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Trace elements other than® fluorine®® are also under study for caries preven-

tion as is the use of the laser*” beam®®,

The role of dental plaque?® in the etiology of both dental caries and perio-

dontal®® disease has been recognized for many decades. However, only® recently

have intensive laboratory and clinical studies of plaque prevention or control been

in progress, especially as it relates to periodontal disease.
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The dilution®® must have been enormous in many of the cases recorded i. e., there
must have been very few typhoid organisms in a tumblerful®* of water.

Many large epidemics have been traced to individual instances of pollution. The
typhoid epidemics at Plymouth?, and Reading®®, involving 3,929 cases with 361 deaths,
were each caused by the careless treatment of the discharges of one individual patient.

The great waterborne epidemics of the past have nearly always been caused by
polluted river or lake walers and not by ground waters. Ground water, however. has
been responsible for a large number of small outbreaks of typhoid fever, especially
in limestone?? districts, as at Lausen®®, Switzerland, and Paris*®, France®’. Usually,
when a well becomes badly infected it is from a nearby privy®' or sewer®?, as in
the instance of the Broad Street cholera epidemic in London, and the epidemic of
typhoid fever at Santa Ana, Calif, In recent times, however, epidemics of waterborne
disecase have frequently been attributed to pollution of wells., Of 228 such out—
breaks in the United States from 1946 to 1960 which were classified as to cause, 34
percent were due to untreated underground water supplies. A more recent example
is the epidemic of over 16,000 cases of salmonellosis®® in Riverside®*, a community

served by water from deep wells,
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5. Special Diseases Caused by
Water Pollution (1) |

Public water supplies become contaminated in various ways. The use of a raw
water into which® is continually discharged the sewage of other towns has occurred
at some cities, A city’s residents’ may drink the water of a lake which has become
the city’s own cesspool®, as once did Chicago, etc. The pollution may come from
the wastes of individual houses, or from institutions or factories; from privies situ-—
ated directly over the stream or on its banks; or it may come directly after the of-
fending matter has been deposited on the surface of the ground, later gaining access®
10 the water course by the washing of rain or seepage* through ground seams®. In
some instances epidemics originate through carelessness in a iown that has been sup-

plied with a pure or purified water, Thus a water pipe® laid through a polluted



pond” or stream® may become: sufficiently disjointed 10 permit admission of the in-
fected water, There is a record of numerous epidemics due to mixing in cities hav—
ing dual® water supplies. Epidemics have originated as a result of the unusual drain
upon the waler supply at times of fire, or through failure of valves to operates
when the ordinary water supply was judged to be insufficient and no public warn-
ing was given of the substitutions when a valve in a forgolien cross conneciion
was unintentionally opened; or when polluted watler was furnished temporarily
while the filter plant was undergoing repair. Various public wells have become in-
fected through ground seams and have ihus caused epidemics of typhoid fever. In re—
ceni years oulbreaks have resulied from the failure of chlorination® plants cr of other
processes used to purify a polluted supply. Camping'® parties, construction gangs,
fishermen, and boatling parties have also contribuied to the pollution of waler sup—
plies and thus indirectly 1o the literature of enieric disease,

Although the probability of the recrudescence'! of cholera in the United States
and the other developed couniries of the West is low, endemic areas still expose a
large part of the world’s population, primarily in Asian'? couniries, Modern means
of travel permit an even more rapid spread of the infection than in the past. A
seventh pandemic cf this disease has now been active in these couniries from 1964
10 1973, affecting an ecstimated reported and nonreported 400,000 cases. At least
one important rouie of iransmission is via water used for drinking and household
use,

A Similarly, amebiasis'® is presumed' to affect some 10 percent of the world’s popu-
lation, A WHO® Expert Committee concluded recenily that in all reported out-
breaks of amebiasis, sewage-coniaminated water supplies have beén the major identi~
fied source of infection. Prevention lies primarily in the provision of completely
proiecied piped waler supply.

