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The environment in which a man and animals live, greatly affects their health. A range of serious dis-
eases of unclear etiology are obliged to the soil composition on which the food eaten by animals and hu-
mans is grown. It was determined by the works of A.P. Vinogradov and V.V. Kowalski. Excess or lack of
chemical elements, and even more a violation of their ratio, become the causes of thyroid diseases, the
enamel tooth damage, the bone system diseases, etc. Such diseases of A.P. Vinogradov called endemic,
and the territories with an anomalous content of chemical elements - biogeochemical or endemic provinces.

It is conditioned by the fact that many microelements participate in vitally important processes, occur-
ring in the organism — hematosis, digestion, in the work of nervous and hormone systems. Microelements
play the role of biological catalysts, being a part of enzymes, hormones and some vitamins, thereby influen-
cing the growth, development, reproductive function. Not only by failures in the supply of microelements to
the organism play the important role in the development of some or other diseases, but also by a violation of
the balance between individual chemical elements, including macroelements. Thus, scientists associate an
increased risk of stomach cancer with insufficient magnesium in food and water (but the primary reason is in
soils), as well as with the violation of the ratio distortion in soil solution between the ions Ca, Mg and Mn.
Magnesium promotes the correct absorption and use of calcium, as well as other important nutrients. If a lot
of calcium comes with food, without enough magnesium, excessive calcium can practically become toxical,
inducing diseased states in the organism. Even earlier, Rostov scientists V.V. Akimtsev, Z.M. Mitlin, I.I. Smo-
lyaninov, who wrote the book “Soils and human health” in 1966, came to the conclusion about the extreme
importance of the chemical elements correlation in soils, the effect of soil composition on the quality of prod-
ucts obtained on them, and the connection with the spread of cancer diseases. They were among the first in
the scientific world to see and convincingly showed the relationship between the chemical composition of
soils and the cancer spread. In particular, they found that the frequency of the gastric cancer occurrence
dramatically increases in those areas of the Rostov region, Krasnodar Territory, North Ossetia, Dagestan,
where the content of water-soluble magnesium in soils falls below the threshold - 0.002%.
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[Be3yanosa O.C. NouBa n 3g0poBLE YenoBeKa]

