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KPATKOE COOBIIEHHME

AOCTUWXXEHUA
JIABOPATOPUU AKTUBALIMOHHOIO AHAJIU3A
WHCTUTYTA SAEPHON ®U3UKU AKALEMUU HAYK
PECNYBJINKN Y3BEKUCTAH

A.A. Kucm, E.A. aHunoea*, H.C. OcuHckas

WuctutyT aneproit ¢pusuku AH PV, r. Tamkent, Y306exucran

PE3IOME. IlpencraBneH kpaTkuii 0030p HampaBIEHWH HCCIEAOBaHUN JaOOpaTOpHK aKTHBAIMOHHOTO aHAIN3a
WHcTtutyTa snepHoit Gu3uku AxagemMun Hayk PecyOmmku Y30ekucTaH B 00J1aCTH 3KOIOTHH U MEAUIUHBL. OTMEUeHO
MPaKTUYECKOC MPUMEHCHUC aKTUBAllUOHHOT'O aHalin3a KaK BEAYIIEro METoia HﬂepHOﬁ AHAJIMTUKHU — UCKIOYUTCIBHO
BBICOKOUYBCTBHUTEJIHFHOTO, HHPOPMATUBHOTO, MHOT'O3JIEMEHTHOT0, HE TPEOYIOIEro pas3ioKeHHs aHaJIUTHYECKHX 00-
pasnoB. [IpuBeneH cimcok cratei, omyonrnkoBaHHbIX B 20052015 TT.
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Mertojp! a/iepHON aHAIUTUKU UMEIOT Ba)KHEH-
miee 3Ha4YCHHWE B TOUCKE MOJIE3HBIX HCKOMAEMBIX,
SKOJIOTUHU, MEIUIIMHE, KPUMUHAIUCTUKE U MHOTHUX
JOPYTHX OTPAcisIxX Haykd M TexHuku. Ocoboe 3Hade-
HUE SIePHON aHAUTHKHU CBA3aHO C UCKIIOYUTEIHHO
BBICOKOH  YYBCTBHUTEIBHOCTHIO, = BO3MOXKHOCTBIO
OTIpefeNiCHHs] KOHIEHTPAMH OOJBIIOT0 YHCIa XH-
MHYECKHX DJIEMEHTOB B OJHOM o0Opasie, (opm
HaXO0XJIECHUS W 3aKOHOMEPHOCTEH MPOCTPAaHCTBEH-
HOTO pachpe/esieHus], Onpe/esieHus] OOIBIIOT0 YUC-
Jla paZiOaKTUBHBIX M30TOIOB U PSJIOM JPYTHUX TIpe-
nMytecTB. Cpenn METO0B SAepHON aHAIUTUKY aK-
THUBAIIMOHHBINA aHAIN3 3aHIMAaET BEIyIee MEeCTO KaK
UCKITIOYUTEIBHO BBICOKOUYBCTBUTENBHBIN, HH(OP-
MAaTUBHBIA U MHOTO3JICMEHTHBIA METOJ, He TpeOy-
FOIIUI Pa3I0XKEeHHsI aHATUTUHIECKIX 00Pa3IioB.

AKTHBallMOHHBIN aHanmu3 (Hapsgay ¢ paluoxu-
Muei) ObUI ompeseieH Kak BakHelllee Mpopuiiu-
pylolliee HaydyHOe HarnpaiieHue MHCTUTYTa siiepHO
¢m3nkn Axagemnn Hayk PecmyOnmmkm Y30ekwcTaH.
C camoro Havana 3TH HCCIIeIOBaHUS OBLIN Harpas-
JIeHBl Ha pelleHHe MPOoOJieM METaTypruH, reojo-
UM, TOPHOAOOBIBAIOUIEH MPOMBIIUIEHHOCTH, OWO-
JIOTUHM, KPUMUHAIACTUKH, apXEOJOTHH, MEINIIHHEI,
9KOJIOTHU ¥ Jp. Pa3BuTHE OCHOBHBIX HalpaBiIeHUU
WCCJIEJOBAHUN COOTBETCTBOBAJIO KOHILEMIUU U OC-
HOBHBIM MHPOBBIM 3TamaM pPa3BUTHUS aKTHUBAIIMOH-
HOTO aHanu3a. Hajo OTMEeTHTh, 4TO 3TH HCCIIEa0Ba-
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HUs TIPOBOIMIINCH B COTPYAHUYECTBE ¢ Ooyiee yem
CTa HAYYHBIMU M MPOU3BOJICTBEHHBIMH YUPEKACHU-
MU B paMKax MEXKIYHapOJHBIX IporpaMMm MA-
T'ATD, dhouma «Copernicus», rpantoB HATO u map.

