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ANNUAL REPORT OF THE SURGEON GENERAL OF THE
PUBLIC HEALTH SERVICE

TrREASURY DEPARTMENT,
Bureau or THE PuBric HEALTH SERVICE,
Washington, D. C., October 15, 1934.

Sir: In accordance with the act approved July 1, 1902, I have the
honor to submit for transmission to Congress the following report of
" the transactions of the Public Health Service of the United States for
the fiscal year ended June 30, 1934. This is the sixty-third annual
report of this service, covering the one hundred and thirty-sixth year
of its existence.

One of the important duties imposed upon the Public Health Service
by law is the prevention of the introduction and spread of infectious
diseases from foreign countries into the United States. The connec-
tion between the spread of communicable diseases and commercial
traffic has been known for many centuries. In order to effect ade-
quate protection to our territory from the introduction of disease
from without in accordance with the requirements of law, if is neces-
sary to keep currently informed as to the prevalence of disease
throughout the world insofar as possible. The greater use of aerial
transportation and the increasing speed of ships make it especially
necessary today that current information relati ~ to the prevalence
of disease in all parts of the world be available; for the time of pas-
sage from many countries to our shores now falls within the incuba-
tion period of many dangerous communicable diseases.

WORLD HEALTH CONDITIONS

No wide-spread epidemic of influenza was reported during the year
1933, and general health conditions throughout the world, as shown in
the reports, were good in spite of unfavorable economic conditions.

Cholera did not gain a foothold during the calendar year 1933
outside of Asia and the adjacent islands. About 100,000 cases and
48,000 deaths were reported as compared with 75,000 cases and 39,000
deaths for the year 1932. About 2,000 cases of cholera, with more
than 1,200 deaths, were reported in the Philippine Islands during the
calendar year 1933.

Plague caused more than 77,000 recorded deaths in 1933 as com-
pared with 50,000 in 1932. The disease appeared in all of the great
land subdivisions of the world except Australia. Two cases of plague
were reported in the Territory of Hawaii during the calendar year 1933,
and 18 plague-infected rats were discovered during plague-prevention
work. Plague did not appear in the Philippine Islands during the year.

Smallpox caused more than 75,000 recorded deaths in 1933. Many
thousands of deaths from smallpox are not recorded, as the disease 1s
prevalent in densely populated regions in which the occurrence of
diseases and deaths is not reported.

1



2 PUBLIC HEALTH SERVICE

The world prevalence of typhus fever increased in 1933 as com-
pared with 1932, but the numbers of cases and deaths were small in
comparison with the figures published for several years just after the
World War. About 25,000 cases of typhus fever, with approximately
3,000 deaths, were recorded for the calendar year 1933. The actual
figures are much larger, as many cases are never reported.

Yellow fever appeared during the calendar year 1933 in Brazil,
South America, French West Africa and French Togo, the Gold
Coast, Portuguese Guinea, and Nigeria, Africa.

HEALTH CONDITIONS IN THE UNITED STATES

Studies of the effect of the depressed economic conditions upon the
health of the people were continued. There is as yet no apparent
evidence either in the Service studies or in the death rates that the
general health has been lowered, which seems also to have been the
experience in other countries. However, data collected in 10 localities
where the depression has been most severe point to higher sickness
rates in those families most acutely affected by the economic conditions,
that is, in the class rated as in comfortable circumstances in 1929 but
subsequently reduced to the lower economic groups. The most
important reasons for the continuation of good health conditions are
probably the vast work of the relief agencies and the absence of any
wide-spread epidemics.

The general death rate in the 27 States for which data are available
at the time of this report for the calendar year 1933 was 10.5 per 1,000
population. This is the lowest death rate ever recorded for these
States. The next lowest rate was 10.8 per 1,000 in 1932. Pre-
liminary reports for the first 6 months of 1934 show a somewhat
higher death rate than that for the first half of 1933 in many localities.

In the United States as a whole in 1933 there were 58.2 deaths of
infants under 1 year of age per 1,000 live births. This is equivalent to
1 death in the first year of lite for each 17 children born. Putting
the figures in another light, if the infant death rate for 1915 (100 per
1,000 births) had prevailed in 1933, there would have been 86,000
more infant deaths that year than actually occurred.

The birth rate in the United States continued to decline. In 1933
there were 16.4 births per 1,000 population in the United States. In
1932 the birth rate was 17.4 per 1,000 population.

Neither cholera nor yellow fever appeared in the United States
during the year, but cholera was present in the Philippine Islands.

Two cases of bubonic plague were reported in California during the
fiscal year and one case in Oregon. Two hundred and forty-five
plague-infected rodents were found in California. One case of human
plague was reported in the Island of Hawaii in June 1934, and 10
plague-infected rats were found on the Island of Hawaii and 2 on
Maui Island during the fiscal year.

In spite of economic conditions, tuberculosis deaths continued to
decrease. The tuberculosis death rate in 47 States for 1933 was 59
per 100,000 population, 5 percent below the previous minimum rate for
these States.

The typhoid fever death rate for the 47 States was also the lowest
ever recorded—3.5 deaths per 100,000—S8 percent below the lowest
earlier rate.
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The diphtheria death rate dropped to 3.9 per 100,000 population.
This is also the lowest rate for this disease ever recorded by the
Public Health Service.

During the summer and fall of 1933 an unusual outbreak of epidemic
encephalitis occurred in St. Louis, Mo., and the surrounding territory.
About 1,100 cases with more than 200 deaths were reported.

An outbreak of amoebic dysentery in Chicago in 1933, during the
Century of Progress Exposition, attracted much attention. Visitors
who stopped at Chicago ‘hotels where the disease had appeared
became ill after returning to their homes in all sections of the country,
but no epidemic prevalence of the disease has been reported outside
of Chicago. Amoebic dysentery outbreaks of this nature are unusual,
although cases of the disease are reported in the United States every
year. It has been estimated that approximately 690 cases originated
from this source.

Nearly 400,000 cases of measles were reported in the United States
during the calendar year 1933, with more than 2,000 deaths. During
the last 6 months of the fiscal year 1934 there was a large increase in
the incidence of measles which affected all sections of the country and
nearly all of the States. During the half year 656,000 cases of measles
were reported to the Public Health Service, and the reports of this
disease are always incomplete. The increased incidence of measles
became evident late in the calendar year 1933, and continued until
the close of the fiscal year. The greatest number of cases was reported
in April.

An outbreak of poliomyelitis (infantile paralysis) in California in
May 1934, extended beyond the fiscal year. It began in Los Angeles
County and later spread northward, involving W ashington, Idaho,
and Montana in August 1934. In May and June more than 1,500
cases of poliomyelitis were reported in California.

Less than 7,000 cases of smallpox were reported in the United States
for the calendar year 1933. Smallpox was the principal scourge of
mankind early in the last century. Last year it caused more than
75,000 deaths in countries which are sufficiently advanced to keep
vital statistics, but less than 40 of these deaths occurred in the United
States. Several of the European countries have advanced so far that
they did not have any cases of smallpox during 1933.

PREVENTION OF THE INTRODUCTION OF DISEASES FROM ABROAD

During the fiscal year no instance of the importation into the United
States or its dependencies of any quarantinable disease occurred.
Several cases discovered on board vessels upon arrival at continental
or insular ports were effectively dealt with at quarantine.

Cholera, however, was present in certain islands in the Philippines
during a large part of the year. It was necessary at various times to
declare interisland quarantine in order to prevent the spread of the
disease from infected to noninfected islands, and to take special pre-
cautionary measures to prevent vessels destined to continental United
States or foreign ports from becoming infected. During the occur-
rence of the disease, all steerage passengers embarking at Philippine
ports were required, prior to sailing, to comply with the regulations
covering steerage passengers leaving cholera-infected ports and, in
addition, were given anticholera vaccine.
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During the year, 11,576 vessels, 524,283 passengers, and 852,749
seamen were inspected by quarantine officers on arrival at domestic
ports; 3,220 vessels, 135,125 passengers, and 225,259 seamen were
inspected at insular ports; and 211 vessels, 51,574 passengers, and
8,198 seamen were inspected at foreign ports prior to departure for
the United States. In addition, 3,668 airplanes, carrying 26,951 per-
sons, arrived at 57 airports of entry in the United States from foreign
ports, requiring quarantine inspection. Of this number, 2,456 air-
planes, carrying 23,899 persons, of whom 4,364 were aliens, were
medically examined by medical officers of the Public Health Service.

Of the passengers who embarked at European ports for United
States ports, 18,417 who originated in infected areas were vaccinated
and 7,226 were deloused under the surveillance of medical officers of
the Public Health Service at ports of embarkation, and 17,818 pieces
of baggage were disinfected to safeguard particularly against the intro-
duction of smallpox and typhus fever into the United States.

A total of 1,289 vessels was fumigated at United States ports either
because of the occurrence of disease on board or for the destruction of
rats as a plague-preventive measure. Of the 6,070 dead rats retrieved
following fumigation, 4,229 were examined for plague infection.

The regulations governing the importation of birds of the parrot
family into ports of the United States were revised to provide for the
laboratory examination of suspected shipments of birds upon arrival
at ports of entry, and to prohibit the importation of birds under the
age of 8 months, as young birds have been found to be especially likely
to transmit parrot fever (psittacosis).

