 
Y - cneKIIIPOMelllpa e :JKcnepuMeHIIIa/lbHOM 3a/le HEP- 30. 1 - aK
IIIUeHa.JI 30HQ U 6UOJIOZU'IeCKQ.JI 3QiqUIIIa; 2 - nHe6MOIIIpaHcnopiiiHbiU 
KaHa/1; 3 - CIIIOUKa ynpae/leHU.JI; 4 - y - cneK11pOMelllp; 5 - KOMnpec
cop; 6 - :JKcnepUMeHIIIQ/IbHWe YCIIIQH06KU. 

HMDYJibCHbiH xapaKTep HCTO'IHHKa HCHTpOHOB ODpe,LlCJIJICT HMDYJibC

HOe pacnpe,LleneHHe BO BpeMeHB ypOBHJI clloua. II03TOMy ,LlJIR CHH

)KCHHJI cpe,LlHCH HHTCHCHBHOCTH C'leTa clloaa aMDJIHTY.LlHbiH aaans

JaTOp HMDYJibCOB, CHHXpOHH3HpOBaHHbiH C HMDYJibCOM MOIUHOCTH 

peaKTOpa, pa6oTaeT B pe)KHMe BpeMCHHOrO OKHa ,LlJIHTCJibHOCTbiO 

213 MC C 3a,Llep)KKOH 13 MC H 'laCTOTOH Janycxa 4 F1.1. 

6 

Ha puc. 2 noxaJaua 6nox- cxeMa 3JiexTpouaoii annapaTypw. 

HacllopMaUHJI o6 aMDJIHTY.LlHOM cnexTpe JaHOCHTCJI B naMJITb 4096-

xaaaJibHoro aHaJIB3aTopa HMDYJibCOB, OTJCy,Lla OHa MO)KCT 6b1Tb 

Puc. 2 . .5AoK- cxeMa :JAeKIIIPOHHoii annapa111ypw. 

swae,LleHa aa UH«l!pone'laTb, rpacllonocTpOHTeJib HJIH nepenHcaaa 

Ha MarHHTHYIO JieHTY C yqacTHeM 3BM .li3CM -4. THDH'IHbiA BH.Ll 

annapaTypaoro y -cnexTpa npHBe,LleH ua puc. 3. l.J,Hcllpw, yxaJwBaiO

IUHe 3HeprHIO y -xBaHTOB TCX DHJCOB, KOTOpble HCDOJib3YIOTCR B pac

'ICTaX, JaKJIIO'IeHbl B paMxy. HMeeTCJI B03MO)KHOCTb npe,LlaapH

TeJibHOii o6pa6oTKH CDCKTpOB Ha OCUHJIJIOrpaclle CO CBCTOBbiM Ka

paH,LlaWOM C HCDOJib30BaHHCM nporpaMM npe,LlBilpBTCJibHOH o6pa-

6oTKB «l!B3B'IeCKOH BH«l!OpMaUBB. 0JCOH'IaTCJibHaJI o6pa60TKa npo

BO,LlBTCJI Ha 3BM CDC-6500. Ilo nporpaMMe SAMPO 181 Bbi'IBCJIReT

cg DJIOIUa,Llb DO.Ll DBKOM, nponopuBOHaJibHa.B CO,LlCp)KaHBIO 3JieMeH

Ta, B OWB6Ka, paCC'IBTbiBaeMaR B3 JCOBC'IHOrO X 2 B MaTpBUbl 

OWB60K. B OCHOBC pacqeTa JIC)KBT CTaH,LlapTHbiH aHaJIB3 MCTO,LlOM 

HaBMeHbWBX KBa,LlpaTOB. 

~Jig onpe,LleJieHB.B a6COJIIOTHOrO CO,LlCp)KaHB.B DpBMeHCHbl 3Ta

JIOHbl, XBMB'ICCKBB COCTaB B BCCOBOe KOJIB'ICCTBO 3JICMCHTOB B 

KOTOpbiX DpBBO,LlJITC.B B 111a611. 2. 

