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Abstract: In the course of fundamentally applied investigations the possibility of lead
unloading of human organism has been established by means of muscular loadings and
muscular and heat effects, as well. Dependence has been revealed according to which
increasing muscular foot loading in relatively favourable ecological environment increases
lead unloading of human biological media. The discovery of detoxicational function of
directed physical loadings has become the basis for elaborating and receiving a patent
for the invention « A Means of Lead Excretion out of the Human Organism.»

Ecological, social and economic effects of the received data are as follows. Lead is one
of the strongest cancerous substances. Therefore its high concentrations in human
organism can lead to reducing the growth of cancer tumour from 25 to 4 years
imperceptible for humans. It can shorten the span of human life. It is generally known that
the rising amount of lead in human organism can cause human intellect abatement, lack
of bone apparatus stability and capacity for work of nervous system, violation of
microelement homeostasis. Widely used lead unloading technology would protect man
from the harmful factors mentioned above and could call forth positive ecological, social
and economic effects.
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On the basis of the materials [1] of the International Committee of Experts on radiative
protection some calculations have been carried out by us. It has been demonstrated that
intensive sweating an adult male organism during an hour can excrete up to several daily
doses of selenium and sodium, 250% of daily dose of iron, 200% of fluor, 39% of chlorine,
23% of zinc, 5% of manganese, etc. It is a good evidence for the possibility of the regulation
of human microelement homeostasis using muscular and heat loadings.

Sports nutrition experts have determined a sharp increase of microelement excretion
out of human organisms. They also have found out their corresponding negative balance
under frequent repetition of large and durable muscular loadings, the reduction of their
concentration in most internal and blood of sportsmen.

On the basis of blood, urine, feces, sweat containing microelements tests experts have
settled down the expediency to use food additions by the people doing in for different kinds of
sports [2-5]. The above-mentioned data have become the basis for putting forward the
hypothesis of the muscular and heat loadings for excretion of toxicants and abundance of
heavy metals with persons living and working under unfavourable ecological conditions.

The effectiveness of lead unloading of human organism by the complex usage of
muscular and heat loadings
Lead concentration in hair, nails and urine of children from Perm has been defined for
experimental tests of the hypothesis. The analyses have been carried out in the sanatorium
before and after rehabilitation. In the control group only enterosorbent and physical loadings
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have been used including muscular and heat ones (the basic method of elimination). Heat and
physical exercises have been undertaken to stimulate sweating and metabolism of children
dressed in warm clothes and 3-4 times of taking a steam bath. The results of rehabilitation
during one month are shown in Table 1.

Using enterosorbent and heat loadings for lead unloading out of human organisms the
reduction of lead amount in hair was equal to 4.76 mkg/g (36.84%), in nails did 25.26 mkg/g
(46.88%), in urine lead concentration increased by 0.14 mg/l (116.67%).

Using enterosorbent alone the dynamics of lead concentration was the same in all the
three biological media, but the amplitude was less and was equal to 3.06 mkg/g (23.22%),
20.05 mkg/g (34.97) and 0.32 mg/l (266.67%) respectively. The basic method (enterosorbent
and physical loadings) ensured more considerable reduction of heavy metal amount in solid
biological media: in hair — by 1.70 mkg/g (35.71%), in nails — by 5.21 mkg/g (20.63%).

As the concentration of lead in urine of children after rehabilitation was less when
using muscular and heat loadings, it is assumed that the excretion of lead at the beginning and
in the middle of 24 days period of sanitation by means of the basic method in comparison
with the usage of enterosorbent has been more rapid.

The higher eliminational effect has been combined with the considerable increase of
the capacity for work of the children. It took less time for covering the distance of 164 metres
by the boys at the age of 8 from 52.25 to 49.00 sec.; 210 metres from 85.60 to 81.80. Time of
racing test distances was worse among children used enterosorbent alone. On the whole the
results of this experiment have demonstrated the stimulation of lead elimination and
increasing the capacity for work of rehabilitants using additional muscular and heat loadings
during 24 days of rehabilitation.

