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The role of permissible limits for hazardous
airborne substances in the working environment
in the prevention of occupational disease
THEODORE F. HATCH1

Recognized limits ofpermissible exposure to hazardous airborne substances adopted by
different countries for industrial health protection may differ by a factor of 10. A Joint
ILOIWHO Committee on Occupational Health in 1969 was unable to recommend a single
set of values as international standards for more than a few toxic agents. The greatest
differences are in the tolerance limits employed in the USA and in the USSR. The reasons
for this substantial disagreement are discussed in this paper and are explained in terms of
fundamental differences in the psychophysiological criteria employed to establish safe
limits between the maintenance ofgood health and the development of a significant threat
to the health. Some practical implications in the selection ofpermissible limits ofexposure
by developing countries are discussed in relation to living standards, endemic disease,
climate, and geographical situation.

A tragic part of the early history of industrial and
technological development is the record of illness
and death among those employed in the extraction,
handling, and industrial processing and use of
various chemical substances that are hazardous to
human health. Lead and mercury poisoning have
been known since ancient times, while names such as
" phossy jaw ", " potter's rot " "miner's asthma ",
and " brass founder's shakes" were given by the
workers themselves to diseases associated with their
occupations even before the specific etiologies of
these diseases were recognized.
The modem industrial record shows, however,

that with proper safeguards such diseases need not
accompany the occupations with which they have
traditionally been associated, nor are they the
inevitable consequence of exposure to poisons under
the many new conditions of application at the pre-
sent time. Further, a great many other toxic sub-
stances are now used in different industrial pro-
cesses and occupations, also without evidence of
injury to health when effective safeguards are
established and maintained.

It should be noted particularly that these achieve-
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ments in health protection came about in most cases
without the use of the offending substance being
relinquished; that is, without elimination of human
contact with the toxic agent. This demonstrates a
basic principle in the operation of an occupational
health programme-namely, that despite the poten-
tial health risk associated with known poisonous
substances, there is for each substance a definable
and measurable level of human contact below which
the imposed stress can be overcome without signi-
ficant threat to the health. Such an acceptable level
of contact, expressed in appropriate terms of dosage
duration of exposure, is variously called the threshold
limit value (TLV), the maximum allowable concen-
tration (MAC), permissible dose, etc. Although
these different terms were adopted to emphasize
certain differences between them, they all have the
same purpose-namely, to identify and locate a point
on the dosage scale above which there is an increasing
probability of injury, frank illness, and even death,
but below which the risk is so limited that there is
no serious threat to health, however long the
exposure is continued. For simplicity, and in keeping
with past WHO/ILO practice, " permissible level"
is used here to include all the other terms.
Some important points of disagreement have

developed, however, between research toxicologists
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and other occupational health experts in different
countries about the identification and correct loca-
tion of this point on the dosage scale, and even
about the choice of criteria on which to base the
permissible limit values. In consequence, there is no
international agreement on recommended limits,
and different views are held concerning the best
way of using permissible limit values in practical
programmes for the prevention of occupational
disease. It is therefore difficult for developing
countries to decide on the best course to follow in
the organization and operation of occupational
health programmes.

This article attempts to identify the principal
reasons for the differences in permissible exposure
levels for various hazardous airborne substances
that have been proposed by occupational health
experts in different countries, and to indicate some
of the limitations of lists of such values for use in
the occupational health programmes of countries in
different stages of industrial development.

ESTABLISHING PERMISSIBLE LIMITS FOR HUMAN EXPOSURE

TO HAZARDOUS AGENTS

Dose-response relations

The concept of a permissible level of exposure to
a substance known to be potentially toxic emphasizes
the quantitative characteristic of the dose-response
relationship; that is, a graded decrease is found in the
magnitude of the biological response as the dose of
the toxic material is lowered, the response approach-
ing or even reaching zero before the dose itself falls
to zero. On the basis of the demonstrated reality of
such a quantitative dose-response relation, Smyth
(1967) stated: " ... substances are neither harmful
nor harmless. It is the quantity that causes harm."
From this, it can be argued that there is a tolerable
dosage rate for all toxic materials. This view is in
contrast to a qualitative approach to toxic reactions,
from which it can be argued that if a substance is
poisonous its presence in any amount is unacceptable
and that the demonstration of a biological response,
of whatever kind and degree, constitutes a warning
of impending injury. Since there is no foreseeable
limit to the sensitivity of means for detecting bio-
logical responses to external stimuli, this would in
practice require the elimination of all hazardous
substances from the working environment as the
only way to ensure the complete absence of health
risks.

