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Abstract

WORKSHOPS OF THE BACTERIOLOGICAL REVOLUTION:
A HISTORY OF THE LABORATORIES OF THE NEW YORK CITY
DEPARTMENT OF HEALTH, 1892-1912
by

Javid Blancher

Adviser: Professor Theodore M. Brown

By the mid-nineteenth century Germany had become the major des-
tination for American doctors interested in advancing their knowledge of
scientific medicine as there had developed there a number of well-equipped
laboratories with prominent scientists. Two medical school graduates who
went abroad during the late 1870s to receive training in laboratory-
oriented subjects were William Welch and T. Mitchell Prudden. Both be-
came aware of the exciting work underway--by Koch, Pasteur, and their col-
leagues--thatindicated thatminute organisms, called bacteria, were the
etiological agents of many of man's most devastating ailments. Upon his
return Welch initiated a Taboratory course in pathology at Bellevue Medi-
cal Center while Prudden did the same at the College of Physicians and
Surgeons in New York. Both men taught the rudiments of bacteriology and
so helped diffuse knowledge of the Germ Theory in America.

One of Welch's most enthusiastic pupils was Hermann Biggs who,
while a Cornell University undergraduate, had become greatly impressed by
Koch's announcement in 1882 that he had discovered the bacillus that caused

tuberculosis. Biggs, acting out of impulses of Christian humanism,
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patriotism, and iioblesse oblige rooted in his Yankee-Protestant upbring-

ing, suggested--as he would throughout his career--that bacteriological
knowledge should be applied in publicly supported programs to improve the
health, and through it the behavior and morality, of the immigrant masses
then streaming into America's industrialized cities.

Biggs got his opportunity in 1892 when he was given permission
to establish a bacteriological division. Although the laboratory was an
ad hoc creation, hastily conceived as a means to prevent epidemic cholera
from entering the city, Biggs was able to gain support for the division
and guarantee its survival.

The discovery in Germany of the microorganisms responsible for
diphtheria led to the creation of a free diphtheria diagnosis service;
diphtheria antitoxin was later provided to physicians as the laboratory
helped develop techniques--widely imitated throughout the country--for
the manufacture of a safe, effective product. Physicians generally
cooperated with the anti-diphtheria program but clashed with Biggs--who
hoped to establish a powerful public health department inspired by the
authoritarian German model he admired--over some of his plans to combat
tuberculosis that would have interfered with the doctor-patient relationship.

By the early decades of the twentieth century the successful
political efforts of organized medicine to dampen certain public health
schemes, the decline inthe incidence of some infectious diseases, and the
emergence of philanthropically endowed research facilities all led to the
assumption by others of activities previously within the exclusive domain
of the public health Taboratory. Nonetheless, New York City's municipal
laboratory served as an important transitional institution and implemented

life-saving procedures based on the Germ Theory of disease.



PREFACE

The fundamental discoveries of Pasteur, Koch, their contemporaries
and successors--that microscopic organisms were the causative agerits of
a number of communicable diseases-~-constitute what is aptly designated
the "bacteriological revolution." Subsequent revelations that inocula-
tion of weakened or killed microurganisms could bring about immunity to
the very disease they normally produce, that the blood of animals who
had recovered from certain infections was effective in treating others
suffering from the same conditicn, and that the toxic wastes of pathogens
could be modified into therapeutic or prophylactic agents, added stag-
gering dimensions to what were aiready tremendous breaktnroughs. As the
etiology of contagious disease became better understood, the hope emerged
that from this knowledge there would soon flow the meains to reduce the
human suffering and tremendous mortality that so often accompanied such
ailments as yellow fever, cholera, typhoid fever, diphtheria, pneumonia,
poliomyelitis, typhus, and tuberculosis.

In America, the implications of the new science of bacteriology
were realized by what seems, in retrospect, a small number of individuals,
most of whom had become converts while studying in Germany. Lacking di-
rect contact with the overpowering laboratory and clinical evident in
support of the Germ Theory, the majority of American physicians continued
to employ a spectrum of techniques ranging from the mild but useless
procedures of the homeopathic school to the depletive "heroic measures"--

vomiting, bleeding, purging--whose antiquity is measured in millenia.

vi



The most successful preventive method of the day was simple clean-
liness. Sanitary measures suggested by public health reformers did in
fact Tower the incidence of certain illnesses associated with filth and
overcrowded living conditions. While environmental sanitation helped
certainly to minimize the eruption and distribution of infectious dis-
ease, it had Tittle potential for systematically eliminating contagion,
based as it was on the incorrect notions of miasma, poisonous exhala-
tions, and effluvia. A prerequisite for the effective prevention or
treatment of disease is knowledge of its origin, an insight that precious
few American physicians had in the late nineteenth century.

Despite the Tukewarm reception accorded the Germ Theory, ironically
it was in the United States that much of the pioneer Tabur was initiated
of trans]afihé the revolutionary discoveries of bacteriology into prac-
tical procedures for the betterment of public health. It is the claim
of this dissertation that the bacteriological l1aboratory of the New York
City Department of Health had a special role in this development, due
not only to its being among the first of its kind and a model for others,
but also to its substantive work in the research and development of diag-
nostic, preventive, and therapeutic procedures. These efforts contri-
buted significantly to the course of modern medicine and public health
administration.

In 1894 William Welch lamented that "the history of research in
general and medical research in particular had still to find its his-
torian." Eighty-five years have since elapsed, during which time a
number of studies on medical research have come forth. Nevertheless,

Welch's observation 1is valid to the extent that a considerable amount
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of history concerning the development of medical research institutions
remains to be written.

Most recent works on bacteriology and immunology which exclusively,
or in part, deal with their histories, mention New York's municipal
laboratory and invariab]y laud its accomplishments. .nese references
are, nevertheless, essentially parenthetical.

Somewhat more ambitious accounts have been produced by members
of the Department of Health itself. Special occasions such as Depart-
ment anniversaries, cornerstone ceremonies, and retirements have prompted

the production of such narrations as Charles Bolduan's QOver a Century of

Health Administration in New York City (1915), Leona Baumgartner's effort

in 1969, "One Hundred Years of Health: New York City, 1866-1966." and

Dr. Morris Schaeffer's untitled speech delivered at the dedication of a
Health Department research facility in 1968. Reviews of this type, often
unpublished and in mimeographed form for Department consumption, contain
encapsulated histories of the laboratory, varying from a few lines to a
few pages, but inevitably echo the same general information.

George Rosen's A History of Public Health and even John Duffy's

recent two volumes limited to the history of public health in New York
City are both of such scope as to preclude more than a passing study of
the laboratory. To gain some meaningful insights into the institution's
efforts one must consult the biographies of Hermann Biggs, The Life of

Hermann M. Biggs, Physician and Statesman of the Public Health, by

Charles-Edward Winslow, and of William Park, The Man Who Lived for Tomor-

row, by Wade Oliver. The former deals only with the first few years of

the laboratory as Biggs, its founder, soon moved on to other activities;
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the Tatter examines the Tife of the figure who served as its director
and guiding spirit for over forty years. Park's biography is the most
comprehensive secondary source available, although it is the story of a
man and thus includes considerable details unrelated to the laboratory.
More importantly, Oliver's work touches predominantly on those events
in which Park was directly involved, thereby excluding important phases
of the laboratory's history, and is noticeably weak in its account of
the Tate 1920s and 1930s when Park served more as resident advisor and
administrator than active investigator.

In the account that follows here, the strategy will be to narrate
and analyze the laboratory's role in the progress of medical bacteriology
and public health administration within a historical context and with the
intention of considering the spectrum of relevant factors, both scien-
tific and nonscientific, which played a part in these developments.
Scientific and medical journals, and texts on bacteriology and medicine,
will be explored to create a backdrop against which the work of New York
City's municipal laboratory may be evaluated.

The success of any public health program depends to a considerable
extent on voluntary submission, and thus the reactions of the public and
media to the prospect and eventually to the outcome of various innova-
tions will be explored. Newspapers and popular periodicals wili be con-
sulted in this regard; these two sources will also be counted on to pro-
vide the bulk of material on those political happenings which influenced
the Taboratory's development.

The reaction of the medical profession to the efforts of the bac-

teriological laboratory also demands attention. The views of private
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practitioners will be extracted primarily from local publications aimed

at this audience, for example the New York Medical Journal, Medical

Record, and Medical News.

While there exists a bountiful supply of biographies of key figures
in the growth of bacteriology and sufficient general histories on the
backgrounds of the Germ Theory, there is, as noted, a deficiency of liter-
ature on those institutions whose efforts played a major role in bringing
about tangible applications of these nineteenth-century developments.
Surely there is a more personal appeal in the vision of Robert Koch
working incessantly in a cluttered makeshift home laboratory with hand-
made instruments than in the picture of a staff of white-coated bacterio-
logists huddled over a mass of bewildering, sophisticated instruments in
a slick modern facility; certainly there is greater drama in recreating
the incident when Pasteur, in full view of newsmen and scientific de-
tractors, tested his concept of immunity in a French field among dead
and dying non-inoculated animals than there is in the description of
experiments performed on guinea pigs or rhesus monkeys in the quiet con-
fines of a modern laboratory. Nonetheless, it has been in well-equipped
laboratories with trained personnel that the practical applications of
the bacteriological revolution have been realized.

The day of the great scientific discovery by an individual working
independently is perhaps over, and may have been so for some time.
Recognition of this fact is overdue as are scholarly treatments of
research laboratories. This dissertation proposes to partially redress
this situation by focusing on the history of one such facility in a hol -

istic approach, sensitive to the realization that institutions, like



people, are products of a divserse and continually changing environment.
In the process of drawing attention to the bactericicgical laboratory
of New York City's Department of Health, it is hoped that a contribution
will be made to the historiography of research institutions, public
health, and medical microbiology.

Citations in footnotes have been given in accordance with

"Method A" of Kate L. Turabian's A Manual for Writers of Term Papers,

Theses and Dissertations published by the University of Chicago Press

in 1955 (pp. 45-46).
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CHAPTER I
THE BIRTH OF THE LABORATORY

On the evening of August 30, 1892, the Hamburg-American steam-
ship Moravia dropped anchor in New Yérk, complieting a voyage which had
left Hamburg on August 16. The ship was brought into Quarantine the fol-
Towing day, where its captain and doctor were visited by a health officer
of the port who routinely questioned the two and learned that twenty-
‘two deaths from gastro-intestinal disorders had occurred at sea, Cer-
tain that the scourge of Asiatic cholera had reached America, health
officials ordered the ship held under strict quarantine in Gravesend
Bay; within days, five other ships were similarly detained, !

During most of the month of September, New York City was the
scene of much tumultuous activity as various municipal, state, and
, federal agencies took action to minimize the spread of epidemic cholera
which it appeared, following the report of some local cases, had already
reached these shores.-2 Interest in events surrounding the disease so

dominated the news that the New York Times carried front-page stories on

its course and ramifications each day from the announcement of the Mora-
via fatalities on September 1 until September 20.3 Thereafter, as it
had already become evident that no epidemic was imminent, the public's
attention moved from health to politics, national elections being only
weeks away.

On September 13, during the height of the frenzy, the city's



Board of Health adopted a resolution creating a new division, to be
known as the Division of Pathology, Bacteriology, and Disinfection.?
This branch of New York City's Health Department, created more out of
desperation than enthusiasm, with 1ittle fanfare and inadequate facili-
ties, was to emerge as a notable force in the evolution of modern pub-
Tic health. Here, in these bacteriological laboratories, notable con-
tributions would be made in deriving practical public health procedures
from the growing knowledge of the nature of microorganisms as the
etiological agents of infectious disease.

A sizeable number of biographies have been written on the key
figures in the bacteriological revolution of the nineteenth century as
well as histories on the general development of the Germ Theory. Less
Titerature exists on those institutions whose efforts transformed basic
theories into successful techniques for the diagnosis, prevention, and
treatment of disease. It is the purpose of this study to place in his-
torical perspective one such facility which to this time has escaped the
scholarly attention it most certainly deserves.

* ok * * %k

The arrival of Asiatic cholera in New York in late 1892 was
not the first contact between this pestilence and the city, nor was it
the first time that fear of its epidemic nature aroused public health
authorities to action. In its first sweep across the American conti-
nent in 1832 the disease struck the metropolitan area, leaving in its
wake immense suffering and many dead.® Local health authorities had
tried to prepare for the onslaught by dispatching four physicians to

Canada to investigate the disorder and report their findings. Their



account, while a vivid portrait of cholera's various debilitating ef-
fects, was almost entirely descriptive and thus useless to a city on the
verge of a health emergency.6 They ventured the view that no quarantine
could possibly halt this ailment which they attributed to the indiscrete
use of purgatives, fruits, raw vegetables, and the drinking of cold water
when the body was heated.” Such views representing the thinking of prom-
inent physicians, it is 1ittle wonder that when the disease arrived, the
therapeutic response was the millennia-old techniques of bleeding, leech-
ing, and the administration of fanciful, useless, and dangerous medica-
tions.8
New Yorkers were reassured that the malady only struck the
filthy, hungry, ignorant, and immoral.? The prediction was Targely ful-
filled by the mass exodus of the wealthy (many doctors included), while
the poor remained behind and bore the brunt of the epidemic.10 Those
unable or unwilling to leave were largely dependent on the ministrations
of ill1-prepared public health officials and physicians for their protec-
tion.]] Water was drained from hydrants a few times each day, warnings
were issued to the population to be calm and temperate in their drinking
and dining, and a new system of street cleaning was introduced.12 At
its height cholera was killing hundreds each day.13
The disorder devastated the country once more in 1849. New
York was again particularly hard hit; over 5,000 death were reported in
five months. 1%
As has unfortunately often been the case, it took the suffering

and loss of Tives through by these epidemics to awaken health officers,

the public, the media. and municipal and state authorities to the



desperate need for positive measures to safeqguard the well-being of the
city's burgeoning population. During and following each of these waves
of cholera, existing sanitary ordinances were more rigidly enforced and
new ones created.!®

For the next decade, and into the first half of the 1860s, the
New York area was to be spared from any unusually severe flare-up of
fatal cholera.l® Then, in late 1865, reports arrived that serious out-
breaks had occurred in Egypt and Spain and that the disease was follow-
ing its usual pattern of western movement.!’/ The city braced for the
clash as memories of the misery of 1349 were awakened; a good number of
people could even still recall the horrors of the 1832 epidemic.

The Sanitary Police conducted inspections throughout the city
and saw to it that unsightly water-closets, yards, sewers, cellars, al-
leys, and sidewalks were cleaned. 18 Inspectors Tater extended this work
to include visits to businesses which dealt with food, animals, or
organic matter; offal docks, stables, siaughterhouses, and public markets
were carefully examined. When filthy or illegal conditions were detected
stern warnings were issued and in a number of cases companies were or-
dered closed.!? House-to-house examinations were carried out and sub-
sequent action was taken against certain tenements; residents were or-
dered to vacate the premises until repairs were made and the structures
brought up to sanitary standards .20

The program of inspection and enforcement had become accele-
rated after New York City was granted an autonomous Board of Health by the

State legislature. The Metropolitan Health Bill, the successful results

of the crusading efforts of New Yorkers dissatisfied with the



ineffectiveness of the existing public health system of City Inspectors
under state authority, had been defeated only months earlier.2l The bill
was subsequently approved and enacted into law on February 26, 1866--
the impending threat of cholera playing no small role in this reversal

on the part of the legislators.?? Once again, the fear of a calamitous
confrontation with Asiatic cholera inspired action on behalf of the pub-
lic's welfare.