The effectiveness of lead elimination by muscular loadings
There were two experimental groups consisting of 18 boys and 22 girls and two
control groups consisting of 17 boys and 19 girls in the second similar experiment for a
month. The average age of children was 7.7 years old. The reduction of lead concentration in
hair of boys from the experimental group when using enterosorbent, muscular and heat
loadings was equal to 18.53 mkg/g (98.09%), of girls — 11.01 (84.05%) with high reliability
(P<0.001) of shifts in both groups (see Table 2).

Table 1. Lead Concentration Changes in Children. Hair, nails, urine under rehabilitation.

% o 8 21 Lead concentration Changes Effect of Muscular and
s 90¢ Heat Loadings
Before R | After R | +absolute |  +% +absolute |  +%
In hair, mkg/g
1 19 12.92 8.16 +4.76 +36.84 +1.7 +35.71
2 5 13.18 10.12 +3.06 +23.22
In nails, mkg/g
1 19 53.88 28.62 +25.26 +46.88 +5.21 +20.63
2 5 57.33 37.28 +20.05 +34.97
In urine, mg/l
1 19 0.12 0.26 -0.14 -116.67 -0.18 +128.57
2 5 0.12 0.44 -0.32 -266.67

Designations: 1. Rehabilitation with enterosorbent, muscular and heat loadings (the basic

method); 2. Rehabilitation with enterosorbent; R — rehabilitation.
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Table 2. Lead Concentration Changes in Children Hair and Urine under Rehabilitation

Lead >~ o
ratein | x | § |E_§ ,
biological | & | S g © ¢ Lead concentration Its changes R
. O = Q
media o 9
Before R | After R | Absolute | Relative
In hair, mkg/g
0.71+0.1 | B Ex 18 18.89 0.36 +18.53 +98.09 | <0.001
2
C 16 25.24 9.84 +15.40 +61.01 <0.05
G Ex 22 13.10 2.09 +11.01 +84.05 | <0.001
C 19 25.94 14.83 +11.11 +42.83 <0.05
In urine, mkg/l
24634 | B Ex 18 394 250 +144 +36.55 >0.05
C 16 406 244 +162 +39.90 >0.05
G Ex 22 359 236 +123 +34.26 >0.05
C 19 285 211 +74 +25.96 >0.05

Designation: Ex — experimental group, C — control group, R - rehabilitation, B — boys, G —
girls.

Using enterosorbent and heat loadings without muscular loadings the similar
eliminational effect in control groups was lower and was equal to (P<0.05) respectively 11.01
(61.01%) and 11.11 mkg/g (42.83%). The effect of rapidly eliminating part of lead out of hard
tissues was equal to 37.08% among boys and 41.22% among girls. The reduction of lead
concentration in urine of the children from all the four groups was 25.95 - 39.90% (P>0.05).
One experimental group has demonstrated the tendency to reducing elimination of the
toxicant from the urine of the children, that was higher than in control groups.

Decreasing lead concentration in solid and liquid media of rehabilitants has confirmed
partial purification of the children organisms. Muscular loadings stimulated lead elimination
out of the organism.

The dependence of lead elimination effect in the human organism on the volume of
muscular loadings

The following lead elimination effects have been observed using muscular loadings of
various volumes. More effective lead unloading of hard of the organism was seen in the
group of girls as the quantity of health trainings increased from 5 till 15 for the period of 28-
35 days. Reducing lead concentration in nails was equal to 27.9% (P<0.001) without using
walks on feet in warm clothes, white using them (10 walks on feet) it was 33.8% (P>0.05) and
after 15 walks on feet did 92.5% (P<0.01).

