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Foreword

Keshan disease is an endemic disease with unknown origin, terribly heavy case fatality
rate and unavailable efficient measures to it’s prevention and treatment in its long history,
so the terrible panic from the disease occurrence existed in the people of disease areas, and
their health and life were seriously threatened. During the periods of late 1960s and 1970s,
due to adopting the technical routine of both combination of multi-discipline research such
as Medicine,Geoscience, Chemistry, Biochemistry, Biology and combination of internal
and external environment research, generally acknowledged advances have been made in
the relationship of low selenium in environment with the cause of Keshan discase and it's
control. In other words, the close relation of low selenium environment with Keshan dis-
case had been mutually demonstrated from both studies of internal and external environ-
ments. The research results are quite complete and systematic, compared with other studies
of aetiology. Even so, some questions remain to be studied and explored further, and the
mostly concerned one among them is why from 1980s on, disease incidence of different
areas has been decreasing universally, and even in those areas where the measure of
selenium supplementation had not been adopted, such trend exists as well. On the basis of
preceding research results and from the view point of geographical ecosystem, present study
tried to further study the property of Keshan disease occurrence in relation to low selenium
environment, and to explore other possible factors in environment which cause disease by
combination with low selenium, finally to find new ways to the prevention and treatment of
Keshan disease. It should be expected that more reasonable scientific proofs may be pro-
vided to answer the questions remained.

In our previous study, it has been proved that one disease belt and two non— disease
belts existing in China make up the main distribution pattern of Keshan disease. The dis-
ease belt locates in the middle, and forms an intermittent long belt running from Northeast
to Southwest of China and two non— affected disease belts lie on both northwest and
southeast sides of it. At the same time,it had been verified that the distribution of disease
belt in our country coincides well with that of low selenium belt, and selenium content level
in ecosystem substances( from rock— soil to human tissuses) in two non-disease belts are
usually higher than that of disease belt significantly. Present study, therefore, puts its
emphysis on the study of life related elements, including selenium, in ecological environ-
ment of both disease and non—disease areas and their relation with Keshan disease.

With regards the relationship of diseases and their environmenta! fife elements, a lot of
environmental factors, which affects each other and have significant regional
differentiation,are involved. Consequently, the influence and effects of chemical elements in

environment on human health are complex. As so far as environment selenium in relation



to Keshan disease is concerned, apparently, it is not complete to explain the occurrence and
dynamical variation of Keshan disease if only by respectively, alonely and simply using )
selenium status in rock, soil, water, air, grain, hair or bio—tissue, not by comprehensively
and integrately using them. To approach the expected result,comprehesive and systematic
research must be carried out. The guide idea of ecochemicogeography was adopted in this
research. Ecochemicogeography, as a discipline, is mainly dealt with geographical
differentiation and ecological balance of chemical e¢lements in geographical
ecosystem(geo—ecosystems) and their impacts on human kiqd and organisms, ultimately,
the ways to improvement of ecological balance of elements, promotion of man’s health and
to raising the quality of plant or animal products as well as increasing their quantity. Its
main features are as follows. Firstly, regarding man as a natural product,
ecochemicogeography takes the studies of man and geographical environment as a whole
body(geoecosystem), so that it could study directly the chemical correlation between man
and environment and their exchange / balance of materials and energy. Secondly.ecosystem
materials mean especially the sum of substances from human and each component of geo-
graphical environment in a specific region landscape including a series of such materials as
parent rocks, weathering crusts, soil, air, water, plants(crops), animals(livestocks), and hu-
man body, etc. Apparently,lts notion is more wider than food chain,for its top layer has get
up to human body itself. Thirdly, among so many chemical elements in geo— ecosystem, it
consider such materials as essential elements and toxical elements(matters) and some
biochemical matters(eg. protein, vitamines, enzymes, etc. ), as its main studying objects.
Fourthly,the direct and indirect pathways of elements entering into human body should be
studied simultaneously. Fifthly, by studying such three balances as element transportation
balance between environmental components, element migration balance between regions
and the element balance of demand and supply between human and environment, then the
element eco—cycle laws could be deepened. Sixthly, implementing match sampling and as-
says to geo— ecosystem materials are important for studying element cycle in
geo—ecosystem and their effects on health. After long term study in endemic diseases and
their relation with environmental life elements,on the basis of chemicogeography and
geochemistry,and through the absorption and blend of the ideas and methology of such
multidisciplines as geography, ecology, biochemistry, epidemiology, nutriology, etc., the
new ideas and methods mentioned above have been formed in practical works. It may be
said that present research’s technical routine design and methods are all relavance to it. So,
it is an ecochemicogeographical study with remarkable aim, application, and direction.
From the viewpoint of higher position, wider angle and deeper layer, these kinds of studies
are building the foundation for new envorinment—life elementology.

The result obtained in present study project showed that, among all environmental fac-
tors studied, low selenium still is the most vital factor for causing the disease; At the same
time. the national wide scale investigation has proved that the commonly decreasing trend
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of Keshan disease status from 1980s on is related to the universally increasing selenium in-
take of people lived in disease areas. It provides more forceful scientific basis to clarify some
questions regarding the selenium in relation to Keshan disease. Futhermore, the possible
factors which might combines with low selenium environment to cause diseases have been
suggested through multimethod analysis and this is a new step have been put forward in the
study of disease cause. In addition to systematic analysis of selenium in ecosystem
materials, other 24 life related elements and water organic matters and their relations with
Keshan disease have been analysed accordingly. Based on different regional types , the con-
tent level and distrbution law of different kinds of amino acides in crops and their relation
with Keshan disease has analysed for the first time. A series of studies regarding the genesis
of low selenium environment by Institute of Geography, CAS, have revealed the fomative
mechanism of low selenium environment in China. It provides the theoretical guide and ba-
sic data for explaining the geogrophical distribution law of Keshan disease and
Kaschin—beck disease, the trend of selenium ecological cycle and forecast of selenium defi-
cient areas. Finally, according to the results mentioned above, a new way to prevent and
cure Keshan disease, eco-economic measure, has been suggested. So, on the basis of
them, new scientific materials and bases have been provided for the theoretical study on

environmental life elements, organisms and health.

Editor
July 1995
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