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MuKpo371eMEeHTHBIN aHAJIN3 BOJIOC YAaCTO KPUTUKYIOT
B CBSI31 C TIOTPEITHOCTSIMU 0TOOpa 00pa3IioB, MEIIAIOIIM
BIIMSTHAEM BHEIITHETO 3arPsI3HEHUS 1 HEI0CTOBEPHOCTHIO
pe3ynbraroB. TeM He MEHee, 3JIEMEHTHBIN COCTAB BOJIOC
(OCB) oka3bIBaeTCsI OJE3HBIM IPH OIICHKE aJIEKBATHOC-
TH IUTAHUS, TMaTHOCTUKE M BBIOOPE CTPATET UK JICUCHUS
3a0oseBanuii. B HacTosel paboTe OMKUCHIBAIOTCS BA
T10-BHIMMOMY HE3aBUCHUMBIX CITy4ast U3 TIPAKTHKHU aBTOpa,
xoraa onpeneneane JCB mo3BonmIIo ocynecTBUTE paH-
HIOIO TMarHOCTUKY ocTeonopo3a (Cirydaii 1) v BEISIBUTE
YBEIMYCHHYIO Harpy3Ky TsHKeTbIMHU MeTarutamu (Cydait
2) c 6omee BBICOKOH YyBCTBUTEIBHOCTHIO, YEM MTO3BOJISIIOT
JOCTHYb JIpyTHe, O0oJee MOIyIspHbIE, METO/IBI.

Cnyyaii 1. AHanmu3 BoJoC My>K4HMHBI 65 JIET TOKa3an
YBEIMYEHHOE cofieprkanue Kaimbuust (B 1,6 pazano mkane
HBM*), maraus (B 1,6 pa3a) u kpemuus (B 1,2 paza).
OpnHaxo, 3HaueHus T-KpuTepus MpH OL[EHKE INIOTHOCTH
KOCTHOW TKaHH B MOSICHUYHOM OT/IeJIe TO3BOHOYHUKA
u B oOmactu meiiku seBoro Oeapa meronom DEXA
COCTAaBIISTM, COOTBETCTBEHHO, -0,5 u -0,3. [Ipu sTom
HOPMAJIHBIMH CUMTAIOTCS 3HaUEHHMs 110 -1,0. J{narnos:
MY>KCKOM 0CTEO0IOpPO3.

* AHO «llentp OGuornueckoil MeanuuHeD, MOCKBa; HOPMOH CUH-
TAEeTCs OTHOCUTEIBbHOE OTKJIOHEHME B mpenenax + 1,0; moapobuee
00 ucronb3yeMbIx 3HaueHHsX cM. CkanpHbli A.B. PedepentHorie
3HAYEHUS] KOHLIEHTPALMU XHMHYECKHX JIEMEHTOB B BOJIOCAX, IOMY-
yennsle MeTogoM UCIT-ADC (AHO Llentp 6rnoTHYIeCKON MEANLIUHEL).
// MuxkpoanemenTsl B meautuue. T.4. Bein. 1. 2003. C.7-11.

Cryuaii 2. AHanu3 BOJIOC MY>KYHMHBI 62 JIeT oKa3a
MOBHIICHHBIN YpoBeHb cBUHIA (B 1,9 pa3a mo mikaie
LBbM) mxanmust (B 3,7 paza). B anamuese oTcyTcTBOBANN
JaHHBIE O MPO(ECCHOHATBHOM KOHTAKTE C TXKEIBIMU
MeTaJIaMH; KpPOME TOTO, COAEpKaHNE CBUHIIA M KJIMHUS B
LeJIbHOU KpOBH (COOTBEeTCTBeHHO, 0,0197 10,0001 Mr/i1)
HaXOAUJIOCH B Ipe/ienax HOPMBIL. J{uarHo3: HoBbIIIICHHAS
JI030Basi HArpy3Ka CBUHIIOM M KaJIMHEM.