Criteria for establishing permissible limits

The first requirement for establishing a permissible
level of exposure to a toxic substance is to select an
appropriate criterion or set of criteria of responses to
the agent that will distinguish with sufficient sen-
sitivity between a state of good health and a con-
dition of actual or potential ill health in exposed
subjects. With this kind of selected response as the
critical indicator, it is then necessary to show that
the degree of response induced in exposed subjects
will remain within acceptable limits and that no
significant health risks occur over a range of dosage
up to a certain limit. That limit then becomes the
permissible value. Since individuals vary in their
resistance to external stress, the permissible value
must be chosen to protect all subjects, including the
most susceptible. It must, therefore, be of such a
value that the occurrence of responses above a cer-
tain limit in a group of exposed subjects is kept
within an acceptable range of probability commen-
surate with the health hazard created by the use of
the toxic material.

Historical development of criteria for establishing per-
missible limits of exposure

Early concern over gross occupational health
hazards led to the establishment of exposure levels
to meet quite limited health objectives, only rudi-
mentary criteria being used to distinguish between
states of good and poor health. Thus, the earliest
goal was to prevent fatal cases of occupational
disease, and for this sharply defined objective limits
of exposure below which deaths did not occur were
quickly found. The next objective was to prevent
the occurrence of frank illness, usually of the acute
form. Again, because of the very specific objective,
a limit dose could easily be established, and cases
of occupational disease were not found when
exposure did not exceed this limit. With further
advances in diagnostic techniques and criteria, states
of impending ill health could be detected before the
onset of obvious illness, and these more sensitive
tests then served to distinguish between acceptable
and hazardous working conditions.
These early achievements were possible largely

because the hazards were acute-i.e., the interval
between the start of exposure and the appearance of
signs of injury was short. Consequently, if control
measures were found to be inadequate, further
improvements could be made quickly. Thus by a
trial-and-error procedure it was possible to progress

152



LIMITS FOR HAZARDOUS AIRBORNE SUBSTANCES IN THE WORKING ENVIRONMENT

systematically towards establishing a level of con-
trol over working conditions that would prevent
the development of disease.

Clearly, this type of procedure was not suitable
for fixing limits to afford protection against chronic
sickness resulting from long-term exposures. Fur-
thermore, there is a fundamental weakness in a pro-
cedure that bases the permissible limit only on the
absence of immediately demonstrable disease.
Even with the best diagnostic techniques and criteria,
this approach provides no margin of safety for
uncertainties in diagnosis, nor does it recognize the
possibility that some degree of impairment to the
health may develop before the appearance of real
illness. In recognition of these facts, and through
advances in the knowledge and techniques of
experimental toxicology, various indices were
developed in the fields of pathology, physiology,
and biochemistry that were capable of detecting the
beginning of unwanted responses to toxic agents
well before the appearance of clinical disease. These
responses were not considered, in themselves, to be
manifestations of ill health but they were selected
because of their demonstrated significance as
precursors of sickness and their value in predicting
impending ill health. Thus, these tests were useful
in distinguishing between a state of good health and
potential sickness.

Permissible limits ofexposure now and in the future
Obviously, a threshold limit value fixed in terms

of a defined standard of health is only as good as
the definition on which it is based. The search has
therefore been continued for more sensitive indi-
cators that will provide wider margins of safety
between the earliest significant response to the toxic
agent and eventual ill health.