Cpena, B KOTOPOW XMBET YENOBEK N XXMBOTHbIE OPraHN3Mbl, B 3HAYUTENbHOW CTENEHN BNUSET HA WX
3g0opoBbe. Paj Taxenbix 3aboneBaHWn HESCHON 3TUONOMMU CBOUM NMPOUCXOXAEHMEM 0bs3aHbl COCTaBy MoOY-
Bbl, HA KOTOPOW BbIPALLMBAOTCH NPOAYKTbl NUTaHWUS, yNOTpednsieMble B MULLLY XXMBOTHLIMU U YErOBEKOM. YC-
TaHoBnNeHo 3T1o 6bino Tpyaamu A.T. BuHorpagosa u B.B. Koanbckoro. N36bITOK unu HegocTaTtok XxmuMmye-
CKUX 3NeMEHTOB, 1 B elle BonblLuen CTeneHn HapyLleHne ux COOTHOLLEHUS, CTaHOBATCS Npu4nHamMmu 3abone-
BaHW LUMTOBUAHON Xenesbl, noBpexaeHus 3ybHon amann, GonesHewn KOCTHOM cuctembl U T.4. Takne 3abo-
nesaHusa A.ll. BuHorpagoB HasBan 3HOEMUYECKMMU, @ TEPPUTOPUN C aHOMAIbHLIM COAEPXaHUEM XUMUYe-
CKMX 3NEeMEHTOB — JHAEeMMWYECKUMU NpoBuHUMAMKU. OBYCNOBMEHO 3TO TeM, YTO MHOTME MUKPOSMNEMEHTHI
YYaCTBYIOT B XXM3HEHHO BaXXHbIX NpoLieccax, NPoMcxXoasamnx B opraH3ame — KpOBETBOPEHUM, MULLIEBaAPEHNN,
paboTe HepBHON 1 rOPMOHaNbLHON cucTeM. Bxoas B coctaB (hepMeHTOB, TOPMOHOB U HEKOTOPbIX BUTAMUHOB,
MWKPO3MEeMEHTbI UrpatoT ponb BMOMOrnMyeckux KaranmM3aTtopoB, TEM CaMbiM BNWSI Ha POCT, pas3BuTue, pe-
NPOAYKTUBHYIO (PYHKLMIO. BaxkHyto ponb B pa3BuTMM TeX MU MHbIX 3aboneBaHunii urpaeT He Tonbko cboun B
CHabXeHWUn opraHu3mMa MUKPO3INIeMeHTaMW, HO U HapylleHUe COOTHOLUEHWUS MeXAY OTAENbHbIMU XUMU4Ye-
CKMMMW 3nemMeHTamu, B TOM 4ucre U MakpoanemeHTamu. MoBbIWEHHbIN pUCK 3aboneBaHMs pakoM xenyaka
yyYeHble CBA3bIBAKOT C HEQOCTATO4YHbIM COAepXKaHMeM MarH1s B nue 1 Boge (HO NepBOnNpuUYMHa — B Mo4Bax),
a TaKke C HapyLleHUeM COOTHOLLEHWS B MOYBEHHOM pacTeBope mexgy noHamu Ca, Mg n Mn. MarHun cno-
cobCTBYeT NpPaBMITbHOMY YCBOEHMWIO U MCMONb30BaHMIO KanbLMs, a Takke APYrMX BaXKHbIX NuUTaTerbHbIX Be-
wecte. Ecnn B nywy noctynaet MHOroO kanbums, 6e3 4OCTaTOYHOIO KONMYeCcTBa MarHus, N3bbITOUHbIV Kanb-
LU MOXeT hakTUYECKN CTaTb TOKCUYHBIM, Bbi3biBasi O0Ne3HeHHble COCTOSIHUA B opraHmame. Elle paHbLie Kk
BbIBOAY O Ype3BblHaHON BaXKHOCTWU COOTHOLLEHUS XUMUYECKMX SIEMEHTOB B NOYBaX, BIUSAHUM COCTaBa Noys
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Ha KayecTBO NMPOQYKTOB, MOTy4aeMbIX Ha HUX, U CBS3U C pacnpoCTpaHEeHNEM PaKoBbIX 3ab0neBaHni NpULn
pocToBckme y4yeHble B.B.Akumues, 3.M. MutnunH, N.W. CmonbsaHMHOB, HanucaBwune B 1966 rogy KHuUry
«lMouBbl 1 3gopoBbe». OHM OOHUMM M3 NEPBLIX B HAYYHOM MUpPE YBUAENU U ybeauTenbHO nokasanu CBS3b
MexXay XMMUYECKUM COCTaBOM MOYB UM pacnpocTpaHeHWeM paka. B yacTHOCTU, UMK BbINO yCTaHOBIEHO, YTO
yacToTa BCTPEYaEeMOCTU paka Xenyaka pesko yBennumBaeTcs B TeX paioHax Poctosckon obnactu, KpacHo-
napckoro kpasi, CesepHoin Ocetuu, [larectaHa, roe B NoYBax cogepxaHue BoOOpPacTBOPMMOro MarHusi CHU-
Xaetca Huke nopora — 0,002%.

KnioyeBble cnoBa: No4Bbl, GMOreoxmMmmyeckne NpPoBUHLMMK, 3HOAEMUYECKME 3aboneBaHusd, nogoaedu-
LUT, BCTPEYAEMOCTb paKa Xernyaka.

Olga S. Bezuglova — Ph.D. of Biology, professor. Academy of Biology and Biotechnology of D.Il. Ivanovsky.
Southern federal university. Rostov-on-Don, Russian Federation

besyanosa Onbza CmenaHosHa — 0okmop buorosuyYeckux Hayk, rnpogeccop. Akademusi 6uonoauu u buo-
mexHornoauu um. [.1. UeaHoeckozo. KOxHbIl chedeparnbHbil yHUsepcumem. 2. Pocmos-Ha-[JoHy, Poccus.

