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The human body is a complex biochemical system involving all chemical elements of the periodic table.
They perform a variety of functions — from tissue formation to the regulation of metabolic processes. A
person’s elemental status defines the qualitative and quantitative content of chemical elements in the human
body; this indicator allows one to assess elemental imbalances and, consequently, health risks.

The concentrations of chemical elements in various human organs and tissues do not necessarily remain
constant over a lifetime. Accurate data on the content of most elements are scarce or non-existent.
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The content of chemical elements in the human body changes with age, fluctuating towards either accu-
mulation or dispersion, i. ., deficiency.

One of the main factors contributing to the declining adaptive capabilities of the human body is a dis-
rupted elemental homeostasis. In this regard, the most optimal methodology for health protection is pre-nos-
ological diagnosis and the timely correction of functional disorders. The obvious advantage of this strategy
is that corrective intervention can be performed relatively easily, since, at the early stages of maladaptation
processes, the body still possesses most of its protective resources.

In 2014, after many years of preparatory experimental work, the scientists at the Spectrum laboratory
confirmed the validity of a method for early prediction and risk assessment of fatal (cardiovascular and
oncological) diseases — the “Method for diagnosing diseases using indicator elements”, or the “YUVS
Method”*. In the scientific literature, it has also become known as the “YUVS Diagnostic Method”. *Patent
RU No. 2567336 dated 6 October 2015, application No. 2014118321 dated 7 May 2014.

The facilities of the independent Spectrum Laboratory for Spectral Research, which specialises in ana-
lysing a wide range of chemical elements (67 chemical elements) by employing a modern and highly sen-
sitive method of inductively coupled plasma mass spectrometry (ICP-MS) and an Elan DRC-e mass spec-
trometer (registration number 26441-04 dated 23 September 2009), were used to conduct a study on the
blood of more than 3,000 people to determine the presence, deficiency, or absence of all known elements,
including rare ones. This made it possible to obtain completely unique clinical material.

Among all 67 analysed chemical elements, exactly five heavy rare-earth elements (europium, terbium,
erbium, thulium, and lutetium) were identified as playing a key role in the studied biomaterial — blood
samples from people both with and without cardiovascular diseases (CVD) and oncological diseases (OD),
which are the most common conditions significantly reducing life expectancy.

This analysis enabled the scientists to identify two special groups of elements with a pronounced content
in the blood of healthy people and those with cardiovascular and oncological diseases.
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The first group includes these five lanthanides from the rare-earth element group (europium, terbium,
erbium, thulium, and lutetium) and chromium, which in human blood serve as indicators of the presence,
absence, or predisposition to CVD and OD. Their content is higher in the blood of healthy individuals and
lower in those with cardiovascular and oncological diseases.

Of all the chemical elements, it is precisely the content of europium, terbium, erbium, thulium, lutetium,
and chromium that becomes deficient in the presence of diseases, as they can be considered a potential
reserve for the entire organism, which begins to be depleted once OD or CVD has been diagnosed.

The second group comprises three elements (vanadium, barium, and palladium) that behave in the op-
posite way: their blood content increases in the presence of diseases and remains relatively low in healthy
individuals.

For clarity, the researchers assigned the first five rare elements to group B1 and the other three elements
to group B2.

Y=B1/B2

By dividing the first value by the second one (B1/B2), the researchers derived a coefficient that clearly
demonstrated the difference between the positive and negative elements affecting health. The higher the B1
value and the lower the B2 value, the higher the individual’s health coefficient.

The resulting coefficient was named the YUVS coefficient and became fundamental in determining how
healthy a person was; it also allowed all examined individuals to be divided into three main groups.

By analysing the graph results, we came to the following conclusion:

The study demonstrated that healthy people have a longer life expectancy 1i. e., they live for more than
90 years, which is associated with the fact that the set of heavy rare-earth elements or indicator elements
(B1) increases the body’s resistance to various types of diseases due to their values.