The International Sanitary Convention for Aerial Navigation was
signed on behalf of the United States by the American Minister at The
Hague on April 6, 1934. On April 12, 1934, the latest date on which
the convention was open for original signatures, 23 countries, includ-
ing the United States, had signed the convention, and its ratification
by the signatory countries is now pending. The ratifications of 10
countries must be deposited with the Government of the Netherlands
before the convention can become effective.

MEDICAL INSPECTION OF ALIENS

During the year under report, 680,152 alien passengers and 783,377
alien seamen were examined by medical officers at the various United
States ports of entry. Of this number, 1,502 passengers and 507 sea-
men were certified to the immigration officials, in accordance with the
act of February 5, 1917, as being afflicted with one or more mental
or physical defects or diseases excluded under the immigration laws.

A total of 35,539 applicants for immigration visas was examined
by medical officers of the Public Health Service attached to American
consulates in foreign countries. Of this number, 22,420 were exam-
ined in American consulates in Europe, and 13,119 were examined in
American consulates in the Western Hemisphere. Mental or physical
defects were found in 5,049 of the applicants examined in Europe, and
in 1,955 of those examined in the Western Hemisphere; 1,446 of those
examined in Europe and 881 of those examined in the Western Hemis-
phere were refused visas for medical reasons. None of the aliens who
had been given a preliminary medical examination in American con-
sulates in foreign countries and to whom visas had been issued was
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certified upon arrival at a United States port as being afflicted with a
defect or disease requiring mandatory deportation.

* The work of the medical officers of the Public Health Service on duty
in' the Philippine Islands was increased by the acceptance by the
Philippine Legislature on May 1, 1934, of the Philippine Islands
Independence Act, which provides for the application of the immigra-
tion laws of the United States to citizens of the Philippine Islands and
for the administration of such laws by Foreign Service officers of the
United States.

In order to facilitate the entry of Mexican citizens desirous of tem-
porarily visiting the United States, officers of the Public Health
Service on duty at quarantine stations on the Mexican border were
authorized to pass without formal examination all persons holding
identification cards issued to them by American consular officers in
the interior of Mexico, provided they show no evidence of quarantin-
able disease at time of entry.

PREVENTION OF THE SPREAD OF CONTAGIOUS AND INFECTIOUS DISEASES
i IN INTERSTATE TRAFFIC

The State health agencies continued their cooperation with the
Public Health Service in connection with the certification of sources
of drinking and culinary water used on railroads, busses, vessels, and
airplanes. Of the 2,241 supplies listed by the carriers, 94 percent
were inspected and certified. This required the issuing of 2,157 cer-
tificates. During the year it was necessary to prohibit the use of
28 supplies, while 392 supplies were provisionally certified.

Of the 1,681 vessels engaged in interstate traffic on active status,
52.6 percent were inspected and certified as complying with the regu-
lations governing drinking and culinary water systems. Reduced
shipping activities interfered somewhat with the efficiency of the
inspection service, since inspections must be made while vessels are
operating.

For the first time since inspection of vessels was inaugurated, no
cases of typhoid occurred among members of crews of Great Lakes
vessels. The records show a continued downward trend from 70
cases in 1916 to none in 1933.

Assistance was rendered to the district superintendents of the
Lighthouse Service and the Engineer Corps, United States Army, in
the design and installation of proper type of water treatment devices
for their vessels on the Great Lakes.

Sufficient surveys and inspections of shellfish areas and establish-
ments were made to determine the efficacy of the State control.
Assistance was rendered the States in studies of areas as in the past.
Publication and distribution of lists of approved shellfish shippers
were continued.

In addition to assistance rendered to the States on problems of
stream pollution, a study was made of the pollution of the Hampton
Roads area in the lower Chesapeake Bay with funds allotted for this
purpose to the Public Health Service by the Public Works Adminis-
tration. The study was made at the request of the Chesapeake Bay
Authority.

Through the use of funds made available by the Civil Works
Administration a start was made in the control of acid mine wastes



6 PUBLIC HEALTH SERVICE

in the bituminous coal mine areas in cooperation with the State
health authorities.

The public health engineering services rendered other Federal
agencies increased greatly over the aid given in previous years, 43
percent of the time of the engineering field force having been devoted
to this work. This has been due in part to new construction made
possible with the funds made available to such agencies for sanitary
work through the Public Works Administration, and to the enlarge-
ment of the National Park Service. Water treatment and sewage
disposal plants have been designed for the National Park Service,
Indian Service, and the Bureau of Animal Industry.

As in previous years, assistance was rendered the Bureau of Prisons,
the Procurement Division of the Treasury Department (formerly the
Supervising Architect’s Office), the Lighthouse Service, the sanitary
engineering division of the District of Columbia, and others in
connection with sanitary problems.

According to information submitted by the States, 533 counties
were cooperating under the direction of whole-time health service on
December 31, 1933, as against 581 for 1932. The decrease has been
due in part to the discontinuing of financial aid to local health units
from the Public Health Service and partly due to the reduction of
State and county revenues. ,

Trachoma eradication activities were continued in Tennessee,
Kentucky, and Missouri in cooperation with the State authorities.

Cooperation with the California State Health Department in pre-
venting the spread of psittacosis infection in interstate commerce,
and in the eradication of ground-squirrel plague was continued.
Rodent plague of a virulent type appeared in Kern, Tulare, and
Modoc Counties in California. '

To protect the port of Honolulu from plague infection, the Public
Health Service began work in cooperation with the Territory of
Hawaii in the eradication of rodent plague on the Island of Maui.

The participation of the Public Health Service in the Civil Works
program was an outstanding activity during the year. Through the
use of work-relief labor, made available by the Civil Works Adminis-
tration, the Public Health Service was able to assist 14 States with
a malaria-control drainage project under which more than 6,000
miles of ditching was carried out. More than 225,000 sanitary out-
door toilets for rural homes were constructed in 22 States, the mate-
rials being furnished by the home owners. The Civil Works Admin-
istration projects of the Public Health Service also included the
sealing of abandoned mines to remove acid wastes from streams and
a rat-flea survey in various areas in connection with typhus fever
control.

Cooperation was continued in special Negro health activities,
particularly the National Negro Health Week, which had its twen-
tieth anniversary in the spring of 1934. These activities included a
number of comprehensive community health surveys, educational
and clinical projects, and the publication of the National Negro
Health News, a bulletin devoted to helpful reviews of pertinent data
on Negro health problems.
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INVESTIGATIONS OF PUBLIC HEALTH PROBLEMS

The program of cancer research was conducted both at the labora-
tory located in the Harvard Medical School, Boston, Mass., and at
the National Institute of Health, Washington, D. C. At the Boston
laboratory the following investigations were pursued: Studies of the
biological effects of radiation, studies of resistance and susceptibility
to malignant growths, biochemical studies (chiefly of cellular bio-
chemistry), and cytological studies. At the National Institute of
Health particular emphasis is placed on the biochemical aspects of
the problem, without, however, ignoring important physiological,
cytological, and pathological conditions.

_ During the summer of 1933 there appeared in St. Louis, Mo., and
its vicinity a type of encephalitis which had not before made its
appearance in the United States in serious epidemic form. Epidemio-
logical and laboratory studies were undertaken by the Public Health
Service, including extensive studies upon laboratory animals and man,
to determine whether mosquitoes acted as vectors in the transmis-
sion of this disease.

Laboratory and field investigations of heart disease have been
directed toward attempts to determine the factors predisposing to
rheumatic fever. Experiments were conducted to ascertain whether
subclinical scurvy is a contributory factor in the etiology of rheu-
matic heart disease.

Observations on the attempt to control malaria in tropical climates
by the use of atabrine have been brought to a conclusion with findings
that indicate that atabrine alone does not materially affect the
infection rate. Further studies are in progress using atabrine in
combination with plasmochin, and the results to date are encouraging.

Researches in the malaria therapy of paresis have been continued,
and studies in connection with retaining the viability of sporozoites
after dissection of infected mosquitoes have proved successful.

Many phases of Anopheles behavior are being investigated, as
well as the effectiveness of mechanical traps and of sound and light
attractivity for Anopheles at the Reelfoot Lake (Tenn.) station.

Detailed and critical examinations of a group of children of leprous
parents over a period of several years have indicated that minor
but definite clinical evidence of pathological changes in the peripheral
nerves and in the blood capillary system may be detected well in
f,dva,nce of confirmatory clinical and microscopical manifestations of
eprosy.

Experimental investigations of rat leprosy to determine the mode of
entrance of the leprosy bacillus are in progress. It has been demon-
strated that a generally disseminated infection, with the production
of typical lesions in the skin and in the viscera, can be accomplished
by the instillation of a suitable inoculum on the nasal membrane.
These findings may be of significance as indicators of the mode of
invasion of human leprosy in man and of its pathogenesis.

The correlation between human pellagra and blacktongue (canine
pellagra) having been worked out thoroughly enough to obtain suffi-
ciently reliable results in the study of the pellagra-preventive value
of foods from experiments with dogs, the studies at the Milledgeville
State Hospital, Milledgeville, Ga., were discontinued. Considerable
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attention is being given to the development of a satisfactory rat
method for testing pellagra-preventive activity.