B 000ux 3THX CIIyJasx IMeeTcst O4eBUAHBIN THAarHOC-
THYECKUH KOH(INKT MEKAY TaHHBIMH aHAJIN3a BOJIOC
¢ oiHOM cTopoHbI M AaHHEIMU DEXA u ananusa kpoBu
—c apyroii. B Ciayuae 1 DCB noxxunoro My>K4iHbl € OT-
CYTCTBUEM KIIMHUYECKUX HAPYIIEHUH B KOCTHOU CCTEME
BBISIBUJI YBEIIMYECHHYIO TTOTEPIO OCHOBHBIX JJIEMEHTOB
koctHoM TKauu (Ca, Mg u Si), Torna kak nanasie DEXA
OBUTH XOTS M OTPULIATENILHBIMH, HO HE BBIXOASAIINMH 32
Mpeaessl HOPMBI. DTH PE3yNbTaThl MTOKAa3bIBAIOT, YTO
oOHapy>keHne NOBbIIEHHOT0 cofepkanus Ca, Mgu SiB
BOJIOCAX —PaHHUN IPU3HAK OCTEON0PO3a, ONpeIeNseMblii
JI0 TOTO, KaK 3a00JIeBaHNE MOXKET OBITh JHArHOCTHUPO-
BaHO M0 NPHUHATBIM KpUTepusiM npu nomoun DEXA.
B Hacrosimee BpeMsi OCTEONOPO3 PeXe BBIABISACTCS Y
MYXXUUH, YeM y JKCHIIUH, BEPOSTHEE BCEr0 MOTOMY,
4yTo 00INas Macca KOCTHOW TKaHW Yy MYKYUH BBIIIE,
u3-3a 4ero pesynasrarsl DEXA y HUX uale BBIMISAAT
Kak HOpMaJIbHbIe. Takum 00pa3oM, 4yBCTBUTEIBHOCTh
aHaJIM3a BOJIOC B OOHApY)KEHHH HEOOINBIINX BO3PACT-
HBIX META0OIMUECKIX M3MEHEHUH KOCTHOHM TKaHU MPH
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OCTEONOPO3€ y MYKUYMH MPEBOCXOANUT BO3MOKHOCTH
TEXHOJIOTMH BH3yallM3aIny, ucrnoiszyemoil B DEXA.
ITockoneky anumentapHoe nocrymieHue Ca u Mg B
ciryyae 1 ObIIIO aeKBaTHBIM, OYUYSHHBIE PE3YJIbTAThI
TIO/IEP>)KUBAIOT TUTIOTE3Y O TOM, YTO OCTEOIIOPO3 IpeI-
CTaBJIAET COO0H HEOOPATUMYIO SHJJOT€HHYTO IEMHHEpa-
JTU3AIHIO, TIIABHON O0COOCHHOCTHIO KOTOPOU SIBIIAETCS
norepst kasjbius. [Ipocroe yBennueHune BajJoBOro mor-
pebnenus Ca ¢ muIel ¢ eblo «3aKayaTh ero B KOCTh
MOXKET OKa3aThCsl B JTyYIIIEM CITy4ae JIMIIb TaJUTHaTHBHOMN
MEpOH; A5l ISYSHUSI HEOOXOANMO KyEp KaTh» KJIbIHH,
yKe UMEIOLUIICS B KOCTHOU TKaHU. JIeiCTBUTENBHO, B
He/aBHEH padoTe 1Mo U3y4eHNI0 METa00In3Ma Y OTIeIThb-
HOTO YeJIoOBeKa ObLIO TIOKa3aHO, YTO €CITH 3HAYUTEIBHO
YBENIWYHUTH OCTyTUIeHre Ca ¢ uIeH, To Ha CIe Ty FoIn i
JICHb €r0 KOHLIEHTPALUs B CBIBOPOTKE KPOBH 3aMETHO
BO3pACTaCT, OJHAKO €IIe Yepe3 JCHb OISTh CHIDKAETCS
JI0 HOPMAJIBHBIX 3HAYEHUH U B TAJIIbHEHIIIEM OCTaeTCs
Ha 3ToM ypoBHe (Momcilovi¢, TEMA 6, 1987).