Below are graphical materials showing the content of all 67 chemical elements in the blood of healthy
people, as well as those with cardiovascular and oncological diseases.

The impact of various factors on the human and animal body has a diverse effect on life processes,
including the metabolism of trace elements. Currently, increasing attention is being paid to the relationship
between diseases of various etiologies and the content of chemical elements in the human body, particularly
in the blood.

A deficiency of elements in the body acts as a triggering mechanism for pathogenesis.

The pharmacological and biological properties of rare-earth elements are being intensively studied,
however, many aspects of their influence on biological objects remain unclear to date. Rare-earth elements
are necessary for the normal functioning of the body and are capable of influencing various biological
processes. As effective complexing agents, they bind with many organic ligands (carbohydrates, amino
acids, oxyacids, nucleotides, phosphatides, and vitamins). Rare-earth elements are present in every living
cell, but when the body begins to fall ill, these elements start to deplete, leading to a deficiency.

Some rare-earth elements (REEs) are used for medical purposes due to their specific properties.

REEs possess antimicrobial and anticoagulant properties, which can potentially be used in medicine.

Modern science increasingly confirms that human health depends on a delicate balance of chemical
elements. A deficiency or an excess of even trace concentrations can lead to serious metabolic disorders
and trigger pathogenesis.

Studies of the elemental composition of blood open up new opportunities for:

v early disease diagnosis;

v risk assessment;

v preventive medicine;

v a personalised approach to treatment.

The method for assessing the elemental status and the YUVS coefficient demonstrates the viability of a
field in which biochemistry, spectral analysis, and clinical medicine combine to provide a deeper under-
standing of the mechanisms of health and longevity.

Chemical elements form the foundation of human physiological activity. Macronutrients form tissues
and support basic bodily functions, micronutrients regulate metabolism, and rare-earth elements may play
a much more important role than previously recognized.

The study of the elemental composition of blood is becoming one of the promising areas of modern
medicine. The analysis of rare and ultratrace elements can help in the early detection of pathological pro-
cesses, the assessment of biological age, and the prediction of risks for serious diseases.
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Further research in this area will provide a deeper understanding of the relationship between elemental
balance, the body’s resilience, and human life expectancy.

The balance of all elements is critically important for health: a deficiency or excess can lead to serious
disorders. Further studies will help to better understand the role of each element and develop new ap-
proaches to disease prevention and treatment.

Research has shown that the content of the five rare-earth elements (europium, terbium, erbium, thulium,
and lutetium) as well as chromium in the blood of healthy people is statistically significantly higher com-
pared to patients suffering from various diseases, including oncological ones. At the same time, the opposite
pattern is observed for elements such as vanadium, palladium, and barium: their blood concentration is
higher in patients with diseases than in healthy individuals.



067 A Akt A A FOYIR | i;ai La, A: 4 ‘
E s “ ; Aht i“‘A “;A: ' AA 1 “ ‘A ’ l‘lih A ‘fi A‘A A A K
ry
A: ‘ ill“‘ ‘:“‘ ‘A A A A‘ A A t + “‘ ‘% A
A i A A A“: A A A At 0 A ! A,
A 4 N A A‘ A A‘A 'Y ah *l i .
A A I it l i ‘ ﬁgﬂ aks “ ‘ A 4 tig Ay
A ry 2 A f A Aa A
0.067 ‘t‘tu‘a % :‘A*‘A:::A‘A 1 ‘ “ adz™ 4 A‘i‘
A A A
i‘i:;*‘il ﬂ ’ A.t.u:;t;‘;;f‘ *‘bih‘“ ‘ig h! ﬁ ﬂ‘ ‘““’“‘ ‘ t* i A ARS3 (healthy)
afa ! ‘
a7, g A ‘ A ‘:i l%i‘ 4 “ a,d a “ad . :! ‘% : “ lA 2t A ARS53 (CVD)
A4 i“‘ A’ ““‘ A ‘! . ‘*l ‘
A "A AL ttl * Agh tA 4 ‘AA ‘*“‘ ‘A ’ ‘ i !‘ ‘ ‘ A AR53 (oncology)
IREIPSEEY YVY ryver p,uhgﬂ :,. i 41,2442 iuhx
T Ty o R s :
A 4 AA
A A A A A A‘A A “ Ay ; ARA 2! A
A A A £424.1, " AA
A 4 A
| A la ‘ A.‘l *‘2.:‘1 |
A A ‘ A ‘ A A A
A A -
A
0,00067
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Age

