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Results and Discussion

The use of SR XRFA has made it possible to find various disturbances of trace
element (TE) balance in 66% of children with gastrointestinal diseases.

It has been established that gastroduodenitis results in a deficit of Zn, Se and Ca. This deficit
is most pronounced in children who have an increased hair Pb level. The presence of an
inflammatory process in the gastroduodenal region, as it is known, considerably decreases
assimilation of ingested Ca. This is manifested not only in disturbances of growth of the bone tissue
that is found in children, but there are reasons to suppose that in subsequent years of life a
predisposition to osteoporosis as an independent syndrome will develop if timely correction of Ca
balance is not carried out.

In parallel with the typical clinical picture of gastroduodenitis combined with changes of Zn,
Se and Ca levels, symptoms of and syndromes of disbalance of other minerals which supplemented
the polymorphous picture of impairment of other organs and systems have been found.

A combined treatment of gastrointestinal diseases with enterosorbents, vitamins, mineral-
containing preparations and antioxidants have favorably influenced the gastrointestinal
inflammation symptoms, increased the duration of remissions, normalized the TE metabolism and
the immune status of the children.

Conclusion .
The SR XRFA technique is easy for clinical use. It makes it possible not only to obtain an
additional information for objective estimation of the current state of the disease and make a forecast
of its development on the background of TE disbalance, but also to carry out its controllable
correction in children with gastrointestinal pathologies.
The SR XRFA has permitted increasing the accuracy of analysis of TE content of hair by
several times as compared with the traditional methods of excitation by X-ray fluorescence.
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IPUMEHEHME P®A-CH JIJIs1 UHCCJIEJOBAHHUS KJIMMA THYECKHX
M3MEHEHW# EBPA3UICKOrO KOHTHHEHTA T10 OCAJIKAM O3EPA BAHKAJ 1
TEJEIIKOT'O O3EPA.

E.JL Compa6epr'’, M.A. I'paues’, MA. ®exopun’, LA, Kanyran', 0.M. Xnbicros',
C.H.Mesernes', I' H. Kynanasos®, B.M. Konaparses’, K.B. 3onorapes’, B.M. Llyxasos?,
EI'. Murnnckas’, B.A. Tpyrosa’, 10 IT.Konmoropos*, B.A. BoGpos *

1 - Jlummnonozusecxuii uncmumym CO PAH, 664033 Hprymex

2 - Huemumym sdeproii usuxu CO PAH, 630090 Hoeocubupck

3 - Huemumym neopeanuyeckoii xumuu CO PAH 630090, Hogocubupck

4 - Obvedunennvrii uncmumym zeonozuu u 2eogpuzuxu CO PAH 630090, Hosocubupck

P®A-CH wmcrionssosam ans  wmccnenmoBanms PACTIDEICNICHHE 3JIEMEHTOB B  OCAJOYHBIX
Kononkax osepa baiikan B uHTEpBaNe >MOXH Bpionec (0-780 teicau ner). O6rapyxeno, uro
KOHICHTPALHH HEKOTOPHIX 3/IEMEHTOB H/H/TH HX OTHONICHHS OTKITHKAOTCH HA M3MEHCHMS KJIAMara.
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Wupnkaroper:  Sr/Ba, St/Rb, Sr/Cs,U/Th, Zn/Nb, Mo, Br xoppenspyior ¢ comepkaHHeM
GuorenHoro kpemuesema (BiSi), Gonemoe copepkanye KOTOPOro BETHKO I TEAHUKOBHI W MAJIO B
nepuoasl oneaeHenui. Onementrl Ba,Rb,Cs, Th,La,Ce m Nd naoGopor amrukoppemmpyior ¢ BiSi.
[Tuxu ornomennii La/Yb, La/Y, La/Zr, Ce/Zr Mapkupyior OKOHYaHHE MEKIECAHMKOBHH M HAYamNo
oneAeHeHHH. TpH 3TH CEpPHHM rEOXHMHYECKHX CHTHANOB, BMecte ¢ BiSi orpaxaior BpemeHHBIE
ocumuAuMKM  KiaMaTta. ChekTpambHbIH AHANA3 TONYYCHHBIX BPEMECHHBIX PANOB IOKA3aj, HTO
NaNeco3anucH MOAYMHPYIOTCA opOmTambHBIMH yYacToramu 3emnn. Bce opOuranbHble MEPHOIBL:
9KCLEHTPUCHTET OPOHTHI-96 THIC. NIeT, HAKIOH OCH - 41 | 54 ThIC. Ner | npeneccuu ocu - 23 | 19
THIC. JIET TPHCYTCTBYIOT B 3alHCAX. 3TO JOKA3BIBAET, YTO KOHTHHEHTANBHBIN Knumat Bocrounoi
Cubunpu 3asucuT ot opbuTansHoro (opcuara apanorsdHO raobansHOMy Knamary, OGHapyKeHE H
OTIHYHS, HANPHMEDP HAHMYAE OYEHb CHIIBHOrO puTMa -72 THIC. JIeT, Kpa#iHe cnabo BHIPAKEHHOrO B
OKEaHCKOH H30TONHOH KPHBOH M CymecTBeHHO Oonpmas ammnmtyaa 41, 54 m 23 Teic. neTHux
IUKJIOB IO CPABHEHHIO C OKEAHCKOH M30TONHOM KHCIOPOXHOH KPHBOMH.