Again, then, in 1865-1866, as in 1832 and 1849, the city's re-
sources were largely directed to what was, in effect, a massive clean-up
campaign. If streets, tenements, businesses, docks, yards, and the
myriad alleys of the sprawling metropolis could be kept reasonably free
from filth then, the contemporary wisdom held, epidemic diseases might
be prevented from taking root or, at least, their fatal effects reduced.
Although afflicted individuals were isolated after the first few cases
appeared in 1866, and incoming ships with cholera aboard were quaran-
tined, sanitary measures were generally acknowledged to be the best
weapons for the successful defense of the city.23

The knee-jerk sanitary response by health officials during each
of the cholera episodes reflected the prevailing view on disease causa-
tion. Disease came about as the result of contact, particularly via
the respiratory system, with the poisonous exhalations (miasmas) emitted
by organic matter as it underwent decomposition or putrefaction.z4 Pre~
vention was therefore basically a matter of detecting and then eliminat-
ing the sources of these illness-inducing emanations. The reports of the
City Inspectors illustrate the commitment to this hypothesis. These

annual publications contained a variety of 1ists and charts on the



illnesses and deaths records in the previous year, along with lucid
descriptions of the unsanitary conditions of the city, declarations on
how the filth contributed to disease, what hygienic measures were em-
ployed, and how difficult it was to remedy the entire situation.25

The emphasis did not change when the Metropolitan Board of
Health was created. From its inception, and throughout the 1870s, the
bulk of its activities centered around the general goal of keeping the
city in a state of comparative decency.26 Attempts to minimize the
sheer magnitude of the filth were frustrated by an apathetic public; the
ignorant poor were basically unimpressed with the necessity for cleanli-
ness and were not, in any case, in a position to effect much change, while
the rich generally demonstrated a "laissez-faire" attitude on such mat-
ters:2/ landlords and businessmen were on the whole unwilling to discon-
tinue unsanitary practices or improve their properties and could not be
effectively coerced by an understaffed health department with.inadequate
and indefinijte powers.28 In addition, supervision of health affairs had
fallen Targely into the hands of politicians who used their positions to
distribute patronage and who had no preparation as sanitarians,29

Abuses and deficiencies within the Department of Health were
trivial when compared to those in the street-cleaning service. This
municipal function, for many years contracted out to private firms, be-
came the center of one embroglio after another involving charges and
countercharges of breach of contract, chicanery, and incompetency while
the streets, through it all, became filthier and filthier.30

As early as the 1860s the city of New York had become, even by

the standards of that day, an appallingly squalid area. The new Board



of Health in fact issued a statement to the public 1n 1866 labeling cer-
tain parts of the city as "unfit to be inhabited" and warned that the
unsanitary conditions threatened all, but that "especially the poor are
in perﬂ."3T Mortality figures bear out this assessment--the annual
rate, of the first two decades of the century, of about 21 deaths per
1,000 members of the population had already increased about 80 percent
by the late 1850s.32 The death rate of children under five years of age,
generally considered an accurate barometer of general health, was 123 per
1,000 in the period 1866 to 1873.33  In New York City during the 1870s,
235 of every 1,000 babies born alive would perish before reaching their
first birthday.34

Corrupt and uncaring poiiticians, an inadequate force of basic-
ally powerless health inspectors, an ineffectual street-cleaning system,
avaricious and cold-hearted landlords and businessmen, the explosive
influx of impoverished immigrants into what were among the world's seedi-
est tenements, and a general apathy towards hygienic concerns all un-
doubtedly contributed to the city's poor health record.35 Had New York
not been faced with this complex of intertwined problems, it surely would
not have had as high a rate of morbidity and mortality. However, the
hopes of sanitary reformers that the high incidence of disease could be
substantially and rapidly reduced if only a successful clean-up campaign
were implemented could not have been realized. Illness-provoking mias-
mas, poisonous exhalations and emanations are not in reality cast off from
decomposing animal and plant refuse. Filth, its aesthetic and sociolo-
gical influences notwithstanding, is not the fundamental pathology-

generating medium and thus preventive and therapeutic measures based



solely on this premise are generally destined to Tlimited success .30

The miasmatic theory of disease etiology did not command uni-
versal acceptance. The contagion doctrine maintained that sickness is
caused by a specific physical or chemical entity which can be transferred
to other victims by direct contact, or fomites (inanimate objects), or
if not too distant, through the air. This view, which would find expres-
sion in the Germ Theory and serve as a foundation of modern medicine, was
considered in 1800 an old, weak hypothesis.37 Although the sixteenth-
century Italian physician Girolamo Fracastoro is generally acknowledged
to have made the first definitive statement that some sort of self-
productive particles ("seminaria") were capable of inducing illness, an
argument can alsc be made that the ancient practice of isolating and
segregating the seriously sick (particularly sufferers of Teprosy) was
a tacit recognition of the contagion concept.38 The centuries-old prac-
tice of quarantine was also predicated on the basis of the communicabil-
ity of many maladies.39

The miasma-contagion controversy continued and American medical
practices reflected the absence of any universally accepted, scientifi-
cally confirmed concept of the disease process. Nevertheless, the care-
ful post-mortem observations of Karl von Rokitansky (1804-1878) and col-
leagues (the "new" Vienna school) and the work done in Paris hospitals
in the first half of the century of correlating clinical symptoms with
pathological Tesions had led to a more precise differentiation of the
varied types of diseases.%0 As long, however, as the source of illness
had not been concretely established, the possible methods of treatment

were influenced by desperation, faith in traditional cures, and a fair



amount of superstition and connivery. Blood-letting, a remnant of the
ancient humoral imbalance concept, was still advocated and apparently
employed--venesection was preferred but Teeches were still in vogue.41
On the assumption that the severity of the ailment must be more than
matched by the severity of the cure, there evolved a hcst of "heroic
measures." Patients were treated for scarlet fever by being blistered
with hot water, covered with mutton tallow, and doused with cold water;42
alkalis and acids were poured down the throat in attempts to dissolve
Croupous membranes;43 tumors were subjected to electrical shock;#4 ice
was applied to the spine of tenanus sufferers. 4>

More humane, but as useless, were the curative measures of the
hydro—therapists46 and those physicians who relied on the medical values
of mineral water.4/ Drifting from the extremes ¢f harsh procedures and
polypharmacy to the opposing philosophy that doing 1ittle or nothing was
in the best interests of the patient, the healing arts were in a quan-
dary.48 A local monthly publication for doctors bemoaned the popularity
of "quacks" and that "materia medica had been allowed to dribble into a
disgraceful nothingness.”49

* % 0k K %

From 1863 on considerable worldwide attention was given to
minute rod-like Tiving bodies, called "bacteria" by Casimir Davaine, a
French researcher, who had found them in the blood of animals suffering
and dead from anthrax. By 1868 Louis Pasteur had demonstrated conclu-
sively that two silkworm diseases were caused by microorganisms and
Davaine had shown that one-millionth of a drop of anthrax blood contained

enough bacteria to cause the malady. Others had attempted to prove that
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minute living entities were the cause of certain forms of illness; never
before though were the attempts as vrigorous or convincing.50

Pasteur's techniques were often elaborate and difficult to
duplicate. Particularly perplexing was the crucial process of isolating
specific microorganisms and then growing them outside the 1iving body. It
was Robert Koch who developed the method of obtaining pure strains of
bacteria by culturing them in glass plates on a solid transparent medium
of meat infusion solidifed by agar-agar.5] He and others introduced
standard procedures for the growing, staining, examining, preserving, and
photographing of bacteria so that by the late 1870s reasonable reliable
methods were available to assist scientists in their efforts to unravel
the mysteries surrounding some of man's most devastating enemies .52

By the early 1880s the basic bacteriological procedures had
been improved upon (largely through the efforts of German scientists)
and implemented to the extent that methodical laboratory studies were
underway in the investigation of typhoid fever, leprosy, malaria, tuber-
culosis, cholera, diphtheria, tetanus, pneumonia, and staphylococcal and
streptococcal infections--in some cases leading to the positive identi-
fication of the pathogenic organism.53 Pasteur and his colleagues mean-
while were devoting their energies to the search for medications based
on the discovery that animals can develop immunity to certain sicknesses
following inoculation of those very microbes, in a modified state,
which normally produce these ailments.54

The study of microorganisms in the 1880s created a solidly im-
pressive foundation for future investigations of disease and, in the

process, brought forth such an overwhelming array of evidence on
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the causative role of microbes as to place opposing views in a defensive
position by the end of the decade. George Rosen considers the period as
the one which ushered in "the age of bacterio]ogy.“55

The reaction of the American medical community to the revolu-
tionary discoveries of European scientists was unenthusiastic despite the
high rate of illness and death during the then recently concluded Civil
War. Malaria, typhoid, typhus, "common continual fever," dysentary,
smallpox, and pneumonia ran uncontrolled through one Southern camp after
another;5¢  Northern troops were particularly hard hit with attacks of
typhoid, dysentary, measles, mumps, scarlet fever, and a variety of in-
testinal maladies classified as "diarrhea disorders.”57 Proponents of
the filth theory could argue with some justification that the high inci-
dence of disease was directly related to the unsanitary conditions of
army camps--nonetheless, when miasma-destroying methods were employed
they failed.”® Of the 600,000 fighting men mobilized by the Confederate
states it is estimated that each, on the average, fell victim to diseases
and wounds six times.®? The Union army reported almost six million cases
of illness during the war years.60

Those measures that were employed to treat sicknesses were as
unsuccessful as those used to prevent them. From January 1, 1862, to
July 1, 1863, over 68,000 Confederates died of typhoid fever, typhus,
and "common continual fever," while about 20,000 succumbed to pneumonia
during this same period.61 In 1865 typhoid killed 65 percent of its
large number of victims among the soldiers of the North.62

The infections that followed wounds, or resulted from surgical

procedures, also exacted a high t011.63 Pyemia (blood poisoning or
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"bacteremia") in one instance was responsible for the death of 2,747
men of the 2,818 who were stricken with it following surgery--a 97 per-
cent moraTity.64 Lockjaw killed 90 out of every 100 patients inflicted
while two of every three injured with compound fractures did not sur-
vive.05 Tetanus, ganarene, erysipelas, pyemia, and septicemia--the
common "surgical fevers'--were so rampant that amputation of wasted
limbs became a routine procedure.®6 The piles of arms and legs fre-
quently seen outside army hospitals gave testimony to the need for a new
departure for the practitioners of the healing arts.67 The loss of life
by disease of over 350,000 of the approximately 500,000 Civil War dead
was a clear indictment of the basic concepts and practices of medicine
then in vogue.68

Despite the eclectic and often gullible nature of American
medicine, when Pasteur's views on the germ origin of disease had begun
to circulate, only years after the horrors of the Civil War, they were
met with general disinterest.f9 Those American physicians who studied
the germ hypothesis were, on the whole, unconvinced. Austin Flint, for
example, professor of medicine at Bellevue Hospital Medical College, an
influential local Tigure and one of the few in New York with a rudimen-
tary interest in bacteria, gave mention of the studies of the European
researchers in his popular medical text, but characterized them as in-
conclusive.’0 Recognizing that the prevailing theory, like that on
germs, was based largely on inference, he understandably preferred to
remain in support of the accepted view that disease was the product of
"poisonous miasma [that] emanate from the soil."71

The reluctance of the American medical community to embrace the
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bacteriological theory reflected the profession's usual resistance to
innovation and its particularly conservative attitude during this period,
a consequence of the threat of competing medical sects. To have accepted
the hypothesis of minute 71iving organisms as the causes of disease im-
plied the possibility of far-reaching revisions of the traditional order
with unforeseen, and thus potentially undesirable, consequences. WMany
of those in positions of power who controlled the medical press and
medical education were reluctant to throw their support behind any sig-
nificant departure from the status quo. The mainstay of American medi-
cine, the general practitioner, conscious of the transitory popularity
of medical fads and Tancies, was unwilling to spare the time and effort
to master the complexities of the Germ Theory and was thus not disposed
to effect any change.72 Furthermore, the physician served a curative
function in society and his reputation and success depended on his abil-
ity to treat illness once it appeared. Knowledge of the cause of disease
might be important in hygiene but the prevention of illness was to the
Tayman more a matter of common sense and folk tradition. Their supremacy
rivaled by the rapid spread of alternative sects--homeopathy, Hydro—
therapy, Thomsonianism, and others--and with public confidence at a Tow
ebb, the "regulars" were in no frame of mind to abandon what they knew
best for a new framework for dealing with the disease process,73

By the early 1880s it was still uncertain what direction Ameri-
can medicine would take. Dr. Alfred L. Lcomis, a giant influence at New
York's University Medical College and an early supporter of the contagion
doctrine,74 by 1882 considered the concept of bacterial causation as hav-

ing been disproved and rapidly becoming abandoned.’% Others equivocated,
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however; seduced by the compelling discoveries of the Germ Theory pro-
ponents on the one hand, and their training and empirical experiences
which supported the validity of the miasmatic filth theory on the other,76
they assumed two intermediary positions: one was that microorganisms were
capable of causing and/or transmitting disease only after having been al-
tered or spontaneously generated by adverse environmental conditions; /7
the other held thatonly those few ailments not of miasmatic origin were
possibly bacterial.’® Some doctors had meanwhile become totally com-
mitted to the Germ Theory and were confident that all infectious condi-
tions would eventualiy be proven to be parasitic,79

By the mid-1880s bacteriology had begun to establish itself as
a legitimate science in a small number of American medical schools, and
yet there were really no acknowledged "bacteriologists" in the country,
The study of microorganisms was made one small aspect of the general area
of pathology, a specialty which itself was looked upon in these schools
as an accessory to medicine and surgery. However, while satiating their
obsession to catalogue and describe the minute details of lesions,
"pathologists" began to realize more fully than ever that disease was a
"process" and not merely a collection of abnormal tissues, Eventually
they came to appreciate that the fundamental characteristics of diseases
were not to be found in the anatomical effects but rather in the very
factors which caused their occurrence. As the work of Pasteur, Koch,
their colleagues and successors continued to confirm the causative role
of bacteria and suggest their mode of attack and procedures for their
identification and eventual control, it was the pathologists who enthu-

siastically embraced the neophyte science and absorbed it into their
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discipline,80 T. Mitchell Prudden, one of the first of these American
pathologist-bacteriologists, remembered the initial fervor: "No young
pathologist was so i1l provided with utensils and none so busy that he
did not hasten to lay some new microbe at the newly risen shrine, "81

The growing interest in microorganisms had its critics.
Dr. Abraham Jacobi was disturbed by the trend enough to make it the sub-
ject of his inaugural address as president of the New York Academy of
Medicine. Cautiously adhering to the view that microbes were most Tikely
incidental to the poisons that cause illness, Jacobi lashed out against
the "bacteriomania of modern times" which he hoped would not become "the
universal gospel of modern pathology." His statement, that almost all in
America who had not been able to do research on their own had accepted
the discoveries of bacteriology, was an exaggeration easily denied by a
scan through contemporary medical journa]s.82 More 1ikely, the average
practitioner was 1ittle interested, rather skeptical, and so continued
on treating his patients as in the past.83

One of the primary factors preventing the more rapid accelera-
tion of bacteriological influence on American medicine was the absence

84 Most American

of any well-established learning or research centers.
colleges in the latter part of the nineteenth century were concerned pri-
marily with instruction in philosophy, theology, and the classics, and
could not immediately provide the requisite facilities for the fledgling
science. The faculties of those institutions with programs in the natural
sciences had Tittle or no training in research and scarcely any provisions

for experimentation. Medical schools were financially and academically

poor and could thus contribute little. Their faculty mehbers,vand those
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of technical schools, were commonly private practitioners who taught in
order to supplement their income and who had consequently T1ittle leisure
for investigative laboratory studies.85

The Tack of any well-supported facility where young zealots
could pursue their interest in germs into the Taboratory was just one
aspect of the destitution of American research. The core of this condi-
tion might be traced to the "wilderness" tradition of a young country
which Tooked to science solely to provide immediate practical means for
a more comfortable survival.86 Whatever its origins, however, the grow-
ing industrial class was unwilling to provide philanthropically for "idle
curiosity" and government, on all levels, offered no meaningful assist-
ance to research. Americans wishing to gain expertise in the theory and
methods of Taboratory study had to travel abroad.87

Germany was the chief destination for those with such interests.
Here there flourished a number of well-equipped university, non-
university, and often government-supported, facilities where students and
investigators could Tearn the latest concepts in chemistry, physiology,
pharnacology, hygiene, pathology, and, by 1885, bacteriology, under re-
nowned authorities.58

Three young Americans who made the pilgrimage--William Welch,
T. Mitchell Prudden, and Herman Biggs--were to be instrumental in estab-
lishing microscopic pathology, and through it bacteriology, on a sound
footing in New York. Their efforts, directly and indirectly, figured
prominently in the creation of the bacteriological Taboratories of the
New York City Health Department.89

Welch, who would become a titan of American medicine for half
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a century, graduated in 1875 from the College of Physicians and Surgeons
in New York where, as was typical of the medical education of that day, he
had received no laboratory instruction at a11.90 During the following
year, however, while interning at Bellevue, he acquainted himself with
the rudimentary studies of diseased tissue being done by progressive local
physicians and became increasingly committed to the developing field of
microscopic anatomy. With no American medical school offering any gradu-
ate course in histology (microscopic anatomy), Welch left for Germany in
April, 1876, to study under the masters. 1

Somewhere during his odysseys from one laboratory to another.
Welch learned, with some anxiety, that another young American, T. Mitchell
Prudden, was studying pathology in Heidelburg with Julius Arnold, a lead-
ing figure in that field.92 Prudden has also come to Europe to further
his knowledge of microscopy and the study of diseased tissue. As a re-
cent graduate of the two-year lecture system at Yale's medical school,
he too was well aware of the inadequacy of his training. After learning
the basics of tissue preparation under Dr. Francis Delafield of New
York's Roosevelt Hospital, he had departed in 1876, 1ike Welch, for a
two-year intensive course of study in the laboratories of Germany.g3

From Coionial days on, American medical students and graduates
often left home for European schools. Even following independence Ameri-
can doctors continued to travel to Europe to upgrade their knowledge
through postgraduate study. At the beginning of the nineteenth century
Paris had replaced Edinburgh as the chief center for the study of medicine
abroad and was replaced in turn by midcentury, as the fame of the achieve-

ments of German scientific medicine spread. Despite the objections of
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those who spoke out against servility to the 01d World and others who
emphasized native "practicality" and scorned European "theorizing,"
American doctors flocked to Germany in tremendous numbers in the Tast
quarter of the nineteenth cen‘tur‘y.94 What most Americans found was a
revelation; few failed to be impressed by the German university system
with its emphasis on research, seminars, excellent facilities, genuine
school spirit, and concern for productivity. It is not surprising that
many looked to the German model after their return home and became ac-
tively involved in promoting research and in spreading the gospel of
scientific medicine.?®

Welch returned to New York in 1878 anxious to introduce Tabora-
tory work into the medical curriculum.96 At the time, the few “patho-
logical laboratories" in existence in this country were little more than
small corners in the dead house. An ambitious student wishing to augment
his flimsy knowledge of the basics of disease gained from lectures, books,
and charts might view an occasional autopsy. Beyond this there was
little else.97 Nevertheless, when Welch offered his services to his alma
mater he was turned away. He then approached the far Tess prestigious
Bellevue Medical Center. Here, after convincing the professors that his
course in microscopy and pathology would not upset the delicate politics
of the school, he was granted three small rooms to organize as a labora-
tory. 98

Despite the miserable facilities and the unavailability of equip-
ment, the lure of the laboratory and the friendly enthusiasm of Welch
made the course immediately popular with those attending Bellevue (it

was not a mandatory subject) and attracted students from the other two
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local medical schools, i.e., the College of Physicians and Surgeons and
the University Medical Co]1ege.99

The Bellevue class became so popular that within months the
Alumni Association of the College of Physicians and Surgeons was prompted
to contribute the money for the creation of a pathological laboratory
and invited Welch to take charge. Although tempted, Welch recommended
Prudden for the position who, soon after he was contacted, leaped at
the opportunity and was appointed Assistant in Pathology and Director of
the Laboratory of the Alumni Association. 100

Despite the grudging support they received initially from their
employers, Welch and Prudden renounced private practice and devoted them-
selves entirely to research and teaching in patho]ogy.]O] Their well-
attended courses established histological investigation on a firm basis
in this country and gave support to the notion that considerable knowledge
of the disease process could be gained in the laboratory.192 Important in
their own right, their efforts to bring respectability to microscopic
pathology helped pave the way for the introduction of medical bacterio-
logy in the United States.