B mocnennue ronapl riaBHBIM HamlpaBiICHHEM
nabopatopuyl ObUIM MCCIEIOBaHUS B O0JIACTH 3KO-
JIOTHU ¥ ME/IUIUHEI.

Pa3paboranbl MeTOAMKH aHaIU3a BOI, a3po30-
Jield, TOYB, MPOJAYKTOB MUTaHUS U APYTUX OOBEKTOB,
XapaKTepHU3YIOIIUX COCTOSHUE OKPY KAIOIIEH CPE/IbI.
Pa3paboranHble METOABI HCIOJIB30BAIKNCH B HCCIIE-
IoBaHUAX Ha (HoHOBOM ypoBHE (TOphl TsaHb-11lams,
[Tamup-Anaii; 3anoBenHuku 3aaMuH U Yatkan, o3e-
po Capsruenek, Uepnoe mope, Tuxuii u ATnanTuue-
CKHMH OKeaHbI, APKTHKa, AHTapKTHIa), UMIIAKTHOM
ypoBHE (ropoza, 3aBojbl) U B pailOHaX 3KOJIOTHYe-
ckux 6encteuii (IIpuapanse, YepHOOBUTH U ApyTHE).

Metonuku onpeaeicHus: GopM MHUTPALMH diie-
MEHTOB IMO3BOJHIN MOJYYHUThH PSJI UCKITFOUHTEIHLHO
Ba)XKHBIX pe3yJbTaToB. Tak, yCTaHOBICHO, YTO B Ma-
pora3oBoli (haze armocepHoro Bo3ayxa (0coOEHHO
Ha TPOU3BOJICTBAX) MOXET COICPKaThCS OOJbLIe
TOKCHYHBIX JJIEMEHTOB, YEM B a3PO30JIiX, KOTOPHIC
(B oTiIMYHE OT Mapora3oBoi a3el) KOHTPOIUPYIOTCS
U 10 OTHOLICHHIO K KOTOPBIM pa3padaTbIBaloTCs H
UCTIOJIL3YIOTCS METOJIbl 3alIUThI OPTAaHOB JbIXaHHUS.
YcraHoBneHo, 4To (OPMBI MHUTPalliM TOKCHYHBIX
3JIEMEHTOB B IOBEPXHOCTHBIX BOJAX APHIHON 30HBI
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(kakoBOM SBISETCS W Y30EKHCTaH) PE3KO OTIMYa-
FOTCSI OT (OpM MHUTpaIlii B TyMuUIHOW 30HE. Tak,
MOKa3aHo, 4YTo ()OPMOH MHUTpaAlMAd PTYTH MOTYT
OBITh €€ KOMIUIEKCHBIC COCIUHCHHUS C MECTUIMIaMU
Y IPOTyKTAMHU UX PA3JIOKCHUS.

C TouKkHM 3peHus BHISABICHHS HEOIArOmpHUATHBIX
OKOJIOTHYECKUX YCIOBHH W OLEHKH BO3JCHCTBUS
OKpYKaroIIel Cpeibl Ha YeIOBEKa MCCIIEIOBAJICS CO-
CTaB adpo30JIeHd Ha MPEANPHUATHSIX, a TaKXKe 3arps3-
HeHHOCTh pek Cpenneit Azun u [Ipuapanss (BKitodas
3arpsi3HEHHOCTD JIOHHBIX OTJIOXKEHUH W OUOTHI), TIPO-
JYKTOB THTAHUS, MUTHEBONH BOJBI M JIPYTUX OOBEK-
TOB. BBUIO MOKa3aHo, YTO pacTyIee Mo TEYCHUIO pe-
ku Coip-/lapes comepkanne ypaHa CBS3aHO HE TOJb-
KO C YPaHOBBIMH MECTOPOKACHUSIMH, HO U C HCIOJb-
30BaHuEM (pochOpHBIX yIOOpeHuil, coaeprKamux mno-
BBINICHHOE KOJIMYECTBO ypaHa. B HacTosiee Bpems
COBMECTHO ¢ HOpBEXCKMM YHHBEPCHUTETOM HAyK O
JKU3HH TIPOBOJISITCS MCCIENOBAaHUS B OONACTH MPOH3-
BOJCTBA M TpUMeHeHUsI QocopHBIX ynoOpeHuil, a
TaKKe M3y4aeTcs BIUSHHUE MPOAYKTOB MUTAHUS, BO3-
JICTAaHHBIX C WCIOJF30BAaHUEM TaKUX YIOOpEHWH, Ha
opraHu3M uenoBeka. HadaTel paOoThI TIO0 M3YYEHHUIO
BO3JIEUCTBUSA HA DKOJOrHI0 Y30ekucraHa Tapkuk-
CKOTO aJIIOMUHHEBOT0 KOMOWHATA.

