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CospeMeHHOe y4eHMe 0 MMKP03fleMe~TaX, BXOAH~MX B COCTaB 

6~onor~4eCK~x o6beKTOB, s TOM 4~cne opraH~3M 4enoseKa, ycia

HosneH~e 3aKOHOMepHOCT~ ~ xapaKTepa ~3MeHeH~~ ~X XMMM4e~Koro 

COCTaBa nOA Bn~HH~eM B03Ae~CTB~H ~3BHe ~ np~ pa3n~4H~X naTO

nor~4eCK~X COCTOHH~HX HaXOA~TCH Ha CTaA~~ HaKonneHMH $aKT~4e

CKOrO MaTep~ana. H3y4a~TCH M~Kp03f1eMeHT~ KaK $aKTOp~, np~HM

Ma~~~e y4aCTMe a ocHOBH~X m~3HeHH~x npo~eccax opraH~3Ma, on

peAenHeTCH ypoBeHb ~X COAepmaH~H B KfleTKaX, TKaHHX B HOpMe 

~ naTonor~~. BbiHCHHeTcH MX 3Ha4eH~e np~ onpeAeneHM~ 3TMonor~~. 

naToreHe3a, A~arHocT~K~, ne4eH~H ~ npo$MnaKT~K~ 3a6onesaHM~, 

oco6eHHO 3noKa4eCTBeHHWX ~ ne~Ko3os. Bo3pacTa~~aH Heo6xoA~

MOCTb onpeAeneH~H MMKp03neMeHTHOrO COCTaBa PHAa 6~0nOrM4eCKMX 

o6beKTOB cT~MynMpoeana pacw~peH~e o6nacTM np~MeHeH~H pa3nM4-

Hwx aHan~TM4ecK~x MeTOAOB aHan~3a. ·OAH~M ~3 Ha~6onee nepcneK

T~BH~X B HaCTOH~M~ MOMeHT HBflHeTCH MeTOA aHan~3a, OCHOBaHH~~ 

Ha ~3MepeH~~ XapaKTepMCTM4eCKOrO peHTreHOBCKOrO M3f1y4eHMH, 

KoTopoe o6pa3yeTCH np~ so36ymAeH~H MccneAYeMoro o6pa3~a ny4-

KOM npoTOHOB ,oT 3neKTpocTaTH4ecKoro ycKopHTenH BaH-Ae-rpaa$a. 

npM yKa3aHHOM B036ymAeHMM npOMCXOAMT B~p~BaHH~ 3neKTpOHOB C 

o6ono4eK aTOMa. Ha ocso6oA~BweecH MecTo nepeXOAHT 3neKTpOHbl 

APYr~x o6ono4eK, 4TO ~ conpoeomAaeTCH M3ny4eHHeM c 3Hepr~e~, 

COOTBeTCTBY~~e~ 3TOMY nepeXOAY· K AOCTOMHCTBY 3TOro MeTOAa 

aHaflM3a cneAyeT OTHeCTM 6~CTpOTy nony4eHMH MH$OpMa~~H, M3Me

peHMe He np~BOAMT K pa3pyweHM~ o6pa3~a M He BHOC~T npaKTM4e

CKM MCKameHMR B 3fleMeHTH~~ COCTaB MHOrOKOMnOHeHTHO~ CMeCM. 

MeTOA He Tpe6yeT 60flbWMX KOflM4eCTB MCCneAyeMorO Be~eCTBa 1Ao

CTaT04HO HeCKOf1bKMX AeCHTKOB MMKporpaMMicM21 M o6ecne4MBaeT 

OAHOBpeMeHHOe OnpeAeneHMe KOH~eHTpa~MM HeCKOf1bKMX MMKp03ne
MeHTOB C noporOBO~ 4YBCTBMTenbHOCTb~ -10-7 -10-S rlr. 

MemAY BWXOAOM Y18 xapaKTepMCT~4eCKoro peHTreH08CKoro M3ny-
4eHMH i -nMH~M S -cepMM (K,L,M ... ) 3neMeHTa, 8XOAH~ero B COCTa8 

MMWeH~, M KOH~eHTpa~MeR 3TOrO 3neMeHTa 8 MMWeHM p Af1H o6~ero 
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METO,UHKA H PE3YnbTAT~ H3MEPEHHA 

H3MepeHMe 8~Xoga xapaKTepMc~~4ec~oro peHTreHo8cKoro M3ny-

4eHMH np080AMf10Cb Ha ny4Ke npoTOH08 3neKTpOCTaTM4eCKOrO yCKO

pMTenH BaH-ge-rpaa¢a na6opaTOpMH He~TpOHHO~ $M3MK~ OH~H. 