Correlation coefficient between the reduction of lead concentration in girls’ hair and
the volume of foot muscular loadings is equal to 0.808 and has demonstrated high correlation
of these indexes. Similar data have been received in boys’ organisms. Reducing lead
concentration in boys’ hair in the control group was equal to 31.0% (P<0.001), in the result of
5 walks on feet per one month - 76.2% (P>0.05), 15 walks on feet - 96.4% (P<0.05).
Correlation coefficient between the reduction of lead concentration in boys’ hair and the
volume of foot muscular loadings is rather high and is equal to 0.918, proving the high
correlation of these indexes. The amount of lead in girls’ urine in the control group decreased
after rehabilitation for the period of 28-35 days from 400 to 310 mkg/l (by 22.5%; P<0.01),
among girls engaged in 10 walks on feet did from 400 to 230 mkg/l (by 42.50%), 15 walks
did from 290 to 240 mkg/l (by 17.24%). In boys’ urine in the control group lead concentration
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decreased after rehabilitation from 410 to 320 mkg/l (by 21.95%, P<0.001), among boys
engaged in 5 walks on feet did from 770 to 230 mkg/l (70.13%, P<0.001), 10 walks did from
490 to 200 mkg/l (59.18%, P<0.05), 15 walks did from 330 to 160 mkg/l (51.51%, P<0.001).
On the whole in all the experimental groups the reduction of the concentration of this toxicant
in urine was higher than in the control ones.

The comparison of normal lead concentrations in urine (246+34) of the children
residing at the health resort area in the settlement of Ust-Kachka of Perm Region with its
concentration after rehabilitation in liquid media of children in experimental groups has
demonstrated that the period of 28-35 days in the sanatorium is enough for the normalization
of concentration level in fast metabolism.

Table 3. Lead Concentration Changes in Hair and Urine of Children
depending on the Volume of walking muscular Loadings.

uantit
Numb_er of | Se ° of ’ Lead Concentration Its changes R
walkings X
persons
Befor R | After R | absolute | relative
In hair norm (0.71+0.12), mkg/g
0 D 76 9.08 6.55 +2.53 +27.86 <0.001
(CG)
G 59 7.81 5.43 +2.44 +31.00 <0.001
5 D 0 - - - - -
(1-Ex.G)
G 6 5.85 1.39 +4.46 +76.24 >0.05
10 D 7 3.79 2.51 +1.28 +33.37 >0.05
(2-Ex.G)
G 18 2.30 0.51 +1.79 +77.83 >0.05
15 D 12 14.60 1.10 +13.50 +92.46 <0.01
(3-Ex.G)
G 23 10.14 0.37 +9.77 +96.35 <0.01
In urine norm (246+34), mkg/l
0 D 76 400 310 +90 22.59 <0.01
(CG)
G 59 410 320 +90 21.95 <0.001
5 D 0 - - - - -
(1-Ex.G)
G 6 770 230 +540 +70.13 <0.001
10 D 8 400 230 +170 +42.50 >0.05
(2-Ex.G)
G 18 490 200 +290 +59.18 >0.05
15 D 12 290 240 +50 +17.24 >0.05
(3-Ex.G)
G 23 330 160 +170 +51.52 <0.001

Designations: Ex.G - experimental group; CG - control group.

Conclusions
It is widely known lead to be a cancerous substance, accelerating carcinogenesis and
following tumour forming. Higher amount of lead in biological media of an organism can
weaken the nervous system, supporting tissue and can cause iron deficit anaemia, intellectual
and physical abilities abatement of adults and their children respectively.
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The results of the investigations mentioned above have shown the possibility of lead
unloading of human organism by means of muscular and heat loadings and thus have become
the basis for the patent Ne 2085178 «A Means of Lead Excretion out of the Human
Organisms.

It has been established for the first time that the effectiveness of lead elimination
increases with the growth of muscular loadings volume using warm clothes for rehabilitants.

Thus the conclusions are as follows.

1. It is necessary to use muscular and heat loadings for lead unloading of human organism in
the favourable ecological environment.

