CrniekTp 0M03JIEMEHTOB BOJIOC JIeTeil ¢ HEXOMKKUHCKUMHU JUMPOMaMu
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[IpoBenen ananu3 coaepxanus 28 OUO’IEMEHTOB B Bojiocax 12
aereir (10 wmanpuukoB M 2 JCBOYKH) C HEXOMKKHHCKUMH
aumpomamu. M3 Tpynmbl 3CCEHITMATBHBIX OMOJIOTHUECKH aKTUBHBIX
MHUKPOSJIEMEHTOB YCTAaHOBIIEHO CHW)XCHHE COJIEp)KaHus >Keresa,
[IMHKa, MEAM, CelieHa, MapraHiia, MOJuOJeHa U yBEIWYCHHE
KOHIIEHTpAIlMl  XpoMa, KoOambra. M3  rpynmel  yCIOBHO
ACCEHITMANBHBIX ~ MHUKPOJJIEMEHTOB  OTMEYEHO  YBEIUYCHHE
coaepxkanus propa, 6poma, 60pa, HUKEINs, BaHAIUs U MbllIbska. U3
Ipynnbel  TOTCHIIMAILHO  TOKCHYECKMX M TOKCHUYECKUX
MHUKPORJICMEHTOB BBISIBJICHO YBEITMYCHHUE KOHIICHTPAITUU CTPOHIIHS,
1e3us, CBUHIA, Kaamus u Oapus. Ilokasana Ouomormyeckas poib
MHUKpPODJICMEHTOB B (OPMHUPOBAHUM U PA3BUTUU TATOJIOTHH
reMoro33a.

KitoueBbie citoBa MHUKPOIJIEMEHTHI, BOJIOCHI, ACTH, HEXOKKUHCKHE
TUM(GOMBI.

T. Kozarezova, S. Kozarezov
Hair bioelements spectrum of the children with non-Hodgkin's
lymphoma’s

Composition of 28 hair bioelements of 12 children (10 boys and 2
girls) with NHL was analyzed. The reduction of Fe, Zn, Cu, Se, Mn,
Mo contents and the increase of Cr, Co concentration were
determined in the group of essential bioactive microelements. The
increase of F, Br, B, Ni, V contents was marked in the group of
conditionally essential bioactive microelements. The increase of Sr,
Cs, Pb, Cd, Ba concentration was determined in the group
potentially toxic and toxic microelements. Biological role of
microelements in hemopoesis pathology formation and development

was indicated.
Key words. microelements, hair, children, non-Hodgkin's
lymphoma'’s.

W3BecTHO, YTO U3MEHEHUE YPOBHEH OMONIOTMYECKH aKTUBHBIX 3JIEMEHTOB B Pa3IMYHbBIX
OuocyOcTparax opranuzMa (BOJIOCHI, MOYa, KPOBb, KOCTHBI MO3T) MOXKET XapaKTepH30BaThCs
M30BITKOM, HEAOCTaTKOM M JucOajaHCcOM, NPHUBOJAIIMM K HapyLIEHUsIM TOMeocTa3a |
CTIIOCOOCTBYIOIIMM Pa3BUTHIO TATOJIOTHYECKHX cocTosiHui [1]. B nmutepatype mmeercs He
JOCTaTOYHO ITyOJMKAIMH, MOCBSIIEHHBIX H3YYCHUIO COJEPKaHUs MHKpodJeMeHTOB (MD) B

KpOBU U Moue JeTeil mnpu 3a00JeBaHUAX KPOBHU:

AHCMHUAX, MHCIOAUCINIACTUYCCKHUX

CHUHJIpOMax, remooOmacro3ax [2; 5; 6]. Pabotbl, kacaromuecss HCCIEAOBAHUN COICPIKAHUS
OMOAJIEMEHTOB B BOJIOCAX JIETEH C OHKOIMATOJIOTHEH, TIPAKTUIECKU OTCYTCTBYIOT. B Hacrostiee
BpEMsI YCTAaHOBJICHO, 4YTO MHUKPODJICMEHTHBI COCTaB BOJIOC COJACPXKUT HHGOPMAIUIO O
CTCTICHU 3arps3HEHUS OKPYXKAIOIeH cpeabl HE TOJBKO HAa MOMEHT HX TOCTYIUICHHUS B
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opraHu3M, HO W B Oosee OTHaJeHHblE NEPUOABl KU3HU. OTKIOHEHUS B COAEPKAHHUU
AcCeHIMaNbHBIX MO U HaKOMJIEHHE TOKCHYECKUX MDD MOryT CIIyHUTh HE TOJBKO KPUTEPUIMU
HKOJIOTMYECKOr0 HEOJIaronoiayyus, HO U MapKepaMH JOHO30JOTHYECKOM JAMAarHocTuku. B
CBA3M C OTUM CEroAHs HEKOTOopble 3a00JieBaHMs, B TOM UHCIE M 3JOKAYECTBEHHBIE
HOBOOOPAa30BaHUsI, pPACCMATPUBAIOTCSI MHOTMMH MCCIIEIOBATEIISIME KaK dKo3aBUCUMBbIe [8].

Lenpto paOoOThl SBUJIOCH OIpPEACIIEHUE COCTaBa OMOJIOTMYECKH AKTHUBHBIX AJIEMEHTOB
BOJIOC JieTel ¢ HexopKKkuHCKuMU JinMpomamu (HXJT) u BeisicHeHUE uX poJid B OPMUPOBAHUU
JAHHOM IaTOJIOTHUH.

Matepuansl U meroabl. [IpoBeneno oOcnemoBanue 12 nereit (10 manpumkoB u 2
neBoukn), bonpHbIXx HXJI, B Bo3pacte ot 3 10 13 j1eT, HAaXOAMBIIUXCS HA JICYCHUH B JICTCKOM
remartonorudeckoM 1eHtpe (1 Kb r. MuHCKa) M MPOXKUBAIOIMIUX B Pa3IMYHBIX PETHOHAX
Pecnyoniuku benapycs. B 3aBucuMocTH OT pe3yiapTaToB HMMMYHO(MEHOTUNUpOBaHUS T-
knerounbld Tun HXJI BeisiBnen y 4 nereit, B-knetounslit Tun - y 8 GonbHbIX. Cpeau HUX 3
6onbHbIX ObLTH co |l cramueit HXJI, 5 nereii - ¢ |l cranueit u 4 pebenka — ¢ HXJI B IV
ctaauu. 60 % GonbHBIX NONydanu cneuuduueckyro tepanuio no nporokoiam NHL BFM-90 u
40 % - nmo nmporokonam ALL BFM-90. V 33,3 % 060yibHBIX yCTAaHOBJIEHO OCJIOXHEHHE —
XpOHUYECKUI BUPYCHBIN renatut C.

OO6pa3iibl BOJIOC MOJTyYalid OCTPUTAaHUEM 3a0CTPEHHBIMU CTEKJIAMH U3 5-6 MECT T'OJIOBBHI.
B nonydeHHbIX 00pa3iiax onpenessiu cojaepxkanue 28 OMO3IEMEHTOB: HaTpU, Kaaui, IUHK,
KaJIBIIMH, XKejae30, Melb, koOanbT, OpoM, MarHuii, mMapraseil, ceieH, 6op, ¢htop, Boibdpam,
MonubaeH, Oapuii, 30J0TO, MBIIILIK, XPOM, KaaMWM, [E€3UH, CTPOHIIUHN, HHUKEIb, YpaH,
BaHaJUi, aIFOMUHUM, CBUHEL, pTyTh. KOHTpONBHYIO rpynmy coctaBuin 16 310poBbIX JeTel B
Bo3pacte or 3 no 10 mer, mpoxkuBaBmue B r. Muncke. CopaepkaHue OHODIIEMEHTOB
ONpEJEeNsIA METOJIOM aTOMHO-a0COPOLIMOHHOM crieKTpoMeTpuu. MccienoBanusi NpoBOAMINCH
10 Hayaja crneuumduuecko M cumnromatudyeckol tepanuu. Cratuctuyeckas oOpaboTka
MaTepuaia npoojauiack Ha [I9BM ¢ momoripio mporpammHoro nakera Biostat [3].

ABTOpBI BBIpAKAIOT OJarogapHOCTh 3a TOMOLIb B OMNPEACIICHUH COJEpKAHUS
OMOJIOTMYECKU aKTUBHBIX AJIEMEHTOB B Bosiocax jereid, 6onpHbIX HXJI,- k.M.H., noueHty ['pech
H.A.

