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Editor's Note 

The major concern of the IUBS current activities is twofold: 
to advance and expand our knowledge of biological systems and 
phenomena and to  help developing scientific research oriented 
to the satisfaction of human needs in such areas as health, nutri- 
tion, food, resources management; as weil as the resolution of envi- 
ronmental problems. 

This concern appears very clearly throughout the various scien- 
tific programmes adopted at the 1982 General Assembly, and since 
their implementation, important activities have been undertaken 
during 1983. The present issue of Biology International is mainly 
devoted to provide information on a few of these programmes, 
Le., "Health Education Through Biology", "Medicinal Plants", 
"The Decade of the Tropics", and on "Biological Monitoring of 
the State of the Environment" meetings. Special issues will be 
published in 1984 on the "Significance of Species Diversity" and 
the " Soi1 Biological Processes and Their Importance in Tropical 
Ecosystems" Symposia, and on the Seminar on the " State of Bio- 
logy in the Arab Region ". 

Despite their interdisciplinary and intersectional character, the 
IUBS scientific projects for 1982-1985 show a predominant fea- 
ture in belonging to organismic and ecosystem areas of biology, 
representing a greater involvement in the Union's activities of those 
National and Scientific Members concerned. 

We are certain that in the near future, other Union Members 
involved with such specific fopics as genetics, photobiology, 
cellular and molecular biology, etc., will develop scientific pro- 
jects with similar boundaries and objectives of the ongoing IUBS 
scientific programmes. 



Health Education and Biology Teaching 
Report of a Seminar organized by 

the IUBS Commission for Biological Education 
Amman, Jordan, 7-9 September, 1983 

The Seminar had four major aims : 
(1) To consider some of the major issues of health 

education. particularly as they relate to devel- 
oping countries; 

(II) To review international developments in health 
education which are relevant to the teaching 
of biology in developing countries; 

(III) To review, for the purpose of cornparison, 
developments in the health sector of industria- 
lized countries in order to draw conclusions for 
an effective health education plan for develop- 
ing countries; 

(IV) To draw conclusions from these reviews for 
further work by the IUBS-CBE project on 
health education. 

SUMMARY OF PAPERS 

The Changing Needs of Health Education 
(Professor P. J. Kelly) 

Professor Kelly outlined the changing health pat- 
terns which are associated with the social and envi- 
ronmental changes of developing societies. It was 
pointed out that there have been, and still are, non- 
industrialised communities which have evolved a rela- 
tively healthy, homeostatic relationship with their 
physical and social environment. This provides a 
balanced and effective existence, albeit at a low eco- 
nomic level. However, the balance is precarious and 
even slight economic, technological or environmen- 
ta1 changes can lead to a state where disease control 
and malnutrition are foremost health problems. 

With industrial development, which is frequently 
accompanied by population expansion, these prob- 
lems can be worsened and added to by those of envi- 
ronmental pollution. This requires equal, if not 
greater, emphasis on preventative rather than clinical 
medicine. Health education is an important aspect 
of this but, frequently, the stronger influence of legis- 
lation and strict sanitary and environmental controls 
are needed to have real effect. 

Health education becomes of greatest importance 
when self-induced ill-health is a major feature of a 
society. Accidents, excessive and inappropriate 
drug-taking, culturally-induced malnutrition and 
cardio-vascular disorders are examples of ailments 
which can reach epidemic proportions, paradoxically 
in both overpopulated, urban, under-developed coun- 
tries and the more affluent developed societies. They 
put a great strain on medical resources and yet are 
largely preventable through individual and social 
action, which can be influenced by education. 

Professor Kelly stressed the importance of relating 
strategies of health education to the particular con- 
texts of the societies in which they are to be imple- 
mented. He argued that health education required 
a whole society approach involving contributions 
from, for example, the media, heaith services and 

school which are directed at a variety of audiences, 
including, for example, the family, friendship and 
other social groups, the work place, shops and lei- 
sure activities, as well as those in educational insti- 
tutions. It was further contended that different age 
and cultural groups within societies required different 
strategies of health education. 

Biological education had a part to play in strate- 
gies of health education but it needed to be integra- 
ted with broader consideration of personal and social 
education and adaptable to changing circumstances. 