This approach is justified because of the great
number and variety of new chemicals and agents of
physical stress that are coming into use. In various
occupations man is exposed to recently synthesized
compounds that are quite outside his evolutionary
experience, and therefore no natural resistance or
adaptive capacity has been developed in respect of
these materials. For this reason, the toxic properties
of such substances must be evaluated with special
care. Owing to the relatively short experience with
most of these new materials there is always a risk
that potential long-term cumulative effects have not
yet become apparent. This possibility must be
recognized so that corrective action is not delayed
until injury occurs. There is some evidence to

suggest that certain substances (both old and new)
can aggravate chronic degenerative disease already
established at considerably lower levels of exposure
than those required to produce specific occupational
diseases in otherwise healthy persons. This possi-
bility has not yet received serious consideration in
the establishment of permissible limits of exposure.
These and many other questions, to which previous
toxicological evaluations may not have given
adequate attention, are now being raised. Some
are clearly valid but others are perhaps unreasonably
speculative.

In the search for more stringent criteria on which
permissible levels could be based to ensure adequate
safety standards in the face of so many unknown
factors, toxicologists have approached the problem
in two different ways. The first approach is parti-
cularly characteristic of studies made in the USA;
increasingly sensitive tests for preclinical, physio-
logical, biochemical, and functional disturbances
have been used to demonstrate toxic effects result-
ing from lower and lower levels of exposure,
their significance as predictors of ill health being
always critically evaluated (Stokinger, 1969). The
second approach, which is employed extensively in
the USSR, starts from the opposite pole. From a
standard of normality in a healthy animal (or man),
highly sensitive measurements of behavioural or
other response are used to establish the permissible
limit, which is considered to be just below the lowest
level of exposure needed to induce a statistically
significant deviation from the normal state (Kurl-
jandskaja & Sanockij, 1965).

These are two basically different concepts. In the
first, no serious threat to health is considered to
exist as long as the level of exposure does not induce
in the organism a demonstrable disturbance of a
kind and degree that is accepted as an indication of
potential sickness; in the second, a potential for ill
health is said to exist as soon as the organism under-
goes the first detectable change of any kind from
its normal state.
A consequence of this major difference in approach

is that there may be very wide variations in the
recommended permissible levels derived according
to the two definitions, values differing by a factor
of 10 or even more. Indeed, a Joint ILO/WHO
Committee on Occupational Health (1969) found
that, out of more than 400 substances for which
national permissible levels had been established,
agreement was close enough for international
standards to be recommended for only 24.
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Impairment versus disability
It is helpful to make a sharp distinction between

the medical consequences (ill health) of exposure to
environmental stress and the underlying impairment
of function that precedes injury. The latter results
directly from the imposed stress, and the state of
ill health develops, in turn, from the impairment.
This concept is illustrated in Fig. 1 and 2. Fig. 1
shows a series of events inevitably associated with
the life processes. In the course of dealing with
stress (both internal and external) an organism
passes first through a zone of homeostatic adjust-
ment to various stimuli and then into a zone of com-
pensatory processes within which functional impair-
ment in one respect may be offset, without any
significant loss of the overall integrity of the orga-
nism; this is achieved by drawing on additional
capacity in the same or another direction. Only
when these normal safeguards are exhausted does
breakdown and failure of the system occur. Thus,
the curve shows relatively little movement along the
disability axis until the degree of impairment has
passed a critical limit. Beyond that limit, however,
there is rapid increase in disease and disability with
further impairment, and beyond a certain point on
the impairment scale the curve moves rapidly
toward death.

Fig. 2 shows a typical dose-response curve, pre-
sented here as a conceptual composite of three
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Fig. 1. Impairment-disability relationship curve.a
a Not to scale.

separate curves, using a different scale of response
for each curve. At the top, the relationship between
dosage and clearcut medical response is illustrated,
corresponding to the zone of breakdown and failure
on the impairment scale in Fig. 1. This is the region
of diagnosable illness. The middle scale is for the
dose-response relationship, using sensitive physio-
logical, biochemical, or other functional indices of
disturbances preceding illness. The basic events in
this area fall within the compensatory zone where
various protective mechanisms protect the system
as a whole from overloading. The bottom section
of the composite curve represents dosage relation-
ships when the most sensitive indices of behavioural
change are employed to measure responses. While
this scale may extend to, and even overlap, the lower
end of the medical scale, it is seen to be largely con-
cerned with responses that fall within the region of
homeostatic adjustment, and to a great extent,
therefore, it must represent normal adaptive res-
ponses that reflect the correct functioning of a
healthy organism rather than the behaviour of an
injured one.