H3MepeHMH npOBOAMflMCb Ha TOHKHX MMWeHHX. npMHHTa cnegy~~aH 

TexHonorMH'HX M3roTosneHMH. CnMHHOM03ro8aH mHgKOCTb, 83HTaH 

B pe3yf1bTaTe noHCHM4HO~ nyHK~~M y 6onbH~X Kf1MHM4eCKOro OTAe

neHMH HHCTHTyTa HesponorMM s r.Kenb~e lnHPI, noMe~anacb 8 

~eHTPM$yry gnR OTgeneH~H CaMO~ m~AKOCTM OT npMMeceR KpOBM M 

TKaHe~. H3 04M~eHHO~ TaKMM o6pa3oM m~AKOCTM oT6Mpanacb npo6a 

M3BeCTHOrO 06beMa, B KOTOpy~ 3aTeM 8BOAMf1CH B Ka4eCTBe BHyT

peHHero CTaHAapTa Y(N03 ) 3 M3BeCTHO~ KOH~eHTpa~MM (-lOppm). 

CMecb HaHocHnacb Ha nneHKy MMKPO$onH I d = 3,5 MKMI, yKpenneH

Hy~ Ha paMKe ~3 4McToro All99, 9995%1 M Tl!jaTenbHO npocywMaa

nacb. Ton~MHa HaHeceHHOro cnoH-900MKrlcM 2. B AanbHe~weM paMKa 

c MHweHb~ noMe~anacb a KaMepy M3MepeH~~. ycTaHoaneHHY~ Ha OA

HOM ~3 MOHOnp080AOB 3fleKTpOCTaTM4eCKOrO yCKOpMTenH. H3MepeHMe 
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peHTreHOBCKoro M3ny4BHMR OT MCCnBAYBM~X MMWBHBH npOBOAMnOCb 

ABTBKTOpOM, YCTaHOaneHH~M BHB BaKyyMHOrO 06beMa KaMep~ nOA 

yrnoM.90° no OTHOWBHM~ K naAa~~eMy ny4Ky. PaccTORHMB OT ~BHT
pa MMWeHM AO AeTeKTopa - 50 MM. AnR o6ecne4eHMR npoxo~ABHMR 

peHTrBHOBCKOrO M3ny4BHMR B yKa3aHHOM HanpaBneHMM B KaMepe 

MMBBTCH OTBepCTMe, nepeKp~BaeMoe nneHKOH MeTannM3MPOBaHHOro 

Mai1napa TOn~MHOH 25 MKM. HMnynbc~ OT ABTeKTOpa 4epe3 npeAY~ 
CMnMTenb M YCMnMTenb HanpaBnRnMCb Ha MHOroKaHanbH~R aHanM3~

TOp MMnynbcoa DIDAC AnR MX nocneAY~~eR 3am-1c11 11 of)

pa6oTKM. 06pa6oTKa 3HepreTM4BCKMX cneKTpOB npOM3BOAHnacb no 

nporpaMMe OHHH ACTIV Ha 3BM 53CM-6. noAp06Hoe OnHCaHMB 

3KCnepMMBHTanbHOH ycTaHOBKM M MBTOAMKa onpeAeneHMR 3neMBHT

HOrO COCTaBa Ony6nHKOBaH~ paHee/1( Ha pMCYHKe npeACTasneH TM

nM4H~H 3HepreTM4BCKMH cneKTp xapaKTBPMCTH4BCKOrO peHTreHOB

CKOro H3ny4BHMR npM B036Y~ABHHM OAHOH 113 MMWeHei1 ny4KOM npo

TOHOB c 3HeprMei1 3 M38. 

B Ta6m1~e npMBBABHbl pe3ynbTaTbl H3MepeHHH, pacc4MTaHHble no 

¢opMyne /3/. OHM nony4eH~ Ha npo6ax, B3RT~x y 15 6onbH~x, 

MMe~~MX pa3nM4H~e 3a6oneBaHHR ~BHTpanbHOH HBpBHOH CMCTBM~. 

AnR Ka~AOH npo6bl M3roToBnRnMcb 5 MMWeHeR 11 pe3ynbTaT, np~se

ABHHbli1 B Ta6nM~e /B MrK/Mn/, RBnRBTCR YCPBAHBHHbiM 3Ha4BHHBM. 