Qualitative Concepts in Biology Teaching with Spe- 
cial Ernphasis on Health (Professor G. Schaefer) 

Professor Schaefer outlined the variety of types of 
concepts encountered in biology, pointing out that 
whilst many have objective and quantifiable charac- 
teristics a number are essentially qualitative in cha- 
racter. Concepts associated with health are mainly 
of this latter kind. 

He also drew a distinction between the reduction- 
ist, exclusive thinking by which a concept is isola- 
ted for study, and inclusive thinking which is more 
subjective and aware of the relations of a phenome- 
non with other phenomena. The former is a parti- 
cular feature of scientific thinking. Biological edu- 
cation tends to emphasise this matter rather than 
inclusive thinking. However, in many ways, the 
study of health requires inclusive thinking and, thus, 
if health is to be included as part of biological educa- 
tion, there has to be a change in Our approach. 

Professor Schaefer also outlined the results of a sur- 
vey in which groups of children in six different coun- 
tries (Barbados, Canada, Japan, Jordan, Philippines 
and West Germany) were given a word-association 
test. In essence they were asked to describe those 
phenomena which occurred to them when the word 
'health' was mentioned. It is a way of finding out 
the rneaning and beliefs held by people about diffe- 
rent concepts. 

The survey indicated interesting differences be- 
tween countries. Thus in West Germany health was 
understood largely to be synonymous with disease 
and medicine whilst, for example, in the Philippines 
there was a rnuch more positive view of health: it 
was linked to ideas of strength, energy, and an active 
rnind and body. In countries such as the Philip- 
pines, Jordan and Barbados, psychological aspects 
of health were emphasised, unlike West Germany, 
where health was perceived as essentially a physical 
phenomenon. ln the Philippines and Jordan, unlike 
other countries, health was strongly associated with 
religious beliefs. 

A further study undertaken by Professor Schaefer 
and his associates involved and analysis of the con- 
tent of school biology text books in the six coun- 
tries. Here again there were interesting variations, 
a number of which did not accord with the variation 
in conceptual understanding displayed by the children 



who were studied. Thus, whilst al1 the books con- 
tained a high proportion of content relating health to 
the human body, in Canada more emphasis was 
placed on the influence of the natural environment 
on health, in Japan and the Philippines the influence 
of the social environment was seen as similarly impor- 
tant and only in West Germany were the mental 
aspects of health dealt with significantly. 

In conclusion, Professor Schaefer stressed the 
importance of establishing clear and balanced inter- 
pretations of the concept of health and advocated 
international discussions on this. It was also impor- 
tant to adjust health education in biology to the per- 
ceptions of pupils in order to correct imbalances in 
understanding. He considered we should aim for 
positive views of health covering the body, the mind, 
transcendence, the social environment and the natural 
environment. 

Country Case Studies of Health Education 
Jordan (Dr. E .  Baydoun) 

Dr. Baydoun reported upon a survey of school Bio- 
logy and Home Economics text books concerned with 
their coverage of health-related topics. There was 
a small number of health-related topics included in 
the Biology text books while, in comparison, Home 
Economics text books included many. He conclu- 
ded that girls tend to receive a greater amount of 
health education through home economics while boys 
receive significantly less because they do not usually 
take the subject. He also described evidence indi- 
cating that social aspects of health education were 
regarded as a female concern. Dr. Baydoun spoke 
of the need to integrate more health education - par- 
ticularly of the social kind - into science text books 
and to develop the notion of social health. 

E ~ Y P ~  (Dr. M .  S. Selim) 
Dr. Selim siated that, in Egypt, health education 

was the formal responsability of the Science Teacher 
but that teachers were not always good practitioners 
of what they taught. 

He argued that educationists - particularly biolo- 
gists - should regard health as an invaluable part of 
life; that facts alone will not ensure healthy life-styles, 
there is need to go beyond 'facts' in order to encour- 
age choosing and decision-making; and that the total 
school environment, including the habits and behav- 
iour of teachers, was an important factor in school 
health education. They also tend to teach about 
health rather than for health. 

Dr. Selim stressed the need to include education 
as part of teacher training and reported that the Egyp- 
tian Ministry of Education was about to embark upon 
an ambitious programme of retraining in health 
education. 

Central Africa . (Dr. E. Rugumayo) 

Dr. Rugumayo reported that his inquiry was not yet 
complete. He did, however, talk of the need for a 
better planned health education in both school and 
the community. He drew graphic pictures of the 
relative poverty of the health services in rural as com- 
pared with urban areas, and also of the differences 
in mortality and morbidity between them. 