In Fig. 1 and 2, points A, A', and A" represent
the limits based on the criterion of minimum diag-
nosable illness; similarly, points B, B', and B" apply
when the permissible limit is fixed to keep the level
of response in the region of minimum detectable
physiological disturbance preceding illness. Points
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Fig. 2. Composite dose-response relationship curve.a

a Not to scale.
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C, C', and C" represent the maximum exposure
levels at which demonstrable responses to tests are
normal.
With some modifications, these three sets of points

identify the four categories of biological effect from
occupational exposure to hazardous airborne sub-
stances that were listed by the Joint ILO/WHO
Committee on Occupational Health (1965).

Category D: serious/fatal. Such exposures may
induce irreversible disease and death. On the
impairment-disability curve (Fig. 1), these values
fall above point A", and on the dose-response curve
(Fig. 2) at dose levels greater than A.

Category C: adverse. Such exposures may induce
reversible disease. Prevention at this level requires
exposures to be maintained below point A on the
dose scale.

Category B: potentially adverse. This level of
exposure may induce rapidly reversible effects on
health or fitness but does not cause a definite state
of disease. This category falls between points A, A',
and A" and B, B', and B" in Fig. 1 and Fig. 2.

Category A: no effect. Such exposures do not, so
far as is known, induce any detectable change in the
health or fitness of exposed persons during their
lifetime. To maintain this state of health, exposures
must be kept below either point B or point C,
depending on the definition of the state of health
and fitness. Thus, the descriptive wording of this
category (" safe exposure zone ") does not clear up
the confusion over differences in permissible levels
of exposure derived from the two approaches to the
problem since it does not include a clear definition
of the state of health and fitness.
Although the figures are not drawn to any parti-

cular scale, the reason for the occurrence of con-
siderable differences in magnitude of permissible
limits based on various criteria can be seen from the
shapes of the dose-response and impairment-
disability curves. Specifically, the reason is that
because the slope rises very slowly in the early
homeostatic and compensatory phases of the
impairment-disability curve the difference between
points C (i.e., USSR) and B (i.e., USA) can be very
great.

Validation of permissible levels of exposure

Because of the differences in basic concepts and
requirements of the two approaches for distin-

guishing between a state of health and potential ill
health, it is not likely that agreement will be achieved
on permissible levels of exposure. Certainly this
cannot be expected from any further consideration
of the methodological details of experimental toxi-
cology. The reason for establishing permissible
levels, however, is to provide proper guidelines for
the development, application, and evaluation of
control measures to protect the health of workers
engaged in hazardous occupations. The final valida-
tion of criteria used to establish permissible limits of
exposure must come, therefore, from the health
records of exposed workers and not from theoretical
considerations and laboratory findings on animals
or from arbitrary definitions of good health.
The approach of starting from a level of known

risk and validating all new and more sensitive tech-
niques for measuring response in terms of their
demonstrated capacity to predict potential injury is
a direct one that visualizes a practical state of
health within which man can and does cope success-
fully with many different environmental stresses.
It is based on the belief that most toxic agents can
be employed and that dosages can be kept within
safe limits; however desirable it may be to avoid
health risks completely by maintaining a zero con-
centration in the working environment, this is not
essential to ensure adequate health protection.
(Substitution of a less hazardous material for the
more dangerous one is clearly desirable and should
be done whenever possible.) To maintain this
position, however, the approach recognizes a
responsibility for continual improvement of indices
of response and particularly emphasizes the need for
regular monitoring of environmental exposure levels
and medical assessments of health to validate the
limits of permissible exposure currently in force or
to indicate the need for revision to establish more,
or even less, stringent levels. Experience over many
years supports this approach (Stokinger, 1970).
There is, of course, a danger that health effects
may reveal themselves in ways not anticipated by
either the initial toxicological assessment or by the
subsequent programme of medical surveillance of
exposed workers. In this connexion there is a parti-
cular need to study occupational health records
continuously over the years to determine if, and to
what extent, long-term contact with toxic' agents
contributes in a nonspecific or secondary way to ill
health (i.e., chronic degenerative disease) in aging
workers, quite apart from their primary effects at
higher levels of exposure in the causation of specific
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occupational diseases. Continuing epidemiological
surveillance is a legitimate charge against the use of
toxic agents in industry, agriculture, and other fields.
The second approach to the problem involves a