B Ciiyyae 2 DCB BbIsIBUII BBICOKHI ypoBeHb Pb 1
UCKITIOUMTENILHO BBICOKHIT ypoBeHb Cd y yenoBeka, He
HMEIOLIET0 MPOU3BOICTBEHHOI'0 KOHTAKTA C TSDKEJIBIMHU
Metautamu. OnHako conepkanne Pb u Cd B nenpHO#M
KpOBH TaIMeHTa ObLI0 B Ipesenax HopMel. [Tlocnenyro-
M TOMCK BO3MOYKHOTO NCTOYHHUKA SKCTIO3ULINH yKa3ail
Ha 60ITBIIIOE TOTPEOIeHNE TallMeHTOM YepHoro 9as (5-10
r/cyt., copra Earl Gray n/unu Sunny Island). Uepubie
copra yas MPeCTaBIISIOT CO00I OOraThlii HICTOUHHK TS~
JKEJIBIX METAIJIOB, M aXke (PUTOYan coziepkaT OobIIoe
rxommdectBo Pb m Cd (Momcdilovié, Ivi¢i¢, TEMA 10,
2002). B nanHOM ciy4yae BHOBB aHAJIN3 BOJIOC IIpoJe-
MOHCTPHPOBAJI 00Jiee BBICOKYIO YyBCTBUTEIBHOCTB T10
CPaBHEHHIO C OTPE/IEIICHUEM MUKPOIJIEMEHTOB B KPOBH,
XOTSI [TOCJIETHEE CYUTACTCS IIPEIIOYTHTELHBIM Ha TOM
OCHOBaHMH, YTO KPOBB, B OTIIMYHE OT BOJIOC, HE TTO/IBEP-
JKEeHa BIIMSIHUIO BHEITHETO 3arps3HeHus. [lockonbky B
JJAHHOM CITy9ae TaKOBOTO BIMSHHS HE HAOIIOAIOCh,
onpenernenne Pb u Cd B Bojocax oka3ajioch BeCchMa
YYBCTBUTEIBHBIM CIIOCOOOM HU3MEPCHUS (PAKTUUICCKOI
JI030BOH Harpy3KH TSDKEIBIMH METaJlJIaMU.

OOmuM 3HaMeHaTeIeM B ATUX ABYX HE CBSI3aHHBIX
MEXIy cO00H ciaydasx sBISETCS TOT (PAKT, YTO aHAIIH3
nenbHoi kpoBu 1 DEX A ipenicTaBisroT co6oii, o cyTH,
HCCIIe/IOBaHNS OJHOMOMEHTHOTO XapaKTepa, B TO BpeMsi
KaK aHalli3 BOJIOC HECET B ce0e YepThl AMHAMUYECKOTO
HCCIIeJOBaHNS B CHITY CHIELM(HUKH aHATN3UPYEMOTO Ma-
tepraia. KocTHas TKaHb ¥ KDOBb — Ba)KHBIE KOMITOHEHTHI
CHCTEMBI TOMEO0CTAa3a; PABHOBECHE AIEMEHTHOTO COCTaBa
MIOAJIEP>)KUBACTCS 32 CUET HETIPEPHIBHOTO TEPEMEIIICHUS
XUMHUYECKUX DJIEMCHTOB MECKIY KPOBBIO U (byHKI_H/IO-
HaJIbHBIMH TKaHsIMH, B TOM YHUCJIC KOCTHOﬁ, Ha (bOHe
[IOCTOSTHHBIX METa0O0JMYECKHX M3MEHEHUH B JKUBOM
oprannsMme. HampoTus, BOJIOCH! MPEACTABISIOT COOOM
«3aMOMHHAIONIYI0 TKaHb», HECYIIyI0 HHTETPAIbHYIO
nH(OPMAIIHIO 32 OIPEIETICHHbIN TPOMEKYTOK BDEMEHH,
MOCKOJIbKY BEIIIECTBA TOCIIE MOTMaAaHusl B BOJIOC OCTa-
I0TCA TaM, TEPsSAA BO3SMOKXHOCTb BEPHYTHCA B OCHOBHOM
METa0OJIMYECKHIl Iyl OpraHu3ma.