Japan (Professor K. Imahori) 

Professor lmahori spoke first of the improved vital 
statistics of the Japanese population and showed 

comparative figures for height and weight of Japa- 
nese children over the past ten years (1970-1980) 
which demonstrated considerable gains. It was 
thought that health education had contributed to this. 

He gave an historical account of the development 
of health education in the school curricula since the 
1920s. Today the major part of health education is 
taught in conjunction with, and through, Physical 
Education, although some is also taught within 
science and social studies. Health Education was 
also seen as an important element of out-of-school 
activities such as field studies and visits to National 
Children's Centres. The school meals service also 
provided a useful channel for health educa- 
tion. Health education strategies in Japan involved 
a variety of agencies. 

Reports from International Bodies 

UNESCO (Dr. S. Van der Vynckt) 

Dr. Van der Vynckt described the Health Educa- 
tion activities of UNESCO which included an outline 
of the five major activities for the UNESCO Medium 
Term Plan 1984-1989 as follows: 

( 1 )  Promotion of health in  the education pro- 
cess. This involves activities intended to inform 
decision-makers in Ministries of Education and 
Health. These include the publication of a series 
of books on communication activities appropriate 
to health education and the production of multi- 
media materials aimed at policy-makers. 

(II) School health education. In collaboration 
with WHO, UNESCO is organising consultations 
with a view to preparing guidelines for primary 
and secondary school curriculum develop- 
ment. UNESCO is also working closely in the 
field of health education with IUBS-CBE in the 
preparation of the 'Health' booklet in the 'Bio- 
logy and Human Welfare' series and for the 1985 
ICSU-CTS conference on 'Science and Techno- 
logy Education and Future Human Needs'. 

(III) Out-of-school health education. UNESCO 
intends to develop materials and training pro- 
grammes for community education. especially in 
relation to the field of literary education. 

(IV) Promotion of public understanding of 
health. In collaboration with the UNESCO 
International Programme for Development of 
Communications and the International Centre for 
Children (ICC), a series of seminars is being plan- 
ned, aimed at sensitizing media specialists on the 
needs of health education. 

(V) Health education curricula for teacher train- 
ing. UNESCO will be preparing teacher resource 
guides emphasizing action-oriented teaching and 
learning both for in- and out-of-school settings 
for health education. 

WHO European Office Copenhagen 
(Mr. D. T. Williams) 

Mr. Williams outlined the change in emphasis of 
strategies put forward by the European Office of WHO 
and drew attention to the paper 'Involvement in 
Health: a social concept of health education which 
had been written by Dr. llona Kickbusch, Regional 
Officer for Health Education. 

In particular, he spoke of the change in style of 
health education which followed from an acceptance 
of the social concept of health education. He outlin- 



ed the notion of the 'health career' as a possible 
rnodel for consideration, in which the importance of 
social learning and social influences generally are 
dernonstrated. 

Mr. Williams rnentioned the interlocking needs of 
school and cornrnunity and produced a framework for 
action for curriculum developrnent in school health 
education. He emphasised the importance of having 
a national or regional policy, without which innova- 
tion in school curricula would be difficult. Also 
ernphasised was the need for the pre-service and in- 
service training of teachers and other professional 
groups. Experience had shown that even the rnost 
exciting curriculum rnaterials prove to  be ineffective 
unless teachers are well inforrned and able to adopt 
new teaching methods. 

He concluded by  underlining the importance of 
seeking a variety of avenues for health education in 
schools, pointing out the rnany advantages of includ- 
ing it within biological sciences but cautioning over 
the necessity for biologists to widen their perspec- 
tives to include the social context within which bio- 
logy and health education existed. 

European Cornrnunities Biologists Association 
(Dr. L. Horst Grirnrne) 

Dr. Grirnme reported on the recent workshop 
organized by ECBA in Amsterdam and spoke of the 
support for health education which that Association 
offers. In particular, he outlined the Association's 
definition of health education as the full developrnent 
of life in al1 its aspects and the goal of health 
education as helping individuals approach the 
desired equilibriurn of al1 vital processes within 
thernselves and between thernselves and their social, 
man-made and natural environrnents. 

The workshop had also clarified the biological prin- 
ciples which were particularly relevant to the devel- 
oprnent of health education. 

Dr. Grirnrne concluded by speaking of the recom- 
rnendations which had been formulated at the work- 
shop for the development of health education within 
biological education. 