greater demand for additional precautions to ensure

continuing safety during exposure over many years

to the toxic material and to guard against the
occurrence of health risks not revealed by existing
assessment techniques. In particular it is derived
from the view that only a zero concentration of the
toxic agent is free from all health risk. Short of
this ideal situation, the approach requires a defini-
tion of the healthy state that permits no significant
deviation from the normal behaviour of the orga-

nism as a consequence of exposure to the toxic
agent. This approach should lead to a much greater
degree of protection for the worker. It may be
asked, however, whether it is necessary to adopt
these stringent standards to ensure adequate health
protection.
The view that any statistically significant departure

from the normal state is evidence of too much stress
seems to deny the basic function of the homeostatic
processes and to conflict with another definition of
the healthy state that regards continual adaptation
to both internal and external stresses as an essential
characteristic of the life processes. Only when the
limits are exceeded does a potential threat to health
occur.
The focus of interest at present, however, is on

new agents of environmental stress with which man
has had no evolutionary contact, and this has
suggested to some authorities that the normal pro-
cesses of homeostatic adaptation may not apply;
thus, responses that do occur must be regarded with
suspicion. On the other hand, it should be noted
that adaptation occurs not to the agent of external
stress itself but to the consequent disturbance
within the organism, and that although there may

be many different kinds of agent, the organism
responds in only a limited number of ways. It does
not follow, therefore, that every new environmental
stress produces a challenge against which there is no
natural protection.
The essential difference between the two views can

be stated simply as follows. In the USA, the com-

pensatory processes as well as the adaptive capacities
in the'homeostatic zone are regarded as normal
protective functions that are regularly called upon

to maintain health. If demands on the processes

are maintained within safe limits, there will be no

threat to health. In the USSR, on the other hand,

the protective mechanisms in the compensatory
zone are regarded as reserves to be called upon only
in critical situations and should not be involved in
day-to-day activity. Even the adaptive capacities in
the homeostatic region should not be overloaded,
and since no sharp dividing line can be established
between the homeostatic and compensatory zones,
the limits of permissible exposure to toxic agents in
industry should be established well within the
homeostatic zone and not at the upper limit. This
is why the cut-off point is established in the USSR
at no more than a statistically significant departure
from the normal state, as indicated by the most
sensitive available measures of response.

Thus, the issue seems to be clear and the question
is whether the evidence supports the American view
that permissible limits of exposure can be safely set
within the compensatory zone, or the Russian view
that these limits must be established well within the
region of homeostasis. Protection of the health of
exposed individuals is the first responsibility, and
all other considerations are secondary. In an indus-
trial society, however, it is also important not to
impose more restrictions than are needed to provide
adequate health protection, since excessive controls
can seriously restrict many operations and add
greatly to the cost of manufacture. To establish
permissible limits, therefore, it must be shown that
the proposed limits of exposure are necessary and
that they are sufficiently low.