Atiention has recently been concenirated on efforts to determine the signifi-
cance of viruses in waierborne outbreaks. Clarke and Chang, in a survey, list 17 out—
break cf infectious hepatitis which, on epidemiologic grounds, are established or
strongly suspected 10 be waterborne, This includes six outbreaks in 1the United
States, in each case involving small supplies, mostly private., One of these provides
direct evidence; proof of the presence of the virus in the water through experiments
on human volunteers. Unique'® in itself is' the massive ouibreak at New Delhi's,
India!?, in 1955~1956, which produced 30,000 to 50,000 cases, Here the raw ri=
ver water taken inio the filiration'® plant was rather suddenly polluted with large
volumes of sewage from a drain into which raw sewage was discharged, and whose
flow ordinarily moved downstream belcw the plant. The practice of adding chlorine
and ammonia!® was another factor resulting in destruction of bacteria but not viru-

ses. A contributing cause was the almost complete breakdown in adminisirative®
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as possible environmental factors contributing to the increase in -the incidence of
lung cancer. Those who believe that® air pollution may be one of the factors re—
sponsible for the recent increase in bronchogenic* carcinoma® cite the facts that®
mortality from lung cancer is greater in urban than in rural areas, even among non-
smokers; 1hat® the lung cancer mortality in some areas of Great Britain is strong—
ly correlated with smoke density®s and that® some aromatic’ and even nonaro-
matic compounds present in urban air and in the exhaust from automobiles pro-
duce cancer on the skin in mice when tested in relatively high concenirations® ,
The concentration of these chemicals in the air, however, is very low.

Benzopyrene® has been considered the most likely carcinogen®, although undoub—
tedly other chemicals in the air also are carcinogens or capable of acting synergis—
tically'® with benzopyrene. This hydrocarbon!! has produced bronchogenic carcinoma
in experimental animals but only when associated with irritant gases or particulates
and only in concentrations enormously'? greater than exist in the ambient'® air (e,
g.» 10,000u4g/cubic meter, as contrasted with urban air concentration of 0.003ug/
cubic meter).

Another type of evidence cited is that persons who migrate'* from areas with a
high lung cancer rate to one with a low rate maintain a higher rate of cancer than
the native population, indicating a residual’® effect of their former exposure. Last—
Iyte

and concentiration of benzopyrene in the air,

, it is claimed that lung cancer rates correlate with the solid fuel consumption

On the other hand, considerable evidence exists to question the premise!” that®
air pollution is a factor in lung cancer. The urban-rural difference in the lung can—
cer rate in females is much less than in males; moreover, high lung cancer rates
occur in areas where® the concentration of pollutants including benzopyrene is low.

Some studies show that the lung cancer rate is not highly correlated with fuel
.consumption per acre'®, The concentration of benzopyrene in the environment has
been declining since 1940, whereas® the rate of lung cancer has been increasing.
Benzopyrene exists in the air in very low concentration; in 1966 the average'® con-
ceniration in the United States was 0.003ug/cubic meter for ambient urban air
and 0.0003ug/cubic meter for nonurban areas. In a study of pitch?® roofing?' ope-
rations in which the workmen were exposed to high concentration of benzopyrene,
“the lung cancer rate was not significantly higher than in the normal population. No
~significant relation between the level of air pollution and mortality from lung cancer
was found in several epidemiologic studies recenily conducied in the United States.
No association was found between degree of sulfation and cancer moriality in another
study of men over 50 years of age. In the British study of postmen®?, lung cancerwas
not correlated with air pollution. In residential®*® areas of certain districts in Great

Britain the lung cancer moriality was not significantly associated with the smoke or
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equipped with catalysts®® which require lead-free gasoline will come into® use.