In their travels through Germany, both Prudden and Welch had
come in contact with scientists and otheryoung physicians who were begin-
ning to show an interest in microorganisms.103 Both men were so involved
in learning, and then giving instruction in, laboratory techniques, that
neither became an avid proponents of bacteriology during his first few
years after returning to America. Ii seems, however, that both were fol-
Towing European scientific developments, for only weeks after Koch's an-

nouncement of March 1882 that he had identified the specific bacillus
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that caused tuberculosis, Prudden partitioned off a section of his
laboratory for bacteriology and he and Welch began to teach the basic
techniques of bacterial 1nvestigat10n.104

Although both men were to contribute to the process of convinc-
ing the American medical community of the validity of the Germ Theory of
disease, it was Prudden who actively took up the cause and became a
specialist in bacteriology (the term "bacteriologist" was seldom used
then, "pathologist" was the usual label). He published two articles on

105 and, perhaps through

Koch's demonstration of the tubercle bacillus
the efforts of Julius Arnold, received a personal invitation from Koch
to study bacteriology with him at his hygienic laboratory that was due to
due to open soon. Prudden took advantage of the opportunity and, in
1885, Teft for Germany where he took a month course with Dr. Koch in
Berlin and spent some time in visiting other laboratories. 106

Prudden's impressions of Germany's bacteriological laboratories
were of interest to the Connecticut State Board of Health (he had by
this time become a Tlecturer in normal histology at the Yale Medical
School); in May of 1885 this agency had requested that he look into the
methods of studying germs employed by Koch and any other scientists he
might contact.'07 In his response, written later that year, Prudden
points out that throughout Europe laboratories were springing up, as
universities and governments were being awakened to the necessity of bac-
terial research. What was supposed to be a report on current laboratory
techniques develops 1into a polemic as Prudden was obviously impressed

by the disparity, quantitative and qualitative, between American and

European research facilities and public health care practices.]08 He
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comments that the "physical well-being of the race" depends on the ap-
plication of preventive and prophylactic methods that can be derived only
from richly supported programs for bacterial research. 199 Physicians,
Prudden is certain, will gain the knowledge of applying these methods 1in
medical schools, but Tocal and national health boards must assume a large
role in bacteriological research, testing, and disease diagnosis and
treatment--a view based onhis personal observations of Koch's model, the
Imperial Department of Health in Berlin.

The public health system Prudden saw in Germany was the most
highly organized on the Continent and--with the possible exception of
that of England--the most efficient in the world, The sanitary adminis-
tration of the different states did not differ much from that of Prussia,
where he spent most of his time. The general direction of public health
was under the control of the Chancellor of the Empire, who was assisted
by a consulting council, the Imperial Office of Health, The council occa-
sionally allowed its policies to be influenced by the recommendations of
laymen, doctors, engineers, architects, and apothecaries and drew as-
sistance from various scientific and medical commissions which acted
under the title of consulting authorities. Matters relating to the re-
porting of infectious diseases, enforcement of legislation regarding
the proper handling of foods, meat, and milk by tradesmen, disinfection
of public places, and compliance with health laws--such as the one re-
quiring all children to be vaccinated within one year of birth--were all
under the supervision of the Minister of Public Instruction (or Minister
of the Interior) in each of the states of the empire. The direct admin-

istration and enforcement of health policies on the local level was the
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responsibility of the police force, 110 The system was one, in short,
which attempted to treat the general well-being of the community as a
matter of public policy through the galvanization of traditional prac-
tices and newer scientific developments within an authoritative bureau-
cracy. This official concern with the public's health was stepped up in
the years following German unification as a major element in Bismarck's
social reform program.11]

In his report to the Connecticut State Board of Health, Prudden
makes what was certainly one of the first published statements by an
American suggesting that Taboratories devoted to the study of microorgan-
isms and the application of related techniques ought to be established
in connection with health departments. Prudden suggests that the pub-
licly supported facilities ought to employ individuals trained in the
methods of identifying bacteria and enforcing measures for their destruc-
tion; that they ought to routinely carry out bacterial analyses of water
(in conjunctionwith chemical analyses, then already a common procedure),
investigate poisoning cases resulting from impure foods, milk, and
spoiled meat, to determine if microorganisms were responsible (in 1885,
still a novel concept); that they should be provided with the personnel
and material for "original research on the relation of bacteria to dis-
ease."112

There areno indications that the Connecticut State Board of
Health adopted these suggestions at the time. The similarity, however,
between Prudden's recommendations and the eventual program of New York
City's bacteriological laboratories strongly suggests his inf1uence,1]3

especially considering the general direction of his activities following
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his return from Europe.

By 1887 the College of Physicians and Surgeons--operating out
of its new laboratories on Fifty-Ninth Street, the gift of W. H. Vander-
bilt--was offering., under Prudden's guidance, courses in bacteriology
to graduates in medicine, and other qualified students, that were almost
identical to those given by Koch. A "Course in Pathology and Bacterio-
logy" was made a requirement in the first-year medical curriculum, 114

In addition to his teaching responsibilities, Prudden became
a literary crusader in the cause of creating a greater awareness of
microorganisms. In a series of what were, in effect, primers, he sketched
the basic characteristics of bacteria for the laymen and unintormed, or
perhaps unconvinced, and illustrated the dangers of not taking these
minute organisms serious]y.1]5

Prudden's experience as advisor to the Connecticut State Board
of Health had evidently initiated, or perhaps heightened, a desire on
his part to get public officials to update health services to include
measures based on the growing knowledge of infectious disorders.116  1In
pursuit of this goal! his appointment as Consulting Pathologist to the
New York City Health Department in 1887 proved to be a mixed blessing.
On the one hand, he was now in a favorable position to have his views
reach the policy makers; in 1889, for example, he co-authored a report,
requested by the Board of Health, on the nature of tuberculosis which
emphasized that the ailment was not inherited but was transmitted by a
tubercle bacillus and was therefore amenable to prevention by the imple-
mentation of certain public precautions by health authorities. 117 on

the other hand, the years 1884-1890 were tumultuous ones for the Health
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Department, which was charged with mismanagement, negligence, ineffec-
tiveness, and its president, General Shaler (1884-1887), brought to trial
for cowuption.”8 Under these circumstances it would hardly have been
appropriate for Prudden, in his unpaid but official capacity, to criti-
cize the department's services. He instead, according to colleagues, re-
sorted to an anonymous newspaper campaign, carried out over a number of
years, in which he warned of the need for reform. 119

One of the collaborators on the report on tuberculosis was
Hermann M. Biggs, a young pathologist who, while an undergraduate at
Cornell University, had demonstrated his enthusiasm for the work of
Pasteur and Koch and offered the view that public hygiene procedures
based on their discoveries would produce a significant improvement in
the general health. In his baccalaureate thesis submitted in 1882,
entitled "Sanitary Regulations and the Duty of the State in Regard to
Public Hygiene," Biggs expressed his views that

The enjoyment of health, immunity from suffering and long
1ife are the greatest temporal hlessings that man can desire, and
the questions of the attainment and maintenance of these are ques-
tions of no ordinary interest to the human race. Sanitary science
is the science that pertains to health, and this affords a key to
the correct answers to all these questions. . . .

It has been wisely said that ‘'men are slow to learn the extent
to which their destinies are in their hands.' They are astonished
and incredulous when it is pointed out to them, that the most ter-
rible maladies which have afflicted the human race are the direct
and obvious consequences of the neglect or violation of the laws
of health.

Upon the recognition and careful observance of hygienic Taws
depend the health, physical condition and so the prosperity not only
of individuals and communities, but also of whole states and na-
tions. More and more is this true as the destiny of population
increases and great cities spring up, where vast numbers from the
Towest grades of society are crowded together in small areas,
which become the breeding places and hotbeds of disease.

Individuals, families, and communities are 1nev1tab1y SO re—
lated to each other that mutual and harmonious action is
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indispensable for the best good of the whole. The relations of the
states to each other are essentially the same, so thatindividual
and state action on the questions of public hygiene, invaluable as
they are in themselves, do not go far enough to answer the purpose;
there must be something broader and more far-reaching than either
or both of these, viz., action by the general agovernment., .

Not only is the physical condition of a people dependent on
their sanitary surroundings, but their moral and intellectual con-
dition is also largely determined by these same surroundings, for it
has been truly said that 'ignorance and vice are rather the effects
than the causes of physical misery, and the surest mode of attack-
ing them is to improve the physical condition of the Tower classes,
to abolish foul air, fouled water, foul lodgings and overcrowded
dwellings, where mortality is difficult and common decency impos-
sible.' When this is done not only will there be less suffering
and disease, but there will be also a higher standard of morality
and intelligence throughout the country . . . 120

His words are quoted extensively here as they typify the kind of thinking
that characterized the reformist movement then growing in America and
illustrate the sentiments that motivated the man who would, more than

any other, determine the direction of New York City's bacteriological
Taboratory.

Biggs had been brought up in a secure and rigid Yankee-
Protestant environment and so readily accepted the obligations of his
Christian commitment to serve mankind. Imbued with this sense of
spiritual dedication he, 1ike most Americans, was not greatly influenced
by the logic of Social Darwinism, and so maintained that the state as
well as the individual had an obligation to provide for those who were
unable to help themselves.12!  The objects of this Christian charity,
the downtrodden of mankind--essentially the poor, ignorant, and foreign--
were viewed not as equals but as inferiors and burdens to the educated
and gifted members of society. The better classes had little choice,
Biggs suggests, other than to accept their responsibility for the stew-

ardship of the poor to prevent them from sinking into utter physical and
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moral depravity. This monumental undertaking could best, and perhaps
only, be accomplished through the massive application of the latest ad-
vances in medical science and then only through implementation of the
coercive powers of the state. Governmental intervention into the lives

of the Tower classes was the sine qua non for improving the Tevel of the

nation's health; scientifically justifiable state action could thus at
once serve the causes of Christian altruism and social utilitarianism.122
Influential elements of Biggs' rearing were the examples and
teachings of his father on the merits of discipline and hard WOPk.]23
His early thinking reflects his acceptance of the work ethic which, along
with his youthful idealism and optimism, created an aimost missionary-
like zeal to spread its gospel. Social and economic inequities could
not be instantly wiped away, but the privileged could bring about some-
what of a spiritual and physical uplifting of the lower classes through
forceful health improvement procedures which would lead, in time, to
their greater productivity. Social control of the weak would not only
provide moral benefits to society and allow the wise and well-born to
justify their own chosen state, but would also serve the malr'ketl:ﬂz:lce.]24
As a student at Bellevue Hospital Medical College Biggs en-
rolled in Welch's laboratory course and so impressed his teacher that he
was given the key to the laboratory to pursue independent studies.
After graduation he began his internship at Bellevue Hospital, working
under a number of powerful and well-respected Senior Visiting Physicians,
including A. L. Loomis, Austin Flint, Sr., E. G, Janeway, Abraham Jacobi,

and Francis Delafield. Within months Biggs was informed by Dr. Frederick

S. Dennis of the Bellevue staff that he would be recommended for the
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position of first assistant at the soon-to-be-built Carnegie Labora-
tory. 125

He welcomed the chance to be associated with the first substan-
tial institution in this country devoted entirely to medical research.
Following a stint of a few months in German laboratories, he returned
in March of 1885 as an instructor, under directors Dennis and Janewayﬁ26
Biggs' duties included teaching bacteriology, a subject in which he had
not been able to receive instruction while overseas. While he was given
free rein to pursue whatever investigations he wished--it appears that
although classified as an instructor he was in practical charge of the
laboratory--he developed a strong interest, and a rapid expertise, in
microbiology.127  Based on studies made at the Carnegie Laboratory, he
supported Koch's identification of the comma bacillus as diagnostic, and
most Tikely the source, of Asiatic cholera.!28 Twice he presented his
views before the New York State Medical Association, once in 1886 when
he discussed the relation of the tubercle bacillus to tuberculosis and
‘once again in 1887 when he supported the findings of Koch, Ebert, and
Gaffky which pinpointed the bacillus responsible for typhoid fever.129
So that his students could learn the latest experimental techniques, and
since he felt that nosatisfactory guide existed in English, he trans-
lated Hueppe's text from the German. 130

Biggs' efforts were not to be confined to teaching and research,
for he was soon drawn into a position of applying bacteriological methods
beyond the walls of the laboratory. After only a few months at the Car-
negie Laboratory he was dispatched to Plymouth, Pennsylvania, a community

in the midst of a typhoid outbreak that struck over 1,000 of its 8,000
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residents. 31 The water supplies were subjected to chemical and bacterio-
logical tests, including Koch's plate culturing method on solid beef-
gelatin media, through which it was learned that many of the town's wells
contained large numbers of bacteria. Biggs was not successful in finding
the typhoid bacillus but was able to trace the origin of the epidemic to
a particular home whose sewerage emptied into one of the public reser-
voirs. Notwithstanding his erroneous and rather vague assertion that the
typhoid bacteria could have arisen spontaneously, he had now had first-
hand exposure to the possibilities of employing laboratory procedures in
the service of community health. 132

Months Tlater, in November 1885, Biggs was personally sent to
Paris by Andrew Carnegie in the company of four children who had been
bitten by a mad dog. Biggs' role was to study Pasteur's method of treat-
ment, 133

In 1880 the French scientist had noted the curious phenomenon
that chickens inoculated with old cholera cultures not only showed no
signs of the malady but, in addition, acquired immunity to it, as evidenced
by Tater unsuccessful attempts to cause the condition in the same animals
by inoculation of fresh virulent cultures. Recognizing that the finding
might be illustrative of a general principle with enormous practical
value, Pasteur develoned an anthrax vaccine for cattle; in July 1885 he
administered successfully a preparation of attenuated rabies germs to a
young boy who had been savagely attacked by a rabid dog.134 It was with
such a rabies vaccine, produced from the spinal cord of an infected
rabbit, that the American youngsters were immunized, Biggs became ex-

tremely enthused by what he saw in Pasteur's laboratory and suggested
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upon his return, in a paper delivered before the New York County Medical
Association, that similar preventive methods might be employed against
other diseases.13%

The successful applications of diagnostic and prophylactic bac-
teriological procedures, in Plymouth and Paris respectively, had stirred
Biggs. In none of his contemporary presentations on these experiences,
however, does he give specific recommendations that public health agen-
cies ought to adopt such measures, or that they ocught to have their own
laboratories. It is, however, very Tikely that Biggs was entertaining
such thoughts since he was on close terms with T. Mitchell Prudden, to
whom he often turned for advice.136 Prudden had only recently returned
from Europe. In light of his strong views on the matter of the alliance
and public health,137 and the future course of events, it seems quite
probably that he influenced the younger man.