The production of cataracts in rats by deficient diets is being inves-
tigated in order to determine whether this condition is due to a
deficiency in vitamin G, the present accepted hypothesis.

A total of 32 cases of psittacosis, with 11 deaths, was reported during
the year. A rather extensive epidemic occurred in a Pittsburgh de-
partment store during this period. It is now apparent that psitta-
cosis can be controlled by adequate control of breeding and the
commercial handling of psittacine birds.

Construction work on the new laboratory building for the study
of Rocky Mountain spotted fever and related diseases has been com-
pleted except for mechanical installations. Plans are in progress
for the building of officers’ and attendants’ quarters, a garage, and
general storage space.

Two hundred and twelve liters of Rocky Mountain spotted fever
vaccine were manufactured for the 1934 season, and of this amount
approximately 80 percent was suitable for use. In addition, 40.8
liters were manufactured for the Civilian Conservation Corps for
administration to the personnel located in those camps where the
danger of infection is greatest or the disease most fatal. The demand
for the vaccine continues to increase and exceed the supply so that
it has been necessary to refuse many requests. The greatest demand
comes from Montana, Oregon, Wyoming, and Idaho, although con-
siderable amounts are sent to other Rocky Mountain States.

The continued occurrence of cases of spotted fever of high case
fatality rate in various parts of northern Idaho and new points in
western Montana have furnished further evidence of a tremendous
extension of the known regional area in which the highly fatal type
of infection is endemic.

The data collected in the study of hearing of school children are
being analyzed with reference to the incidence and degree of hearing
defects as well as the causative factors and the progress of hearing
loss which might furnish a basis for determining preventive measures
in relation to loss of hearing.

Other studies being undertaken in connection with investigations of
child hygiene include physical status, growth, development, and child
health, development in relation to the economic crisis, and dental
caries.

The dental health survey undertaken in cooperation with the
American Dental Association included a survey of existing facilities
in State departments and institutions and a survey to determine the
dental needs of children of school age.

Studies were made of processes of manufacture, with special reference
to the skin hazards involved, in 27 plants employing 19,483 workers.
About 8,000 workers were examined for the occurrence of occupational
skin diseases, and the sickness records of these plants were examined
in order to determine the frequency of skin diseases and their causes.

A series of injections of dusts of known chemical composition have
been made intraperitoneally into guinea pigs to determine the
physiological response. The investigation has shown that the
response is uniform and constant for a single dust, but different for
each of three groups of dusts, and sufficiently differentiated to afford
a means of classifying them from the standpoint of biological reaction.
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Other dust studies have included health of anthracite coal miners,
silicosis among granite quarriers, pulmonary infection in pneu-
moconioses, effect of inhaled marble dust as observed in Vermont
marble finishers, and a study of talec workers.

The study of atmospheric pollution in 14 American cities made to
determine the average conditions and various fundamental relations
which might prove of importance in programs for smoke abatement
has been completed and a report of this study is in progress.

Research activities in connection with milk investigations have
included laboratory studies on the chlorine and thermal resistance of
the B. coli communior test organism, the bactericidal treatment of
milk coolers, design of air- and foam-heating equipment, and the
washing and bactericidal treatment of milk cans and milk bottles.

Studies to determine the basic needs of the people in matters per-
taining to public health practices in county health departments are
being continued. The information thus gained will be of value in
planning future rural health organizations. Three counties now being
studied contain large towns or are adjacent to cities; thus it will be
possible to determine the influence of medical facilities found in urban
centers on the health of the people in adjoining areas.

The analysis of the data collected on sickness and mortality among
families of the unemployed was continued. Fourteen reports on
various phases of this subject have been published. Statistical
studies also included work on influenza and other respiratory diseases
and the analysis of a mass of records on sickness and medical care
obtained by special surveys of families in 19 States with a total of some
80,000 person-years of life.

The efficiency of the activated sludge method of sewage purification
is being studied in an endeavor to determine factors which disturb the
optimum biological balance, and which, if they could be controlled,
would insure the uniform efficiency of this process. In connection
with studies of stream oxidation an extensive series of measurenments
of the rates of atmospheric reaeration in streams of deaerated water
flowing in experimental channels has been completed during the year
in preparation for further observations of the rates of oxidation of
sewage sludge deposits under stream flow conditions.

Studies of typhus-Rocky Mountain spotted fever are being con-
ducted to determine any changes which might arise from residence of
the viruses in various species of arthropods. Four species of native
rodents have been found to be susceptible to the virus of typhus.

In connection with the work on the etiology of epidemic encephalitis
a virus has been isolated at the National Institute of Health which is
distinct in its animal symptomatology, pathology, and immunology
from the six viruses which were isolated from fatal cases of the disease
occurring during the St. Louis epidemic.

A comparative study of strains of hemolytic streptococci is in
progress, directed particularly toward finding characteristics by which
human infections derived from animal sources may be traced to their
origin.

Ignvestigations of relapsing fever have demonstrated the survival of
virulent infection for 2% years in naturally infected adult ticks of the
species Ornithodorus turicata.

An outbreak of amoebic dysentery which originated in Chicago in
the summer of 1933 has been studied both from an epidemiological
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and a laboratory viewpoint. Investigations of this disease are still in
progress.

The histologic-diagnostic service to marine hospitals and other
agencies has been continued, over 1,500 specimens being examined
and reported upon.

Special studies on prophylactic and therapeutic agents have included
standardization of gas gangrene antitoxins and studies of hemolytic
streptococeus, meningococcus, alum precipitate antigens, staphylococ-
cus, and the therapeutic activity of neoarsphenamine in experimental
syphilis in rabbits.

On the basis of animal experimeats, a chemical method was dis-
covered for the treatment of bichloride poisoning in human cases.

The study of the chemical structure of sugars has been continued.
As a result of the isolation of the four-carbon sugar threose as a crystal-
line triacetate, it is now possible to study practical applications of this
sugar in biological and medical investigations. The basic problem of
carbohydrate nutrition is being advanced by these studies and is
opening the way for a rational understanding of this nutrition and its
derangements.

THE MARINE HOSPITALS AND OTHER RELIEF STATIONS

Hospital and out-patient care was furnished to American seamen
and other legal beneficiaries in 154 ports, 305,155 accredited per-
sons applying for treatment and other medical service. The Coast
. Guard, for whose personnel of 10,401 the Public Health Service has

sole medical responsibility, was served at the regular relief stations
and 102 other places; 15 medical and dental officers were also assigned
to Coast Guard ships and shore stations. The usual assistance was
rendered the Employees’ Compensation Commission in treating
injured . Federal employees, to the Civil Service Commission in
examining applicants and employees, and to other Government
agencies that utilize the Public Health Service facilities. There
were 599 more patients of all classes in hospitals on June 30, 1934,
than on June 30, 1933; the total on June 30, 1934, was 4,531.

On April 3, 1934, amendments to the regulations were approved,
liberalizing the conditions governing the admission of seamen to the
effect that intervals in excess of 60 days, because of economic con-
ditions resulting in inability to ship, or where the seaman has been
receiving treatment at his own expense and has not changed his
occupation, shall not bar him from relief. Office treatment was also
authorized at first-, second-, and third-class relief stations for the
families of officers and enlisted men of the Coast Guard.

The Veterans’ Administration has increased its patients in marine
hospitals from 37 on June 30, 1933, to 99 on June 30, 1934, and has
requested and received an allocation of 200 beds in marine hospitals
for the ensuing year. During the year certain injured employees
from the Civil Works Administration were added to the list of Public
Health Service beneficiaries; 24,649 received out-patient and hospital
care. 'Two thousand eight hundred and ninety-six patients from the
Civilian Conservation Corps were hospitalized during the year.
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PREVENTION AND CONTROL OF VENEREAL DISEASES

Activities directed toward the control of venereal diseases were
conducted in cooperation with the State and local heaith depart-
ments. Forty-seven States submit reports as to the prevalence of
venereal diseases. A total of 385,953 cases of syphilis, gonorrhea,
and chancroid was reported, showing a slight decrease from the
preceding year. These reports are made to the State departments
of health by physicians in private practice and by institutions and
clinics. State health officers have been enlisted in a campaign to
urge more complete reporting on the part of the physicians administer-
ing treatment. An educational campaign to interest the general
practitioner in the need of adequate treatment for patients with
syphilis and gonorrhea has also been undertaken.

In two States control activities were directed by Public Health
Service officers. The North Carolina State Department of Health
appointed 33 physicians as cooperating clinicians and supplied them
with free drugs for the treatment of indigents carried on the relief
rolls of the State and others who were, in the opinion of local relief
officers, unable to pay for treatment. Special work was also carried
out in Tennessee, work with industries of the State being of particular
interest.

The clinic at Hot Springs, Ark., which is maintained by the Public
Health Service, has cared for a greater number of patients than ever
before, due to the many homeless transients who have poured into
Hot Springs during the year. In the fiscal year 6,682 applicants
were examined and treated.