From a mass kalance?” point of view, the transport** and distribution of lcad
from stationary or mobilc sources is mainly via air, Although large amounts are
probably also discharged into soil and waler, lead tends to localize near the points
of such discharge. Lead that is discharged into the air over areas of high traffic
density?® {falls out mainly within the immediate metropolitan?* zone?®, The fraction
that remains airtorne is widely dispersed®®, Residence®’ time for these small parti-
cles is of the order of days and is influenced?® by rainfall?®, In spite of widespread
dispersion®®, with consequeni®' dilution®?, there is evidence of lead accumulation®®
at points exiremecly remote from® human activity, e. g. in glacial®* sirata® in
Greenland®,

The biota®? acquires lead both by surface deposition®® and by secondary transfer
from soil 1o plants and from plants io animals However, the impact®*® of man-made
lead pollution on the lead content of plants and animals is not perceptible*® except
in localized areas of iniense air pollution, e. g. around smelters*' and in the imme-
diate vicinity*? of roads with heavy traffic® .,

The concentration of lead in air varies from 2-4 ug/m® in large cities with
dense automobile traffic to less than 0.2ug/m® in most suburban*® areas and still
less in rural areas. The conceniration of lead in drinking water is generally less
than 10ug/litre, but in some areas where the water is soft (low in calcium and mag-
nesium**) and where, at the same time, lead pipes and lead-lined water storage
tanks® are used, the concentration may reach 2000~3000xg/litre, At this concentra-
tion (and even at concentrations of several hundred ug/litre) a perceptible rise in
the body burden of lead occurs, which is reflected*® in elevated*® values of lead in
the blood (Pb-B).

The contribution of food to man’s exposure to lead is highly variable, No spe-
cific category*’ of food has been identified as being especially high in lead content
other than wine*® and foods that are stored in lcad-soldered*® cans®® or lead-glazed®!
pottery®®, Processed milk contains considerably more lead than fresh cow’s milk
which has a similar®® concentration to human milk, The reported lead concentrations
range from less than 5ug/litre to 12ug/litre. If this information 1is correct, milk
could be a significant® source of lead for infants®®,

In certain countries, gross overexposure of some infants and young children has
been recorded. The major sources are lead-based paint in old houses and in the soil
surrounding these homes, and the soil surrounding lecad smelters. Lead in street dust
due to atmospheric falloui®®, and miscellaneous®” lead-containing objects chewed or
eaten by children are other possible sources of exposure, but their relative impor-

fance is not clear.

The highest exposure occurs in workers who come into contact with lead during

—_ 37 —
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drum [dram] =, [FE#f; 3 HE
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lorry ['lori] n. BHREE, K

reagent [ri(:)'eidzant] n.
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the most commonly reported symptoms. The course of the intoxication runs from 1
to 10 weeks., Although alkyllead compounds are notorious** for their high lethality*®,
recovery is fairly complete among survivors. Convulsions and coma apparently occur
only in the most severe cases. There is insufficient information to establish dose-

effect and dose-response relationships.

2. Peripheral Nervous System

Inorganic lead has toxic effects on the peripheral nervous system. The older lead
literature cites the frequent occurrence of lead palsy in occupational exposure to
lead. The manifestations are mainly weakness of the extensor*® muscles, particularly
those used most heavily. While motor function is mainly affected, hyperaesthesiat?,
analgesia, and anaesthesia of affected areas have also been reported,

Catton et al, (1970) found evidence of reduced nerve conduction velocity*® in
about one—third of a group of 19 occupationally-exposed men of whom only one
showed any other overt® signs of lead toxicity.

The most prominent finding of Seppildinen & Hernberg in lead workers (Pb-B
levels 80-120u4g/100ml) without any clinical neurological signs was reduced motor
conduction velocity of the slower fibres of the ulnar®® nerves; electromyographic®
changes included a diminished number of motor units on maximum contraction and
fibrillations®®, Similar although less pronounced®® effects were reported by Seppildi-
nen et al, in 26 workers whose Pb-B levels had never cxceeded 70ug/100ml(expos—
ure time 13 months— 17 years). Furthermore, in lead workers with Pb-B levels of
2-73ug/100ml, Araki & Honma reported statistically significant negative correlations
between nerve conduction velocity and Pb-B, ALAD, and lead mobilization test val-
ues, respectively. More recently, Seppilidinen et al. rcported a dose-response relation—
ship between abnormally low conduction velocities, defined as values 2 standard
deviations below the mean of an unexposed reference group, and the highest Pb-B
recorded during employment (2-20 years). The results indicate that nerve conduction

impairment is induced in some workers at Pb-B’s exceeding 50 ug/100ml,
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16, Jonas Salk

“] cannot imagine a time when there will be no problems to solve.” These are
the words® of Dr, Jonas Salk, a scientist who developed the polio' vaccine that is
today preventing the crippling® of millions of persons.