DISCUSSION 
Lively discussion followed after each presentation 

and a time was also reserved for plenary discussion 
on the last afternoon of the Serninar. For conven- 
ience, these discussions have been paraphrased and 
brought together to illustrate the main points which 
ernerged. 

There was sorne feeling that Biology should remain 
distinct frorn Health Education so as not to 'dilute' 
the scientific nature of biological study. It was gen- 
erally agreed, however, that there rnight be sorne 
integration of Health Education with the Biological 
Sciences for the following reasons: 

( 1 )  Research and experience has dernonstrated that 
aspects of health education are already included 
within biology teaching in schools and colleges 
and often it is the only medium by which health 
education can be transrnitted; 

which healthy life-styles can be prornoted; 

(III) Far from diluting Biology, health education offers 
an opportunity to  provide a new and distinctly 
human dimension to the subject. 

It was pointed out that there are severe current limi- 
tations to  biology teaching in terrns of its effective- 
ness in health education because of its basically 
factual nature. Biology teachers rarely consider the 
social nature of consequences of health and 
disease. There was, it was argued, considerable 
room for in-service education in this respect. 
Aspects of mental as well as physical health should 
be covered. 

One of the main deficiencies of biology teachers 
as health educators was thought to be their lack of 
appropriate teaching rnethods. Much of health edu- 
cation requires a non-didactic style of teaching which 
ernphasises the involvement of pupils in the act of 
choosing between alternative behaviour or in rnaking 
decisions of various kinds. In normal biology teach- 
ing this rarely happens. To rernedy this deficiency 
in-service and pre-service training should be re- 
orientated to include relevant methods and subject 
rnatter. 
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(II) Biological Sciences provide a sound theoretical 
and practical knowledge of value for teaching 
about the human body and its health, and the 
environrnental context of health. This can be 
linked to social and personal education through 



Sea Urchin Embryos as a Test-System 
to Detect Embryotoxicity 
of Chemical Compounds 

by G. A. Buznikov 
N. K. Koltzov lnstitute of Developmental Biology, 

USSR Academy of Sciences, Moscow 

Gametes and embryos of marine inver- 
tebrates, primarily of sea urchins, have been 
long used as test-systems in the studies of cyto- 
toxic, embryotoxic and teratogenic effects of 
various chemical compounds including drugs 
and pollutants. But unique as they are, these 
objects have not found due application as 
yet. As test-systems the embryos of sea 
urchins offer the following advantages: 1) simple 
production and incubation of unlimited numbers 
of synchronously developing embryos; 2) easy 
observation of normal and abnormal develop- 
ment in vivo; 3) high cell permeability to the 
majority of organic and inorganic compounds 
(high-molecular weight ones excluded); 4) pos- 
sibility of using minimal quantities of the com- 
pounds under study; 5) possibility to produce 
various experimental models (hybrids, partheno- 
genetic embryos, androgenetic haploids, mini- 
cells, dwarf and giant embryos, etc.) for a 
thorough analysis of the effects under observa- 
tion; 6) the fact that the object has been exhaus- 
tively studied makes it easier to understand 
developmental abnormalities produced by 
chemicals. 

A standard procedure has been developed in 
Our laboratory allowing the investigator working 
with sea urchin embryos to examine up to 20-30 
chemical compounds a day. The gametes and 
embryos are obtained by a routine procedure, 
and the embryos are incubated in artificial sea 
water. Artificial water is also used to prepare 
the final solution (or fine suspensions). Incu- 
bation and examination of chemical compounds 
are carried out in the flat-bottomed glasses (dia- 
meter 10-12 mm) convenient for regular in vivo 
scanning of the material and for taking samples 
for histological fixation. The volume of the 
incubation mixture is 1 ml; concentration of 
embryos does not exceed 500 individuals per ml, 
so that the share of embryos makes up no more 
than 0.002% of this volume. The incubation 
mixtures are made using automatic dosing pipet- 
tes convenient for mixing living material in the 
initial suspension, that is for ensuring equal and 
standard numbers of embryos in the glasses. 
For the initial testing of chemical compounds a 