Pesynbratel u o0cyxnenue. I[IpoBeaeH aHamu3 cojepxaHus 28 OHOJIOTMYECKH
aKTUBHBIX 23jieMeHTOB B Bosiocax jgeret ¢ HXIJIL. CormacHo kiaccudukanuu BCEe OHHU
pacrpeleieHbl Ha TPYIIbl: MHKPOIJIEMEHThl (ICCEHIMANbHBIC, YCIOBHO 3CCCHIIMATbHBIC,
MOTEHIIHAIBHO TOKCHYECKHE M TOKCHYECKHE) W MakpodneMeHThl [1]. OneHka coaep:kaHus
scceHImabHBIX MD (OMD) B Bojiocax mo3BoJiwia yCTaHOBUTh Y 00sbHBIX HXJI moctoBepHOE
CHW)KEHHE MEIHM, I[MHKa, Maprasiia, cejeHa, MoJMOJeHa, jKeje3a M yBeJIMdYeHHe KoOalbTa,
XpOMa 10 OTHOIICHUIO K 3HAYEHUSIM KOHTpoJibHOW Tpymmbl (Tadm. 1). Jlokazano, uro DMD
(’kenme30, Melb, IUHK, CEJICH, MapraHel]) aKTMBHO YYacTBYIOT B T'€MOII033€. MUTOTHYECKOM
KJIETOYHOM IIMKJIE, T€MOIJIOOMHOO00pa30BaHnM, CTAOUIN3AMK MEMOpPAHHBIX KOMIIOHEHTOB U
MPEeIOTBPAIICHUHN 3JI0KAaYECTBEHHOrO NepepoxaeHus KieTok. Jlehpuuut stux MDD MoxeT
MPUBOJUTH K AecTabuin3anuu (pYHKIIMOHUPOBAHUS KJIETOK BCEX TPEX JIMHUI KpPOBETBOPEHUS,
a, CIENOBaTelIbHO, K HApYUIEHUI0O HMMYHOI€HE3a U CHIKEHHUIO KOMIIEHCATOPHBIX
BO3MOXHOCTEM KOCTHOro Mo3ra. [[is yrouHeHust poiu HeKoTopblx OMD B (popmupoBaHuu
MATOJIOTUM TEeMOIO033a MPOAHAIM3UPOBAHBI MOKA3aTENIM UX COJAEpPM aHUS B BOJIOCAX JIETEH C
HXJI B 3aBucumoctu ot wMopdonorun nepudepudeckoir kposu. Ilomydyena mnpsimas
nocroepHas (p< 0,01) xoppensMoHHAs 3aBUCUMOCTb MEXY COJICPIKaHHUEM dKelie3a, MEIH,
LMHKA, MapraHia 1 KOJIMYECTBOM IPUTPOIIUTOB, COAEPKaHUEM reMOTJI00MHA.

Tabnuma 1



ConeprxaHre OCHOBHBIX 3CCEHIIMANIBHBIX MUKpodaeMeHToB (M £ m) B Bojocax jeteit ¢
HEXOJPKKUHCKUMHU JTUM(POMaMHU

Tpyn- Dokazarems O3, pmoi

Ll HENEID MEAE HK | MomudzeH | cemeM | mapramsn| KobameT XpoM

XL |12,334073 | 7,72£028 | 483%1 5| 067040011 | 1,3820,07 | 1422000| 0,310,002 | 0.9120,16

(n=12) *k *h ¥ * * w4 4 w

Kox-

pons |21,3520,97 (1060047 [ 102,747 2] 012940011 |0,2020,018| 3,7820,14| 0,019+0,001 | 0,7120,04

{(n=16)
[Mpumeuanue: *u ** - Hammuwme goctoBepHbIX paszauumii (P< 0,01*; p< 0,001**)

aHAJIU3UPYEMBIX MTOKa3aTenaed MO Mo OTHOLIEHUIO K KOHTPOJIIO.