For the past several years the Public Health Service and five of
the leading syphilis clinics of the United States have cooperated to
study the effects of the modern treatment of syphilis. This under-
taking is part of an international investigation of the clinical aspects,
diagnosis, and treatment of syphilis which is sponsored by the Health
Organization of the League of Nations. During the year an impor-
tant phase of the study was completed and a standard treatment
procedure for early syphilis published.

Information to syphilologists, general practitioners, health offi-
cers, and others interested in the many phases of venereal-disease
control has been furnished through the monthly publication ‘“ Venereal
Disease Information”, pamphlets, exhibits, and films. Requests for
references or bibliographies on special subjects were furnished from
the files of “Venereal Disease Information.” Physicians and health
officers avail themselves of this service to a greater extent each year.

NARCOTIC FARMS AND MEDICAL AND PSYCHIATRIC CARE OF FEDERAL
PRISONERS

In general, the work in connection with mental hygiene activities
has embraced studies of the nature and treatment of drug addiction
and dissemination of information upon the subject; studies of the
abusive uses of narcotic drugs; administrative functions incident to
the establishment of narcotic farms; supervising and furnishing the
medical and psychiatric services for the Federal penal and correc-
tional system; and cooperating with other agencies interested in

90167—34——2
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the various phases of mental-hygiene work with which the Service
is concerned.

Progress has been made in the construction of the first United
States Narcotic Farm, Lexington, Ky., and it is anticipated that it
will be completed and ready to receive admissions by April 1935.
Funds were made available through the Public Works program for
beginning construction of the second institution at Fort Worth, Tex.

Two additional medical units were established during the year in
connection with the Federal penal and correctional system, one at
the United States Penitentiary, Alcatraz Island, Calif., and one at
the Federal Prison Camp, Tucson, Ariz.

COOPERATION WITH OTHER AGENCIES

During the fiscal year the Public Health Service continued its
cooperative activities with official and unofficial organizations in
matters pertaining to the public health. A number of these coopera-
tive activities are required by law, and the remainder are deemed
essential in the interests of economical and efficient administration.
By means of this cooperation, similar or related activities are coordi-
nated and the duplication of effort is avoided. The cooperative
activities during the fiscal year have been, in general, snnlla.r to those
of the preceding 6 or 7 years.

The Public Health Service desires to acknowledge assistance re-
ceived from the following agencies:

The Department of Health of Puerto Rico for the use of its labora-
tories; the New York State Institute for the Study of Malignant
Diseases for the care and study of cases of suspected cancer; the State
Boards of Health of Florida, Wisconsin, Michigan; the State labora-
tories of North Carolina and Maryland and the University of Kentucky
for Wassermann tests; Harvard University Medical School for labora-
tory space for field investigations of cancer; Roscoe B. Jackson
Memorial Laboratory, Bar Harbor, Maine, and New York University
Department of Biology in cancer research; Milledgeville State
Hospital, Milledgeville, Ga., in conduct of pellagra studies; Tennessee
Academy of Science for quarters for studies of mosquito control;
Health Department of Pasadena, Calif., for laboratory space for field
investigations of psittacosis; State Hospital, Columbia, S. C., for
laboratory space for studies of malarial inoculation in paresis therapy;
Bureau of the Census for tabulation of material collected in the
dental health survey.

Other cooperative activities included: Gorgas Memorial Institute
in malaria-control studies; Johns Hopkins University, department of
biostatistics, in connection with studies of physical status, growth, and
development of school children; Milbank Memorial Fund in a study
of health in the depression; American Dental Association in a dental
health survey.

RECOMMENDATIONS

It has long been a recognized axiom that upon the health of a nation
depends its success. Recommendations as to measures and means of
maintaining and improying the public health are necessary from time
to time.
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New problems in the field of public health constantly present them-
selves. As recent examples may be mentioned the outbreak of
epidemic encephalitis in St. Louis in 1933 and the increased prevalence
of this disease in several adjacent States during the following year;
the unusual occurrence of amoebic dysentery with Chicago as the
source; the outbreak of poliomyelitis in the Los Angeles area this
year. Constant vigilance is required for the detection and prevention
of new dangers to the public health that constantly arise. The
recommendations submitted herewith constitute the more important
needs at the present time.

SCIENTIFIC RESEARCH

With the opening of distilleries in the United States the necessity
for making studies of the control of distillery wastes which are being
emptied into already heavily overtaxed and polluted streams has be-
come apparent. There are several problems connected with the dis-
posal of these wastes that very seriously affect the water supplies of
this country, and should be carefully studied.

An investigation should be made to determine methods for the elimi-
nation of fluorine from drinking water supplies. Fluorine has been
found to be present in drinking waters located in nearly every State
in the Union and is responsible for the dental condition known as
mottled enamel.

With the completion of the anthracite coal dust study, which for
the first time gives definite facts with regard to anthro-silicosis among
hard coal miners and which forms the basis of compensation laws for
that condition, it is evident that a similar study should be made in
the bituminous field.

STATE AND LOCAL HEALTH WORK

It is desired to point out again that the lack of effective local health
organization in most rural areas and in many of the smaller cities is
a serious handicap to the application of public health measures. This
difficulty is encountered repeatedly when attempting to prevent the
spread of epidemic diseases between the States. KFor a number of
years, therefore, the Public Health Service has worked with the
States in building up local health organizations in the rural areas,
particularly where the need is greatest. Owing to limitation in funds
and personnel, this work has been confined for the most part to local
studies and demonstrations. The time has arrived when the Public
Health Service, should, as a part of the national defense ‘against
disease, enter into cooperation with States for the support of local
health organizations on a more substantial basis than in the past.

MARITIME QUARANTINE

It is recommended that the quarantine regulations of the Govern-
ment of the Panama Canal Zone be made entirely uniform with the
quarantine laws and regulations of the United States administered by
the Public Health Service in all other United States ports in order to
remove a factor complicating the proper observation of the latter by
shipping and to conform to the requirements of the Pan American
Sanitary Code of Habana, 1924, and the International Sanitary Con-
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vention of Paris, revised 1926, both of which treaties have been ratified
by the United States.

It is recommended that the Convention for the Sanitary Control of
Aerial Navigation of The Hague, 1933, which was signed on behalf of
the United States on April 6, 1934, be ratified by the United States at
the earliest practicable date.

VENEREAL DISEASE PROBLEM

For the past several years activities of the Service in the control
of venereal diseases have been curtailed on account of diminishing
appropriations. Work within the States is limited on this account;
and since cooperation with local health organizations is especlally
desirable, the restoration of a more adequate appropriation 1is
recommended.

MARINE HOSPITALS

Appropriations should be restored in amounts that will permit
marine hospitals and relief stations to continue to render adequate
professional service to legal beneficiaries. New hospitals should be
erected at St. Louis, Mo., and Miami, Fla. The hospital at Fort
Stanton, N. Mex., should be thoroughly repaired.

PERSONNEL

Increasing difficulty in conducting its work is experienced by the
Public Health Service on account of the inadequate number of com-
missioned officers available for assignment to duty as required. The
past year has been the occasion of many unusual and exacting demands
upon the Service. Various matters have arisen in connection with the
regular work of the Service as well as with the emergency activities of
the Government which have required the assignment of experienced
officers who, in many cases, had to be detached from their regular
duties and assigned to meet the emergencies. In many cases this
left the regular duties to be inadequately conducted by untrained
personnel. It is essential for the proper conduct of the work of the
Public Health Service that an increase be made in the number of
-commissioned officers. It would appear most desirable that a definite
number of additions to the career corps be made each year.

H. S. Cumming,
Surgeon General.
Hon, HENRY MORGENTHAU, Jr.,
Secretary of the Treasury.



DIVISION OF SCIENTIFIC RESEARCH
Asst. Surg. Gen. L. R. THOMPSON in charge
CANCER

Field investigations of cancer have been continued under Medical
Director J. W. Schereschewsky with headquarters at the Harvard
Medical School, Boston, Mass.

STUDIES OF THE BIOLOGICAL EFFECTS OF RADIATION

Biological action of X-rays—Absorption coefficient of Xenon.—By
means of the measured absorption coefficient of Xenon, a calculation
was made of the intensity of homogenous beams of X-rays reflected
from the calcite crystal. The result showed that the available
intensity with this apparatus would be insufficient for biological
experiments.

Mitogenetic radiation.—A preliminary report on this work was
published in the Public Health Reports for October 27, 1933.

A detailed paper entitled ‘“Search for Mitogenetic Radiation by
Means of the Photoelectric Method” was prepared for publication
in the July (1934) number of the Journal of Geaeral Physiology.
Data have been assembled also for another paper on the mode of
action of countertubes.

Spectroscopic study of carcinogenic substances.—The primary aim
of this investigation is to determine whether carcinogenic substances
like dibenzanthracene play a part, e. g., as metabolites in the genesis
of tumors generally.

Preliminary tests with dibenzanthracene in various solvents have
already shown that this substance is detectable by spectrographic
methods when present in amounts of 1 part per million.

Since dibenzanthracene is fat-soluble, attention has been directed
to the lipoid extracts of normal and malignant tissues.

This work is still in progress.