series of diminishing concentrations is prepared, 
each being 10 times lower than the preceding 
one; the concentration range is usually 0.1-100 Pm 
(except for those cases when it is knowo before- 
hand that it would be necessary to test higher 
or lower concentrations); the embryos are 
exposed to chemicals 3-5 minutes after fertili- 
zation (earlier transfer of embryos into the glas- 
ses could result in mechanical damage of living 
material, and fertilization could prove impossi- 
ble in the presence of the substances under 
study). Based on the results of the first test, 
a second - verifying - series of tests is run, 
in which the concentration of substances and 
the times of their exposition may be changed 
and sometimes the concentration of embryos as 
well. It is desirable that at least several cha- 
racteristics of the activity of the substances 
under test (see below) should be established for 
the embryos produced by the same female. 
Therefore only a part of the eggs produced by 
a given female are fertilized, and the remaining 
material is to be kept in refrigeration until the 
second experimental series. 

The following characteristics are established 
for each of the compounds under study: 1) mini- 
mal concentration sufficient for complete block 
of cleavage divisions; 2) maximal concentration 
that does not affect the rate and character of 
the first cleavage divisions; 3) ability to inhibit 
or accelerate the first cleavage divisions by inter- 
mediate concentrations (cleavage abnormalities 
are noted); 4) minimal concentrations resulting 
in the arrest of development at the stage of 
middle blastula 2; 5) minimal concentrations 
affecting gastrulation (the observed abnormali- 
ties are noted); 6) minimal concentrations affect- 
ing the formation of skeleton; 7) maximal con- 
centrations allowing normal development to pro- 
ceed up to the stage of middle pluteus 2, that 
is to the beginning of active feeding. With the 
given experimental scheme it is no use to estab- 
lish the characteristics 5-7 for other compounds 
than those stable enough in water solutions; 
regular change of solutions for the fresh ones 
is not always possible (some substances are 



actively accurnulated by the embryos of sea 
urchins so that such a change will lead to a mar- 
ked and uncontrolled increase of the initial 
concentration). 

The nurnber of characteristics to be establish- 
ed can be decreased or increased according to 
the purpose of the study. In particular, the pri- 
mary estimation of ernbryotoxicity of a sub- 
stance does not require the characteristics other 
than those 1,4 and 6. If a substance in con- 
centrations of ca 100 pm does not affect cleav- 
age divisions, produces no developrnental arrest 
at the stage of rniddle blastula 2 and no defects 
in skeleton formation, it can be considered as 
more or less harrnless (if it is not a drug, of 
course; in this case a more careful test with a 
number of systems is necessaryl . It should be 
noted that the above characteristics cannot 
be used to estirnate rnutagenic activity (the 
ernbryos of sea urchins are generally badly 
suited for the genetic research). 

A large nurnber of chernical cornpounds was 
tested in Our laboratory; arnong thern sorne 800 
aromatic nitrogen-containing organic substan- 
ces, several dozens of detergents and salts of 
heavy metals. In these tests sea urchin 
ernbryos proved to be a very convenient object 
to estirnate the danger of chernical pollu- 
tion. Sirnilar conclusions were drawn be 
Swedish and Japanese investigators on the 
effect of petroleurn products, detergents and 
some other substances. 

Another important possibility of using sea 
urchin ernbryos to test various chemical com- 
pounds is connected with the ease of the analy- 
sis of causes of the produced developrnental 
defects. Thus, if a substance under study 
applied in a wide concentration range produces 
the arrest of developrnent at the 2-cell stage, it 
is likely to be a highly specific inhibitor of pro- 
tein biosynthesis. If the arrest of development 
occurs at the stage of middle blastula 2, one can 
Say alrnost for sure that the substance specifi- 
cally blocks the nuclear functions, etc. This 
can be easily checked and the particular mechan- 
isrns can be easily established using standard 
isotope technique. Besides, the substance 
inhibiting the protein synthesis or, for exarnple, 
mRNA synthesis in sea urchin embryos is most 
likely to produce the sarne effect on the ernbryos 
of the warrn-blooded anirnals (extrapolation of 
the results). So, the described standard tech- 
nique is also convenient for the rnass prelirni- 
nary testing of drugs. It is noteworthy that tha- 
lidomide which had safely passed the tests with 
standard pharrnacological objects would not 
have passed the tests on sea urchin embryos 
and larvae, since it would have caused typical 
defects of skeleton formation (unfortunately, it 
was only after the thalidomide tragedy that data 
were obtained in the USSR and Sweden). 