Bonpmioe koauM4ecTBO HAay4HBIX HCCIAEAOBAHUI
TIOCBSIIIIEHO M3YUYEHHIO DJIEMEHTHOTO COCTaBa JeKap-
CTBEHHBIX pacTeHui, mpouspacramomux B CpemaHe-
a3MaTCKOM PErHoHe, JUIsl CO3JaHus KiacCu(UKaluu
Ha OCHOBE MaKpO- ¥ MHKPO3JIEMEHTHOTO COCTaBa.

UccnenoBanus B 00JIaCTH MEIUIMHEI TPOBOTU-
JUCh COBMECTHO C PA3IUYHBIMU MEAULUHCKUMU
VUIPSKICHUSIMHI W HAYYHBIMU IIEHTpamMu PecyOmuku
Y30exucran.

CoBMECTHO € O(TaTBMOJIOTAMH  METOAOM
HEHTPOHHO-AaKTUBAIIMOHHOTO aHAIHM3a OIPEACIICHO
CoJIepKaHMe DJIEMEHTOB B CIIC3HOM JKHIKOCTH TIPaK-
TUYECKH 3JJOPOBBIX JIFONIEH U OOJNBHBIX C TICEBIIOIKC-
(hommaTtuBHBIM cuHApOMOM. [lokazaHo, 4TO U3MEHe-
HHE MUKPOJJIEMEHTHOTO COCTaBa CIE3HON KUIAKOCTH
y OOJBHBIX C IMCEBIOAKCHOTMATHBHBIM CHHIPOMOM
CBUCTEIHCTBYIOT O HApPYIIEHUH METaOOINIEeCKIX
MPOIECCOB B TJla3y, a BBISBJICHHBIN AwcOanaHc
IIUHK—KEJIE30, BO3MOXKHO, ONpPENesIeT MaTOTeHETH-
YECKYH0 POJIbh METa0OINYECKIX U3MEHEHUH B pa3BH-
THU TICEBI0IKC(OIMATUBHOTO CUHAPOMA.

B oOmact MemuimmHbl OOJIBIIOE KOJIWYECTBO
paboT TOCBSIIIEHO HW3YUYCHHIO JIEMEHTHOTO COCTaBa
BOJIOC YesioBeKka. VIMEeroTcs pa3niyHble HallpaBIeHUS
IpU U3YUYEHHUU 3JIEMEHTHOTO cocTaBa Bojoc. [lepBoe
CBSI3aHO C MPOOJIEeMaMU TOKCHKOJIOTHH (B YaCTHOCTH,
KPUMHUHATUCTHKH ). BTOpBIM HampaBieHUEM SBIISETCS

YHHUKQJIBHOCTh HWHAWBHIYAIBHOTO 3JIEMEHTHOTO CO-
CTaBa BOJIOC, YTO MO3BOJIAET MPOBOAUTEH MEPCOHANb-
HyI0 uaeHTH(uKanuio. TpeTbe HanpaBlieHUe — CBSI3b
COCTaBa BOJIOC C 3arpA3HEHUEM OKPY)KaIOIIel CpPe/Ibl.
W, HakoHell, 4eTBEPTHIM HANpaBICHHUEM MOXHO CUH-
TaTh KCIIOJB30BAHUE DBJIEMEHTHOTO COCTaBa BOJIOC
KaK MEIUIIMHCKOTO IMOoKa3aTeis A/ BBIIBIEHHUS TOTO
WJIA MHOTO 3a00JIeBaHuUSI.