Hlectromagnetic radiation.—A paper on The Heating of Animal
Tissues by High Frequency Fields (6.4X107 to 3X10° cycles per
second) appeared in the Public Health Reports for July 21, 1933.
The suggestion was made that the range of frequency in question
(about 6 X107 cycles per second) might be more useful as an auxiliary
in the treatment of local inflammatory processes in the lung, such as
pneumonia, than diathermy with conventional apparatus, because of
the better heating characteristic for pulmonary tissue.

In the case of guinea pigs it was found that when the thorax of these
animals was placed in a condenser field excited at frequencies of
from 70,000,000 to 80,000,000 cycles per second, when the rectal
temperature of the animal was 39.6° C., the pulmonary temperature,
as indécated by a thermocouple, inserted into the right lung, was
42.1° C.

15
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In this connection an attempt was made to determine the frequency
at which pneumococcus would be subject to selective heating by
means of the determination of the conductivity and the approximate
dielectric constant of this organism. The conductivity of wet or-
ganisms, as determined on a Grinnel-Jones conductivity bridge,
proved unexpectedly high, corresponding to that of an N/35 KCl
solution.

In view of the high conductivity, any accurate determination of
the dielectric constant of the organism was impracticable with the
apparatus at hand, but a rough test showed that the dielectric con-
stant of moist pneumococcus is less than that of water and probably
somewhere between 60 and 70. A trial was made of the respective
survival times of a culture of pneumococcus in serum water heated to
50° C. in a condenser field excited at this range of frequencies and a
similar culture immersed in a water bath at the same temperature.
The results were inconclusive, as the difference in the times of sur-
vival of both cultures was too small to be significant.

STUDIES OF RESISTANCE AND SUSCEPTIBILITY TO MALIGNANT GROWTHS

Cross-immunity studies—The result of the observations which
showed that immunity induced in mice against one type of trans-
plantable tumor would also induce immunity against other types of
such tumors were summarized and a paper was prepared and published
in the Public Health Reports of December 8, 1933.

Immunization of pure-strain mice against transplantable tumors.—
The results of these experiments were prepared for publication and
appeared in the Public Health Reports for January 12, 1934.

Hiffects of immunity to a transplantable tumor wpon resistance to spon-
taneous tumor.—An interesting point to determine was whether
mice immunized in the usual fashion against a transplantable tumor,
such as S 37, would present the resistance against implants of spon-
taneous tumor originating in their own stock which they show against
other stock transplantable carcinomas, such as M 63, 206, and A.
An experiment was undertaken with this end in view. Although the
mice were shown by repeated inoculations to be resistant to the trans-
plantable tumor, nevertheless, the spontaneous tumor implant grew
in all the immune mice, as well as in the controls.

Production of dibenzanthracene tumors in pure-strain mice.—Bur-
rows, Heiger, and Kennaway have shown that the compound 1:2:5:6—
dibenzanthracene dissolved in lard and injected subcutaneously is
capable of producing sarcomas in mice. In their experiments, tumors
were induced in 31 out of 93 mice. Seven primary growths were used
for serial transmission, of which two were carried at least as far as
the 12th and 16th generations, respectively. Because of certain
inconsistencies in thelr transmlssmn experlments, and because no
particular strain of mice is mentioned, the assumption seems justified
that these experiments were not performed with pure strains of mice.
Therefore, it appeared pertinent to ascertain first whether this com-
pound will induce tumors to the same extent in pure-strain mice
having a low incidence of spontaneous tumors as in those in which the
incidence of such tumors is high, and second, whether these tumors,
induced in pure stocks, would follow the rule of the genetic theory
of transplantation, namely, that a spontaneous tumor arising in an
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individual of a particular strain can be transplanted to members of
the same strain, but not to those of other strains.

The results of the transplantation experiment were prepared for
publication and appeared in the Public Health Reports of May 25,
1934.

The second experiment of this kind, involving approximately 1,000
mice, was undertaken later in the year. The reasons for undertaking
this experlment were as follows: First, to determine whether 1, 2, or
3 injections give a higher tumor yleld second, to study the relative
susceptibility of different strains of mice and th1rd to investigate the
effect of combining an irritant, such as kaolin, with the lard and
dibenzanthracene.

This experiment is still in progress.

Effect of trypan blue upon resistance to heterologous tumor strains.—
Dunng the year expermments were carried out in pure-strain mice to
determine whether injections of trypan blue would affect the normal
resistance of such mice to the transplantation of fragments of spon-
taneous tumors arising in heterologous strains. Positive takes and
progressive growth were evident in about 40 percent of the treated
mice.

Cooperation with the Roscoe B. Jackson Memorial Laboratory.—These
studies are concerned with the variation in resistance to transplantable
tumors, and the production of concomitant immunity in various
strains of mice. Information as to the genetic characteristics of cells
from different strains of mice is being obtained by transplantation of
normal tissue grafts, derived from one strain of mouse, subcutaneously
into mice of other strains and then studying microscopically the fate
of the implant.

BIOCHEMICAL STUDIES

During the fiscal year, work was pursued along three major lines:
(¢) Investigation of the physicochemical behavior of tumor and of
normal cells; () chemo-therapeutic experiments on tumor-bearing
animals; and (¢) studies with dibenzanthracene.

The voluminous literature bearing upon the chemistry of cancer
cells was critically reviewed and brought together in a paper which
s&ppeared in the August (1933) number of the American Journal of

ancer

Effect of calevum upon tumor growth.—The results of this investi-
gation appeared in the Public Health Reports for September 8, 1933.

Osmotic behavior of tumor cells in vitro—The results of this’ study
were reported in a paper entitled ‘“Volume Changes of Tumor Cells
in Vitro” which appeared in the Public Health Reports of February
16, 1934.

Animal experiments on fluid exchange.—In the animal experiments,
tumor-bearing mice were variously treated in attempts to disturb
fluid exchange in the living animal and thus possibly to influence
tumor growth. Deprivation of water, diuretics, bleeding, capillary
injury, lipoid solvents, fibrin, antlcoagulants high protein diets,
and injections of proteln, serum and other colloids were the measures
employed.

Although some of these procedures seemed to give promising results
at first trial, repetition of the experiments failed consistently to con-
firm initial observations.
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CYTOLOGICAL STUDIES

Cytological studies have included tissue culture work, liquefaction
of culture media by malignant cells, and the effect of liquefied medium
on cells and commensal bacteria.

EripEMic ENCEPHALITIS

Late in July 1933 there appeared in the suburban area of St. Louis
Mo., a type of encephalitis which had not before made its appearance
in the United States in serious epidemic form. The number of cases
rapidly increased during the summer months to reach a peak in the
late summer, and decreased gradually to cool weather. The seasonal
incidence of this disease was strikingly similar to that of poliomyelitis,
as was also its tendency to increased incidence in the less densely
populated portions of the metropolitan district. The age most
affected was distinctly different from poliomyelitis, older people
being more frequently and severely attacked. Outbreaks similar to
that in St. Louis, but less extensive, occurred also in Independence,
Kansas City, and St. Joseph, Mo., and in Louisville, Ky.

An epidemiological study was conducted by Service officers under
the direction of Senior Surg. J. P. Leake. Early in the epidemic,
because of their unusual prevalence in the St. Louis area, mosquitoes
were considered possible vectors, and extensive studies were conducted
upon laboratory animals and man relative to this question. Experi-
ments with various species present in the epidemic area were entirely
negative.

A total of approximately 1,100 cases was reported during the
epidemic, with a general mortality of about 20 percent, which was
much higher in the older age groups. This type of encephalitis differs
from the older, better recognized disease principally in that there was
practically a complete absence of eye signs; and recovery, when it
occurred, was complete and not followed by sequelae. The onset of
symptoms was sudden and did not follow other infections.

Heart Disease

Investigations of heart disease have been continued under the
direction of Medical Director A. M. Stimson.

Experiments were conducted, as suggested by Rinehart and Mettier,
to ascertain whether subclinical scurvy is a contributory factor in the
etiology of rheumatic carditis. Following the technique employed
by these workers, guinea pigs were rendered scorbutic by maintaining
them on an appropriate diet, and then inoculated intracutaneously
with hemolytic streptococci obtained from spontaneous lympha-
denitis of guinea pigs. Cardiac lesions somewhat comparable to
Aschoff bodies, the most typical lesion of rheumatic carditis found
in man, were obtained.

Other guinea pigs were rendered scorbutic and inoculated intra-
cardially with hemolytic streptococcal toxin from the N. Y.-5 strain
of scarlatinal streptococci. Similar lesions were again obtained
among the scorbutic animals so treated, but not among controls.
Experiments in which animals have been subjected to other forms of
avitaminoses and in which other strains of streptococei and strepto-
coccal products have been used have thus far given negative results.
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While it cannot be stated that scurvy is a factor predisposing to
rheumatic infection, it is felt that encouraging results have been
obtained by the production of rheumatic-like lesions in guinea pigs.

A survey of cardiac deaths occurring in Washington, D. C., has
been conducted to determine the accuracy with which heart disease
is certified as the cause of death and the extent to which deathsactually
due to heart disease are tabulated as such. As a result of this study
it is estimated that about 25 percent of deaths reported and tabulated
as being due to heart disease are really due to other conditions. On
the other hand, of the actual deaths due to heart disease only about
60 percent are so tabulated. Many deaths due to heart disease,
especially those due to cardiovascular syphilis, congenital malforma-
tions, diseases of the thyroid gland, arterial hypertension, and acute
and subacute rheumatic carditis are listed for purposes of vital sta-
tistics under other categories. The suggestion is made that deaths due
to heart disease be reported and classified on an etiological basis.