B1=10%*3*Cr+5*(Eu+Tb+Er+Tm+ Lu+ Ta)
By =10"%(V + 4 * Ba) + 5 * Pd
Y =B1/B2



B1

0,0067 A
A i A
A
A
* ‘A 1 A T Ajaara A‘ A ‘A AA A
A Asd A AA A Aa
Ly : AA‘ A a4 AA “‘ IYYSV YOV IEE Y | AA A ‘A +
A 4 474 adag ar ) fa Rl YRV YVV Y Sy Tl B JF SV IV A A A
Y Y Yy A i A il A A A 1 A :A“ ] A
A AA  AA A A 4 4, 274 24 A
A AAA s, A, A ahs, AL ‘AAA \ ALk aaka, ak A, 4 B1 (healthy)
0,00067 A “t“ : A A ATTa at ap 4 i1 47.at Y A AB1(CVD
A ‘fg i A ap at s **f:‘ A ‘A‘ 4 z N Y qin‘..; (cvp)
AA‘A A A ‘A “i A“; i*l‘ i‘: AgA ’ & Ada . : “‘ A B1 (oncology)
. sasaipifatey 2244 fastaasan’ty 4
padaatitatads T R I R $ |
‘ l g ‘ A“ “ ‘ ‘ . ’z l At "!i Ak A A
’ i A ’ : l i 2 Al A,
; “ lg 2 : 1 ‘if“ i “! ’ : N 21 A“‘ ay
ahd Ty 4 i 24784 ‘
f 3 el TS L TLIEON T LT
A‘ - Ad AT A fa A A, A A
6,7E-05 A
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100



£
i s A : i 1 L |
AL 3‘ A a4 04 " spda, s A ‘:
: CU e s gt abtdind Rt egt
, + 1 I VT IRYY S :“ i : il‘ agsfasg li“l’l A A A
4 A 4 4 * i A2
Ad i A, A4 ;“‘ | A‘ | A A“‘: TR i It !ga : ‘£ A! i“li ‘;i;*:“ig ‘*ﬁ““ |
A A A A A A i Al A
wh Bl *‘2A*‘2*:af‘i‘*fi At g et B i !i il RIS
A 1 i Ay Ra 2 AL Iy ‘:‘ 'y !‘ ry ‘ 4 ’ 424 242, )
WYY, A‘i’ fa,0.04 8, 4 ‘ Aady, ryeyy !‘ !g fats A R
A :l““ A 2 zi*AA hi i ‘*“‘AAAA“ *;*. s ‘152! .; :A A‘;‘ 4 ga‘ faas
0,0067 .tg‘:;‘tl §*| “ A,k ! 42 A at A ;A ! t gi“ ‘A“l‘ A’g. .‘: Y ‘ ‘

Aa,a ;A A g‘i“ AA‘: “:i .:‘ ! i“ A‘A; A A, ; ‘ 4 ‘A‘

R T T ey K hr i :ai it il i LAl

Y
CEERI Rkt g
A 2 ! “ g‘ A 1
A
0,00067
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

Age

100

4 B2 (healthy)
4 B2 (CVD)
A B2 (oncology)



0,1

0,01

Content, mg/kg

0,0001

0,00001

The content of lithium | in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases

A

0,001 id
i ‘i
A

A

A
A

A

|
A A

A‘A ;

ry TS N

A 4
AdA

Ak

10 15

A
A

AA

A

40

4
Py A
i ..
& Aak A
A A
A % ‘A ‘
‘ A A; AA
hl i "‘
!ih ; ;g.
A === x
A
Ad A
AA A A
20 25 30 35

a*t*a

ts:l

A
A A ‘ * A A
A Ay A A A
A * 4 ‘A‘Al ’ A
‘ "‘ ‘ ‘ ‘ *‘ ‘ ‘ ‘
A ‘ AA‘ l ag ‘i
A Li (health
A AAA A‘A ( V)
‘ “ ) “; A,  AlLi(cvD)
1 ! ’ " ll' ’ *: ti;i A ALi(oncology)
"‘ i ¥ AA e
A
A
Y A =
A A
A A, A
A
45 50 55 60 65 70 75 80 85 20 95 100

Age
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The content of magnesium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg

The content of silicium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg
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The content of phosphorus in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases

A‘A A

A
i lludi
A

10 15

A
QAA
**xfi ;ﬂ‘*
2
‘ i
A
A A
A
A
A A
20 25 30

.i*t

A:‘

35

A

40

AA‘

A
AA

45

A “‘l
A A l “
Ail ! EI i ll!
A
A A‘ A
A
A

50 55 60 65 70
Age

AA;A

‘l l

A

75

A A
A
A
A
A
“‘ A P (healthy)
Y AA
ll h h VY A AP (CVD)
“‘* A‘AA
A P (oncology)
‘ﬁa AAA
Ay A 4
A A A
A, A A a
80 85 90 95 100



The content of sulfur in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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The content of potassium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg
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The content of calcium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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The content of titanium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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The content of vanadium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg

The content of chromium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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The content of manganese in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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The content of iron in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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The content of cobalt in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg
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The content of nickel in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases

A a4 .t L, a8
“; A A
A
l‘ A ‘*t
A
A
A‘z““ 4
AL
;:f il.ii ! | ll'
A Y
*‘ :‘A‘*
ah 4 A
A
0 5 10 15

'y
‘.l

20

'
tﬁ!
A ﬁ

A
A .
A - Al ¥
A * A
A n" i A Aa
3 A 1 A g* T
A
A L SR R A A, A 4 Ad & :
e ‘ r 5; A A -
A Ay A*ll i A Ni (healthy)
ii ii ‘ i ’ i 4 Ni (VD)
4 g
iii ‘i!.ifit!’! i; .!i.“ I l ! ‘ ’ !%’i‘i‘zf Es A Ni (oncology)
Aaa
A.l .u A l ‘ “ ‘ A
‘l AL
A 1 A i A
A A i %
A
AR A
25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Age



Content, mg/kg

The content of copper in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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The content of zinc in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg

The content of gallium in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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The content of germanium in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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The content of arsenic in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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The content of selenium in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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The content of bromine in the blood of healthy people, those with cancer, and those with cardiovascular diseases

“l *.*i‘i

tl“;"‘

A

10

'y i A

'y

A Ak

15

A ln

za. ta z..th'ﬂs!t “‘
pm!,]a“;‘* i;,,fitp bl 31

l

20

25

X A A
Ak &

“A
ha

§ 44,

A
‘AA

“‘:‘ 1 A

A
AA A“ ll*il

A
A A
» A

30 35 40 45 50
Age

AA

ad AAA‘tQ““ “‘ Ait

ig’ !!ﬁ gl ﬁ, i;’ i;‘“! ;..: :;
‘. s ant

65

A l

A

L V'Y
1&“‘1 'y Al: e
& l A A [ a 2
A ‘i ’i:i t
4 Br (healthy)
A Br (CVD)

A Br (oncology)

gi‘
tf‘ e 4
A‘i AA A A A
A A
A

A

70 75 80 85 90 95 100



The content of rubidium in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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The content of strontium in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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The content of yttrium in the blood of healthy people, those with cancer, and those with cardiovascular diseases