Ha wamr B3risg, oqHUM U3 MEXaHU3MOB BO3HHUKHOBEHHUS aucOananca DMD B Bomocax
neteit ¢ HXJI aBnsieTcs aucOananc ypoBHs OMONIOTMYECKH aKTUBHBIX 3JIEMEHTOB OKpY KaroIiel
Cpe/bl, KOTOPBI MPUBOIUT K Mepepacipeie/icHHI0 UX B KieTkaxX. Jloka3aTebCTBOM JIaHHOTO
MOJIOKEHUS CIYXKUT YBEJIUYCHHE KOHIICHTPAIMK YCIOBHO 3cceHIuanbHbix MD (drop, Oop,
Opom, HuUKedb, BaHaaui) B Boyiocax jeredr ¢ HXJI (tabm. 2). Bce BBINICH3IIOKEHHOS
CBHUJICTEIBCTBYET O XPYIKOCTH MEXaHH3MOB MOJJCPKAHUS MHKPOAIJIEMEHTHOIO TOMeocTas3a
OpraHu3Ma, Korja He3HAUYNUTEIIbHBIC CIABUIH COACPKAHUS OTACIbHBIX OMOJOIMUYEeCKH aKTHBHBIX
9JIEMEHTOB B OKPYIKaIOIIEH Cpe/ie MPUBOIIT K X TUCOAIaHCy B OpraHUu3Me.

W3 rpynnel moTeHHMaIbHO TOKcudecknx MO B Bonocax nered ¢ HXJI BbisiBiIeHO
nosbiieane (P< 0,001) comepkanus crponnus (0,0053+0,0001 mkr/r) u uesus (0,14+0,04
MKr/T) mo otHomeHuto kK koHTposto (0,0024+0,0002 u 0,049+0,003 MKr/r COOTBETCTBEHHO).
VYposens ypana (0,024+0,002 mxkr/r), 3omota (0,33+0,009 mkr/r) u Bonbdpama (0,26+0,011
MKT/T) TOCTOBEPHO HE OTIWYAICS OT KOHTpoibHbIX 3HaueHuit (0,023+0,001, 0,31+0,008 u
0,24+0,012 MKr/r COOTBETCTBEHHO).

Tabnuia 2

ConeprkaHre OCHOBHBIX YCJIOBHO CCEHIIMAIBHBIX MUKpodsieMeHToB (M £ m) B Bostocax
JICTEeH C HEXOKKMHCKUMH JTUMGPOMaMHK

TTorazate mt YENOBHO HeCcerTPaNBEEN M3, Mur/r
Tpyrmet brop Gop Bpom HHES B BAHAAT MBI AR
{ﬁg) 132,50£3,80% | 2,86£0,06% | 5,6420,17% | 1,3620,03* {0,06420,001%| 0,22+0,02
EE’::}’;’;"' o1,56£3,25 | 1,66:0,12 | 322:000 | 1,000,061 | 0,031+0,02 | 0,19+0,02
[Mpumeuanue: *u ** - Hammuwme goctoBepHbIX paszauumidi (P< 0,01*; p< 0,001**)

aHAJIM3UPYEMBIX MTOKa3aTenaed MO Mo OTHOLIEHUIO K KOHTPOJIIO.

AHanu3 cojiepkaHusi TOkcuueckux M3 B Boiocax OOJIBHBIX JIeTeH Toka3an u30bITOUHOE
HAKOIUJICHHE aJTIOMUHUS, CBUHIIA, KaAMUS U Oapus PU OTCYTCTBUU IOCTOBEPHOI'O OTKJIOHEHUS
YPOBHS PTYTH 10 OTHOIICHUIO K KOHTPOJIbHOU rpymre (Tadi. 3).

Tabnuua 3

ConmepxaHue TOKCHUYECKHX MHKpodsieMeHToB (M
HEXOJPKKUHCKUMHU JTUM(pOMaMHU

=+

M) B BoJiocax JeTed C



Hokasarem1 Toxcrrieckss M2, pknT

Tpymumes CBHEHCL PIYTE KaZpEst Gapii BN

I (n=12) | 0,075+0,002%% | 0,37£0,03 | 0,41+0,00%% | 0,88£0,02% | 12,26+0,61%

Koempors (n=16) | 0,056:0,002 | 0,32¢0,00 | 0,2020,02 0,70:0,04 | 10,3040,25

[Mpumeuanue: *u ** - Hammuwme goctoBepHbIX paszauumii (P< 0,01*; p< 0,001**)
aHAJIM3UPYEMBIX MTOKa3aTenaed MO Mo OTHOLIEHUIO K KOHTPOJIIO.