Biggs' association with local public health affairs had, in
fact, already begun. In the summer of 1885, Dr. William M. Smith, Health
Officer of the Port of New York, requested that he undertake experiments
at the Carnegie Laboratory to determine the advisability of using sulphur
dioxide to disinfect suspected germ-laden items brought in by immigrants.
Rags soaked in solutions of various pathogenic microbes were placed in
chambers from which air was evacuated, exposed to sulphur dioxide, and
then used to inoculate culture tubes. In addition to Smith, other mem-
bers of the city's Health Board showed an interest in the work and were
present when the germicidal capabilities of sulphur dioxide against the
spirilla of cholera and the streptococcus of erysipelas were demon-

strated.]38
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Two years later Biggs was again approached by Smith, this time
with a more pressing health dilemma, On October 18 a young boy, who two
days before had been removed i11 from the quarantined ship Britannia,
died of a condition that appeared to be Asiatic cholera.139 Since the
Brittania had come from the same Italian port as another ship which three
weeks earlier had repoted eight cholera deaths during its voyage, the
Officer of the Port was alarmed that the seeds of an epidemic lay in
waiting in New York's harbor. 140 It was essential, he felt, to learn
whether the boy had true Asiatic cholera or the usually non-fatal, and
non-epidemic, sporadic cholera. Symptometically the two were difficult
to distinguish and thus Biaggs was summoned to settle the matter scien-
tifically. He inoculated ge]atjn culture tubes with intestinal material
from the dead boy and discovered, days later, microscopic organisms with
the morphological and physiological characteristics of the comma bacil-
lus, found by Koch to be diagnostic of the Asiatic form.]41 Samples
were sent to Prudden and J. J. Kinyoun of the United States Marine Hos-
pital, both of whom ran similar tests and came up witl the identical
conclusions. 142

The four hundred immigrants were removed from the Brittania and
thus, according to Bigags, "bioTogical examination . ., .[was] alone the
cause 6f the exclusion of epidemic cholera from New York in 1887,4143
This claim is difficult to substantiate--more important is the practice
that was being established, one which would be repeated in 1892 with
more lasting effect. A city health official had, in time of potential
crisis, turned for assistance to scientists familiar wii <iagnostic

laboratory techniques and had based his subsequent actic .~ - their
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findings. Biggs, ever alert to the opportunity to advertise to his col-
leagues the effectiveness of the avenues for scientific medicine opened
by bacteriology and the value of strong official action, presented a
paper on the incident in November which was published in a Tocal medical
journal soon after.1%4

The Health Commissioner during this time was Dr. Joseph D.
Bryant, a knowledgeable and progressive administrator who had only months
before been chosen for the position by Mayor Abraham Hewitt. Biggs, who
had studied under him at Bellevue, was appointed by the new commissioner
as one of three semi-official, unsalaried, Consulting Patho]ogists.]45
Over the following years, at Biggs' suggestion, Bryant advocated extend-
ing the Health Department's work to include a division of bacteriology and
disinfection. He appealed, on a number of occasions, to the Board of
Estimate and Appropriations for the funds to establish a municipal labor-
atory and for the creation of a corps of disinfectors, but to no avail.l46

The inability to secure the backing for a city laboratory for
bacteriological investigations is, considering the times, not surprising.
The number of physicians, within or outside the Health Department, con-
vinced of the practical applications of the Germ Theory and concerned
with community health problems, had not risen to a number sufficient
enough to create a ground swell of demand that the growing body of knowl-
edge on the microbial origins of disease ought to be channeled into work-
able services in the public sector. The public and press were also
lethargic on this matter since thenormal stimulus for reform, a health
crisis or fear of an impending one, did not present iself.

What was needed was an active champion of the cause of public
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health bacteriology. The logical choice was Biggs. He, however, served
as pathologist to Bellevue and City Hospitals, taught pathological ana-
tomy, clinical medicine and therapeutics, was a visiting physician to
Bellevue and the Workhouse and Almhouse Hospitals, and continued at the
Carnegie Laboratory;147 with such a schedule his ability to crusade for
the»estab1ishment of a Health Department laboratory had to be quite re-
stricted.

Bryant's initial commitment to a Taboratory was probably not as
strong as Biggs', but in addition he had a host of other problems which
Timited his time and affected his ability to introduce change. One of
his goals was to soothe relations between the physicians and the Board
of Health. New York's doctors had long been disturbed by Tammany's in-
fluence on the department and the patronage system, practiced widely and
openly. From the early years of the Metropolitan Board of Health they
complained that too many of the department's appointments were being made
to individuals with no medical training; they were especially upset by
the regulation that the president of the health board had to be a lay-
man.148 In view of such circumstances it is to Bryant's credit that he
was successful in introducing contagious disease rules requiring doctors
to report more information to the Health Department than in the past and
yet be able to elicit the beginnings of a spirit of cooperation with the
medical profession--members of the New York Academy of Medicine, after
a conciliatory address by Bryant, chose a committee to work to bridge the
gap between the two.149

Physicians, at this time, were also engaged in elevating their

professional stature and, as part of this process, seeing to it that
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their bailiwick was not reduced by the activities of non-professionals.
The involvement of health workers in areas they considered the domain of
the private practitioner was thus strongly resented. 90 And yet, if there
was any opposition to a city laboratory by doctors fearful that such a
facility would provide medical services infringing on their sphere,vand
affecting their incomes, it did not surface in the Titerature. On the
contrary, an occasional voice could be heard expressing disappointment
with the sluggishness of New York's health officials in utilizing micro-
biological laboratory techniques.]51

The city's physicians presented little hindrance to Health
Department activities. Bryant, however, met resistance in his efforts
to combat interference from the Tammany organization and in his attempts
to curtail its practice of placing favorites in Health Board positions.
In 1889 a try was made by club-house politicians to remove Bryant from
office on charges that he had violated section 606 of the Consolidation
Act requiring the Board of Health to keep records of all births, mar-
riages, and deaths.!92 The charges did not hold up, but three years
later the Tammany machine was able to exert its influence to force the
resignations of Sanitary Superintendent Dr. W. A. Ewing and Health Board
counsel W. P. Prentice, and replace them with partisan choices. The
power play was so offensive that in a public display of displeasure
three board consultants, Drs. Abraham Jacobi, T. Mitchell Prudden, and
Stephen Smith, resigned their positions.153 Jacobi 1ashed out that
the Health Board "no longer an independent body for the public good .
has become subservient to an outside influence who knows nothing about

or cares nothing for the public health."154
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Tammany's muscle and its willingness to use it in Health De-
partment affairs for its own political ends might have been a factor
delaying the formation of a city bacteriological Taboratory. Bryant's
lack of success in establishing such a facility, despite his advocacy
of it since 1887,155 yas guite possibly due to his fear that,if he were
to take it upon himself to introduce innovation, such action would be
used by his enemies to his embarrassment or as a pretext for his dis-
missal.

The efforts of Bryant, Biggs, and Prudden were not sufficient
to convince authorities of the advantages of updating public health care
through *#: incorporation of bacteriological methods and the encourage-
ment of reiated research. Wherelogic failed, however, disaster suc-
ceeded; the cholera epidemic of 1892 was to be the catalyst responsible
for the establishment of the New York City Health Department's division
of bacteriology.

* Kk Kk k%

The arrival of cholera in the fall of 1892 could hardly have
occurred at a worse time. Not in twenty years had there been a July
and August as continually hot; hundreds slept on tenement rooftops and
windows and the Croton water was actually too warm to drink after trav-
eling through miles of p1‘pe.]56 The hospitals were already crowded and
the mortality figures high when diplomatic officers cabled, and press
dispatches verified, that Asiatic cholera was moving in a devastating
path from India to Persia, to Russia, and had reached Western Europe.157

The Treasury Department, attempting to minimize opportunities

for the plague to enter the United States, issued an order that no vessel
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having on board rags, furs, wools, or hides from cholera-infected dis-
tricts was to be allowed in American ports unless it had certification
that the ship and its contents had been thoroughly disinfected.198 0n
August 18 the order was extended to include the personal belongings of
passengers. It was to go into effect exactly one month later to allow
time for compliance since articles were to be disinfected at the point
of embarkation.!®? The decree had a minimal effect in New York, port
of entry to three of every four immiarants, as the systematic disinfec-
tion of the possessions of new arrivals from the Continent, Russia, and
Poland had already begun months earlier following the outbreak of typhus
fever on an incoming vessel.160

A matter of great local concern was that fatal cholera would
penetrate Germany and reach the city of Hamburg, a busy point of depar-

161 The worst fears were

ture for thousands immigrating to America.
realized. The first case was reported on August 16 and, by September 1,
over 3,000 deaths had occurred, officially attributable to Asiatic
cholera. 162

The reaction of the New York City Health Department to Euro-
pean developments was swift and predictable. An accelerated program of
street cleaning was instituted, tenements were carefully inspected and
disinfected (when unsanitary conditions were found), and the food and
water supplied to the city came increasingly under the scrutiny of in-
spectors.163 In the midst of this activity the steamship Moravia ar-
rived, on August 30, from Hamburg with cholera aboard and with the news

that twenty-two passengers were buried at sea after having succumbed to

severe intestinal attacks. 6%
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Health officials visited the vessel the following day and de-
manded that passengers be transferred to Quarantine on Hoffman Island
where all were to be scrubbed and disinfected. Every piece of luggage
was to be put in a steamroom and orders were given to fumigate the Mora-
via with sulphur from top to bottom and to scrub its interior with a
strong solution of bichloride of mercury. Until the immigrants were
unloaded and the ship disinfected, word was left by the Health Officer
of the Port, Dr. W. T. Jenkins, to "shoot on sight any man who attempted
to board the vessel."165

The precautionary measures taken in response to the plague
lying in New York's harbor reflect the transitionalnature of the times.
There was no serious mention of the filth concert of the disease in the
medical or popular literature, such phrases as "poisonous emanations" and
"miasmas" were rapidly becoming anachronistic (even the newspapers non-
chalantly referred to "cholera-germs"),166 and yet great efforts were
made to see to it that the streets were kept especially clean.167
Another vestige of the older thinking was the orders issued to the police
to arrest peddiers selling ripe or rotten fruit, decaying fish, and other
such, presumably, cholera-inducing matter.168 A circular released by the
Health Department informed the public that "Healthy persons ‘catch' chol-
era by taking into their systems . . . the germs of the disease," and
yet, reminiscent of the moralistic admonitions of earlier episodes, en-
couraged modest and clean 1iving and warned against excesses in eating
or drinking.16% Dr. Cyrus Edson, Sanitary Superintendent, publicly ad-
vocated methods of treatment chat were more "heroic" than effective.170

Clearly, though, the emphasis had shifted and the bulk of the
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city's preparations were consistent with the best medical knowledge of
the day. Plans were drawn up for the thorough disinfection of cellars,
gutters, sinks, and tenement yards.17] Even the quarantine, then in ef-
fect, was seldom challenged--the major issue surrounding this measure,
based on the assumption of the communicable nature of disease, was what
level of government could most effectively assume the responsibility for
its successful imposition,172 Circulars were sent to factories, fer-
ries, and railroad companies informing them of the best means to detail
and isclate individuals taken i11 with cholera, and mail from overseas
was fumigated.173

On August 31 Biggs was called in to conduct bacteriological
examinations to determine positively the cause of the deaths aboard
the Moravia. On the same day Health Department president Charles G.
Wilson disclosed that the chemical laboratory at 42 Bleeker Street had
been improved so that research in bactericlogy could be conducted there.
The new facility was to be used for differential diagnosis in difficult
cases, for "scientific investigation in regard to the bacilli of chol-
era, yellow fever, anthrax, etc.," for bacterial counts of Croton water,
for testing foods for pathogens, and for determining the value of dif-
ferent disinfectants and germicides.:74

The timing of Wilson's- announcement of this reorganized labora-
tory with its emphasis on bacteriological work seems rather suspect.
Could it have been sheer coincidence that it was revealed on the very
day that the city found itself in a situation where just such a facility
would be beneficial?--possible, but not probably. More Tikely, it seems

that Wilson was attempting to convince the public and the media that the
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Health Department had at its disposal the most modern procedures avail-
able and was adequately prepared for emergencies. His reassurances,
however, seem far from honest, for a number of reasons. The "new" labora-
tory did not have the equipment necessary to conduct the ambitious pro-
gram he outlined, nor is there any indication that it had personnel
trained in microbiolcgical techniques--the existing head of the "reor-
ganized" Taboratory and his assistant were both chemists.175 A search
of the department's Annual Report for 1892, local papers, and medical
journals reveals no mention of this laboratory prior to August 31,
Furthermore, when a division of bacteriology was established days later,
its diagnostic work was not conducted at Bleeker Street, as would have
been most natural if this location were as ideally equipped as Wilson
indicated.176

In a similar vein, when questioned in regard to the possible
contamination of the Croton watershed (a frightening possibility since
cholera germs disseminate in drinking water), Wilson responded that it
was in good condition as determined by "exhaustive" weekly examina-
tions. 177 A glance at Health Department reports belies this statement.
Chemical analyses were carried out on a regular schedule, but there is
no indication that any specific tests were conducted to determine the
presence of bacteria despite the fact that the water was often described
as turbid and yellowish-brown in color.178

Why Wilson had to stoop to hyperbole and deception to create
the impression that the department had the ready expertise, experience,
and necessary tools to apply the latest bacteriological measures to the

imminent health emergency is a matter of conjecture. As president it is
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to be expected that he would attempt to prevent alarm and provide a sense
of security to the city's millions. Other factors, however, seem instru-
mental in explaining his behavior. His presidency was marked from the
beginning with controversy, he was accused of being unfit, a Tiar, a
manipulator, and a tool of Tammany; only two months earlier he was impli-
cated in the stormy protest that resulted in the resignations of a number
of Health Department consultants.179 His posturing was thus perhaps in-
tended as a defense for himself and the city department he represented
against anticipated criticisms of unpreparedness and general malfeasance.
0f particular interest here, and indicative of an awareness of the begin-
nings of an appreciation of the Germ Theory by some of the better-informed
members of the public, is that Wilson placed such emphasis on the readi-
ness to employ the laboratory methods of the bacteriologist.180

Despite the bad press he had received in the past, Wilson never
did come under attack during the cholera scare, intensified by the ar-
rival on September 3 of the steampships Normannia and Rugia from Ham-
burg. During the voyages five passengers on the Normannia and four on
the Rugia had died of what was diagnosed as "cholerine," Both ships
were immediately quaranted in the lower bay; before the first day was
over three more had died.181 To determine if the disease were truly
Asiatic cholera, the procedure of fecal bacterial examination--employed
by Koch and his aides on thousands of Germans after the disease struck
Hamburg in August--was adopted. Discharges from patients (there were a
number of i11 aboard both ships) were sent to temporary laboratories set
up by Drs. J. M. Byron and Abbotton Swinburne Island and to William

Welch at Johns Hopkins University.'®Z Further testimony of the growing
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faith in scientific medical methods was the confident attitude of the
Times that the bacteriologists could provide definitive diagnosis since
they were now provided with infected body fluids from stricken passen-
gers.183

News of the two plague-ridden ships spread rapidly, As more
fatalities occurred aboard the Normannia, Rugia, and Moravia, over the
following days, panic set in among the over 1,900 people remaining in
Quarantine.w4 On the mainland, health officials reacted swiftly and
instituted a variety of precautions with the cooperation of other
branches of government. The streets of New York were cleaned and washed
as never before, Croton water was carefully inspected, the police cracked
down harshly on food purveyors who violated sanitary regulations, extra
physicians were sworn in to conduct house-to-house inspections, hos-
pitals were readied, communications were arranged to guarantee the quick
disinfection of infected tenements, and police boats patr.iled the
harbor to prevent any unofficial contact with the detained passengers.185
A rnumber of municipal, state, and federal officials visitedcontaminated
vessels to see that maximum care was being observed, and the United States
Navy readied three ships for patrol duty to enforce the President's
twenty-day quarantine.186

The wide range of fervent activities going on did not succeed
in quelling, and perhaps contributed to, the growing public fear that
the scourge could not be confined to the harbor.187 Commissioner Bryant,
seizing the opportunity, approached the Board of Estimate and Apportion-
ment which had denied similar requests in the past, and recommended that

the funds be allocated for the outfitting of a Health Department
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laboratory to provide the bacteriological services for the diagnosis of
epidemic cholera and other infectious diseases, for the establishment of
a modern disinfecting plant and the formation of a corp of disinfec-
tors. 188 The timing was perfect for, as Bryant was certainly aware,
anxious Board members had informed the mayor and Health Department authori-
ties on September 2 that there would be no trouble in furnishing reve-
nues, in any amount, for any purpose, without delay, to meet the emer-
gency. 189
On September 9 agreement was reached to create the Division of
Pathology, Bacteriology, and Disinfection.190 The plans for this new
department received no public attention for a few days; the efforts of
the media were directed at exposing the horrendous conditions in Quaran-
tine and at reporting the struggle to move the detained passengers to
new Tocations.'91 On September 14 a small notice appeared that on the
previous day the Board of Health had formally adopted the following
resoiution:
Whereas, The Advancement of the knowledge of the prevention and
detection of disease is both rapid and effective; and, Whereas, It
should be the policy of this department to keep step with every ad-
vancement intended to prevent the inception and spread of disease;
therefore, be it Resolved, That a division known as the Division of
Pathology, Bacteriology, and Disinfection of this department be and
is hereby created. Resolved That Prof, H. M. Biggs be and is hereby
appointed Chief Inspector of such division {subject to civil service
examination) at a salary of three thousand dollars ($3,000) per
annum, 192
The Board's action brought no immediate changes; it merely gave
official sanction to create a division to provide services which were in
fact already being furnished at a de facto city Taboratory, the Carnegie