XBMB'Iecxoe 

COe,LlBHCHBe 

3JICMCHT 

Becoaoe 

KOJIB'IeCTBO 

/Mz/ 

KCl 

K 

5,5 

Ta6AUJ1a 2 

KCl CaO 

Cl Ca 

s.o 5,2 

MgO NaHC03 H3P04 

Mg Na P 

5,1 5,3 100 
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l.IT06hl H36e:lKaTh OWH60K, CBJI3aHHhiX C HepaBHOMepHOCThJO 

nnOTHOCTH Heii:TpOHHOrO nOTOKa no AJ}HHe Kancynw, reoMeTpH'IeCKHe 

napaMeTphl npo6 H 3TanoHOB Bhl.l{ep:lKaHw O.l{HHaKOBhiMH. B Ka'lecT

ae MaTpauw-HanonHHTenJI B 3TanoHax acnonh30BaHa caxapo3a. 

H3 cpauHeHHJI pe3ynLTaToB o6pa6oTKH cneKTpoa accne.l{yeMoii 

npo6w H 3TanoHa Ha ocHoBe cTaH,l{apTHhiX cxeM pac'leTa 191 aw

'IHCJIJIJOTCJI 3Ha'leHHJI CO,l{ep:lKaHHJI onpe,l{eJIJieMhiX 3JieMeHTOB B 

MHnn&rpawMax Ha O.l{HH rpaMM cwporo ueca. 

B •a6A. 3 npHBO.l{JITCJI pe3ynhTaTw aHanu3a HeKoTopwx opra

HOB H TKaHeii, ycpe,l{HeHHhle no KOHTpOJILHOH rpynne :lKHBOTHhiX, 

a TaK:lKe .l{aHHhle .l{pyrHX aBTOpOB. B Ka'leCTBe OWB6KH npHBe,l{eHa 

aHaJIHTB'IeCKaJI norpeWHOCTh (a aH. ) , KOTOpaJI CKJia,l{hiBaeTCJI 83 

CTaTHCTH'IeCKHX OWH60K npH aHaJIH3e npo6, 3TaJIOHa, MOHBTOpH· 

pOBaHHJI H OWB60K npH B3BeWHBaHHH B COCTaBJIJieT B cpe,l{HeM 10~. 

Pacxo:lK.l{eHHe pe3ynhTaTOB, npeuwwa.Omee aHanBTH'Iec~yJO owa6Ky, 
u /10/ 

06'hACHJieTCA HaJIH'IHeM npHpO.l{HOH ,l{HCnepCHH anp, 

a =va2 +a2 o6. aH. np. 

KOTOpaJI CYIQeCTBeHHO 3aBHCHT OT CTeneHH O,l{HQpO.l{HOCTH Hnpe.l{· 

cTaBBTenhHOCTH uw6opKH. B Haweii pa6oTe anp. • onpe.l{enJieMaJI 

no ,l{eBJITH :lKHBOTHhiM, COCTaBJIJieT /15-30/~. 

llpe,l{cTauneHHhle Ha puc. 4-6 pe3ynhTaTw aHanH3a M03ra, 

KOCTHOi TKaHH, MhiWe'IHOH TKaHB, npHJie:lKaiQeH K onyXOJIH MhiWelf· 

HOB TKaHH, UeHTpaJihHOi 'laCTH onyXOJIH H UeJihHOB KpOBH yKa3hiBa· 

JOT Ha HaJIH'IBe B3MeHeHHH 3JieMeHTHOrO COCTaBa B npouecce 

pOCTa onyXOJIH. 0.l{HaKO 3Ha'IHTeJihHaJI OWH6Ka He n03BOJIJieT C,l{e· 

JiaTh Ha,l{e:lKHhiX KOJIH'IeCTBeHHhiX OlleHOK no BCeM weCTH 3JieMeH· 

TaM. H3BeCTHhle KOJie6aHHJI 3JieMeHTHOrO COCTaBa B 3aBBCHMOCTH 

OT Bpe:weHH CYTOK, BpeMeHH ro,l{a, B03paCTa, nona, 6HoreOXHMH" 

