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Establlshlng

Environmental Cr’lterla

: Medlcal Perspectives .
Daniel C. Braun, MD; John A Jurgiel, MS; Paul Gross, MD, Pitisburgh

No reasonable person today would

suggest that pollution of the
environment is not a serious problem,
one which demands the application of
all the intelligent, scientific, and
technical effort we can muster—and
can afford. Physiciang are aware of
this. Industrialists, for the moet part,
are aware of it. Scientists from a
number of disciplines are working
diligently to define the problems and
to find solutions. Unfortunately, the
greateat deterrent to sound progress
at present comes from those who en-
goge in unscientific exaggerations
while demanding instant results. All
sorts of dire predictions are being
made by all sorts of people, but those
most frightening with reepect to
health are being made by persons
who are not physicians.

In their importance to humanity,
the possible effects of pollution on
health far cutweigh aspects of aee-
thetics or comfort. Health is the
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realm of physicians, and so it is im-
portant for physicians to know what
subetances in the environmen( are
hazardous to health, or potentially so.
A major problem is that zealots are
calling some gitustions health hez-
ards when they are in fact merely
nuisances, because this maekes the
need soem more pressing and the con-
sequences dire. Sometimes this is
done out of ignorange of the signifi-
cance of dose-response relationships.
Beyond all others, physicians are
aware of such relatiomhips; they
know that for every substance a cer-
taindonaaalevelunuﬂodhom
an expected response.

Because health is the moat impor-
tant concern in community contami-
nation, and because the doctor is best
able to understand the physiological
responge to various levela of contami-
mta,tbophynidmshouldphyl :
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buses, boats, and airplanee.

We call attention to the fact that
we gaid “contaminants” and not “pol-
lutants.” The introduction of harm-
ful, impure, or atherwise undesirable
substances into something previously
untainted constitutes contamination.

The result may, for practical pur-
poses, be negligible. It is only when
these substances render the atmos-
phere or water foul or nexious to
health or life that the word “pollu-
“tion" is properly applicable.

This may seem to be only an exer-
cize in semantics, but the point of

emphasis is that many people have

fallen into the aad practice of locse
speech and furzy definitions in the
whole area of environmental control.
They cry havoc when what ia really
. noeded i¢ merely nuisance abate-
ment.

The fact is that the far-out claims

about air pollution are, at best,

frightening citizens, eapecially par-
ents, and, at worst, are in a fair way
to leading to panic, simply because of
the lack of precise understanding of
the actual health effects of contami-
nants in the air we breathe. In a few
well-publicized acute episodes of
near-disagtrous magnitude, serious
illness and death have resulted from
poliuted air. Therefore, pollution in
high enough concentrations can be
serious. On the other hand, it is per-
fectly apparent that even in the ur-
ban areas of our country the life-span
and general state of health continue
to improve, and so the concentrations
commonly found in urban areas must
be less than disastrous. Again we
return to dose-response relationships.
High enough concentrations can be
harmful to health. Lower concentra-
tions, even though they may offend us
in terms of aesthetica or comfort, can
be completely harmless to health.
Physicians know that the respi-
" ratory system is equipped with very
officiont welf-cleansing mechanisms,
and can defond against and dispose of
even sbnormal amounts of foreign
substances which eve inhaled. One
seldom hoars or sees this fact referred
to, however, in the talks or feature
articles en air pollution. Physicians
kmﬂmﬂlohdylbohummd
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handle low doses of a wide variety of /“pors and
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fact the public press almost univey

sally ignores.

1t is well, too, to keep in mind
“poliution” of the air is an inherent
part of the phenomena of nature. Vol-
canic ash hae beon an tmportant pol-

1utant, as has smoke from forest fires.

Ozone in high concentrations is tem-
porarily present in the air following
lightning storms. Many others could
be listed. -

Man, blamed and maligned ag the
worst polluter, produces only about
0.5% of the total air contamination
through his inventions and activitiees.
It is true that this relatively amail
amount can cause serious problems
because, in contrast to that from nat-
ural sources, thoee for which man je
responsible are localized and may be
concentrated,

Thus, a power-generating plant
may emit several hundred tons of sul-
fur dioxide (80,) per day, and air
movement across an urban area can
increase the particulate loading by
tenfold compared to the air of a near-
by rural area.