Laboratory, by the man chosen to head the new unit. When the first local

case of Asiatic cholera (as diagnosed by the attending doctors) had been
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reported to the Health Department on September 6, that of a laborer who
had collapsed and died after suffering through the typical course of the
disease--severe diarrhea and vomiting, followed by persistent cramps in
the abdomen and 1imbs--it was Biggs who was called in to 1'nvest1’gate.193
The body was taken to the Carnegie Laboratory where an autopsy was per-
formed and boullion medium inoculated with the intestinal contents of the
victim. By September 10 characteristics cultures were evident; when
examined microscopically they revealed an abundance of cholera bacitls.194
To be certain that no error had occurred, the results were not reported
to the Health Department for days, until Biggs received confirmation of
his diagnosis from T. Mitchell Prudden.195 Over the next three weeks,
twenty-three other suspicious cases were similarly examined--eleven re-
vealed the presence of the comma bacillus of epidemic cholera, nine of
which were fatal.196 Concerned with the accuracy of his results, and with
the reputation of the new division at stake, Biggs not only sent cul-
tures to Prudden (who stayed on in the Health Department as a Consult-

ing Pathologist and Bacteriologist) and Dr. Henry P. Loomis (same title)
for confirmation, but also to other prominent bacteriologists.197 Among
those contacted who conducted examinations, and who agreed in every case
with the original diagnosis, were Dr. Harold Ernst (Professor of Bacte-
riology at Harvard Medical School), Dr. George M. Sternberg (Deputy
Surgeon General of the United States Army, now acting as Consulting
Bacteriologist to the New York Quarantine Station), Dr. J. M. Byron,

Dr. J. J. Kinyoun (of the United States Marine Hospital Service,

then guiding the disinfection of some of the quarantined ships),

Dr. Petri (Chief of the Bacteriological Department of the Imperial
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Board of Health of Germany), and Dr. William Welch.198

The knowledge that the means were available to conduct biolo-
gical diagnosis of Asiatic cholera and that scientific methods for its
eradication were readied, was used to boost the hope that the chances of
the malady's taking a foothold were extremely s1im.199 Bacteriological
testing procedures were patiently explained to the public and official
pronouncements on the course of the disease, as determined by the results
of individual laboratory tests on suspected cases, were issued by the
Health Department, with the clear notification that the information was
received from the Carnegie Laboratory.200

When a positive diagnosis was made, or whenever a health in-
spector believed it 1ikely that a particular home harbored the cholera
microbes, a Health Department crew was dispatched to disinfect the
quarters. This activity, carried out for a number of years on an ad hoc
basis under the general guidance of the Bureau of Contagious Disease, was
now placed under the direction of Biggs, who was assigned nine medical
inspectors and sixteen disinfectors for this purpose. Suspected lodgings
were scrubbed with bichloride solution, water pipes and sinks were
flushed with disinfectant, all rooms were fumigated, while clothing and
bedding were removed in department vehicles to a plant on Sixteenth
Street where they were treated or cremated. Circulars were distributed
(in English, Spanish, German, French, Hebrew, and Italian) to tenement
dwellers entitled "Prevention of Cholera Easier Than Cure," which
stressed the necessity of personal cleanliness and care in handling
food. 201

Much to the relief of New Yorkers, no outbreak of Asiatic
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cholera took place--the eleven victims (which included one resident of
New Brunswick, New Jersey) were most 1ikely the only true cases of the
illness in the metropolitan area.202 Considering the sequence of events,
i.e., the inception of the municipal Taboratory at the height of the
anxiety, succeeded by the absence of any epidemic, it becomes rather
tempting to assume a causal relationship between the two.203  There is,
however, 1little support for this contention. In the first place, the
positive identification of cholera bacteria was made, in eight out of
eleven instances, from the intestinal contents of individuals who had
already died.204 Any possibility that germ-Taden dejects from these
people could have entered the digestive system of others through hand-
1ing of clothing or bedding, or through the water supply (common sources
of transmissions) would have most 1ikely already occurred; the fumigation
and disinfection which followed were carried out after the period of
greatest contamination had passed. In addition, the confirmed cases
were widely disseminated and gave no indication of being related; the
efforts of Biggs and his associates to question the families of the
cholera victims to find the source of infection--an endeavor which if
successful and followed up on might have given credence to the claim
that the bacterial diagnoses were instrumental in turning back an epi-
demic--were met with resistance and false responses.205 Finally, scien-
tific procedures of determining the existence of pathogenic microorgan-
isms among members of a population can be of only Timited value to the
community as long as effective devices for prevention and treatment are
unknown . 206

The specific laboratory tests performed by Biggs and Dunham at
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the Carnegie Laboratory broke no new ground, nor was there any great con-
troversy surrounding their assumption that the presence of the chulera
comma bacillus was sufficient grounds for a positive diagnosis. Reports
in American journals on Koch's thorough studies in India and Egypt had
by 1885 alreadyconvinced even the most conservative members of the New
York County Medical Association that a distinct comma-shaped microor-
ganism was characteristic and pathognomonic of Asiatic cholera.207 By
1892 it had become a matter of general medical consensus that Koch's
germ presented certain identifiable growth patterns and chemical reac-
tions that made its laboratory identification a simple and very depend-
able procedure.208

The matter of priority arises, and here too there is really no
basis for considering the city laboratory, in its initial form, as a
distinctly unique institution for America.209 As a public facility
emphasizing bacterial studies it was predated by the laboratory opened
in 1888 at the nearby Marine Hospital on Staten Island where, in its
first year, diagnostic cholera tests were conducted on 1‘mm1’grants.2]O
Public health Taboratories were also already established in Providence,
Rhode Island, by the progressive Charles V. Chapin, in the state health
department of Michigan by Victor C. Vaughan, and in Massachusetts where
experimentation was guided by William T. Sedgwick--their efforts, how-
ever, were directed mainly towards food and water ana]ysis.2]1

Forerunners can even be found in New York's own past; the
Metropolitan Board of Health in its first year, 1866, invited Professor
Charles F. Chandler, a Columbia University chemist, to prepare quarters

for the testing of food and water and for the detection of adulterated
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liquor and poisonous cosmetics.212 Health officers depende heavily on
chemicals to detoxify miasma sources and so set aside space on Mulberry
Street for investigating disinfectants.2!3 In 1874 the legislature ap-
proved a bill providing for a special corps of vaccinators and a labora-
tory for the preparation of vaccine.21% In the same year some simple
experiments were undertaken on the pathology of diphtheria which in-
cluded some microbiological procedures.215

None of these activities, however, created any significant
philosophical change in the city's health program or notabﬁy affected
the deliverance of health services. The vaccine laboratory was primarily
a production plant for smallpox vaccine while the "research" on disin-
fectants was uninspired and out of touch with the giant strides being
made in bacterio1ogy.216 By 1891 the Health Department's only legiti-
mate Taboratory consisted of two cramped, dingy rooms where an under-
sized staff of chemists tried to keep up with the immense task of deter-
mining whether the sources of thefish, meat, milk, and fruit samples
brought to them by Sanitary Inspectors and Sanitary Police ought to be
seized and condemned.217

The new Division of Pathology, Bacteriology, and Disinfection
was thus not a totally novel creation, either in terms of its emphasis
on bacteriology or in its reliance on the laboratory as a functioning
unit of a municipal health department. What was unique was the unifying
of the two on a permanent basis, with lTong-range objectives. Other emer-
gency laboratories had been set up by local governments to conduct chol-
era diagnoses but were disbanded following the passage of the menace.218

In New York, the bacteriological laboratory would continue, not merely
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as a stop-gap to be evoked when calamity threatened, but as an active,
integral component of its Health Department, and would reshape the city's
approach to health care, mitigate enormous suffering and untimely deaths,
and influence other public health bodies and the history of medicine in

the process.
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changed during these years. Biggs, it is true, at the department's re-
quest, conducted a research study on anti-bacterial disinfection and
carried out some diagnoses using microbiological procedures--see above,
pp. 29-31--but these appear to be exceptions. There is no sign in other
normal outlets, i.e., local medical journals, that any significant ini-
tiative in bacteriology was launched. Also, with resumption of publica-
tion of the Annual Reports in 1889, there is no evidence of recent inno-
vation of any consequence; the report, similar to those of fifteen years
earlier, consisted of a variety of morbidity and morality charts and
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CHAPTER 2
THE GROWING YEARS

By the end of September 1892, the great fear which had attended
the start of the month, that a devastating cholera epidemic would sweep
across New York City, had disappeared. Biggs, not surprisingly, credited
the bacteriological examinations that he and his associates had carried
out with having saved the city--a view not without its supporters but
one, as previously noted, with Tittle scientific foundation.! By con-
trast, the Department's official explanation for the happy turn of events
was that its recognition that the cholera germ must enter through the
mouth on food or drink gave it well-defined channels to guard, while
news of the spread of the disease through Europe had provided it with
the time to implement successfully the proper defensive measures.2 1In a
similar assessment, the Times, which had welcomed the introduction of
bacteriological services and had given considerable coverage to the
laboratory's efforts during the scare, gave complete credit for the city's
good health to its cleaner streets and more habitable tenements .3

Although its diagnostic examinations were, in retrospect, ac-
corded only scant attention, the labors of the Division of Pathology,
Bacteriology, and Disinfection in carrying out a program of disinfec~
tion were officially viewed by the Health Department as vital in the

triumphant battle against cholera.? Even prior to the formal creation of

his laboratory division, Biggs had been called upon, in his capacity as
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Consulting Pathologist, to prepare a circuiar on the preparation of
disinfectants and another on their methods of application. On September5
the circulars were printed and distributed to the Health Department's
contagious disease hospitals with orders that their directions be fol-
Towed. The influence of the author was clear in the opening line: "con-
tagious diseases are caused by minute 1living germs" and it is "the ob-
ject of disinfection . . ., to destroy these," After briefly suggesting
the proper means of using heat, carbolic acid, corrosive sublimate (bi-
chloride of mercury), and milk of Time, Biggs put to rest any lingering
remnants of miasmatic thinkihg with the warning that a substance is not
a disinfectant simply because it can destroy bad odors .? Days later,
when the Board of Health adopted the resolution creating the laboratory
division, it did so with the understanding that all matters related to
disinfections would be placed under the direction of its new Chief In-
spector,b Biggs, who in 1885 had conducted tests for the health officer
of the New York City ports on the bactericidal strength of sulfur dioxide,
considered himself prepared for this area of work and was advised by the
Mayor that whatever funds he needed would be made available.’

The Division of Pathology, Bacteriology, and Disinfection
joined three other branches--the Division of Contagious Diseases, the
Division of General and Special Sanitary Inspection, and the Division
of Offensive Trades and Food Inspections--to form the Sanitary Bureau,
the chief agency for the activities of the Department.8 The Division of
Contagious Diseases under the directionof Dr. Alvah H, Doty, which was
made up in large part of a medical force of vaccinators, field diaanos-

ticians working in the tenements, and inspectors, was to share with
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Biggs' laboratory section the rather vague and monumental assignment of
maintaining an "oversight" on all contagious diseases treated outside
the hospitals.

Consistently the Health Department had relied upon the dis-
infection of the articles of the afflicted and the general fumiga-
tion of the premises in order to eradicate infectious ailments. Doty's
division, which previously had charge of this activity and which main-
tained a corps of disinfectors during the cholera incident, effected a
compiete transfer of all such work to the Division of Pathology, Bacte-
riology, and Disinfection by the end of 1692.9

Biggs took immediate charge of the disinfecting plant on East
Sixteenth Street, a facility which he and Prudden had helped design
several years earlier.10 Small personal items such as clothing and bed-
ding, brought from homes where contagious diseases had been reported by
medical inspectors, were "rendered innocuous" here by being boiled or
steamed in giant chambers, and returned to their owners in department
vehicles. A crematory was also connected with the plant so that, if
necessary, infected articles could be destroyed.11 To carry out the
work at the Sixteenth Street facility and the fumigations and disinfec-
tions to be performed in the homes of contagious disease victims, Biggs
was initially assigned six Assistant Medical Inspectors and sixteen
foremen and laborers.12 A further willingness to support the work of
disinfection was evident in the Board of Health's immediaté approval of
plans submitted by Biggs, and the granting of the necessary funds, to
modernize the two-story structure at the foot of East Sixteenth Street

and to purchase additional equipment for it. 13
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Certain that he now supervised the most efficient plant in the
country, Biggs was still not convinced that he had been given a facility
with the capacity to meet the demands that the city's health could place
upon it.14 Two small rooms in a dismal tenement on Bleeker Street were
to serve as a laboratory, its "work force" being a chemist with no train-
ing in bacterio]ogy.]5 No funding was provided to hire additional em-
ployees to staff the laboratory, and despite Biggs' insistence that bac-
teriological procedures had prevented an epidemic and therefore deserved
greater support, it was not until April 1893 that the Health Department
allocated any money for the 1aboratory.16 Three years would pass before
the division would be given quarters properly outfitted to handle its
rapidly expanding research and diagnostic activities, and be provided
with an adequate and permanent staff of spec1a1ists.]7

The willingness of health officials to make funds rather
generously available for expenses related to disinfection while maintain-
~ing a tight-fisted policy with regard to the extension of bacteriological
services is hardly surprising. Biggs himself, despite his protestations
that employment of modern biological procedures were of the "greatest
importance" in helping to exclude an epidemic, rea1jzed that considerable
sentiment still existed among physicians and health authorities that an
accurate clinical history was sufficient evidence that a particular case
was Asiatic cholera, and that bacteriological examinations were unreli-
able or, at best, simply confirmatory.18 Not having played a part in any
dramatic incident capable of arousing significant popular or professional
support--laboratory work by definition being done out of the public view

and diagnostic identification of microbes being particularly
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unspectacular--Biggs' efforts were not widely acclaimed nor was there any
support for taxpayers' dollars to be channeled into a facility devoted
exclusively to bacteriology. The relative ease by which funds for disin-
fection were obtained during the same period was an outgrowth of prac-
tical developments rooted in the origins and ongoing policies of the
Health Department, policies which influenced the seminal activities of the
municipal laboratory. A fuller understanding of the laboratory's early
years, therefore, necessitates a review of the Department's early history.
The creation of the Metropolitan Board of Health was largely
due to the persistence of a number of outraged individuals who, in the
early 1860s, organized the Citizens' Association.!? TIts Council on Hy-
giene and Public Health conducted an extensive sanitary inspection of
the city's streets and tenements; its findings, published in 1865,
vividly described the utter filth, the obscene squalor, and the physi-
cally degrading, morally brutal environment inhabited by the city's
tenement population.20 This information was presented by Dr, Stephen
Smith that year to a committee of the New York State Legislature; his ar-
gument that the conditions of the poor were a potential threat to all of
society was strengthened by the memory of the "draft-riot" in July 1863,
in which a number of Tives were lost and over one million dollars' worth
of property destroyed.Z] Within months the Metropolitan Board of Health
was created to safeguard the well-being of the inhabitants of the Sani-
tary District composed of the counties of New York, Kings, Westchester,
and Richmond, and the towns of Newton, Flushing, and Jamaica in the
county of Queens.2?