The environment in which a man and animals live, greatly affects their health. As it
turned out, a number of serious diseases of unclear etiology are obliged to the soil compo-
sition on which the food eaten by animals and humans is grown. It was determined by the
works of A.P. Vinogradov [2, 4], V.V. Kowalski [7]. Excess or lack of chemical elements,
and even more a violation of their ratio, become the causes of thyroid diseases, the ena-
mel tooth damage, the bone system diseases, etc. Such diseases of A.P. Vinogradov
called endemic, and the territories with an anomalous content of chemical elements - bio-
geochemical or endemic provinces [2, 4] (1938, 1949). A.P. Vinogradov first showed that
the development of goiter disease is directly related to the lack of iodine in soils [3].
Regional studies have confirmed this dependence. For instance, in the work of N.E. Pin-
chuk [9] it is shown that inhomogenuity of physiographic and Krasnodar region soil condi-
tions determines the existence of territories with various content of gross iodine in the soill.
The number of persons with abnormalities in the functional status of the thyroid gland de-
pends on the iodine content in the environment, in particular, in the soil. This dependence
appears to be the opposite: the higher the gross iodine content in the soil of the district, the
less probability of iodine deficiency diseases occurrence of this region inhabitant. The rela-
tive number of people suffering from abnormalities in thyroid functional activity is higher in
areas with low soil availability of total iodine (less 4 mg/kg) (table 1). Immediate causes of
iodine insufficiency in the organism are: iodine underconsumption and insufficient digestion
of iodine by the organism, besides the last one is more often conditioned by the lack or
abundance of microelements, influencing the iodine metabolism in the organism. Thus, the
predominance of copper and cobalt over iodine in the soil increases sickness rate of hypo-
thyrosis in the region [10].

Correlation of the gross iodine content in the soils of the Krasnodar Territory
with thyroid gland dysfunction (according to: [6])

Districts lodine gross content, | Number of inhabitants with thyroid

mg/kg gland dysfunction, %
Absheronsky 1—4 46,61
Krasnoarmesky 1—4 40,13
Goryacheklyuchevskoy 1—4 41,52
Caucasian 4—5 31,95
Kanevskoy 4—5 30,67
Kuschevsky 4—5 32,26
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Environment contamination considers to be the other reason, influencing the iodine
digestion by the organism. So called relative iodine insufficiency appears in this case: con-
taminants, primarily, induce insufficient iodine admission to the thyroid gland, but not gen-
erally to the organism. Particularly, iodine accumulative function of the thyroid gland is
suppressed by the nitrates, salts of some heavy metals, bromidums. A row of chemical
elements, contaminating natural water and food, restrains the tiroliberin production in the
hypothalamus (carbon disulfide) or thyrotrophin in hypothalamus (lead), or violates the
reaction of hypophysis to tiroliberin (fluoride), contributing the development of tertiary
and secondary hypothyroidism. Phosphorus, nitrates, fluoro, iodides, carbonic oxide, sul-
phourea, cyanides, appearing to be the fermentative poisons, suppress or block iodine pe-
roxidase or deiodase in the thyroid gland or monodeiodinase at the periphery (pesticides).
Environmental pollution often damages the membranes of thyroid cells, destroying them,
triggering the release of thyroglobulin into the blood, and contributing to autosensitization.
In this respect, the synthetical detergents and urea are especially aggressive. Nitrates and
uranium block the release of ready-made thyroid hormones into the bloodstream [10].

There is also evidence that the more severe the incidence of hypothyrosis, the higher
the content of manganese in foods and the lower the content of molybdenum. On the other
hand, it was found that bone disease develops with a lack of manganese in the soil in ani-
mals and humans, and as the iodine digestibility decreases, the development of goiter dis-
ease is also possible [5]. It is conditioned by the fact that many microelements participate
in vitally important processes, taking place in the organism - hematosis, digestion, work of
nervous and hormone system. Being a part of enzymes, hormones and some vitamins,
microelements play the role of biological catalysts, thereby influencing the growth, devel-
opment, reproductive function.