B pesynbraTe monydeHBl paHee HEU3BECTHBIC
JaHHBIE O CBS3M 3JIEMEHTHOTO cocTaBa OuocyocTpa-
TOB Y€JIOBEKa C MaTOT€He30M MHOTHX 3a00JIEBaHHM.
Ocoboe 3HaueHne UMeNTH pa3paboTKH B MCCIIEIOBA-
HUU 3JIEMEHTHOTO COCTaBa BOJIOC, KOTOPHIE MO3BO-
JWIN TPEUIOKUTh METOABl MAacCOBOTO CKPHUHHUHTA
COCTOSIHMS 37I0POBbsI, BBIJCJIEHUS TPyNI pHUCKa U
HEOJIAarONpUATHON IKOJOTHYECKON (F€0XMMUYECKON
1 po¢eCCHOHATTFHOM) HAarpy3KkH Ha OpPTaHW3M dYe-
JIOBEKa.

HccnenoBanoch M3MEHEHHE 3JIEMEHTHOTO CO-
CTaBa BOJIOC OONBHBIX CaxapHBIM JHA0ETOM U
HalIeHbI KOPPEISAIUN MEXTy COIepKAHUEM TIIFOKO-
3Bl U XpOMa M CeJieHa B BoJiocax (OTpHIIaTeNbHAs) U
MOJIOKUTENbHAs — C MapraHieMm. bpumm Takke
HalIeHbI KOPPEJSIIIUKA MEX]Ty HHJEKCOM MacChl Tela
M cKaHIueM (ITOJIOKUTEINIbHAS) U CelieHOM (OTpulla-
TeJIbHAA), a TaKKe OTpULATeNbHAS KOPPEIAnus
MEXIy COJIEpKaHHUEM CeJleHa W TPOJOJDKUTEIHHO-
CThiO 3a00seBanus. [loydeHHbIe TaHHBIE TIOJTBEP-
/Ial0T BaXXHYIO POJIb MUKPOIJIEMEHTOB B ITaTOTEHE-
3e nquabeTa, B 4aCTHOCTH XPOMa.

[Ipy m3ydeHUM MUKPOAIIEMEHTHOTO CTaTyca
nereil ¢ 3a00JIeBaHUSMHU OPTaHOB JbIXaHUS BBISIBIIC-
Hbl MUKPO3JEMEHTO3bl KalbLMd, IIMHKA, MEIH, Ke-
ne3a, 6poma m npyrux snemeHToB. [lokazaHo, 4TO
CBOEBpEMEHHOE BKIIOUCHHE B KOMIUIEKCHYIO Tepa-
MU0 BUTAMHUHHO-MHUHEPAJIEHOTO KOMITJIEKCAa HOpMa-
JIU3yeT AJIEMEHTHBIN cTaTyC ¥ NMPUBOJIUT K yIIydIle-
HUIO UCX0/1a 3a00JIeBaHMS.

W3ydenne 31eMeHTHOTO COCTaBa KOXKH M BOJIOC
OOJIBHBIX BYJIBIapHOM My3BIPYATKOM IMOKa3ajo, 4To
BBICOKHE 03Bl M JUIUTEIHHOE NMPHUMEHEHHE TOpMO-
HOTEpaIHy MPUBOANT K CHIKEHHUIO UMMYHHTETA.

COBMECTHO C UMMYHOIIOTAMHU TPOBEACHBI HC-
CJIeIOBaHMs aHalIHu3a BOJOC, CBHUIETENIBCTBYIOIINE
00 y4acThu psSAa Makpo- U MHKPOIJIEMEHTOB B
(hOpMUPOBaHUN HMMMYHOJIOTHYECKOH HeIoCcTaTou-
Hoctn BUY-uHdumpoBanHoro (Bce ypoBHH UMMY-
HOJIOTUYECKOTO OTBeTa: (haroluTo3, amonro3 u Jp.,
obnuraTHo 3aBucaT ot npucytcteus Ca, K, Mg, Zn,
Br u npyrux mMakpo- ¥ MUKpPO3JIEMEHTOB), YTO TOJ-
TBEPXKJAIOT BaXXHOCTh OaylaHca Makpo- W MHKPO-
3JIEeMEHTHON cucTeMbl opranuzMa BHUY-undummpo-
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UHCTUTYTA SEPHOM ®U3UKU. ..

BaHHOT'O YEJIOBEKa Ui HOPMaJbHOTrO ()yHKUHOHU-
pOBaHMA KaK €ro MMMYHHOM CHCTEMBI, TaKk U BCEX
(u3noNIOTHYECKNX CHUCTeM oOpraHusMa. B cBs3u ¢
9THUM HapyUIeHHs Makpo- U MUKPOIJIEMEHTHON CH-
cTeMbl, BhisgBIIeHHbIe Y BUY-uHpUIMpoBaHHBIX Ma-
LIMEHTOB HMMEEeT CBOE 3HAUCHHE B IaTOTEHEe3€ JaH-
HOW MH(EKIH, a KOPPEKLMS UX — CBOE ONpE/IEIICH-
HOE 3HAa4YeHHE TNpH MPOBEIACHHUU JICUEHUS JaHHOU
[1aTOJIOTHH.