Despite the unselfish campaigning of concerned citizens and a
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few socially-minded physicians, the events leading up to the formation
of the Metropolitan Board of Health essentiaily confirmthe recent view
of historian Richard Shryock that the more affluent and influential mem-
bers of society are generally willing to "let [the] poor shift for them-
selves” as long as their misery is not too obvious or doesn't threaten
to spread.23 But in New York the misery had become a matter of public
record by the 1860s and, to prevent its further dissemination among the
downtrodden and to halt the threat of its ramifications extending into
the "better" segments of the population, a sensible program of public
hygiene needed to be implemented. The tone was struck in the early re-
ports of the Board of Health. Filth and its concomitant, bad air, when
concentrated in poorly ventilated dwellings, wereblamed for most fevers
and dysenteries, while measles, smallpox, and scarlatine, although they
had othér origins, were said to be aggravated by these factors.24 The
ignorance of all classes stood as a hurdle in the way of better health,
but the unsophisticated poor presented a particularly difficult cbstacle
making it imperative--so thought George B. Lincoln, President of the
Board of Health--that hygienic work be done for them until they might
show themselves to be capable of promoting their own safety and well-
being.25

The immense task facing the new health agency was more than a
patronizing undertaking to minimize and contain the misery within the
tenements. It was an expedition, a holy campaign against depravity and
the spiralling erosion of moral values. The leadership of the Metro-
politan Board of Health viewed itself as having a dual mission that ex-

tended beyond the immediate improvement of the city's health; its role
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was to save human lives and preserve the integrity of the work force.
It was clear, an ipso facto statement of urban reality, that "drunken-
ness, dissoluteness, and wretchedness, are found growing like luxuriant
weeds in all places where bad air and poor food are found, and the off-
spring of these sufferers is [sic] brought up in neglect, without the
physical ability to do the work of the world, decrepit, diseased, and
dependent.26

Little could be done about the poor food; the "bad air", how-
ever--the cause or aggravating factor of the infectious diseases which
ran rampant through the tenement dwellings--was en entity conducive to
health department machinations. One course of action was to institute
stricter requlations against those practices which resulted in the ex-
posure of the atmosphere to decaying organic matter or, if this failed,
to bring about, directly or indirectly, the removal of the offensive
material. When, however, there occurred an outbreak of iliness, a second
Tine of defense had to be implemented to prevent the further spread of
the miasmatic contagion and to ward off an epidemic. Any utensils,
clothing, bedding, books, furniture, etc., that had been exposed to the
afflicted, including the very air where the ill resided, had to be sub-
jected to the action of strong chemicals so as to eliminate the noxious
elements. Caustic substances could even be used prophylactically to an-
nihilate decaying matter and its infective odors in cases where removal
of the contaminants was difficult or incomplete.27

In its first year of operation, the Metropolitan Board of Health
began an ambitious program of disinfection against cholera.28 A disin-

fectant depot and Taboratory on Mulberry Street were put under the
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supervision of a druggist. From this location a disinfecting crew was
dispatched throughout the city and new substances were tested.29 Despite
occasional fears expressed by farsighted officials that the Health De-
partment was putting too great a dependence upon the efficacy of chemi-
cal preventive medicine and was therefore headed for disappointment, the
Tiberal use of disinfectants continued and grew into a major weapon of
the municipality's health arm. 30

The commitment to disinfection received the general support
of physicians and the press.3! The Department's unification of an on-
going research program and its responsibility for the practical applica-
tion of preventive disinfecting procedures was unique. The search for
new substances and more effective means for their use had been taken up
in Europe--many, including such prominent fiaures as Esmarch, Henle,
Fraenkel, Geppert, Behring, and Koch, undertook studies in this area--
but were usually conducted under the auspices of universities, national
health organizations, private foundations, or through individual ini-
tiative.32 Public health disinfecting establishments were in operation
in some European cities, but they did not appear to be centers for re-
search; their community involvement seemed limited to providing large
furnaces and laundry facilities where the soiled personal articles of
the afflicted could be brought for hygienic treatment.33 By contrast,
in the United States, a few health boards began early in the 1870s to
conduct their own research on disinfectants and to keep abreast of the
work going on in Europe. Having little or no facilities of their own,
or simply not considering it their function, they advocated the private

disinfection of the quarters and soiled materials of the victims of



78

disease and, on occasion, they passed acts (which were generally ignored)
requiring such precautions.34

In 1881 Koch released the results of extensive tests he had
conducted at the Imperial Department of Health (Kaiserliches Reichsge-
sundheitsamt) in Berlin. Using pure cultures of bacteria; he painstak-
ingly refuted the susceptibility of pathogens to the overwhelming major-
ity of substances popularly used as disinfectants.3® The strength of
Koch's reputation, together with the thoroughness and soundness of his
techniques, were devastating. Health officials who had put great faith
in the use of disinfectants were suddeniy faced with overwhelming evi-
dence that a major preventive weapon in their admittedly meager arsenal
was largely innocuous . 36 Prompted by the confusion and uncertainty
that prevailed, the American Public Health Association, at its annual
meeting in 1884, appointed a committee to examine the subject of disin-
fection as it related to preventive medicine and sanitation, and assigned
it the task of classifying and rating various agents according to their
effectiveness, ease,and economy of application.37 The investigations
demonstrated thatmany of the agents which had been heavily relied upon
by health officials were without value. The metallic sulphates, which
had long been recommended in printed circulars issued by European and
American health authorities, were discovered to be useful in neutraliz-
ing the unpleasant odors of putrefaction but without any practical disin-
fecting capacity.38 The vast majority of proprietary disinfectants on
the market were classified as no more than deodorizers and entirely
untrustworthy against any microorganisms.39 The revelations of Sternberg

and his associates, 1ike those of Koch, discredited certain substaiices
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but did not lead to a wholesale abandonment of the concept of disease
prevention through treatment of the environment. The research at Johns
Hopkins confirmed and expanded upon what had been found at Berlin, namely
that heat--in the form of boiling water, steam under pressure, or dry
heat--was an exceptional disinfecting medium, 40 Furthermore, fhe re-
ports of both universities established that a number of compounds then
in use could inhibit certain pathogenic microorganisms when used under
specific conditions and when applied in a concentrated fashion.4! Once
stricter experimental guidelines had been established, the search for
new disinfectants., and for more effective means for the utilization of
some older ones, continued.%2

In New York City chemical disinfection continued to be used.
More than an atavism, the practical problem of purifying the disease-
ridden premises in thousands of tenements and of sanitizing the streets
precluded the use of heat, and besides, under these conditions there
was no viable alternative for a method which had a long record of empir-
ical success.?3 Consequently, Biggs, who had used the cholera scare
of September 1892 to pry from desperate city officials their approval
to create a division which he envisioned as serving to bring the science
of bacteriology and public health into closer connection, instead found
himself primarily involved with the technical upgrading of the East Six-
teenth Street p]ant.44

Lacking decent Tlaboratory facilities and without a staff, Biggs
was dependent on a coterie of acquaintances in the New York City area to
perform the experimentation for his division or, to be more exact, for

him, as he alone initiated all research. At his request, and under his
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direction, tests were performed at the Carnegie Laboratory, at the labor-
atory of the College of Physicians and Surgeons (by Dr. William Park
under the supervision of Prudden), and by Dr, George Biggs (a pathologist
cousin) at the New York Hospital. The tests were conducted to determine
the germicidal value of "electrolized sea-water" (chlorinated water),
then receiving some attention in the literature, on a number of dif-
ferent pathogenic microorganisms.45

The results of such experiments were inconclusive, but the
project is of historical significance since it was the first scientific
effort of the municipal bacteriological laboratory, and because it set
the tone for the type of work that was to characterize the city labora-
tory. No lofty principles were sought, no attempt was made to increase
man's knowledge of the basic biology of microscopic organisms. This
was sheer, mission-oriented research. The Taboratory division was
created, ad hoc, to deal with a specific, imminent health problem, and
it was resolved to remain true to its pragmatic origins in the choice
and direction of its experimental efforts under Biggs' guidance.

The initial investigations of disinfection further substantiated
Biggs' view that the procedure was a costly one--as well as an administra-
tive headache--relative to its preventive values. Experimentally, even
under ideal and rigorous conditions, disinfectants worked inconsistent-
1y.46 Furniture was too cumbersome to be brought to the disinfecting
plant, treating it in the home with harsh chemicals often ruined the
finish and brought legal claims against the department.4/ Sanitizing
by steam had its disadvantages, for it too could not be done on the

premises. Clearly, the logistical problems involved in picking up,
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transporting, sterilizing, and returning small articles were immense.
Furthermore, the families of the i1l could not be counted on to carry
out religiously the unpleasant and unfamiliar task of disinfecting
their own quarters and isolating their sick, as outlined in the printed
instructions left by department 1'nspectors.48 The practice of following
up such visits to determine the extent of compliance, and the dispatching
of chief inspectors to homes where measures had been insufficient, were
a drain on the 1imited manpower of the department,49

The conditions under which Biggs' division was created, the
prevailing philosophy of health officials, and the nature of the funding
it received, mandated a disproportionate emphasis on disinfection. Biggs,
like other-progressive health officials, had come to appreciate that the
emphasis on sanitary engineering, the removal of nuisances, and envi-
ronmental cleansing were general preventive measures of Timited poten-
tial.90 These tactics had served well enough in the nast but they were
lTargely hit-and-miss and did not take sufficient account of the actual
etiological aspects of infectious disease. Biggs' European experiences,
his associations with Prudden and Welch, his personal experiences with
typhoid fever in Plymouth and with cholera in New York, his work at the
Carnegie Laboratory, and the flood of reports of discoveries made at
the Pasteur Institute and the Institute for Infectious Diseases in Ber-
1in, all convinced him that public health problems were in large part
open to bacteriological solutions and that such an approach was particu-
larly essential in New York City.51

The problem of maintaining a robust citizenry was an especially

difficult one for the city's health department, Biggs asserted, because
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of the great diversification and complex character of the local popula-
tion with its large number of foreign inhabitants of many nationalities,
jammed together in restricted tenement Tocalities while retaining their
native customs and varied ways of life. Unlike rural areas where natu-
ral conditions--elevation, soil, climate, etc.--determined the health,
in cities general well-being was subordinate to artificial conditions
resulting from the unnatural environment .22

Biggs, it should be noted, was born and raised in an affluent
home. He attended the proper private schools, graduated from Cornell Uni-
versity, and had the customary upstate disdain of the gentry for the
urban poor and lowly foreigner. Although he was not an insensitive’
man, he seidom showed emotions, was conservative in dress and manner,
and reeked of determination and self-assurance. His activities as a
health official combined a Tegitimate concern for the human condition
a desire for self-aggrandizement, and, where the downtrodden and
tenement-dwelling immigrants were concerned, a strong sense of noblesse
ggligg.53 As the dominant figure in the lakoratory's formative years,
and as the major influence on departmental po]icy when he advanced to the
position of General Medical Officer (in 1904), his social values helped
to shape the structure of the bacteriological division and the nature of
its services.

Biggs' values and expectations reflected the influences of his
early environment and, when considered in respect to his later activi-
ties, place him within the general profile of the Progressive personal-
ity. While it is conceded that the Progressive movement was extremely

pervasive and thatmany different people with contrary ideas on similar
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issues have been labeled "Progressive," there is, in fact, a general
consensus by some of the prominent historians of the times as to the
distinctive elements that contributed to the Progressive style,

Biggs' Yankee upbringing in rural surroundings infused him
with a certain spirit of self-righteousness, along with a sense of pa-
triotic mission, that demanded the defense of basic American values.
This personal obligation was further intensified by the Protestant ethic
that glorified the Christian principles of sympathy, cooperation, and
helpfulness.54

Nowhere was there a sector that seemed as far removed from
the chauvinistic perception of the American ideal as its cities.
Urban slums that had traditionally remained beyond the boundaries of
the central city inhabited by the respectable classes had, by the 1870s
and 1880s, begun noticeably to spread.

The growth of industrialization had brought with it the "im-
migrant invation" of massive numbers of Europeans. The northern indus-
trial cities absorbed the majority of these immigrants; most were il1lit-
erate peasants whose religions, languages, and cultures made quick assi-
milation virtually impossible. As the tenement sTums they Tived in
proliferated, these foreigners came increasingly into contact with the
inhabitants of the better districts. At a time when Americans had just
begun to fear the disruptive effects of urban poverty, vice, crime, and
corruption, they were faced with an onslaught of foreign laborers which
seemed to threaten the very welfare of thenation. Labor uprisings,
riots, and bombings added to the concern thatiunless action was taken

social upheaval and collapse could result.d
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In the New York City exposed to Biggs when he settled there in
1882, the immigrant problem was as obvious and intense as anywhere in
America.%® His particular response to the situation--his promotion of
an ambitious public health program based largely on a foundation of the
young science of bacteriology--was carried out over the years with a
vigor and tenacity that had its roots in the Yankee-Protestant values
inculcated in him during his youth. Basic to his efforts too was the
assumption, implicit in the attitude of the urban Progressive, that
broad social and economic reforms were possible, but would not come about
as the results of spontaneous voluntarism--thereby necessitating the de-
development of innovative strategies to deal with the novel problems of
industrial city Tife.5/

Biggs regarded a scientifically based public health program as
an essential device for social reform. His emphasis on bacteriology as a
major element in such a scheme reflected the appeal of the dramatic dis-
coveries then being made in the field. His expectation that applications
of the growing knowledge concerning the behavior of microbes could miti-
gate some of the damaging effects of industrialization and restore some
decency in urban society is indicative of the growing American respect
for science.58

The technological achievements of science in the second half of
the nineteenth century were often dazzling and so stirred the American
imagination. Science was beginning to be regarded as the mainspring of
progress and the belief developed that the application of its tools,
knowledge, and methods to all areas of human activity was possib1e.59

Biggs was young and impressionable when this "scientism" began to permeate
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American society. His attendance at Corneil where science was given a
major pricrity further enforced this influence. Not surprisingly, Biggs
was attracted to a career in science for it seemed to offer the promise of
the power to produce change.60

Placed in charge of the laboratory division of the Health De-
partment, Biggs seemingly had the opportunity to employ the science of
bacteriology on a massive scale with the possibility of effecting signif-
jcant social improvement. He acknowledged that personal and general
cleanliness were valuable safequards against infectious disease, but he
was convinced that even the most efficient system of plumbing, drainage,
sanitary inspection, and regulation could not protect the individual
from the elements of contagion. Preventive measures could be effective
with an enlightened citizenry, but New York City had a large, poor, non-
English speaking population in its tenement districts which were continu-
ally packed with "fresh supplies of the most filthy and ignorant classes
from all parts of Europe."61 To circumvent this major obstacle, preven-
tive measures based on a foundation of bacteriology could be implemented
by health authorities in a way not so dependent on the collaboration of
the public. If such a program occasionally required the exercise of
authoritative power, then such was the price that a society must pay to
bring about an improvement in those conditions which contribute to a
longer and more comfortable life. He was convinced that even the most
ignorant of the foreign-born would not be opposed to any rational, scien-
tific procedures, no matter how arbitrary in appearance, and that the
Courts would sustain any measures directed to the successful preservation

of the public health.62 The movement away from traditional practices
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was begun with the reassignment of the routine work of disinfection to
the Division of Contagious Diseases in January 1894,63

Why the Health Board, which had supported disinfection so gen-
erously and had been so reluctant to release funds for bacteriology,
now a]]owed'Biggs’ division to turn from disinfection to concentrate on
bacteriology was not explained, although a number of possible answers
suggest themselves. Disinfection was a preventive measure that had grown
from the miasmatic concept and was closely associated with it. This
theory of disease origin was, however, becoming discredited as the 1880s
and early 1890s witnessed one discovery after another of the specific
pathogens responsible for a variety of infectious ailments.®4 As there
was a fairly receptive element in the upper echelons of the city's Health
Department, a greater shift in emphasis towards bacteriology is under-
standable.6% Furthermore, this move was largely an administrative one,
since the responsibility for disinfection in the tenements was not termi-
nated but was relocated to another unit.6® Nevertheless, the move repre-
sented a significant departure for the New York City Health Department
and gives strong indication of having been influenced and orchestrated
by Biggs.

Having one administratively burdensome task removed, Biggs could
devote more effort to his goal of encouraging a more scientific approach
to public health, To effect this metamorphosis he realized that it would
be of immense tactical value to enlist the cooperation of Tocal practi-
tioners.

In May 1893, Biggs appeared before a number of New York's most

distinguished physicians in what was the first of many attempts to court
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their assistance or, at least, their toleration.67 Relations between the
doctors and the Health Department were generally affable, despite some
occasional skirmishes err the failure of some physicians to report con-
tagious diseases.b8

The medical profession, at the time, was splintered in an em-
bittered internal conflict between the regulars and irregulars (essen-
tially the homeopaths and eclectics) over a host of issues revolving
around claims of scientific Tegitimacy, public acceptance, and licens-
1ng.69 Even with a united front it is doubtful that the physicians would
have been involved in any significant battle with the Health Department;
as long as the municipal agency limited its activities to preventive
measures there were no vital areas of friction between the two.

Biggs began by explaining to the representatives of the medical
profession that the purpose of the municipal laboratory was "to limit the
extensicn of the contagious diseases and to improve and increase the
facilities for their management and cure," and that an essential ingre-
dient for its success was their support. Whether the revelation that
the Health Department was anticipating the extension of its services to
the province of "management and cure" rankled any of the assembled prac-
titioners was not recorded. In any case, to soothe any offended sensi-
bilities and to quell any fears that his laboratory would impose on the
jurisdiction of the private physician, Biggs made it a major thrust of
his presentation to give assurances that there would be a minimal amount
of interference with the work of the doctors and that the domain of pri-
vate practice would be infiltrated only when it was absolutely unavoid-

able. Medical inspectors from the laboratory division working in the
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field were given orders that, when a physician was treating a case, they
were not to examine the patient nor interfere in any way, except if de-
partment rules were being violated. The doctors were assured that any
complaint they made to the Board of Health would be given full considera-
tion, but were asked not to make the protests pub1ic.70

Biggs wisely had Dr. Joseph Bryant by his side throughout the
evening. The Health Commissioner, who had been involved as a Tiaison
between the medical profession and the Health Department for a number of
years and had the support of both, made assurances that "medical proprie-
ties would be observed."’! The physicians indicated a general support
for the laboratory and cautiously pledged their cooperation.

In the course of his discussion Biggs disclosed that efforts
were already underway to combat diphtheria,72 The preventive measures
taken against this ailment were the first major offensive of the bacterio-
logical laboratory and were to be the single greatest cause of its repu-
tation.