Not only by failures in the supply of microelements to the organism play the important
role in the development of some or other diseases, but also by a violation of the balance
between individual chemical elements, including macroelements. Thus, scientists asso-
ciate an increased risk of stomach cancer with insufficient magnesium in food and water
(but the primary reason is in soils), as well as with the violation of the ratio distortion in soll
solution between the ions Ca, Mg and Mn [11]. Magnesium promotes the correct absorp-
tion and use of calcium, as well as other important nutrients. If a lot of calcium comes with
food, without enough magnesium, the excessive calcium can practically become toxical,
inducing diseased states in the organism.

Even earlier, Rostov scientists, who wrote the book “Soils and human health” in 1966,
came to the conclusion about the extreme importance of the chemical elements correlation
in soils, the effect of soil composition on the quality of products obtained on them, and the
connection with the spread of cancer diseases [1]. The triumvirate of scientists - pedolo-
gist, the head of the soil science department of Rostov state university, professor V.V.
Akimtsev, doctors — the head of the surgical department of the Rostov cancer institute Z.M.
Mitlin, and Ph.D of medical sciences, professor Il. Smolyaninov, proved to be very fruitful:
they were among the first in the scientific world to see and convincingly demonstrated this
relationship between the chemical composition of soils and the spread of cancer. In par-
ticular, they found that the frequency of gastric cancer occurrence dramatically increases
in those areas of the Rostov region, Krasnodar Territory, North Ossetia, Dagestan, where
the content of water-soluble magnesium in soils falls below the threshold - 0.002% (Pic. 1).
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The content of water-soluble magnesium in the soils and groundwater of the Rostov
Region (the cartogram was made by V.V. Akimtsev, P.A. Sadimenko) - A; The sickness
rate of stomach cancer (cartogram was made by Z. M. Mitlin) — B.

Further, more in-depth study of Rostov region soils showed that regions marked by
Z.M. Mitlin also differ in content of other elements. The soils of the first region contain a
small amount of chloride salts and sulfates. They are also least provided with manganese,
boron and cobalt and contain an average amount of copper, zinc and iodine. The amount
of chlorides and sulphates increases by 3-4 times in soils in the second region, there are
relatively many manganese, copper and zinc, slightly less the amount of boron and cobalt,
and especially iodine. In the third region, the soil solutions are the most mineralized. They
have the increased content of chlorides and sulphates, the amount of gross manganese
and its mobile forms is much higher, as well as boron, cobalt, nickel and iodine.

The pattern established in the Rostov region was confirmed in the Krasnodar Territo-
ry. Here, the greatest number of stomach cancers was found mainly in the areas of forest
podzolized soils on the Black Sea coast, strongly leached chernozems and meadow boggy
soils in the basin of the middle and lower streams of the Kuban, the least provided with
magnesium salts and trace elements. The smallest number of diseases is registered in
some western, central and northeastern regions of the region, covered mainly by carbo-
nate and chestnut chernozems, characterized by a high content of carbonates, reducing
the mobility of many microelements.

It would seem that long-established facts should actively attract the attention of prac-
titioners, and even more scientists. However, it is not like this. For instance, in a number of
works, devoted to such a dangerous disease as mastopathy, there are indications of a
higher occurrence of it in some regions of the Russian Federation. A simple comparison of
these data with a map of biogeochemical zones and provinces indicates the areas that are
not adequately provided with iodine. But it was not possible to meet the relevant conclu-
sions or even the assumptions on this problem in scientific articles. But the correlation of
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mastopathy with thyroid disorders has long been known: 64% of patients with various
forms of mastopathy have thyroid pathology. Hypofunction of the thyroid gland increases
the risk of mastopathy in 3.8 times [8].

Hence the importance of soil joint studies of scientists and physicians, aimed at iden-

tifying cause and effect relationships in the occurrence and spread of certain diseases with
the properties of the soil cover. That is why in 1986 the working group “Soils and Geome-
dicine” was organized within the framework of the international soil science society, but the
activity of its work leaves much to be desired.
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