npMBBABHH~e B Ta6nM~e OWH6KM H3MepeHMR RBnR~TCR CPBAHHMH KBaA

paTM4H~MM OWM6KaMH onpeAeneHMR KOH~BHTpa~MM. Ee BBnH4HHa Me-
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HHeTcH AilH ··paam14Hb1X J.13MepeHJ.1Ci' s npeAenax 9-14%. 0Ha cnaraer
CH J.13 C~aTHCTJ.1qecKO~ OWJ.16KJ.1 onp~AeJleHHH nno~aAJ.1 3HepreTJ.14eCKO
ro cneKrpa I 1% gnH Cl , k , Ca , Y J.1 .4% AilH ocranbHbiX 3JleMeH
TOB/, OWJ.16KH B on'peAeJleHJ.1J.1 O'is /5-7%/, OWH6KJ.1 onpeAeJleHJ.1H 
3$~eKTJ.1BHOCTH -/5-G%/• H OWH6KH onpeAeJleHHH KOH4eHTpa4HH HTTPJ.1H 
npH npJ.1rorosneHHH coeAJ.1HeHJ.1H Y(N0 3)3 - 1%. KaK BJ.1AHO J.13 ra6-
I1J.14~ J.1 pHCYHKa, B CnHHHOM03~0BO~ lliJ.1AKOCTJ.1 4eJlOBeKa Ha6Jl~Aa
~TCH Cl ·, K , Ca , Fe , Cu , Zn , Br. 3aMeTHM, 4TO AilH scex 
npo6, aa HCKnlo4eHHeM H3MepeHH~ N'12 J.1 13, KOH4eHTpa4HH Kailb4HH 
B npeAenax OWJ.160K J.13MepeHJ.1H OCTaeTCH nOCTOHHHO~ /23,7~3/MKr/cM2, 
B TO speMH kaK AilH OCTaJlbH~X MJ.1Kp03IleMeHTOB ee paa6poc BeCbMa 
cy~eCTBeH. 0AHaKO OKOH4aTeilbH08 3aKJ1~48HJ.1e 0 H8J.13MeHHOCTJ.1 
KOH4eHTpa4J.1J.1 Kailb4J.1H B CnJ.1HHOM03rOBO~ lliJ.1AKOCTJ.1, TaK me KaK 
J.1 3aKJ1~4eHHe 0 KOppeilH4J.1J.1 MelliAY MJ.1Kp03JleMeHTH~M COCTaBOM J.1 
aa6onesaHHHMH, 6yA;T CAenaH~ nocne nposeAeHHH H3Mep~HH~ Ha 
3Ha4HTenb~o 6onbweM 4J.1cne npo6. B 3TO~ CBH3H npeACTasneHH~~ 
B HaCTOH~e~ pa6oTe MaTepH~Il CJleAyeT C4J.1TaTb npeABapHTeJlbH~M. 

niHEPATYPA 

1. 6pa3eBJ.14 3. 'HAP· OVI~H1, 61,18-81-503, ,[\y6Ha, 1981. 
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PyKonJ.1Cb nocrynHna B J.13AaTeJlbCKHCi OTAen 
3 MaH 1982 roAa. 
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BpaseB~q 3. H ~p. 18-82-313 
MliKp03J18MeHTHbiH COCTaB CIIHHHOM03rOBOH JKH~KOCTH 

I13MepeH MHKp03J1eMeHTHbiH COCTaB CIIHHHOM03rOBOH JKH~KOCTH 
rra~HeHTOB KJ1HHHqecKoro OT~eJleHHH 11HCTHTyTa HeBpOJ10rHH r.KeJlb~e 

/ITHP/. lloKasaHo, qTo B COCTaB CIIHHHOM03rOBOH JKH~KOCTH BXO~HT: 
Cl , K ! Fe , Cu , Zn , Br , Ca. 11sMepeHHH rrpoBo~HJ1HCb MeTO,IlOM 
~eTeKTHpOBaHHH xapaKTepHCTHqeCKOrO peHTreHOBCKOrO H3J1yqeHHH, 
o6pasyeMoro IIpH B036~eHHH MHWeHeH rryqKOM IIpOTOHOB OT 3J1eKTpo
CTaTHqeCKOrO ycKopnTeJ1H BaH-~e-fpaa¢a 011HI1. 

Pa6oTa BbiiiOJ1HeHa B Jia6opaTopnH Hei!TpoHHoii ¢nsHKH 0115!11. 

npenpHHT 05'beAHHeHHOro I-1HCTI-1TYTa RAePHbiX I-1CCJleAOBaHI-1H. Ay5Ha 1982 

/ 
/ 

/1 

~·· ~~ 

Braziewicz E. et al. 18-82-313 /1 

The Microelement Composition of the Spinal-Cord Liquid J 

The microelement composition of the spinal-cord liq~d 
taken from the patients in the hospital in Keltz (Polan9) was 
measured. It was shown that there enter the following ele
ments: Cl , K , Fe, Cu, Zn , Br , Ca. The measurements wfYfe per
formed by the method of detection of characteristic1fx-ray 
radiation formed under excitation of the targets w{th proton 
beam from the electrostatic Van der Graaf acceler~tor of JINR. 

The investigation has been 
of Neutron Physics, JINR . 
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