Jna nmomydenmsa CBEPXHmOAPOOHBIX TIEOXHMHYECKHX maneosammcel Owna  cosjana
CKAHHPYIOLIAsA CTAHUHs SJIEMEHTHOro aHammia - “bafikan” B NpOCKaHMPOBAH YYaCTOK KOMOHKH
Anano# 70 ¢cM H MPOXOILKHTENBHOCTBIO 0KOO 14-16 ThIC. MET, COOTBETCTBYIOMMIA MpPEABIAYIIEMY
noreriennto (Kapruackuit matepsan 26-52 Teic. ner). Ilar ckanmposanns cocrasun 4-20 ner. 310
HAa OJHMH-IBA MOpsAka NOAPOOHEE CaMBIX BBICOKOPA3PELIAIOIIMX MCCIICAOBAHHMI, BBHITIOMHEHHBIX
cerofHs Ha baiikane ¥ B OKEaHCKHX KOJIOHKAX H COM3MEPHMO C PaspellieHMeM JY4LIHX JEAOBHIX
samaced. [loxasano, wro ma HccneAyeMOM HHTEpPBANEe HMEETCA HE MCHEE MATH-IIECTH LHK/IOB
peskux norennenHii-noxonojanui. Cpeapss ATHTENBHOCTh OAHONO IMKIA OKOMO 2 THIC.JIET.
Halinennsie uukmsl, mpeacTassaior oTkmk Balikana na D/O coBbitas, 06HapyKEHHEIE B OKEAHCKHX
0caJKkax M XapaKTepH3YIOLIHECs MHTEHCHBHBIM cOpOcOM B OKeaH ruramtckux aiicbepros (IRD).
O6napyxeHHOE MOBEACHHE COBIIAJACT M C MOCIEAHMMH JAHHBIMH O copepxkanuu CO, B atMmocdepe,
NONYYCHHBIMH HEJABHO TPH HMCCNEAOBaHHH JbA0B B AmTapkrese (cranums “Bocrox”) m B
I'pernanun.

MsvencHms wimMaTa 3a TOCHENHEE ThHICAYENETHE ¢ paspemendeM 2-3 roma Geum
HCCNeOBaHBl MO ocankaMm o3epa Tenmenxoe. OGHapyxeHo, uro paa 3memenros: K, CaTi, Fe, V
ACMOHCTPHPYIOT SPKO BBHIPAKECHHBIM LHKN ¢ mepHogoM 10 mer, yro 6nM3Ko K WHKITY COMHEHHOI
axrasaocTH 8-11 mer. ITpn aToM neproauveckoe noseaenue Habmiogaercsa ¢ 1350 oot o 1650
rT., a mocne 1750 roga ucwesaer. 310 JOBONBHO YAUBHTEMBHO, T.K. PErY/ISPHEIE HHCTPYMEHTAILHEIC
Habmopaenns 3a Conanem, madatsie B 1611 rogy ¢ m306pereHmeM Teleckona MOKA3amH, YTO B
unrepsane 1630-1715 rr. conHevnsle MITHA OTCYTCTBOBANH (ITOT NEPHOJ COMPOBOMKAANCS PEIKHM
noxonogankem B Espone), a, Haummas ¢ 1750 roja, comHedHas aKTHBHOCTH IYIEPHOAHYECKH
meHanack. Ecnu npuHATaZ HaMM BpeMEHHad INKaja BEPHA, TAKOS MPOTHBOPEYHE MOMKET OBITH
00bacHeHO MO0 HEAOCTATOYHOM TOYHOCTHIO HAINMX OKCEPHMEHTANBHBIX JAHHEIX, IHOO
NPEATONOKEHHEM, YTO J0 KOHHA 16-ro cTOmeTHs NMKIBI COMHEYHOH AKTHBHOCTH OBLIH
CYIIECTBEHHO CHIIBHEE, YEM B COBPEMEHHBIH MEPHOA,

Uccnenosanme  mommeprkano  rpastamu  PO®U:  99-02-17118 u  99-05-64743,
Hurerpanuonnoit nporpammoii COPAH u rpantom ans monoasrx yuensix COPAH.