LepProsY

The studies of leprosy at the Leprosy Investigation Station,
Honolulu, and the care and treatment of patients in the adjoining
Territorial receiving station have been continued under the direction
of Senior Surg. N. E. Wayson.

Clinical studies.—Studies have been continued for the purpose of
learning the early manifestations of leprosy. It has been concluded
from detailed and ecritical examination of a group of children of
leprous parents over a period of several years that one may detect
minor but definite clinical evidence of pathological changes in the
peripheral nerves and in the blood capillary system well in advance
of confirmatory clinical and microscopical manifestations of leprosy.
It has also been observed that both recession or arrest of suggestive
neurological changes may occur without the development of the find-
ings accepted as characteristic of the disease. This observation is a
further contribution to the belief that individuals may be infected
with leprosy without developing the disease.

Comparisons have been made of the course of the disease through
several years in patients who are affected with both leprosy and
tuberculosis. During these observations it has been found that acute
exacerbations of leprosy with eruptions occur very much more
frequently among patients with tuberculosis, and on the other hand
a very high percentage of those patients who show some findings
suggestive of tuberculosis develop acute leprous exacerbations within a
given period.

For the past 9 montbs a series of from 25 to 40 patients have been
treated by injecting the esters of cotton-seed oil intradermally. No
significant difference in the benefits to be obtained by this method of
treatment has been noted as opposed to that in which the esters of
chaulmoogra oil were used. There seems to be a definite correlation
between the severity of the local reaction and the rapidity and degree
of healing of the lesions treated. There was significantly less local
reaction to the injections of esters to which iodine had been pre-
viously added. The treatment of a small series of patients by intra-
dermal injections of nonspecific bacterial antigens is in progress; and
among a group of patients affected with nodular leprosy, there have
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been some who showed unusually rapid improvement following
repeated intramuscular injections with bismuth preparations.

The remarkable results reported of the treatment of lupus vulgaris
by a dietary which was very low in mineral salts and especially low
in sodium chloride led to a trial of this form of dietary in leprosy.
However, there were so few patients who were willing to cooperate
in this treatment over a long period that conclusions as to its value
are not warranted.

Experimental investigations.—It has been previously determined in
this laboratory that the infection of the neighboring lymph glands
may be produced in rat leprosy by the instillation of a suitable
inoculum on the nasal membrane. During the past year it has been
demonstrated that a generally disseminated infection, with the pro-
duction of typical lesions in the skin and in the viscera, can be secured
by this method. It has also been found that the injection of material
from the lesions of rat leprosy into the tissues of the face about the
nose of the animal is followed by a generalized dissemination of
lesions in a large percentage of cases, while such injections into other
superficial tissues rarely produce this condition within a comparable
period. However, it has been established during the year by a
number of experiments that inoculations at any site result subse-
quently in a bacteremia, though even microscopic lesions may not
be clearly demonstrable at the time of examination. Experimental
evidence has also been obtained which shows that a local alteration
in the tissues favors the development of lepromata at the site. The
nature of the precipitating alterations has not been determined, but
may be as slight as the apparently moderate circulatory changes
induced by the subcutaneous injection of sterile starch.

These findings in rat leprosy may be of important significance as
indicators of the mode of invasion of human leprosy in man and of
its pathogenesis.

Investigations of the effects of crowding, of high humidity, and of
vitamin deficiency of dietary on the development of rat leprosy are
being continued. A number of experiments have indicated that
these factors play some role, either singly or collectively, in the
rapidity or degree of the extension of the disease.

Efforts to cultivate the organisms of human and of rat leprosy
were made through the use of embryonic tissues and extracts, Lowen-
stein’s media, Long’s synthetic media, Corper’s blood media, and
collodion sacs in the peritoneal cavities of rats. Findings suggestive
of growth occur occasionally in such media, but conclusive evidence
of successful cultivation has not been obtained.

In consequence of a report of the efficacy of the intravascular
administration of solutions of trypan blue in the treatment of human
leprosy, a series of rats infected with rat leprosy were similarly
injected. No beneficial results were observed. This observation is
similar to that previously made in this laboratory after the use of
eosin in this manner.

The cultivation of the tubercle bacillus from materials which are
contaminated with other organisms has been facilitated by exposing
the material to the action of dilute sulphuric acid. Experiments
have shown that the exposure of tissues of rat leprosy to this chemical,
or the drying of the material at a temperature of 0° to 0.4° C. does
not prevent the development of typical lesions in animals subsequently
inoculated with the treated material.
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MALARIA

Investigations of malaria continued under the direction of Surg.
L. L. Williams, Jr.

Atabrine studies.—Sanitary Engineer W. H. W. Komp, in coopera-
tion with the Panama Department of Health and the Gorgas Memo-
rial Laboratory, last year began a study to determine whether
atabrine alone would control the malaria rate in the Panamanian
population. The findings confirm the conclusion that atabrine alone,
though controlling the clinical attack of malaria, does not materially
affect the infection rate.

Following these observations a combination of drugs was tried,
namely, plasmochin (which reduces the viability of the gameocyte)
combined with either atabrine or quinine. One town was left un-
treated as a control, the population voluntarily using a certain amount
of quinine; another town under voluntary quinine was given plas-
mochin in addition; and four other river villages already under
atabrine treatment received plasmochin in addition. Where plas-
mochin was added to existing atabrine treatment, the plasmochin
was given over a 7-day period commencing after the completion of
the 5-day atabrine treatment. It was observed that plasmochin,
although somewhat toxic alone, was rendered much more toxic when
given with atabrine.

The results have been very encouraging. However, the study will
be continued for two purposes: (1) To determine whether the bene-
ficial results will continue, and (2) to determine, under conditions of
comparative freedom from malaria parasites, whether the popula-
tion will so lose its tolerance to the infection as to allow the occurrence
of an epidemic with severe cases.

A study of the supposed long-range flight (12 to 15 miles) of Ano-
pheles albimanus from Gatun Lake to the sanitated area has been
commenced. These observations, and those of others (reported by
Curry) show an unexplained heavy influx of albimanus into the sani-
tated area approximately 2 weeks before commencement of the rains.
At this time there are no known albimanus-producing areas closer
than Gatun Lake. This study shows that Gatun Lake has a heavy
growth of giant alga, Chara, which normally never reaches the sur-
face of the water, being anchored on the bottom in shallow water.
During the last few years when the waters from Gatun Lake have
been used in greater quantity for the canal, the drawdown has
allowed thousands of acres of Chara to be slightly exposed. This
provides ideal breeding grounds for Anopheles.

Catching stations and traps have been placed throughout the area
(I)f i&nitation and at rather regular intervals between there and Gatun

JaKe.

The start of the flight of Anopheles from Gatun commenced on April
14, 1934, was heavy by the 23d, and reached its peak on May 2;
but it does not as yet appear that the influx into the area under
sanitation is from Gatun.

Rural malaria-control studies.—These studies were begun in two
counties in central western Florida, where accurate blood indexes
were taken in Citrus, Dixie, and Levy Counties. A similar study
was begun in Virginia. Before these activities were well under way
they were stopped by the Civil Works Administration emergency
malaria-control program.
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Researches in malaria therapy of paresis.—Special Expert Bruce
Mayne, in Columbia, S. C., continued his excellent work at the
laboratory established at the Columbia State Hospital. The hospital
authorities have built an insectory where Anopheles have been prop-
agated throughout the winter. This work was suspended for the
period of the encephalitis epidemic in St. Louis. However, studies in
connection with retaining the viability of sporozoites after dissection
of infected mosquitoes have been continued. With specially prepared
culture medium and with low temperatures it has been possible to
maintain relatively low bacterial infection with viable sporozoites for
varying periods, the longest of which is 21 days outside of the mos-
quito. This culture was clean enough for intravenous injection and
produced infection with tertian malaria.

Memphis office activities.—During the summer of 1933 arrangements
were made with the Tennessee Academy of Sciences whereby the use
of the society’s biological station at Reelfoot Lake for the studies of
Anopheles’ habits was secured. An experimental house was built for
the study of the behavior of Anopheles. This study will be continued
during the coming year.

Studies are also being made of the effectiveness of mechanical
traps for Anopheles and of sound and light attractivity. These
studies were not completed and will be continued.

An investigation of the color preference of Anopheles for day-time
resting places was made. Data on over 12,000 Anopheles were accu-
mulated from widely scattered sections of the South and West. A
report of this work shows that, contrary to the observed habits of
foreign Anopheles, those of the United States do not seem to exhibit
aily marked preference for any particular color as day-time resting
places.

A report has also been made on the study of the electrical charges
developed on dust when they are blown from a blower for larvicidal
purposes. Heavy electrical charges developed on dust when blown
and the polarity of these charges seem to explain some of the peculiar
phenomena noted in the behavior of paris green dust clouds.

During the winter months a study was made of the correlation
between high temperature, humidity, and the length of life of Culex
and Aédes mosquitoes.