The results of hair trace element (TE) analysis
were often critisized for sampling inaccuracy, external

environmental contamination, and unreliability of the
analytical results. Nevertheless, the MHP helps the MD
in assessing nutritional status and establishing proper
diagnosis and treatment. Here, I will show two seemingly
unrelated cases from my practice on analyzing MHP
which will highlight the capacity of MHP “chemical
portrait” to help in early diagnose of osteoporosis (Case
#1), and increased heavy metal exposure (Case #2), with
a greater sensitivity that can be achieved with other more
popular methods.

Case #1. The MHP of a men 65 years old showed
an increase in calcium (1.60), magnesium (1.60), and
silicium (1.20)) content according to the CBM scale.
Normal values are = (< 1.00). However, his DEXA bone
mineral density T scores of lumbals spine and at the neck
of the left femur were -0.5 and -0.3, respectively. The
DEXA values are considered to be normal in up to -1.0.
Dg.: Male osteoporosis.

Case #2. The MHP of men 62 years old showed
an increase of lead (1.90) and cadmium (3.70) content
according to the CBM scale. Normal values are+ (< 1.00).
He has no history of occupational heavy metal exposure
and, indeed, his whole blood lead (0.0197 ppm) and
cadmium (0.0001 ppm) levels were in the lower normal
range. Dg.: Increased lead and cadmium body burden.

These two seemingly unrelated cases have in common
the apparently conflicting evidence between MHP and
DEXA, and MHP and whole blood TE. In Case #1 MHP
of an old adult man with no clinical bone problems
showed an increased loss of principal bone minerals
(Ca, Mg, and Si), whereas the DEXA findings were
somewhat negative, but still considered normal. This
finding indicates that detection of increased Ca, Mg and
Si concentrations in the hair is an early warning sign of
men’s osteoporosis before it can be proved by the present
DEXA diagnostic criteria. Currently the osteoporosis
is less frequently diagnosed in men than women, most
likely since men have an overall grosser bone mass and
hence their DEXA findings are considered normal. Thus,
the biological sensitivity of MHP to detect the subtle age
related bone metabolic changes in men osteoporosis was
superior to the high imaging technology implemented in
DEXA. Since Ca and Mg dietary intake of Case #1 were
adequate, the results support the view how osteoporosis
is an endogenous, irreversible demineralization process
with Ca loss as the most characteristic feature. To simply
increase an overall dietary Ca intake to “pump Ca into
the bone” may be only a palliative therapeutic method
at the best; the therapy needed is how to “hold on” Ca
already in the bone. Indeed, a single subject human
metabolic study showed that if the dietary Ca intake
is markedly increased, the serum Ca level would be
appreciably increased the very next day, but would fall
back to normal the day after and stay normal thereafter
(Momcilovi¢, TEMA 6,1987). In Case #2, MHP showed
high Pb and exceptionally high Cd in an occupationally
non-exposed subject. However, his whole blood Pb and
Cd level were within the lower normal range for these
two heavy metals. Further search for the possible source
of undue heavy metal exposure pointed to the subject’s
avid black tea consumption (5-10 g/day of Earl Gray
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and/or Sunny Island variety). Black teas are a rich source
of heavy metals and, indeed, even the herbal teas are a
rich source of Pb and Cd (Mom¢ilovi¢ and Ivi¢i¢, TEMA
10,2002). Again, the data indicate the superior detection
sensitivity of MHP over the blood TE analysis; the later
has been preferred on the common ground that blood
unlike hair is not prone to the external environmental
contamination. Since this was not the case, assessing the
MHP of Pb and Cd appears to be a very sensitive measure
of actual body burden after heavy metal exposure. The
common denominator for these two seemingly unrelated

case findings steamed from the cross sectional nature of
whole blood TE and DEXA analysis as compared to the
MHP longitudinal character of sampling material. Bone
and blood are essential for the homeostasis maintenance;
the elements ceaselessly equilibrate all the time by getting
in and out from the blood to the target tissues like bone
and back, as the metabolic conditions of living body
may change. In contrast, hair is the “memory tissue”,
an longitudinal integral over the time, since what once
gets in the hair stays there with no possibility to return
to the body metabolic pool.
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