The articles which follow will deal
in greater depth with specific contam-
inants and their effects. We wish
merely to touch on a few examples
that, in our judgment, indicate the
areas in which physicians have much
to offer and in which the medical
perspective is essential.

Of the millions of tons of material

thrown into the atmosphere each

year, carbon monoxide (CO), largely
from transportation sources, ia the
major pollutant, constituting about
80% of the total loading by man, Its
most serious effects, of course, are to
be expected in persons with chronic

heart and lung disease, but at low

concentrations the effects may be
manifested by visual impairment and
slowed reaction time. To date, most
studies of the effects of CO have em-
ployed short-term, h:gh-ouncenu-a-
tion exposure. Future CO
must be directed to plmiological
changes produced by low levels over
long periods of time. .

. Other major contaminants are t.he

_ ouidudnitmnnmdmlm:,

carhona particulate matter,
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gicians would not be likely to
férm tuch effect on airway resistance
as ““corrosive.” Careful research on
humans has shown that more than
13,0004g of SO, per cubic meter of air
is needed to produce any measurable
bronchoconstriction. This can be
compared with the governmental
community air quality standard of
80ug of SO, per cubic meter of air.
The physiclogical response to SO,
may be enhanced in the presence of
particulates, moisture, and oxidation,
and is also influenced by individual
susceptibility. But it is apparent that
S0, levels in community air must
reach relatively high concentrations
to be deleterious to health. :
Hydrocarbons constitute approxi-

 mately 16% of the total contamina-

tion in the ambient atmosphere. The
moét important, from the standpoint

-of being potential photochemical pol-

lutants, ar: the double-bond clefins,
substituted aromatic hydrocarbons,
and aldehydes and ketones.
Polycyclic aromatic hydrocarbons
are universally present in the atmos-
phere, and much ettention has been

_ directed to some of them because of

their carcinogenic potential. Thus
far, experimental production of lung
tumors in small animals has not been
accomplished by inhalation, and the
literature presents no clear-cut cor-

_relation between the effects of poly-

nuclear aromatic hydrocarbon pollu-
tion and lung tumor production in
man. Neituer does present informa-
tion indica‘e any direct health effects
due to the gasecus hydrocarbons in
ambient a.r, but “present informa-
tion” is still inadequate to state une-
quivocally hat there can be none, for

known to exiat, only two of toxicologi-
cal importance are presemt in am-
bient air-—nitric oxide (NO) and ni-
trogen dioxide (NO). No data from
either animal or human stugdies sug-

gost that NO is a health hazard at
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concentyations found in ambient air,
but since it readily oxidizes to NO,, it
poesesses potential toxicity. The toxi-
cology of NO, is difficult to discusa
because of the inadequacy of relevant
data from human studies. An article
that follows will describe the effects of
NO, on achoolchildren in an urban
area. The effects of oxides of nitrogen
at levels of community air pollution
at this time must be gonsidered as
potentially irritating _find possibly
related to chronic pulnfdary fibrosis,

but there is insufficiept evidence of its
qualitative relationship to them.

With regard to water pollution, the
problenis are vastly different today
from those of a few decades ago when
the major concern wns waterborne
bacteriu responsible for cholera and
typhoid fever. Development of effec-
tive filtration and chlorination tech-
niques has virtually eliminated such
epidem cs. At present, the volume of
industrial and metropolitan wastes is
tremen lous and includes an ever-in-
creasing number of synihetic chemi-
cal contaminants which did not even
exist a dozen years ago,

Most available data on the effects of
chemicals in water sipplies have
come from experiences in industry.
However, some information has been
obtained from episodes of acute ill-
nesses ¥ hich result from the presence
of some incommon natural constitu-
ents in ¢ rinking water, or accidental
contamination from spillage or seep-
age of st me chemical.