Use of permissible limits in the occupational health
programmes of developing countries
A major objective in any occupational health

programme is to provide and maintain healthy
working conditions, especially when there is an
inherent potential hazard on account of human
contact with toxic agents. To meet this objective,
permissible limits of exposure stated in quantitative
terms are needed so that the necessary degree of
protection can be incorporated into industrial
design and adequate controls be provided. Such
statements of permissible limits are especially
useful as early indicators of unsatisfactory working
conditions and of the need to make improvements
without waiting for injury to arise. If atmospheric
levels of toxic agents are found to be near the per-
missible limit, scrutiny of the health of the exposed
workers is a matter of urgency. Lists of permissible
levels for a variety of hazardous materials have a
place in occupational health programmes, to be
used in factories and other places of work and by
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official agencies responsible for occupational health
protection. Such lists are approved and widely used
in most countries having well developed industries
and occupational health programmes. They also
have a place in other countries at an earlier stage of
industrial development, although not without some
changes-perhaps in the tolerable limits-in recog-
nition of important modifying factors that operate
in these countries. Some of these modifying factors
are considered below.
The levels of permissible exposure adopted for a

particular country must take into account possible
genetic differences and the nutritional status and
general level of health of the population at risk
compared with those of the population for which
the original list of permissible limits was developed,
and should give recognition to the existence of
endemic disease. The selection of workers for the
different industries, the length of the working day,
working conditions, and living conditions in the
home and the community all have an important
bearing on acceptable levels of exposure to toxic
agents. Climatic and geographical factors should
also be taken into consideration.

Permissible levels are developed in the industrially
advanced countries mainly to protect the relatively
healthy fraction of the employed population,
excluding the young, the old, and the sick. Even
within this relatively vigorous and disease-free
group, there is further selection to make sure that
tasks involving the most stress are done by those
best fitted to the work. In industrialized countries,
therefore, a person starting work will probably
function at a low point on the impairment-disability
curve (point X, for example, in Fig. 1) where he has
a large physiological reserve providing good addi-
tional protection against environmental stress. In a
situation in which the nutritional and general health
levels are low, where certain debilitating diseases
are endemic, and where the economic level of
development does not permit the careful screening
and selection of workers for the various tasks, young,
old, and sick persons will be functioning at point
Y2, and even Y1, on the impairment-disability
curve. Such persons are obviously more vulnerable
to environmental stress than those functioning at
point X and, consequently, levels of exposure
suitable for a healthy population will not necessarily
apply to them (despite safety factors incorporated in
the permissible limits). It must be pointed out,
however, that simply providing high risk persons
with lower levels of exposure to toxic agents will not

guarantee sufficient protection to offset completely
their physiological handicaps. For the sick, employ-
ment must be found, possibly in " sheltered " work-
shops, and occupations involving the least stress
should, as far as possible, be reserved for the young
and the aged.

It is obvious that the effective dose of a toxic
agent increases, for a given level of contact, with
the duration of daily exposure. For most substances
acting over considerable periods the permissible
limits have been established as average levels of
permitted exposure for not more than 8 hours per
day. Consequently, these limiting values must be
suitably decreased for industrial operations and
working situations that involve longer hours of
daily exposure; such may be the case in countries
where industries are just becoming established.

It should also be noted that simultaneous or con-
secutive contact with different environmental agents
of stress may, in either an additive or a synergistic
manner, increase the total hazard above the degree
of risk associated with any one agent acting alone.
However, these interactions are not well under-
stood. The simultaneous exposure of a person to a
group of agents, all of which act in the same way
(pulmonary irritants, for example), can perhaps be
treated as a single risk. That is, their separate effects
must not collectively overload the protective capacity
of the respiratory system. On the other hand,
simultaneous exposure to two toxic agents having
basically different mechanisms and sites of action
may present highly complex situations for which the
simple application of their separate permissible
limits will not necessarily give adequate protection.
The possibilities for such unexpected and complex
exposures are quite different in relatively primitive
industrial operations and in highly mechanized and
automated industry. Simultaneous and consecutive
exposures are not necessarily associated only with
specific toxic chemical agents. For example, high
environmental temperature can greatly increase the
health risks arising from exposure to certain toxic
chemicals, and the local climatic conditions may
therefore have to be considered when permissible
levels are drawn up. Similarly, altitude can affect
the health of people exposed to certain respiratory
hazards.