Esrennii JIesosou lNomeabepr gold@niboch.nsc.ru
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X-ray fluorescent analysis with synchrotron radiation (SRXFA) was used to study the
distribution of elements in sediments of Lake Baikal over the time interval of Brunhes Epoch (0-780
ky BP). The concentrations of some elements and their ratio respond to changes of the climate.
St/Ba, St/Rb, Sr/Cs, U/Th, Zn/Nb, Mo, Br positively correlate with the content of biogenic silica
(BiSi), which is high during of intervals belonging to interglacials and small in those belonging to
glacials. Such elements as Ba, Rb, Cs, Th, La, Ce and Nd anticorrelate with BiSi in contrast with
warm records. The peaks of ratio for La/Yb, La/Y , La/Zr, Ce/Zr mark the termination of
interglacials and beginning of glaciating. Three these sets of geochemical signals, together with BiSi,
reflect time oscillations of a climate. Spectral analysis of the records revealed that they are
modulated by orbital forcing. All Earth's orbital periods: eccentricity -96ky, tilt-41 and 54ky,
precession-23and 19ky are present in records. This proves that the continental climate of Eastern
Siberia depends on orbital forcing to the similar extent, as does the global climate. Few differences
have been found, too. For example, it have been detected a presence of high intensive rhythm -72 ky
which is extremely weak in the ocean isotopic oxygen curve and higher amplitudes of 41, 54 and 23
ky cycles compared with ocean isotopic oxygen curve were observed.

The scanning SXRFA station - "Baikal" was created for purposes of measuring most detailed
records of sediments. The interval of a Lake Baikal core with a length near 70cm and duration about
14-16 ky what is belonged to the previous warm period (Karga warming 26-52 ky) was scanned. The
sampling interval for scanning was 4-20 years. It is more detailed in 10-100 times than present high-
resolution Baikalian and ocean records and it is comparable with a resolution of the best ice-sheet
records. It has been revealed, that not less than five-six events of sharp warmings-coolings occured
during investigated interval. Mean duration of one event is about 2ky. Such cycles are response of
Lake Baikal on D/O events, which were observed in marine sediments and characterized by an unset
of gigantic Icebergs into ocean (IRD). The behavior detected coincides with the last data on the
content of atmospheric CO2, what have been obtained recently from drilling ice core in Antarctica
(station “Vostok™) and in Greenland. :

The changes of climate during last millennium have been investigated from sediments of Lake
Teletskoye (Altai Mountain) with the resolution about 2-3 years. Few of elements such as K, Ca, Ti,
Fe, V demonstrate a clearly periodicity with period about 10 years. This value is close to the main
period of cycle of solar activity 8-11 y. Such periodic behavior takes place from 1350y up to 1650 y
and disappears since 1750 y. It is rather surprising, since the tool observation of the Sun started in
1611y together with the invention of a telescope have shown that sunspots were absent during the
interval of 1630-1715y (this period was accompanied by sharp cooling in Europe). Nevertheless,
since 1750 y a solar activity periodically varies. If accepted by us the time scale is valid, such
inconsistency can be explained either poor precision of our experimental data or an assumption that
the cycles of solar activity were much intensive during 14-16-th centuries than at present time.

This investigation was supported by the grants RFBR: 99-02-17118 and 99-05-64743, the
Integration program of SBRAS and grant for the young scientists of SBRAS.
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NNPUMEHEHHUE P®A-CU U AMS JUISI PACHIM®POBKH IIPUPO/IbI BAPHALIUN
INNOTOKA KOCMOT'EHHOT'O BEPUJLIHA - 10 B OCAJKAX O3EPA BAMKAJL

K. Xopuyun ", EJI. Tomsa6epr %, K. Kobasmu ''T. Kasanu °.
1 - Lenmp adepiwix uccnedosanui u mexnonozuu Toxuiicko20 YHusepcumema,
Yuusepcumem Toxuo, SAnonus.

2 - Jlumnonozuyeckuii Huemumym COPAH, Hprymex, Poccus
3 - Hayuonanwsnoiii Hnemumym ucenedosanuii OKpycaioujeti cpeowi, Ilykyba, Snonus
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