N3yueHne B3aMMOCBSI3H 3JEMEHTHOTO COCTaBa
BOJIOC U COCTOSIHUSI OKPY>KaloIlel cpelbl UcciaenoBa-
nachk Ha npuMmepe TamikeHTcKol obnacty, T. TaiikeH-
Ta, PAOHOB € Pa3BUTON MPOMBIIUIEHHOCTBIO.

ITorydeHHbIE Pe3yIbTATEl H KOPPENSALUNA MOTYT
OBITH MOJIOKEHBI B OCHOBY HOBBIX AMAIHOCTHYECKUX
[IO/IXOJI0B U METOA0B KOPPEKIUH 3JIEMEHTHOTO CTa-
Tyca OpraHM3Ma YeJIOBEKa.
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BRIEF OVERVIEW ON THE ACHIEVEMENTS
OF LABORATORY OF ACTIVATION ANALYSIS
OF INSTITUTE OF NUCLEAR PHYSICS
OF THE UZBEKISTAN ACADEMY OF SCIENCES

A.A. Kist, E.A. Danilova, N.S. Osinskaya
Institute of Nuclear Physics of the Uzbekistan Academy of Sciences, Ulugbek settl., Tashkent 100214, Uzbekistan

ABSTRACT. Nuclear-physical analytical methods are of great importance for mineral exploration, ecology, med-
icine, forensics and other fields of science and technology. Among them activation analysis occupies a leading position
as an extremely highly sensitive, informative and multi-element method, which does not require destruction of analyti-
cal samples. Ecological and medical investigations with the use of activation analysis are the major scientific direction
of the Institute of Nuclear Physics at Academy of Sciences of Uzbekistan.

During ecological studies there were developed the analytical techniques for water, aerosols, soil, food products
and other objects characterizing the state of the environment, which have been used in research on the background level
(the mountains of Tien Shan, Pamir-Alay; Zaamin and Chatkal preserves, Lake Sary-Chelek, Black sea, Pacific and At-
lantic oceans, the Arctic and Antarctica), on the level of impact (cities, factories) and in areas of environmental disasters
(Aral sea region, Chernobyl, etc.). The techniques for determining the forms of migration of chemical elements have
provided a number of exclusively important results in terms of revealing adverse environmental conditions and as-
sessing the ecological impact on human population. Now in cooperation with the Norwegian University of Life Scienc-
es there is an ongoing research in the field of production and use of phosphate fertilizers, as well as on the effect of
food, cultivated using such fertilizers, on human organism.

A large amount of research is devoted to studying the elemental composition of medicinal plants growing in the
Central Asian region, to create a classification on the basis of macro- and trace element content.

Researches in the field of medicine were conducted in cooperation with various medical institutions and scientific
centers of the Republic of Uzbekistan. Together with ophthalmologists by neutron activation analysis there determined
the contents of chemical elements in the tear fluid of healthy subjects and patients with pseudoexfoliation syndrome. A
significant number of works is devoted to studying the elemental composition of human hair. New data are obtained on
the relationship of elemental composition of human biological substances to the pathogenesis of many diseases. Of par-
ticular importance are the studies on hair elemental composition which allowed to propose methods for mass screening
of health condition, stratification of risk and adverse environmental (geochemical and occupational) load on human or-
ganism. Together with immunologists there conducted a research using hair analysis, which indicates the participation
of some macro- and trace elements in the formation of immune deficiency in HIV positive patients (all levels of immu-
nological response: phagocytosis, apoptosis, etc. are closely depend on Ca, K, Mg, Zn, Br and other macro-and trace el-
ements), confirming the importance of the body mineral and trace element balance in a HIV-infected person for normal
functioning of his immune system and all physiological systems of the body.

The relationship of hair elemental composition and the environment was studied by the example of the Tashkent
region, Tashkent city and districts with developed industries. The obtained results and correlations can form the basis
for new diagnostic approaches and methods for correction of human elemental status.

KEYWORDS: activation analysis, ecology, medicine, macro elements, trace elements.
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