Finally, poor living conditions may effectively
continue the same stress-strain relationship during
the leisure hours as during the working day, resulting
in the absence of a beneficial period of rest and
recovery. Thus there may be an accumulating
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health risk, whereas with better living conditions,
recovery from each day's exposure should be com-
plete. Consequently, health risks in cottage indus-
tries and in modem factories can be significantly
different.

This discussion of factors that influence dose-
response relationships is intended to encourage the

correct use of permissible levels. The practical
application of these standards requires considerable
experience and good judgement since modifications
may have to be made in full recognition of the fact
that the permissible levels of exposure are not
fixed limits, to be applied rigidly under all circum-
stances.
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RItSUMIt

ROLE DES LIMITES ADMISSIBLES POUR LES SUBSTANCES DANGEREUSES VEHICULEES PAR L'AIR
SUR LES LIEUX DE TRAVAIL DANS LA PREVENTION DES MALADIES PROFESSIONNELLES

En raison de la diversite des criteres servant a 6tablir
les limites admissibles d'exposition de l'homme aux subs-
tances dangereuses dans l'industrie, il n'existe aucun
accord international sur les normes recommandees. Les
opinions different aussi sur les moyens les plus efficaces
d'utiliser ces valeurs limites dans les programmes pra-
tiques de protection des travailleurs, specialement dans
les pays en voie de developpement. Les principales raisons
de ces divergences sont examinees dans le present
article.

II est evident qu'une limite admissible fixee en fonction
d'une definition donnee de la sante n'a d'autre valeur
que celle de cette d6finition elle-meme. Les nombreuses
lacunes de nos connaissances concemant la relation
dose-r6ponse rendent indispensable de maintenir une
marge de securit6 importante entre l'apparition de signes
6vidents d'alt6ration de la sante et les premiers indices,
beaucoup plus precoces, d'une reaction defavorable a un
agent nocif. Le d6saccord porte principalement sur les
criteres a adopter pour determiner l'ampleur de cette
marge de securite.

L'organisme humain dispose de mecanismes d'homeos-
tase qui lui permettent de s'adapter aux conditions
changeantes de l'environnement sans pr6judice pour la
sant6. II peut aussi faire appel a certains processus protec-
teurs pour compenser ou contrebalancer les effets des
agressions du milieu. C'est uniquement grace a ces res-
sources que l'homme est capable de supporter jusqu'a
un certain point l'exposition a des substances toxiques.
La question fondamentale est de savoir dans quele
mesure et pendant combien de temps elles peuvent l'aider

a conserver une sante intacte. Les avis different quant a la
reponse 'a donner a cette question, notamment entre
experts de la medecine du travail aux Etats-Unis d'Ame-
rique et en URSS. L'auteur analyse ces divergences en
faisant appel a la notion dereponse graduee de l'organisme
'a l'agression du milieu: dans un premier temps, atteinte
des fonctions physiologiques puis, au-dela d'un seuil
critique, apparition de la maladie et de l'incapacite. A
cause des mecanismes d'hom6ostase et d'adaption, les
troubles fonctionnels peuvent persister pendant tres
longtemps sans que la sante soit sensiblement alt6r6e.
Lorsque les processus protecteurs sont debordes sur-
viennent les signes de d6faillance, la maladie et la
mort.
Aux Etats-Unis, les limites admissibles ont et6 fix6es

en tablant sur un degre acceptable d'intervention des
m6canismes protecteurs, ceux-ci n'6tant toutefois que
mod6r6ment sollicites. Pour les sp6cialistes d'URSS, au
contraire, les mecanismes d'adaptation ne doivent pas
etre mis d6liber6ment a contribution pour la preservation
de la sante au jour le jour et doivent etre tenus en reserve
pour faire face aux agressions inopinees du milieu; en
cons&quence, les limites admissibles d'exposition sont
fixees aux niveaux qui d6clenchent les premieres reactions
decelables d'adaptation, au debut de la zone d'homeos-
tase.
Le probleme est donc clairement pos6 et les faits

doivent faire l'objet d'un examen critique au regard de
ces deux conceptions. Dans les pays en d6veloppement,
il importe d'adapter les limites admissibles pour divers
agents dangereux en fonction des conditions locales.
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