These studies were made of mosquitoes reared in captivity. Aédes
aegypti showed a very marked ability to withstand high temperatures
compared to Culex.

Mocroscopic examinations.—Microscopic examinations have been
made of 11,516 blood specimens from Alabama, Florida, Georgia,
Mississippi, Pennsylvania, and Tennessee. These gave an average
of 12 percent positive.

Commencing in March 1934, a blood index was taken over a large
part of the malaria belt as a Civil Works Administration activity.
In this index more than 150,000 blood specimens were taken, approxi-
mately 131,000 of which were forwarded to our laboratory and
stained. Twenty-five thousand of these slides have been examined
to date.

NuTrITION

Following the retirement of Surg. G. A. Wheeler on September 1,
1933, the nutrition studies were continued under the direction of

Passed Asst. Surg. W. H. Sebrell.
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It was felt that the correlation between blacktongue (canine
pellagra) and human pellagra had been worked out thoroughly enough
for sufficiently reliable results on the study of the pellagra preventive
value of foods to be obtained from experiments with dogs. Therefore,
the studies at the Milledgeville State Hospital, Milledgeville, Ga.,
were discontinued on March 1, 1934.

The final tests conducted at Milledgeville were on the pellagra-
preventive value of green onions, lettuce, pork shoulder, and peanut
meal. The results of these tests were published in the Public Health
Reports for June 22, 1934.

The pellagra-preventive value of 15 foodstuffs studied in the dog,
the study of the pathology of blacktongue, the report of the condition
in dogs which has been called ‘““‘yellow liver”’, due to a deficient diet,
and a study of the pathology of the condition were published in
National Institute of Health Bulletin 162.

A table showing the pellagra-preventive value of all the foods which
have been studied up to the present time was conthiled and published
in the Public Health Reports for June 29, 1934.

During the year tests of the blacktongue-preventive value of
cottonseed meal, rabbit meat, and lean smoked pork were completed.
The results indicated that the rabbit meat and lean smoked pork are
good sources of the pellagra-preventive factor, while cottonseed meal
1s a poor source of the factor. Tests of canned beets, evaporated
peaches, lima beans, and two liver concentrates are in progress at the
close of the fiscal year.

Further studies were carried out on the changes in the teeth of
experimental animals produced by sodium fluoride in the drinking
water. It was found that 150 parts per million of sodium fluoride
in the drinking water of young dogs produced dental hypoplasia but
no mottling of the teeth. Gross changes were produced in the teeth
of rats with as little as 25 parts per million of sodium fluoride. It
was found that neither an increase in calcium in the diet nor an excess
of iron in the water had any effect on the changes in the teeth, and that
500 parts per million of sodium fluoride in the drinking water exerts
an appreciably more toxic effect than the same amount in the diet.

Considerable attention was given to developing a satisfactory
rat method for testing pellagra-preventive activity. Several extracts
were prepared from yeast and tested by the rat method, but confirma-
atory tests in the dog are necessary before final evaluation of their
pellagra-preventive potency.

The production of cataracts in rats by deficient diets was investi-
gated in order to determine whether this condition is actually due to a
deficiency 1n vitamin G, the present accepted hypothesis, and also in
order to determine the effect of various substances on the prevention
and treatment of cataracts. These studies are in progress at the close
of the fiscal year.

PsiTTACOsIS

Psittacosis investigations continued under the general supervision
of Senior Surg. H. E. Hasseltine, with Passed Asst. Surg. V. M.
Hoge in immediate charge.

The incidence and mortality of psittacosis in the United States
proved to be greater for the fiscal year ending June 30, 1934, than for
the preceding year, a total of 32 cases with 11 deaths having been
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reported. This increase, however, was caused by a rather extensive
epidemic in a Pittsburgh department store, in which 25 cases, or sus-
pected cases, and 10 deaths occurred, and not by a generalized spread
of the disease.

Prior to March 1, 1934, 52 California aviaries had been found by
the State or United States Public Health Service laboratories to be
infected with psittacosis.

It is now apparent that psittacosis can be controlled by adequate
control of breeding and commercial handling of psittacine birds, and
that existing regulations and procedures now being enforced are
adequate to effect this control.

Personnel at the laboratory were engaged in routine diagnostic
tests, studies on the nature of the psittacosis virus, the susceptibility
of various animals and birds, and bedside consultations.

It has been found that tissues containing virus of psittacosis may be
preserved for many days with little loss of virulence in a solution of
equal parts of sterlle glycerine and standard buffer solution of pH?7.

Rocky MouNTAIN SporTED FEVER

The study of Rocky Mountain spotted fever and other tick-borne
diseases of the western United States has been continued at the
laboratory located at Hamilton, Mont., under the direction of Special
* Expert R. R. Parker.

Construction work on the new laboratory unit, authorized by the
71st Congress and started in April 1933 has been completed except
for mechanical installations, and rather extensive alterations have
been made in the old laboratory building. The Public Works Admin-
istration made funds available for the construction of officers’ quar-
ters and of a two-story building to contain a garage, general storage
space, and accommodations for the rearing of guinea pigs. The plans
for these buildings have not yet been completed.

Vaccine.—The total amount of vaccine manufactured for the season
of 1934 was 212 liters. Of this amount, 171 liters, or approximately
80 percent, were suitable for use.

The year-by-year increase in the demand for vaccine, noted in
previous reports, continued during the season of 1934. There has
been a marked rise in the number of requests for vaccine for Federal
scientific personnel engaged in field work and for men employed on
Government projects of various kinds. The greatest demand con-
tinues to come from the States of Montana, Oregon, Wyoming, and
Idaho, although considerable amounts are sent to other Rocky
Mountain States. The area of greatest use is the Bitterroot Valley
section of western Montana, where over 24 liters were used and ap-
proximately 6,000 persons were vaccinated. A relatively small
amount has been used in the eastern States.

About the middle of December 1933 an allotment of Civilian Con-
servation Corps funds was made to the Rocky Mountain Laboratory
for the purpose of manufacturing vaccine for the C. C. C. camps for
the season of 1934. A total of 123 liters of vaccine was prepared, of
which only 40.8 liters were sufficiently potent for administration.

Experimental studies.—The following observations relative to the
interrelations of Rocky Mountain spotted fever and other typhus-
like diseases have been made; (1) Rocky Mountain spotted fever
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vaccine affords a high degree of protection against Sao Paulo ‘“‘exan-
thematic typhus’’; (2) there is a reciprocal, complete cross-immunity
between Rocky Mountain spotted fever and boutonneuse fever
of southern Europe and northern Africa; but in spite of this fact,
Rocky Mountain spotted fever vaccine has essentially no protective
value against the virus of boutonneuse fever; (3) convalescent animal
serums of the “W’” and “K” types of tropical typhus in the Feder-
ated Malay States and of tick-bite fever of South Africa do not neu-
tralize Rocky Mountain spotted fever virus.

Studies of an apparent, fixed, low-grade Rocky Mountain spotted
fever virus, which is of frequent occurrence in the rabbit tick (Haema-
physalis lepomspalustms), have been continued in cooperation with

r. R. G. Green of the University of Minnesota medical school. A
SImllar low-grade virus in rabbit ticks from central Manitoba (Can-
ada) has been demonstrated.

The survival in Dermacentor andersoni in nature, under western
conditions, of the tick parasite (Hunterellus hookeri) to the second
year after the original release has been shown. This has occurred
only when the parasites have first been liberated under such condi-
tions and at such time of the year that they pass the winter as latent
parasites in the unfed nymph.

Epidemiology.—Rocky Mountain spotted fever and the Rocky
Mountain spotted fever tick (D). Andersoni) have been reported west
of the Cascades in Oregon for the first time. All local ticks received
for identification have been D. occidentalis, a proved potential carrier
of spotted fever virus. In California, D. andersoni has similarly
been reported from points far west of previously known occurrence.

The continued occurrence of cases of spotted fever of high case
fatality rate in various parts of northern Idaho and new points in
western Montana has furnished further evidence of a tremendous
extension of the known regional area in which the highly fatal type
of infection is endemic.

TULARAEMIA

A tularaemia epizootic among sheep near Ringling, Mont., was
studied in May 1934, in conjunction with representatives of the
laboratory of the Montana State Livestock Sanitary Board. Over
200 fatalities, attributable in part to tularaemia, occurred among a
band of about 1 ,300 yearlings. Tularaemia was also epizootic in the
local rodent populatlon especially among the jack rabbits. Bacterium
tularense was recovered extensively from sheep tissues and from ticks
infesting the sheep, as well as from rabbit tissues and corresponding
ticks. These observations afford the first definite confirmation of the
occurrence of tick-caused epizootic tularaemia in sheep as originally
reported by the Public Health Service in 1928.

Cororapo Tick FEvVER

A temporary sub-station for the study of the so-called Colorado
tick fever was established at Casper, Wyo., late in May 1934. The
research for this season is not yet comp]eted but thus far it has been
impossible to reproduce the disease in mice, white rats, guinea pigs,
rabbits, or monkeys.
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CHiLp HyYGIENE INVESTIGATIONS

The activities of the Office of Child Hygiene Investigations during
the year were under the direction of Surg. Estella Ford Warner, who,
gs n}ledical officer in charge, succeeded Acting Asst. Surg. E. Blanche

terling.