And finally, the described technique rnay 

prove convenient for the prelirninary screening 
for potential cancerolytics. At least in one 
group of cornpounds - arornatic alkylarnines 
(neuropharrnaca and their analogues) - a dis- 
tinct coincidence is observed of the activities 
established for early ernbryos of sea urchins and 
the cells of experirnental transplantable tumours 
(Ehrlich's ascite carcinorna, in particular). 

The rnentioned characteristics of chemical 
compounds which are established experirnen- 
tally on sorne arbitrarily chosen species of sea 
urchins prove, as a rule, practically the sarne in 
other species. However, there are exceptions 
to the rule: ernbryos of sorne sea urchins (genera 
Arbacia, Echinus, and sorne others) are hyper- 
sensitive to certain compounds. Therefore it 
is desirable to use several species of sea urchins, 
one hypersensitive arnong them. An additional 
possibility is opened up with the use of the 
ernbryos of flat sea urchins, that of testing the 
substances for the ability to suppress the func- 
tional cellular interactions. 
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Biological Monitoring of the State 
of the Environment 

by Professor J. Salanki 
Balaton Limnological Research Institute, Hungarian Academy of Sciences, 

Tihany, Hungary 

Introduction 
As a result of population growth and techno- of time courses of the chemical action which 

logical development, human activities induce may extend from minutes to months; 
various changes in the state of the environment, ii) they cari give valuable information regarding 
causing damage to living organisms. sub-lethal concentrations; 

To avoid undesirable consequences, monitor- 
ing systems are required to recognise and pre- 
dict hazardous effects in due time. Biological 
methods are of great importance in this respect, 
because 

a) microbes, plants and animals can indicate the 
presence of hazardous substances occurring 
in the environment in very low concen- 
trations; 

b) life processes of various organisms can be 
used to evaluate the action of environmen- 
ta1 pollution and that of single pollutants; 

C) changes in the population of species and in 
the structure of the ecosystem can be indi- 
cative of environmental deterioration. 

Biological methods can be applied in predict- 
ing environmental changes that are likely to 
increase with higher technological development 
al1 over the world. Microbes, plants, animals, 
,ceIl organelles, organs, individuals, populations 
and ecosystems show different sensitivities, and 
can be used as biological indicators (bioindica- 
tors) to assess and predict environmental 
changes in a timely manner. 

Recognizing the importance of biological indi- 
cators in monitoring environmental conditions 
especially the effect of hazardous substances, 
IUBS decided to promote research and interna- 
tional cooperation in the field of bioindica- 
tors. For this reason a scientific programme 
was initiated by the XXlst General Assembly 
(Ottawa 1982). National Committees and 
adhering organizations were asked to support 
the programme. 

Objectives 
The general objectives are: 

a) to encourage scientific and national bodies 
to develop and improve methods indicative 
of hazardous substances occurring in the 
environment. 

Studies of this kind can be especially useful 
because: 
i) they can be effective in relation to a range 

iii) they can be expressed quantatively. 

Although studies of this kind have been car- 
ried out in some organisms there is a great need 
for their extension and application in defining 
appropriate bioindicators. Although initial 
work may involve sophisticated equipment, very 
often this can be simplified when the nature and 
range of the parameters to be quantified has 
been resolved. 

b) to collect information about existing methods 
on bioindicators; to promote exchange of 
experiences between different laboratories, 
to help dissemination of recent knowledge 
among different countries; 

C) to provide literature about bioindicators 
including different reference lists, general 
description of methods and practical manuals 
suitable for distribution to interested bodies; 

d) to promote interdisciplinary and international 
cooperation in standardizing and extending 
the use of agreed methods; 

e) to stimulate scientific bodies to encourage 
the presentation of new results concerned 
with bioindicators at international meetings; 

f )  to organize special regional or international 
symposia, workshops and seminars in coop- 
eration with national bodies or other organ- 
izations on the methods, new results and 
their application. 

Organization 
The " Bioindicators" programme is coordin- 

ated by a Steering Committee at present com- 
posed of 8 persons working in different 
fields. Members of the Steering Committee 
deal with questions concerning the programme 
in their special fields, promote the realization of 
the above objectives, keep contact with relevant 
scientific bodies, laboratories and scien- 
tists. To help their work, 5-6 other scientists 
are being invited from each field, altogether 
composing the Advisory Board of the pro- 
gramme. The Steering Committee is nomina- 
ted by the IUBS Executive Committee, the Advi- 



sory Board by the Steering Committee. 
It is desirable that the Steering Committee 

meets once a year. This committee is composed 
of: Professor R.R. Colwell 

Dr. G.M. Hughes 
Dr. D. Jeffrey 
Dr. S. Kojucharov 
Dr. D.A. Krivolutzky 
Professor J. Salanki (chairman) 
Professor A.K. Sharma 
Dr. M. Yasuno. 