More than 500 new chewmicals are
developed sach year, and many of
these fird their way into nur water-
- ways. Such chemicals a8 nitrates and
nitrites, arsenic and selenium, mer-
cury, organic carcinogens, and trace-
metal aatagonists present real chal-
lenges to w ater pollution control.

Scientifi: deta on th: relative
importance of heavy metsl toxicity
are scarce. The Food and Drug Ad-
ministration admits to little knowl-
edge regarding levels of toxicity for
metals in foods. Many chemical pro-
coases, for instance, use mercury,
which ultimately escapes into waste
water and tends 1o settle in the sedi-
ment of lekes and, rivers. Small or-

ganieme not only ingest the metal,
they transform it into a more toxic »
form. Bottom-feeding fish eat the
small organisms and are in turn eat-
en by larger geme fish. Mercury be-
comes increasingly concentrated with
each successive step. Although mer-
cury probably has been present in
high concentrations in fish for many
years, and poasibly has no effect on
persons eating the fish, it is neverthe-
leas a cumulative poison. It exists in
food fishes as methyl mercury, which
is a highly toxic substance that
causes neurological damage, pro-
duces chromosomal aberrations, and
has teratogenic effects. Stopping the
discharge of moreury into our water-
ways is only one aspect of the prob-

. rem; of greater concern is what to do

with the mercury already lying on
the river bottoms. _

Recont studies raise the question as
to whether drinking water which con-
tains minute amounts of carcinogenic
pollutants may, over many years,
contribute directly or indirectly to
cancer in man. Efforts to link organ-
ics in drinking water to cancer preva-
lence have so far been unsuccessful.

Of major consequence with regard
to soil pollution are the peeiicides.
The dilemma of pesticides lies in the
fact that while they do much good,
they threaten a great deal of harm.
They aid in increpsing food and fiber
production through pretection from
insects, rodenta, and weeds, but by
their poisonous nature they may also
endanger human life by long-te
low-level effects. -

'Because of recent adverse publici-
ty, the public seems to believe that
pesticides have been spread with
reckless abardon all over the land-
scape, contaminating all food and
fiber crops and polluting the whole
environment beyond reclamation. As
a matter of fact, it is impoesible to
find anything in current popular lit-
erature that pute pesticides in a fa-
vorable light. If it can be shown that a
pesticide has accumulated in animal
tisaue, there is no end to the allega-
tions made againat it.

For the last decade the dangers of

-DDT, its buildup in the environment

'auowadtoobem its immense ad-

'ahlemponintheﬂghtagaimtdis»

a8 well as in humean tissues, have
been & public health issue in this
country. It was almost completely
banned from use in the United States
by the Environmental Protection
Agency (EPA) this year. However,
after seven months of hearings by the
EPA during which a stream of acien-
tific witnesges testified, the hearing
examiner found that there was no
conclusive evidence against DDT. In
fact, some of the evidence was clearly
questionable. The World Health Or-
ganization has rvecently sought to
persuade governments to recognize
the fact that although DDT may have

certain hazards, they should not be

vantages. The World Health Organi-
zation feels that, in spite of the ad-
verse publicity, there is no present
Justification for abandoning this valu-

ease.
Physicians, especially those con-
cerned with public health, are becom-
ing more aware of the rolationship of
man’s well-being to his environment.
It is imperative that they maintain a
scientific and professional approach,
and calmly appraise all the facts re-
lating to health, disease, and ecology.
Scientific research is a slow, methodi-
cal process, and no amount of hyste
ria, government funding, or legisla
tion will hasten resolution of the
problems of physiological reactions.
This article has merely referred tc
some of the aspecis of the variow
kinds of pollution, meanwhile urging
physicians to become involved, albeil
on & sound and professional basia
While we are all familiar with thy
acute episodes of serious pollution
such as occurred in Donora, Pa, ain
the Meuse Valloy—and the disaste
at Minamata Bay, Japan, in whicl
more than 100 died of mercury poi
soning — we, ag physicians must lean
how to evaluate realistically the long
term effocts of theee pollutanis at o
lovels. With this background, th
medical profession can meet what w
consider to be its obligation to helpi
development of proper criteria fu
environmental controls, and in made
taining the medical psrspective,