VYBenuueHue B BOJIOCAX KOHIEHTPALMH MOTEHIUAIBbHO TOKCUUYECKUX U TOKCHUeCcKuX MO
MOXXET OBITh PAaCLEHEHO KaK HEMOCPEACTBEHHOE BIUSHHUE HEraTUBHBIX (PAKTOPOB BHEIIHEH
cpenbl Ha opranu3Mm B nenoMm. [lo ganHeiM BO3 u nutepaTypHbIM JaHHBIM JIOKa3aHO, 4YTO
colepkaHue OMOJOTMYECKM aKTHBHBIX 3JEMEHTOB B BOJIOCAX OOBEKTHUBHO OTPaKaeT
DIIEMEHTHBIN cTaTyc opranu3ma [4; 7; 9].

Pesynbpratsl copepkaHus MakpodJIEMEHTOB B Bosiocax aerei ¢ HXJI ceunerenscTByeT o
J0CTOBEpHOM CHWeHuM Kanus (247,6£7,3 wmxr/r) u kampnums (1307,0£33,2 mkr/r) mo
OTHOIIICHUIO K 3HAa4YeHUsAM KoHTposbHOW rTpymmbl (333,7455 wu 1550,0+14,7 wmkr/r
cootBeTcTBeHHO). Konnenrparus maraus (120,40+1,96 mkr/r) u Hatpus (391,9£10,5 mxr/r) y
oonpHbIX HXJI He MMena qoCTOBEpHBIX pasiuuuii 1o cpaBHEHHUIO ¢ KoHTposieM (128,0+1,5 u
382,1+4,5 MKr/T COOTBETCTBEHHO).

CHMXeHue coJiep KaHus KaJIbLMsI 00YCIOBIEHO CXOXKECThIO CO CTPOHLUEM, TOITOMY UX
MOHBI MOT'YT B3aMMO03aMEIAThCS B TKaHAX opraHu3Ma. Huskas KOHIIEHTpalus Kainusl CBs3aHa C
AHTAarOHUCTUYECKUMU CBoOMCTBaMHU 11e3usa. CIOXHOCTh OIEHKM BIMSHUS Ha OpraHu3M
HKOJIOTHYECKUX TOKCHYECKUX (PAKTOPOB Pa3IMYHOM MHTEHCHUBHOCTH MOXET ObITh CBSI3aHA C
Moau(dUKaUe B3aUMOBJIUSHUS TPU HUX COYETAHHOCTH U KoMOuHamuu. M3BecTHO, 4TO
YYBCTBUTEIBHOCTh K TOKCUYECKHM BEILIECTBAM JIETCKOI0 OpraHrM3Ma 3HAYUTENIbHO BBIIIE, YEM
B3pOCJIOT0, CIEI0BATEIbHO, HHUIMHPYIOIIee (IPOMOTOPHOE) BIUSHUE HX 00JICe CYIIECTBEHHO.

Takum oOpa3oM, NpPOBEJAEHHBIE HCCIEAOBAHMS MO3BOJSIOT CHAENATh 3aKIIOYEHHE 00
OCOOCHHOCTSIX MUKPOIJIEMEHTHOTO criekTpa BoJioc aeteit ¢ HXJI, a 3HauuT U ux opraHusma B
LEJIOM, XapaKTepU3YIOIIErocsi COYETAaHUEM MOBBILIEHHOTO COJAEPKAaHUS OMOJIOTHYECKU
AKTUBHBIX 3JIEMEHTOB TOKCHYECKOI0 JEUCTBUS C ACHUIIMTOM SCCEHIMANBHBIX MD. YuunThiBas
AQHTAarOHU3M MEXJy THUMHU JABYMS TPYINIaMu OUOJIOTUYECKU AKTUBHBIX 3JIEMEHTOB, MOXHO
TrOBOPUTh 00 MHUIMUPYIOIIEM HEraTUBHOM BIIMSHUM MX JucOajgaHca B OKpyXKarolel cpeae Ha
dbopmupoBanue onyxoieBoro 3adoneBanus — HXJI y netei.
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