The disease's history is a complex one to trace, as it was not
established as a clinical entity until the nineteenth century. A number
of pathological conditions affecting the throat and adjoining tissue,
and known by such terms as sprue, cymancha maligna, putrid sore-throat,
angina, croup, and quinsy, were undoubtedly diphtheria.73 Hippocrates
might have described it and it almost certainly existed from the sixth
century. It was likely the cause of an epidemic which ravaged New Eng-
Tand and the Middle Atlantic states as "throat distemper" from 1735 to
1740, that killed over 20 percent of the population under fifteen years

of age. A number of epidemics occurred in various parts of northern and
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western Europe and North America during the 1840s, and by the middle 1850s
these reached pandemic proportions.74

Diphtheria was classified by the Health Department as a zymotic
disease and its morbidity and mortality statistics were generally in-
cluded along with those of scarlatina and measles, the three ailments
sharing a common predilection for the young.75 Little attention was paid
to these until the epidemic years of 1874 and 1875 stimulated interest in
the etiology of diphtheria and the means for its control. The consensus
of opinion expressed in medical journals and the press was that the dis-
ease originated from filth, although microorganisms were allowed some
secondary role by some in its production. Stricter sanitary measures by
members of the household, as well as careful attention to the integrity
of plumbing and sewage, were believed to be the best means of defense.’6
The Health Department's responses were limited to the issuing of a Teaf-
let to the families of the afflicted with simple instructions on sanitary
precautions and the reporting of a study conducted under its auspices.77

The incidence of diphtheria, although sporadic, continued to
climb during the 1870s, creating a host of speculation as to its ori-
gins.78 Medical opinions varied from the traditional miasmatic to
the Germ Theory, and to such views that it was an inherited condition,
an inoculative ailment arising from abrasions in the skin, and even that
it was caused by potatoes. A Times article of 1880 summarized the state
of uncertainty, and the wide division of beliefs as to whether diphtheria
was caused by bacteria, a parasitic fungus, or by foul air from sewers
and cesspools, with the observation that"whether the disease is or is not

contagious is still mooted."’9
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The therapeutic measures widely employed against diphtheria
were aimed primarily at cleansing or dissolving the exudate or, so-called,
false membrane, which formed in the throat of its victims; favorite reme-
dies included appliications of sulphates, lactic acid, potassium chlorate,
and iron mixed with materials Tike vinegar and gTycerin.SO Several phy-
sicians reported good results from blistering various parts of the body
of the diphtheria sufferer and ventured the hypothesis that when the skin
broke itdrew away the tenderness from the throat region.81

At the conclusion of a meeting of the New York Academy of Medi-
cine prompted by the disturbing incidence of deaths in the city--diph-
theria fatalities rose almost 40 percent in 1875--a frustrated Dr. J.
Lewis Smith characterized the best-known remedies as "powerless against
diphtheria.”82 Almost a decade later at a similar gathering under simi-
lar circumstances--diphtheria had increased 60 percent in the previous
two years--it was admitted that no effective medication had been found
and that the best that could be done was to provide the patient with
clean facilities, good nursing, and properly regulated temperature, The
spread of the disease could be Timited only by isolation of the infected,
a problem complicated by the refusal of any city hospital to admit known
cases of diphtheria.83

The discovery of an effective medication against any ailment is
generally an outgrowth of a better understanding of its etiology and mode
of transmission. Lacking a consensus on either, some basic research de-
voted to the case of diphtheria was in order. It was unlikely, however,
considering the state of American institutions, that such work would come

from these shores.
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With few exceptions, notably Johns Hopkins and Harvard, Ameri-
can universities were not granted the resources to pursue experimental
studies not Tlinked to some obvious and immediately applicable practical
advantage. Private, institutional, or goverment support for research,
for the same pragmatic reasons, were not forthcoming.g4 Local boards of
health had not yet broadened the scope of their work to include the
fundamental study of the disease process, nor did they have the trained
personnel to conduct such investigations. Bacteriological methods were
primarily employed by those few municipal and state health departments
outfitted to do so, for testing the efficacy of sanitary devices and pro-
cedures, most typically those for water purification,85

European laboratories had made the fundamental discoveries in
bacteriology and it was assumed that they would continue to do so. A
most revealing commentary on the public's perception of the capabilities
of American scientific research was the Times editorial regretting the
fact that Pasteur had turned his attention to rabies and suggesting that
he best direct his energies to the study of diphtheria. Nowhere, and
this during a period when nationalistic pride was openly and willingly
expressed, did the author even entertain the possibility that an American
institution should undertake the effort.8®

Some decisive studies, basic to the understanding of diph-
theria, had, in fact, already been made in European Taboratories.87
Loeffler, a student of Koch, published in 1884 the results of a series of
extensive bacteriological investigations in which he identified a certain
bacillus, as described inconclusively a year earlier by Klebs, as of

probably pathogenetic importance in diphtheria.88 Further investigations
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by Roux and Yersin, published in 1888, confirmed the presence of a bacilli
with the cultural and morphological characteristics aescribed by Loef-
fler, and verified that healthy animals inoculated with pure cultures
developed symptoms entirely similar to those of humans with diphtheria.89
By 1891, as the result of combined clinical and bacteriological studies
conducted in Europe and in this country, there was aimost complete aaree-
ment that the conditions for the proof that a certain microorganism was
responsible for a certain disease--its constant presence in the lesions
of the disease, its isolation in pure culture, veproduction of the ail-
ment by inoculation of pure cuitures, and similar symptoms in the experi-
mentally and naturally diseased animal--had been met with the so-called
Kelbs-Loeffler bacillus.?0

The identification of the causative agent of diphtheria did not
arouse unusual attention in the lay or medical press, nor did it imme-
diately affect the practice or teaching of medicine.2! The researchers
were relatively obscure and their work did not clearly suggest any method
of treatment.92 Welch was one of the few to realize the implications of
the findings, i.e., that a positive means for diagnosis was at hand, but
wondered "whether practitioners of medicine will be in a position to take
advantage of this."93 Welch could not have anticipated that within two
years a public program for diphtheria diagnosis would be Taunched in the
city he had left, and under the aegis of a man he had helped to train.

Biggs' contribution to the introduction of bacteriological diag-
nostic services as a proper function of municipal government stemmed from
his confidence in such scientific methods and his certainty that they

could be easily imp]emen‘ted.94 A major part of his success in this
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endeavor resulted from his choice of Dr. William Hallock Park to develop
the practical means for implementing this pioneering program.

Park had begun to establish himself in otolarynology and, by
his own admission, had 1ittle interest in bacteriology when, in 1892,
he paid a social call on Dr. T. Mitchell Prudden, one of his favorite
professors at the College of Physicians and Surgeons.g5 In the course of
conversation Prudden expressed uncertainty that the Klebs-Loeffler bacil-
Tus was the cause of diphtheria-~founding his opirion on bacteriological
examinations he had made on throat samples from children in several New
York asylums and hospita'ls.96 Drawing from his readings on the topic,
Park disagreed, whereupon Prudden offered him a scholarship ($125.00
every three months)--a scarce commodity at Columbia, where research was
barely encouraged--if he would study the problem in his laboratory.
Park's only training in bacteriology had been what he learned from the
two weeks' course he had with Prudden while a medical student.®’ For
the next two years Park worked in his mentor's laboratory in the late
afternoon after dividing his time between four hospitals where he served
as Attending Laryngologist in three and Assistant Attending Surgeon in
the other. It was while making his daily rounds at the wards of the
Willard Parker Hospital (a New York City Health Department facility) that
he collected the material for his studies.38

Park was curious as to why so many cases clinically diagnosed
as diphtheria, with the typical pseudomembranous inflammation (false
membrane) showed no Klebs-Loeffler bacilli upon bacteriological examina-
tion.92 He prepared smears from the false membranes of 159 patients and

discovered that only 54 showed the presence of the bacilli--these being
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"true diphtheria"--while the remaining 105 cases, usually with strepto-
cocci infections, he Tabelled "pseudodiphtheria." His follow-up on these
cases showed that true diphtheria had a mortality of about 47 percent,
while pseudodiphtheria was fatal Tess than 6 percent of the time. Park
concluded that bacteriological diagnosis of diphtheria was a reliable and
quick test (results never taking over 24 hours), and pointed out that

As the early detection of diphtheria is important for the general

health, and as this disease occurs most frequently and is most

dangerous among the crowded poor who are unable to pay for special

examination, it would seem peculiarly the business of the Boards

of Health to undertake it. In small cities some central place could

be selected where the necessary appliances could be kept, in large

cities several would be necessary. From these laboratories a

properly equipped man could be ca11$d to make the cuitures and

give the bacteriological diagnosis. 00

Biggs was impressed by Park's studies, their impiications, and

his suggestions. Consequently, in January 1893, he recommended to the
members of the Board of Health that the department begin immediately to
employ bacteriological examinations for the diagnosis of diphtheria and
that Park be appointed special inspector for this work. A major emphasis
in Biggs' appeal was that departmental costs would be Towered. Based
on Park's findings, it was projected that at least one-third of all
cases maintained and treated at the department's expense asdipnhtheria
were in fact pseudodiphtheria, a condition that did not warrant hospital-
ization. Furthermore, under the regulations then in effect, a large
number of cases of what certainly were pseudodiphtheria were being re-
peatedly visited by inspectors and were having their rooms, clothing,
etc., disinfected after convalescence. Bacteriological tests could estab-

1ish within hours whether a particular individual had pseudodiphtheria,

Biggs noted, and thereby relieve the Health Department of further action
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and expense.10]

The members of the board certainly realized, in formally ap-
proving Biggs' recommendation in May 1893, that the department was enter-
ing into a new, and potentially controversial, area of public health
service. To a department that had to fight for every dollar and that
was traditionally understaffed, the savings envisioned must have been an
important consideration. Biggs, furthermore, was riding the crest of his
success from the cholera incident.102 Finally, there were two key people
in positions of influence in the Health Department who were especially
amenable to change, i.e., President Wilson, a controversial figure but
one nonetheless who had demonstrated a desire to be associated with in-
novation, and Dr. Joseph Bryant, long a supporter of bacteriology in
public health,103

Park was appointed Bacteriological Diagnostician and Inspector
of Diphtheria. Under his direction "culture outfits" consisting of two
tubes, one with a swab for taking samples of exudate from the throat of
the patient and the other containing culture medium, were left at a num-
ber of pharmacies throughout the city,]o4 Circulars were sent to every
physician explaining the importance of distinguishing between true and
false diphtheria and informing them that they could obtain, free of cost,
culture tubes and instructions for their use at certain druggists. The
tubes were to be left at the pharmacy where they would be picked up each
night by messenger. The physicians were promised that by noon of the
next day the diagnosis would be ready; they had only to telephone the
Taboratory to get the results, 105

Great precautions were taken in this venture to avoid offending
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the medical profession upbon whose cooperation its success hinged. Doc-
tors were assured that the procedure was to aid them in the difficult
task of diagnosis, and was entirely voluntary, Even when department
inspectors found cases resembling diphtheria in tenements, they would
"request permission" before taking a swab inoculation if an attending
physician were present.106

As Park was aware, many of New York's private practitioners
were schooled, as was he, on the concept that diptheria was a filth-
related disease, and were thus reluctant to avail themselves of the
Health Department's diagnostic service. 107 No opinions were expressed in
the Tocal medical periodicals on the innovation during the first few
months of its introduction, although there is evidence that it was well
received by a significant portion of the medical commum'ty.108

The professional journals generally editorialized only on those
Health Department policies that irritated physicians; the absence of com-
mentary can be viewed as a passive form of approval or, at least, toler-
ance. Considering that the service of bacteriological diagnosis was
provided gratis, was optional, and discreet--it would be taken advantage
of by the doctor without the patient's awareness of his dependence on an
outside agency--there was no cause for complaint.

Initially all Taboratory examinations were conducted by Park,
but as the work grew Alfred L. Beebe (a department chemist) was assigned
to assist him and was given the title Inspector of Bacteriology. Beebe
and special inspectors (shifted from other divisions of the Sanitary
Bureau) were taught to make inoculations and were sent to physicians who

had reported tentative cases of diphtheria based solely on symptomology.
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The inspectors were told to request that the physician allow a throat
culture to be taken.109

While carrying out a huge amount of tedious Taboratory work
with Tittle assistance, Park also kept careful records so as to be able
to coordinate the diagnostic information with the eventual outcome of
each case., Of thg 1,625 cases where Klebs-Loeffler bacilli were found
and the consequences known, the total mortality was 27 percent, compared
to 2 percent in the 450 cases with no bacilli, thereby substantiating
Park's earlier study at the Willard Parker Hospital and giving further
justification for bacteriological examinations and the Health Department
rule that pseudodiphtheric individuals need not be kept under supervi-
sion. 110

Another matter which attracted Park's attention were the indi-
cations from the studies of others that the pathogenic organisms per-
sisted in the throat after the disappearance of the exudate and following
the patient's apparent recovery. Cultures were made at short intervals
after the disappearance of the false membrane in 605 cases until free of
diphtheria bacilli. 1In 301 cases the bacilli persisted for over three
days--of these it lasted for one week in 176 cases, for three weeks in
12 cases, and over one month in 10 1'ns‘cances.”1 Biggs learned of these
results and by the summer of 1893 convinced the Health Department to es-
tablish the rule that negative cultures would be required for the offi-
cial release of convalescent patients from hospitals and from home iso-
Tation.112 Physicians were informed via a circular, later published in

the Medical Record, that their patients were to remain isolated and

under observation until bacteriological examinations--mandatory in



confirmed cases of diphtheria--proved that they harbored none of the
pathogens.]]3

More startling than the revelation that recovered victims of
diphtheria could still carry its contagion was the discovery that viru-
lent diphtheria bacilli could be found in a small proportion of healthy
people, some with a history of contact with the disease, some without. 114
The finding of the well carrier state was of great theoretical importance.
One of the chief factors hampering greater acceptance of the Germ Theory
was the sudden occurrence of disease in persons who had no apparent con-
tact with others similarly affected.!15 The clear identification of
human factors helped to resolve this mystery.116

Park's first research effort as a public health figure was a
landmark work in the bacteriology of diphtheria.1]7 The complete details
of his study were made available to interested public health workers and

physicians in the Scientific Bulletin, published by the Health Department

and intended as the first of a series.!!8 A second issue was put out in
1895 but, for reasons not explained, it was the Tast. 19 For the next
several years most of the laboratory's published material could be found

in the Health Department's Annual Reports and/or local medical journals,

particularly the Medical Record, Medical News, and the New York Medical

Journal.

The diphtheria investigation had the greatest impact of any
single piece of research done by the laboratory and in its intent and
methodology was archetypical of the more productive work that would be
done in succeeding years. The unstated, but obvious, driving force was

the quest for utility, a search for the means to bridge the gap between
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the growing information on the fundamental nature and pathogenic behavior
of microorganisms and the productive use of this knowledge in the service
of the public well-being. Park had earlier noted, in reference to diph-
theria, "that the knowledge obtained is far in advance of its practical
app]ication.120 A major poftion of the municipal Tlaboratory's energies
and resources would, in the Baconian tradition, be directed to narrowing
this interval.

The tlaboratory was to be a workshop, altering, adapting, and
refining the basic discoveries of others in order to devise workabie pro-
cedures for the battle against infectious diseases. Park, who made no
pretense of ever being able to make spectacular, basic discoveries of
monumental proportion, accepted this role, and in this regard was always
generous in his citations and in his willingness to give credit to other
researchers for prior work. 121 His style became that of the bacteriolo-
gical laboratory so that none of its personnel would ever be the accused
in a priority battle.

A new relationship between government, in the guise of the
Health Department, and the individual was in the process of being estab-
lished as a consequence of the laboratory's findings. In the past, pub-
Tic health sanitary services were directed towards preventing the spread
of disease through manipulation of the environment. The science of bac-
teriology offered the hope of better health through procedures which re-
quired a more direct contact between the citizen and the municipal bu-
reaucracy. The intermediary role of the physician in this association
was not yet well defined and so added another dimension as to what por-

tended to be a difficult mutual adjustment. The rule requiring negative
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Taboratory tests to free diphtheritics from compulsory isolation, al-
though well intended and rational, and while difficult to enforce, sug-
gested the restrictive possibilities inherent in the metamorphosis to
scientific public health.