Main fields 
of the scientific programme 

Microbiology 

Microbes are rapid detectors of environmen- 
ta1 pollution both in water and in soil. There 
are microbes specifically sensitive to some sub- 
stances, others take part in decomposition of 
pollutants. The elimination or abundance of 
species can be indicative of changing environ- 
rnents. Deterioration of the microbial comrnun- 
ities, reduction of diversity of species can be 
the result of the presence of specific toxic 
agents. 

Botany 

Sensitive species may be employed to  detect 
and monitor specific air pollutants. The taxa 
involved include a wide range of higher plants, 
non-vascular plants, lichens and fungi (leaf 
yeasts). Both long term and short term effects 
may be detected by appropriate choice of organ- 
isms. Synoptic records can be made more 
cheaply than by chemical methods. 

Tolerant or indicator species are used to deter- 
mine the incidence of particular soi1 condi- 
tions. Currently species indicative of soi1 pH, 
fertility and big metal concentrations, may be 
used in rnapping. 

Species which accumulate metals may 
amplify a weak geochemical signal and thus may 
be of value in mineral prospecting. Recent 
related possibilities include the geochemical 
study of pollen and recognition of widespread 
vegetation patterns by remote sensing. 

Extension of paleoecological methods from 
peatlands to lake sediments enables worldwide 
application of this approach to monitoring long 
term changes in the environment. Herbarium 
rnaterial can also be used to detect long term 
geochemical changes. 

Zoology 

Study of both individual species and whole 
communities can provide valuable data regard- 
ing the accumulation of chemicals in animals. 
Accumulation occurs to different extents in 

different organs and studies of this kind enable 
more effective choices to be made of suitable 
indicator species. However, a relative absence 
of accumulation does not necessarily exclude 
an organism from use as a bioindicator as 
examples are known in which rnarked changes 
are produced in the development and repro- 
duction of particular species when subjected 
to environrnental pollution. Accumulation of 
chemicals within food chains and consequently 
higher levels of toxicity in human foodstuffs can 
also be indicated by a suitable choice of species 
for routine study. 

Within natural cornrnunities the variety and 
relative abundance of species can be greatly 
modified by changes in environmental condi- 
tions including the presence of pollutants. 

Thus from many aspects the recognition of 
key indicator species can reduce the expense of 
monitoring activities and can be particularly use- 
ful in countries where financial resources are 
more limited. 

Cell Biology and Genetics 

The tolerance, susceptibility and adaptability 
of living organisms to physical and chemical 
states of the environment are controlled by their 
inherent genetic composition and physiological 
states. Throughout evolution, cellular systems 
have been subjected to a wide variety of endo- 
genous and exogenous chemical, physical and 
microbial agents, which have affected the gene- 
tic architecture as well as the membrane 
systems. Biological systerns have inherent en- 
zyrnatic mechanisrns, permitting them to repair 
or eliminate genetic damage to a certain extent. 

An analysis of cellular and sub-cellular corn- 
ponents of organisms, including chromosomes, 
adapted to specific environmental conditions, 
forms an excellent pararneter for bioindica- 
tors. Nurnerous test systems have been estab- 
lished, both short and long term, "in vivo" and 
"in vitro", to monitor the genetic changes 
caused by different environmental agents. The 
occurrence of the chromosomal or genetical 
damage, if identified within a population, rnay 
be taken to  indicate the level of certain elasto- 
genic or mutagenic agents in the environrnent. 

The plant species, which are genetically resis- 
tant to acute and chronic pollutant hazards, rnay 
also serve as excellent materials for analysing the 
factors contributing to such resistance. In 
resistant organisms, the genetical and cell bio- 
logical systems involve a combination with the 
pollutant to render it ineffective, degradation of 
the pollutant, development of resistant enzymes 
and subcellular modifications and elimination of 
the pollutants through anatomical modifica- 
tions. Such resistant genotypes, originating 
through natural selection, can serve as excellent 
indicators of environment - essential requisites 
for conservation and development strategy. 




