STUDIES IN HEARING, PHYSICAL STATUS, GROWTH AND DEVELOPMENT IN SCHOOL
CHILDREN

Hearing.—The study of hearing of school children begun in 1931
considers not, only the incidence and degree of hearing defects but
also the causative factors and the progression of the hearing loss
which might furnish a basis for determining preventive measures in
relation to loss of hearing. Some tabulations have been made from
the data obtained from the 14,000 4—-A audiometer tests, and pre-
liminary reports are being prepared. The 2—-A audiometer tests are
to be repeated on the children manifesting a loss of 9 or more sensation
units and the degree of regression or progression of hearing loss
determined.

Physical status, growth, and development.—A study on growth in
height was completcd during the vear and a report prepared. It was
shown that at certain ages children grow in height regardless of
attained stature, like other children of the same age; while at other
ages, notably the adolescent period, children gain in height, regardless
of age, like other children of the same height. A second study con-
siders growth in weight, wherein it is shown that children from 6 to
15 years of age gain in weight more like other children of the same
weight than like those of the same age. These two studies have been
made jointly with Johns Hopkins University, Department of Bio-
statistics, and the Office of Child Hygiene, of the Public Health
Service.

From the data obtained in Hagerstown, Md., 1921-28, an interest-
ing study has been made on the relationship between heights and
weights of brothers and sisters. A report of the study is in prepa-
ration.

A third study concerns the association between the height and
weight of children or the annual gains in height and weight, and
absenteeism from school due to sickness. A report on the use of
height-weight tables as an index of physical fitness in the light of this
finding is in preparation.

STUDIES OF CHILD HEALTH AND DEVELOPMENT IN RELATION TO THE ECONOMIC
CRISIS

A statistical analysis of the weights of about 3,000 school children
obtained in May 1933, compared with the average weight for age
and sex obtained during the years 1923-28, was made in an effort to
determine the effect, if any, of the economic depression upon growth
in weight of school children. A report of the study was published in
the Public Health Reports for October 20, 1933. A continuation of
this study includes (1) a comparison of annual increments in weight
of school children in 1922-23 to 1927-28 and in 1933-34; (2) a com-
parison of actual weights of school children in 1921-28 'and in 1933
and 1934; and (3) observations on the differences in weights of
children from families of different economic status.
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As a part of the extensive study of the depression undertaken in
1933 by the Public Health Service and the Milbank Memorial Fund,
an analysis was made of the height and weight records of approxi-
mately 6,000 school children from families surveyed in 7 cities. It
was found that the average height and weight of the children of the
families that had suffered a drop in economic status from ‘‘com-
fortable”” to “poor’’ during the 4-year period was less than the
average weight of children whose families had remained on either
the ‘““comfortable’” or ‘“poor” economic level throughout the period.
This result is consistent with the findings of the general depression
study as to the incidence of illness and death among these economic
groups.

STUDIES IN DENTAL CARIES

During the year the two studies relating to dental caries were com-
pleted. The first study concerns the prevalence of dental caries
among Negro and white children in the same community. The
second study represents an investigation of the incidence of dental
caries among Indian children. The data were obtained from the oral
examination of over 8,000 Indian school children living under varying
climatic conditions and Indian tribal habits. Five papers have been
prepared which consider the relationship of dental caries to climate,
tribal habit, and diet.

MISCELLANEOUS

The study of the mental status of children of various types of birth
vsias giscontinued on April 1, 1934, and the field office 1n Baltimore
closed.

DENTAL STUDIES

Dental studies were continued under the direction of Senior Dental
Surg. C. T. Messner. Dental studies have been confined almost
exclusively to the dental health survey, a cooperative project with the
American Dental Association. The dental health survey is divided
into two parts; namely, the survey of existing facilities, and a survey
to determine the dental needs of children of school age.

Facilities—The survey of State departments and institutions was
completed at the close of the fiscal year. Information covering the
5-year period 1928-33, which was obtained in each State, showed
(1) whether or not there was a dentist on the State board of health,
or equivalent advisory body, (2) full or part-time dental personnel
employed, (3) organization of the State department of health, (4)
appropriations or expenditures, (5) ‘““break-down”’ of the dental bud-
get, (6) dental program and changes therein, (7) educational campaign,
(8) amount of remedial treatment and policy, and (9) dental diseases
reportable by State law. In addition all dental activities in State
departments of education and public welfare (institutions) were
subjected to the same analysis when possible.

Survey of dental meeds for children of school age—Twenty-five
States and one county of West Virginia cooperated in the study by
making the necessary examinations. Practically all cooperative ex-
aminations were made by members of the American Dental Associa-
tion working through their State and component or district societies.

Mottled enamel.—In order to determine whether or not there is &
seasonal variation of fluoride content of endemic waters in endemic

90167—34—3
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localities, monthly samples have been received from 6 cities where
mottled enamel is endemic, and 5 cities used as controls. Analyses
of these waters are being made by the division of chemistry, National
Institute of Health.

DEerMATOSES INVESTIGATIONS

During the fiscal year, the Office of Dermatoses Investigations,
under the direction of Senior Surg. Louis Schwartz, continued its
studies in industrial dermatoses.

Studies were made of processes of manufacture with special reference
to the skin hazards involved in 27 plants, employing a total of 19,483
workers, of which number about 8,000 were actually examined for the
occurrence of occupational skin diseases.

The sickness records of these plants as kept by the plant physicians
were also examined in order to determine the frequency of skin

disease and their causes.
SPECIAL STUDIES

In compliance with a request received from a firm manufacturing
tacks, a study was made of dermatitis which was prevalent among
their tack makers for a number of years. The study showed that the
lime on the plates used in tack making was the exciting cause of the
dermatitis. Recommendations were made for certain changes in the
manufacturing process and in the selection of workers for the purpose
of preventing the occurrence of further cases.

A study was made of an outbreak of dermatitis occurring in a nut
and bolt plant. The women engaged in placing nuts on bolts wrapped
friction tape around their fingers in order to protect the skin from
friction. Patch tests showed that most of the ingredients used in the
manufacture of friction tape were skin irritants. It was recommended
that some bandage material be wrapped around the fingers, over this
a layer of cellophane, and then the friction tape, so that the irritants
in the friction tape could not seep through the cellophane and come
in contact with the skin. This recommendation was carried out and
no new cases occurred.

The attention of this office was called to four cases of dermatitis
occurring among men wearing dyed socks. A study of these cases
was made and it was found that in only one of them the dye was the
actual cause of the dermatitis. In the other three the actual cause was
_ found to be the finish used on the socks in order to make them more

attractive for selling. As a result of this study it was recommended
that all new socks having a finish on them should first be washed
before they are worn.

INDUSTRIAL HYGIENE AND SANITATION

Studies of industrial hygiene and sanitation were conducted under
the direction of Surg. R. R. Sayers.

DUST STUDIES

Health of anthracite coal miners.—On request of the Governor of
Pennsylvania, an investigation has been made of the effect of the dusts
of hard-coal mining on the health of the workers. Studies were
made of the occupational environment, including determinations of
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the dust concentrations for different operations. Twenty-seven
hundred persons, the entire number at 3 mines located in the 3 dis-
tricts of the anthracite fields, were given medical examination and
X-rayed. A supplementary study was made of disabled miners.

The physiological response of the peritoneal tissue to dusts introduced
as foreign bodies.—A series of injections of dusts of known chemical
composition (some definitely known to produce and others not to
produce silicosis) was made intraperitoneally into guinea pigs to
determine the nature of the response. The first part of the study
was completed during the year and appeared in the Public Heaith
Reports for January 19, 1934.

It was concluded that dusts of the absorption group could be con-
sidered least harmful, those of the proliferation group as being pro-
ductive of silicosis, and those of the inert group as responsible for
the various other pneumoconioses in which there is a large deposition
of mineral material in the lungs with comparatively little fibrosis.

Silicosis among granite quarriers.—The effects of the inhalation of
granite dust generated in granite quarrying were studied and a report
published in the Public Health Reports for June 8, 1934.

Pulmonary infection in pnewmoconioses (other than tuberculosis).—
Fusospirochaetal lung infections have been reported in increasing
numbers during the past 10 years, and routine examination of hard-
rock miners in the zinc and lead district of Oklahoma, Kansas, and
Missouri has shown such infections to be quite prevalent among
them. These infections were found to be initiated by the symbiotic
action of anarobic organisms commonly found in the upper respiratory
tract.

Effect of inhaled marble dust as observed in Vermont marble finishers.—
The clinico-roentgenographic findings in 80 marble finishers from a
typical plant in Vermont have been studied to determine the effects
of inhaling marble dust. Observations of the content of the air at
the breathing level and analyses of the dust were recorded. A report
was published in the Public Health Reports for June 22, 1934.

Talc workers.—A total of 66 workers was examined in 2 talc mines
and mills in Georgia. Pneumoconiosis was found in certain of these
workers. The dust concentrations to which the workers were ex-
posed were similar in many respects to those found in the New York
study of tremolite talc, previously reported. The nature of the dust,
however, was different, because it contained less tremolite.
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