Salk was born in New York City in 1914. Unlike many famous men of science,
he was not introduced to the world of science® until he entered college. While in
high school, he had not even studied science and had planned to follow a career® in
law .But during his first year in college, he took several science courses, “out of curio-

sity*,” as he put it. His interest was awakened®, and he soon proved to be a brilliant



science student, The fact that he had to earn® much of the money for his education
did not discourage him,

After completing college in 1934, Salk entered medical school. His ambition” was
to do medical research. To him science meant research. Even when his school advisers
told him that there would be few financial® rewards® in research, he replied'®; “There
is more in life than money.” He even interrupted!' his medical training for a year
to do research in chemistry. Finally, after becoming a doctor, he joined the staff of
the School of Public Health at the University of Michigan'?, There he worked as a
research associate'® in the study of influenza, looking for a possible vaccine against
this disease.

At Michigan Salk spent five years, He learned more and more about the viruses
that cause so much sickness in the world, Then in 1947 he went to the University
of Pitisburgh', where he began studies on the polio virus, This research was sup-
ported by money from the National Foundation for Infantile!® Paralysis'®, founded
by President Franklin D, Roosevelt® , who was himself a polio victim,

The discovery that® polio virus could be grown in culiures in the laboratory
had already been made by another group of researchers at Harvard!?” University.
This important step helped Salk in his research, By 1953 he had advanced far enough
in his search for a polio vaccine to conduct a limited series of® tests on volunteer
subjecis in and near Pitisburgh, These tests revealed that the introduction of an in-
active virus vaccine into ithe body helped raise the level of natural polio fighters in
the blood siream and did not create harmful side—effects, From these early and limited
tests grew mass field trials which took place before the start of the 1954 polio
season, A year later in April 1955, Salk announced that the vaccine was a success.
Science had gained another weapon in the universal'® struggle against disease,

Dr. Salk was the first 1o point out that the anti—polio vaccine was the result of
long years of study by scientists in laboratories around the world, He particularly
emphasized'® that all financial support for his work came directly through voluntary
contributions of the American people. And he was the first to recognize that the
effectiveness of the vaccine would never have been proved so swiftly?® without the
help of hundreds of public-health workers. Above all, he praised* the“scientific
spirit? of those people, particularly parents, who with remarkable faith?* committed
their children to the possible risks of testing the vaccine,

In the years that have passcd since the first trials of the vaccine, millions of
people all over the world have been protected from the disease. Also many countries
outside the U, S, now produce their own vaccine, and everywhere the results have
been excellent?®, In the United Siates almost all Americans under forty years of age
have received the vaccine, As a result, the number of cases of polio has declined

steadily in each year that the vaccine has been available, In 1955, for example,



more than 30,000 cases were reported. By 1956 the figures®* had declined to less
than 7,000, and a year later just a few more than 2,000 cases were reported, In
1970 there were only thirty—three.

The success of the Salk polio vaccine proves that today’s rapid progress in the
health sciences often must involve thousands of people and millions of dollars®®., No
longer® is scientific discovery a matter of a2 man working alone.

For Dr. Salk of course, polio vaccine was not the end of his labors. It was
merecly the start. He is now at work on intensive virus research, seeking the answers
to other age-old problems of disease, He is aware that we still have a long way to
go in improving human living conditions and in fighting sickness wherever it is
found, For his own part in this struggle, Dr, Salk says; “A true artist could not
complete :a painting if he did not believe it was the best that he could do at the
time, It is by the experience that comes with progress made in small steps that we
coniribute to the health and happiness of those who live with us and those who
will follow us...”.
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