A * A N
A A A
A Iy A A
A i A‘ A ‘ i i A
w 0,0002 e A - ;u ‘ AN o "
::._n ‘ lA ‘.n “A A*
E h “ AY (healthy)
= ‘ Ak
< ‘l“‘ * ‘
_— il i i i bulh, wvoo
3 A *.u ‘A; *An ’ AA li 4 ‘i AY I
0,00002 " i & * {oncelogy)
A A i ‘ "*Al “A ol ‘
& A
ik AAA T akAd A A A " A A A A
A A AA ) 4 24 Aaa A A A i
A A -
0,000002
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 20 95 100
Age



The content of zirconium in the blood of healthy people, those with cancer, and those with cardiovascular diseases

o A A A a A & Wb A
- A
A A 4 r'y A A A & A A
Ay " A A - A A
Aa Ay A A
A A & A A ‘
r'y A A & i A l.
pOOOU | AT a2 ‘ i ‘L L i’ ‘5‘ " * s AZr(healthy)
b rs g“ Aa AA& 1 11
£ . J g A g 3 ﬂ ‘h“‘ A A Zr (CVD)
o ~ AZ
= r [oncology)
g 14 J ‘: i * i : ’
S 0,00011 ‘ Aas ‘! Al ’ ‘ ’ iﬁ i‘ ! x ﬂ:p
oY,
;;2*! .shf’n;fn; i nln
n *11 oy ‘ ahhAdd .u ‘ Jul.u ‘ A.qn&n ‘ll* ‘ .q‘u* A‘ ad
A:‘ ‘
i‘ ‘ ‘ A
A
0,000011
o 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 20 95 100

Age



0,011

0,0011

Content, mg/kg

0,000011

0,0000011

The content of niobium in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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The content of molybdenum in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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Content, mg/kg

The content of palladium in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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Content, mg/kg
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The content of argentum in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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The content of cadmium in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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The content of stannum in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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The content of stibium in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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Content, mg/kg
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The content of tellurium in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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The content of iodine in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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The content of cesium in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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The content of barium in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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Content, mg/kg

The content of lanthanum in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg

The content of cerium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg
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The content of praseodymium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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The content of neodymium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg

The content of samarium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg
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The content of europium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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The content of gadolinium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg
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The content of terbium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg

The content of dysprosium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg

The content of holmium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg

The content of erbium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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The content of thulium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases

9E-05 A
A L.
AdAAAA nnnnanannnnananannnnfaanannlnnnnanan‘nnananannnna , A
A A A A
A A
A A A A A A A A A
=3 & A ah
£ ‘ “ A A Tm (healthy)
£ 9E.06 ak ‘l“ng ' 1 g i A, A ‘* i*‘*‘i‘i it‘;‘ i ; i“ Ay 4 Tm (CVD)
42 : bk i 4 Tm (oncology)
S spasiet i,ﬂ“ﬁﬂi“ ' ni.qni*ninﬂ;nidpﬁ ﬁ“ nll Q l ‘! l i i. !tnghg’hh‘
At Ad fa ‘A ;‘
“ ‘t‘ alhnil ad A A sllA‘ :il gia ‘*;1 ‘gt‘ii ‘ a lii‘i s ‘ o lA
A Ak 44 A ad ‘gii
A A
nanlnannnil’alaiilnninana1;111!11&111111!!; nniAiAninnnilll&ainannanaiagilnilanaligaajanataannn A
9E-07 A A atls 4 Ad 44
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Age



Content, mg/kg

The content of ytterbium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg
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The content of lutetium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg
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The content of hafnium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg
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The content of tantalum in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg

The content of rhenium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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The content of iridium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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The content of platinum in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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The content of aurum in the blood of healthy people, those with cancer, and those with cardiovascular diseases
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The content of mercury in the blood of healthy people, people with cancer, and people with cardiovascular diseases
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Content, mg/kg
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The content of thallium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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The content of lead in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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The content of bismuth in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Content, mg/kg
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The content of thorium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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The content of uranium in the blood of healthy people, those diagnosed with cancer, and those with cardiovascular diseases
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Elemental Composition of Human Blood and the Role of Rare Earth Elements in Health Assessment
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