2. The correlation with coefficient equal to 0.8-0.9 exists between the volume of muscular
loadings and corresponding lead unloading of solid biological media of human organism.

3. «A Means of Lead Excretion out of the Human Organism» (a patent for the invention Ne
2085178) is a way of increasing human ecological safety.
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KUHETUKA CBUHLIA B BUOCPEOAX YEJIOBEKA MNPU
NCIMNOJIb3OBAHUN SHTEPOCOPBLIUN, MbILUEYHbIX U TENJIOBbIX
HAIPY30K

B.0O. MeaBeakos, H.U. MeaBegkoBa, I.I'. BaraepuH C.B. AwwupoBa, U.A. AwmpoB
(Mepmb, Poccus)

B pesymbrare TmpoBeNeHHBIX  (QyHIAMEHTAILHO-TPUKIAIHBIX  HMCCICIOBAHUMN
YCTaHOBJICHA BO3MOXXHOCTH CBHHIIOBOW pa3Tpy3KH OpraHW3Ma 4YeJIOBEKa MBIIICUYHBIMHU
Harpy3kaMu, a TaKk)K€ MBIIIEYHO-TEIJIOBBIMU BO3JICUCTBUSIMU. BbIsBI€HA 3aBUCHUMOCTH, B
COOTBETCTBHH C KOTOPOM TIOBBIIIICHHE OOBEMa MBIIMICUYHBIX CYXOMYTHBIX Harpy3ok B
OKOJIOTHYECKHA OTHOCHTEIHHO YHCTOM MECTE YBEIUYHBACT PAa3Tpy3Ky OHOCpes OopraHU3Ma
YeloBeKa OT CBHUHIA. J[aHHOE OTKPBITHE JETOKCHKAIIMOHHOW (YHKIIMHM HaIpaBJIeHHBIX
(GU3HYECKUX HArpy30K SBUJIOCH OCHOBOW JUIsI pPa3pa0OTKM M TIONyYeHHUs IIaTeHTa Ha
n3oopetreHne «Croco0 BBIBECHUS CBUHIIA M3 OpraHU3Ma YeIOBEKay.

OKOJOTUYECKH W COIMAIIbHO-D)KOHOMHUYECKUH  3((eKT moTydeHHBbIX
pe3ynbTaTOB 3akKiouaercs B cieayroomeMm. CBUHEN SBISIETCS OJHUM M3  CHIIBHBIX
KOKaHIIEPOreHOB. BbICOKasi KOHIIEHTpallUsi €r0 B OpraHU3ME YeJOBEKa MOXET COKPaTUTh
HE3aMETHBIM [IJI1 YeJIOBEKa POCT PAKOBOM OMyXoju ¢ 25 10 4 JeT U ATUM 3HAYUTEIHHO
COKpaTUTh JJIUTEIBHOCTh €ro KU3HU. OOIEeU3BECTHO, YTO C TIOBBIIICHUEM COJEPKAHUS
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CBUHIIA B OPTaHU3ME YEJIOBEKa CHIDKAETCS €ro MHTEIUICKT, MPOYHOCTh KOCTHOTO armapara,
paboTOCIIOCOOHOCTh HEPBHOM CHCTEMBI, HAPYIIAETCS MHUKPOIJIECMEHTHBIH T'OMEOCTa3.
[[Iupokoe BHENpEHNE B MPAKTHKY TEXHOJOTUU CBUHIIOBOW pasrpy3KH OpraHW3Ma WHIWBH]IA
3alIUTUT €0 OT BBIIICIIEPEUYNCIICHHBIX (PAKTOPOB, BPEAHBIX JIJIS 3J0POBBS, U 3TUM OOYCIIOBUT
COIMATTbHO-YKOHOMUYECKUH 3(PPEKT U MOBBIIIICHHE KOJIOTHIESCKONM OE€30MaCHOCTH YETIOBEKa.
bu6i. 6.
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