'leCJCOB 06CTaHOBKB, pJI,l{a BH,l{HBH,l{yanhHhiX OC06eHHOCTeii 111 ,12/ 

H pe3yJIIoTaThl, noJiy'leHHhle B HaCTOJIIQeB pa6oTe, Bhl,l{BBraJOT 

liCeCTJCHe Tpe60BaHHJI JC O.l{HOpO.l{HOCTH nO.l{OnhiTHhiX :lKHBOTHhiX H yc· 

JIOBHB 3JCCnepB:WeHTa DpB H3y'leHBH B3aHMOCBJI3H 3JieMeHTHOrO 

cocTaua c pa3BHTHeM onyxoneuoro npouecca. 

BJJBO,l!JJ 

J. llpB:WeHeHBe HeiTpOHHOrO aJCTBBallBOHHOrO aHanH3a Ha peaJC· 

Tope HliP-30 no3BOJIJieT o,l{Houpe:weHHO onpe.l{enJITio co,l{ep:lKaHBe 
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Puc. 5. Co()epJICCJHUe ocHo6HWx Marcpo3AeMeH•o6 6 Mwllle'IHOii •rca
HU /I/ U MWIIIe'IHOU •rcaHU, npUAeXalfleU IC onyXOIIU /II/, y ICOH·
pollt.HWX /K/ U nooonw•Ht.IX XU60.HWX NO 3, 5, 7, 10, 15-fi ()HU 
noc11e nepe6U6KU 6 MUAAuzpaMMax Ha zpaMM cwpozo 6eca. 
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Puc. 6. Co()epxaHue ocH06Ht.rx MaKp03AeMeH•o6 6 lleH•pallt.Holi 
..ac•u onyxo11u /I/ u 11e11t.Hou Kpoeu /II/, y KoH•pollt.Ht.rx /K/ 
u no()onw•Hwx xu6o•Hwx Ha 3, 5, 7, 10, 15- u ()Hu noc11e nepe6u6-
KU 6 MUIIIIUZpaMMOX Ha 1 ZpaMM Ct.lpOZO 6eCa. 
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wecTB MaKpo3neMeBTOB K , Na , Ca , Mg , P ,Cl a TKaasx 

B 6aonorB'IeCKBX lKB,QKOCTJIX DO.QODhiTHhiX lKBBOTHhiX in Vitro C 

'IYBCTBBTen&HOCTbiO /10-4 - 10-6 I z/z no cwpoMy aecy c owa6-

Koii oT 5~ .Qns Na a Cl .Qo 15~ .Qns K a Ca. 

2. IIony'leHHhle pe3yllbTaThl CBB,QeTellbCTBYIOT 06 B3MeHeHBJIX 

3neMeHTHoro cocTasa B npouecce pa3BBTBJI KapuaaocapKoMwYo

Kepa. Ha DJIThiB ,QeHb nocne nepeBBBKB OTMe'laeTCJI CYJUeCTBeHHhiB 

,Qe~BUBT KallbUBJI B KOCTB. Co.Qep:lKaHBe KallbUBJI, xnopa B HaTpBJI 

B MWWe'IHOii TKaaa, npanelKaiUeii K onyxona, a B caMoii onyxona 

B 2-3 pa3a BhiWe, 'leM B MhiWe'IHOB TKaHB KOHTpOllbHOB rpynnw. 

Ha ,QeCJIThiB ,QeHb CO.QeplKaHBe KallbUBJI B ronOBHOM M03re Y DO,Q

ODhiTHhiX lKBBOTHhiX B 4 pa3a MeHbWe, 'leM y KOHTpOllbHhiX. 

3. Bcne.QCTBHe 3Ha'I&Ten&aoii aenH'IBHhl npapo.Qaoii .Qacnepcaa 

3lleMeBTHOrO COCTaBa TKaHeii 3KCDepBMeHTallbHhiX lKBBOTHhiX He 

y.QaeTCJI .QaT& nonaoro Kona'leCTBeaaoro onacaaas .QBHaMBKB ero 

H3MeaeaaJI B npouecce pa3BBTBJI KapuaaocapKoMw YoKepa. 
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