The guidance of the laboratory during these initial years and
the nature and extent of its activities were largely due to Biggs and
Park. The roles of each were well defined. Biggs acted as the scien-
tific overseer, the administrator, the statesman, representing the divi-
sion and promoting its programs to the Board of Health, the medical pro-
fession, and the pub]ic.122 Although he was one of a small circle of
physicians with firsthand experience and formal training in bacteriology,
he preferred to leave the practical work of the laboratory to Park.123

Park welcomed the opportunity to conduct research and by back-
ground and disposition seemed well suited for the task. Born and raised
in New York City, he attended public schools and must certainly have had
some exposure to the filth and overcrowding, as well as an awareness of
the general state of health, in the tenement districts. He was taught
the virtues of hard work and a realistic approach to problem-solving by
his father, a successful merchant. Park was inspired to use his talents
to assist the less fortunate by the models of several of his relatives
who had been missionaries in the Far East.12% 1In this post-Darwinian era
he would not join those who sought to investigate the basic evolutionary
mechanisms through the study of bacteriology. His associates were in
complete agreement that he had enormous patience and a dedication to de-
tail that the tediousness of practical, less theoretical, Taboratory work

demanded.]25
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The assumption of responsibility for the routine diagnosis of
an infectious disease by a public agency, as introduced by Park and
Biggs, inaugurated a procedure that was quickly adopted by other health
departments. The Klebs-Loeffler bacillus was generally conceded to be
diagnostic of diphtheria, even if not necessarily the cause. The influ-
ence of the New York program resulted, therefore, not so much from its
indications of the scientific soundness of the bacteriological examina-
tion, but from its demonstration that such a service could be best per-
formed, and with relative ease, by a municipal 1aboratory.]26 Within
two years health departments in Philadelphia and Massachusetts were
operating similar programs and within a few years every large city in
the United States was providing comparabie assistance.!?/ These state
and Tocal laboratories, organized specifically to provide public facili-
ties for bacteriological diagnosis, quickly expanded their involvement
to a whole range of activities involving disease control.128 It would
not be an exaggeration to credit the New York City laboratory, and the
initiative of Park and Biggs, with accelerating the emergence of public
health laboratories throughout the country.

Decades later, when tributes were paid to the laboratory divi-
sion, reference was almost inevitably made to the work of 1893. Incor-
rect allusions to it as the "first municipal Taboratory in the world"
probably stemmed from its having been the first of the genre to have main-
tained a systematic and long-running program of diagnosis and experimen-
tat1’on.129

The association of laboratories with public health departments

already existed in Europe in a variety of forms. In France, the National
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Academy of Medicine in Paris, recognized as the highest scientific author-
ity in medicine and hygiene, formed part of the sanitary commission
under the general direction of the Minister of the Interior; in Belgium
there was a similar arrangement between the Royal Academy of Medicine and
the government. In both cases the scientific organizations did consulta-
tive work on special health problems, occasionally requiring laboratory
investigations. In neither instance was there a designated unit for
bacteriology; in both countries the laboratories were primarily depended
upon to conduct routine testing of tainted milk and meat samp]es.]30

In England the development of laboratory methods for public
health had begun in the middle of thenineteenth century under John Simon,
Medical Officer of the Privy Council. In 1870 Parliament began the
practice of granting two thousand pounds annually to individual research-
ers for "auxiliary scientific investigation." A number of these grants
were for bacteriological studies, but they were the only government-
sponsored activity in public health research for nearly fifty years with
any continuity.]3] Medical Health Officers were given little encourage-
ment to do research and while some studied laboratory methods in the
early 1890s so as to be able to conduct food analysis, such interest was
short-lived and gave way to the growing emphasis on vital statistics
and epidemio]ogy.]32 By the last decade of the nineteenth century the
most important source of financial backing for the encouragement of
laboratory methods derived from bactericlogy was farsighted businessmen
with colonial investments who were particularly concerned with tropical
diseases. Once created, it became relativeiy simple for such privately

endowed laboratories to adapt to the production of medications and to be
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able to offer diagnostic services as subsequent discoveries in bacterio-
logy made both technically feasible. These commercial enterprises ful-
filled a need so that in England there was no great stimulus for the de-
velopment of public bacteriological laboratories. 133

Germany too had no publicly supported Tocal laboratories of
bacteriology that can be considered as having any paradigmatic signif%-
cance in the history of New York City's specialized division.13% Germany
did, however, provide the basic institutional model. Biggs had studied
for a number of months in German Taboratories following his graduation
from medical school and from this experience, as well as his personal
and academic associations with Welch and Prudden, he was certainly fami-
liar with the scientific work of the Imperial Health Office.13® This in-
stitution, created and supported under the auspices of the national gov-
ernment, had established laboratories of hygiene and chemistry in 1879 to
serve as its research arm. In 1880 Tlaboratories of bacteriology were
added and Robert Koch appointed their director. These laboratories were
conceived specifically for the purpose of carrying out health research
designed to produce knowledge useful for thQ protection of the general
population. Although Koch left the position in 1885 for a professorship
at the University of Berlin's Hygienic Institute, the nature of the re-
search he had helped initiate at the Health Office was continued.136

Biggs realized that the exact German pattern of a public health
bacteriological research center endowed by the national government was
unlikely to be mirrored in America where federal support for the experi-
mental medical sciences had been sporadic and half-hearted.!3/ For this

reason Biggs had to modify the model of the bacteriological laboratories
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of the Kaiserliches Gesundheitsamt to the municipal Tevel.138  This was
accomplished by incorporating the laboratory branch directly within the
structure of the New York City Health Department. Such an arrangement
had to be particularly pleasing to Biggs, a man with a strong sense of
purpose and abundant self-confidence. Not only would this reorganiza-
tion put scientific medicine at the disposal of the Department, but it
would also permit him to determine the very direction of the Taboratory's
activities. To his credit, and with the propitious assistance of the
cholera episode, he was able to make this transformation and set into
motion an ambitious program which served to shorten the gap between dis-
covery and application.

Another aspect of the German public health system that served
as a model for Biggs was its socially oriented point of view. In the
years following the upheavals of 1848, a number of German physicians and
Taymen began to spread an awareness of the relation of health to social
problems. Industrialization and the hardships brought by urbanization
prompted many to urge the government to assume a greater role of responsi-
bility for the health of its citizens, particularly the Taboring classes
in the cities. Virchow, for one, advocated the establishment of a na-
tional health agency to provide free medical care for all those who could
not afford to pay for it.139 The social economics of poor health was
also noted by reformers such as Lorenz von Stein, who considered it ob-
vious that the low state of health of the lower classes doubled the
public burden of relief for the poor, an expense absorbed primarily by
the upper classes. 140 von Pettenkofer also emphasized the economic

losses to the business community from the death and illness of laborers
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and pointed out the damaging effects that poor national health had on the
family unit and on the Tevel of social morality and general decency.14]
With the encouragement of Birmarck, the German system of public
health became one in which the central and state governments assumed more
and more of the functions of protecting the individual from disease and
reducing the spread of sickness once it appeared. A major purpose of
this policy was to dampen the appeal of views similar to those of the
earlier reformers whfch often advocated drastic political and/or social
changes as a prerequisite for the improvement of the nation's health.
To guarantee the success of this endeavor, the German states depended on
the enforcement of health rules by medical po]ice.]42 Although health
regulations were often not precise and were poorly disseminated so that
they were "unknown to the mass of the people," the apparent success of
the authoritarian features of the system was not lost on outsiders.]43
Biggs, who had become aware of the German public health program through
his friendships with Prudden and Welch, observed it firsthand during his
almost yearly trips to Europe. What he saw was a system that employed
the latest scientific knowledge on the nature of infectious disease to
better the public's health and which did not necessitate ambitious social

144 Health procedures

policies nor disturb the political status quo.
based on direct bacteriological intervention into the lives of only
those who were i11 minimized social agitation and thus appealed to Biggs'
conservative nature.

The English system that Biggs perceived on these visits abhoad

also served a paradigmatic function in shaping his views on the structur-

ing of a public health strategy. The public medical services available
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in this country, where the hardships of modern industrialization were
first realized, grew out of the crusades against preventable diseases
which occupied so much of the attention of social reformers beginning in
the 1840s. The health regulations that emerged were originally part of
the Poor Laws but eventually were separated from those laws concerning
relief when local Boards of Health were established. Nonetheless, the
health system was firmly committed to the purpose of "alleviating the
misery in the houses of the poor" who could then "have a better prospect
of recovering their health and the means of providing for their subsis-
tence and that of their families."149 Although the English means for
enforcement of regulations were not as ostensibly authoritarian as those
of the German states, the strength of Parliament stood beyind health laws
so that, as a contemporary ohserver noted, even though sanitary laws
"encroach upon the inviolability of the home" and deprive the Englishman
of a "good part of his liberty," he "submits readily to the laws" since
he has been convinced that they can "safeguard . . . him from the incon-
venience and perils inherent to life in communities."146  The British
health system thus stood as a model to Biggs of the aspirations of a
public health program and an example of the real possibility of its suc-
cess. 14/

In the summer of 1894 Biggs traveled to Europe. In London he
was welcomed as an American disciple of prooressive public health and
presented an address before a British Health Congress which attracted
considerable attention. His talk on the effectiveness of New York's
diphtheria program led to a resolution calling on local and national

authorities to create the facilities for the implementation of
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bacteriological diagnosis.148 Within months the Metropolitan Board of
London {(with supervision over London's contagious disease hospitals),
and a few local health boards acted on the suggestion.149

Biggs' reputation also brought him invitations from German
laboratories where--in an exchange symbolic of what was occurring in the
trans-Atlantic flow of medical information--he told of the practical
method for diphtheria control begun in this country and in return was
informed in detail of the results of critical investigations undertaken
at European research centers.190 At the Institute for Infectious Dis-
eases, Biggs was familiarized with the antitoxin studies in progress and
from conversations learned that four hundred cases treated with sera
produced there under the direction of von Behring, Ehrlich, Wasserman,
and Xossel were showing encouraging signs; he also learned that Roux was
successfully using diphtheria antitoxin in some Paris hospita]s.]S]
Biggs, characteristically avoiding delay, cabled Park that antitoxin was
successful and that toxin production should immediately begin so that
animals could be cultivated as soon as possible.!92 The cable served to
initiate the process of thrusting the New York City Health Department's
laboratory into a position of responsibility for the manufacture of a
therapeutic medication and, consequently, of accountability for the
direct treatment of the i11. Biggs was certainly aware of the implica-
tions of his order to Park and, considering his self-confidence and so-
cial views, was prepared to stand behind them.

At the International Congress cf Hygiene at Budapest in Sep-
tember, Roux, of the Pasteur Institute, presented evidence of his success

with serum therapy at a number of children's hospitals in Paris that was
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extensive and well controlled as to make the use of diphtheria antitoxin

a virtual fait accomp1i.]53 The response of the New York press was ex-

plosive as Roux's announcement confirmed the campaign the papers had
been waging since late summer. In August the Times reported the trip
that Biggs, the "well known bacteriologist of the Health Department,”
had taken to Berlin and shared his enthusiasm for antitoxin treatment.
The paper then noted that a program of antitoxin production would be
costly and that it could only be manufactured in sufficient quantities
for disposal to the poor by municipal or State authorities.!®% Over
the course of the following weeks the public was informed, via articles
and editorials, of the safety and effectiveness of the serum treatment
for diphtheria.155

When Commissioner of Health Cyrus Edson, acting on Biggs' re-
quest, appealed to the Board of Estimate for $30,000 for the labora-
tory to begin large-scale antitoxin work, he was turned down. The re-
fusal, although considered unconscionable by the press and perhaps, in
retrospect, insensitive as well, was not simply blind fruga]ity.]56 A
substantial portion of the American medical community was not yet con-
vinced of the efficacy of antitoxin since they had not had the oppor-
tunity to test it first-hand and because of the haunting memory of the
failure, just years earlier, of Koch's tuberculin and the shattering of
professional reputations as the result. 197 New York City was also at
the time under the leadership of Mayor William L. Strong who, along with
his police chief Theodore Roosevelt, was attempting to rid the city of
the remnants of Tammany waste and who had promised the electorate his

attention to economy.]58



109

Luckily the small fraternity of bacteriologists was a tightly-
knit one and unofficially presided over by Prudden. Always a friend of
the laboratory, he personally paid for the removal of eighty tons of
coal from a local coal house and bought four horses to be stabled there
and cultivated with toxin produced by Park at the tenement house labora-

tory.]59 When news of this situation reached the New York Herald, its

editors began a campaign to raise funds to assist the effort through
popular subscription; the paper initiated the drive with a $1,000.00
contribution, 160

Although working out of miserable facilities, undermanned, and
inadequately financed, Biggs had the advantage of complete freedom of
action for his Tlaboratory division and the blessings of his superiors
as long as the city did not have to foot the bill. What emerged was a
unique interaction of public and private resources. Diphtheria toxin
produced in the municipal laboratory was used to treat horses stabled at
privately owned quarters (arrangements were made to house the animals at
the New York College of Veterinary Surgeons) with the expenses borne
through the philanthropy of a local newspaper, a college professor,.ggﬁmm
citizen donations.!®l The monies collected by the Herald Fund were ad-
ministered by an Advisory Board of Physicians, with the actual use of
the funds under the direction of two of its members, Park and Biggs.w2

Biggs was not satisfied with the awkward arrangements nor the
city government's refusal to finance what he considered a project of
obvious benefit to the public health.163 The Chief Inspector adopted an
ingenious stance in a report prepared by him and Prudden (then Consulting

Pathologist to the Division of Bacteriology, Pathology, and Disinfection)
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and presented to the Board of Health on December 5. The document claimed
that there was an enormous demand for antitoxin and only small supplies
of legitimate sera from German pharmaceutical companies had reached the
New York City area. Highly expensive preparations were already being
advertised and sold by Tocal pharmacies, the majority of which were
inert and therefore potentially fatal to those who depended on them ex-
clusively for cure. The only logical way to overcome this dangerous
situation, Biggs and Prudden concluded, was to fund the laboratory so it
could manufacture diphtheria antitoxin. 04 The product would be scru-
pulously tested for purity and would be mass produced by competéd bac-
teriologists, thereby driving the bogus agents off the market and put-
ting the crucial material within the grasp of the city's poor.165 Con-
sidering that Biggs had become somewhat of a media hero--portrayed as the
brave knight of science locked in combat with the Philistines in City
Hall--and that it was politically expedient to be associated with a Tife-
saving program that had received the general approval of prominent mem-
bers of the medical community, it was not unexpected when the Board of
Estimate approved an appropriation of $30,000 for the bacteriological
laboratory, in late December, for the production of antitoxin.10°
The laboratory had meanwhile already moved to more spacious
quarters at the Criminal Court Building.]57 Larger facilities were
needed as a greater number of physicians were availing themselves of the
free diagnostic service.198 More examinations were also being made as
the result of the instructions now given to the twelve Medical Inspectors
assigned to the laboratory to routinely take "trial" cultures of those

persons caring for diphtheria cases and for all school-aged children in
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those families.!69 The rationale for the precaution, an outgrowth of the
discovery of the carrier state, illustrates the speed with which practi-

cal applications were derived from research findings and put into effect

during these early years.

The new quarters served as a showcase as the division of bac-
teriology had achieved a national reputation from its introduction of the
diagnostic service.”O Public health office}s and physicians from almost
every state came to the facilities for personal instruction in laboratory
techniques and administration.!’]

In addition to new surroundings the division secured some
needed clerical help and a few laboratory assistants and its first full-
time research worker (other than Park), Dr. Anna W. Williams, appointed
with the title Assistant Bacterio1ogist.]72 Women physicians faced con-
siderable professional and social handicaps which made it extremely dif-
ficult for them to establish successful private practices.]73 Poorly .
paying Board of Health positions were consequently often filled by female
doctors; Williams was the first of many to find employment in the depart-
ment's laboratory. As a graduate of the Women's Medical College of New
York in 1891, she had some formal training in bacteriology and had at-
tracted Biggs' attention while doing volunteer work at the municipal
laboratory. She left her position as Instructor in Pathology and Hygiene
at her alma mater and quickly adapted to the problem-solving approach of
the division.174

In her first year Dr. Williams carried out two investigations
assigned by Biggs. In one, she examined some milk and cheese specimens

sent from other cities and determined that the bacilli found in both were
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not, as feared, the microbes of diphtheria.]75 In the other, she con-
firmed the suspicion that the practice of schools of collecting pencils
each night and redistributing them at random the following day was a
dangerous one, considering the habit of children of holding pencils in
their mouths and her laboratory studies which showed that diphtheria
bacilli could easily be transmitted via this route.176

Williams also aided in the preparation of antitoxin sera, the
first supply of which was made available on January 1, 1895. The plan
devised by Biggs for its utilization showed clearly his intent of broad-
ening the scope of municipal public health services to include the pre-
vention and cure of infectious diseases, with special emphasis on pro-
tecting the poor, and with the bacteriological laboratory as the focal
point of the entire design.]77 Antitoxin was supplied free to all public
institutions and to private practitioners for use among the poor on the
condition that reports of cases so treated be forwarded to the Health
Department. In addition, it would be administered without charge to
the impoverished by Medical Inspectors attached to the Taboratory divi-
sion.178 The remedy was also put on sale in over one hundred pharmacies
in the city where it could be purchased by physicians  for  their more
prosperous patients with the price fixed by the Health Department and
the druggist given 10 percent on the sale as commission. 179

With the first systematic production of antitoxin in this coun-
try underway and with the number of bacteriological examinations increas-
ing, the demands made upon the division were enormous. In February 1895
the staff was augmented by the appointment of an Assistant Pathologist,

an Assistant Chemist, four assistant Bacterioloigsts, and several
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laboratory assistants.180 Biggs had complete control over personne1
and sought whenever possible to hire individuals who had some background
in bacteriology. Unlike Europe (particularly Germany), where research
commanded considerable prestige. and universities and state-run institu-
tions offered generous compensation and excellent facilities as entice-
ments, the municipal laboratory paid only $1,200 per year and did not
have any reputation as a training ground for the launching of a research
center nor the attraction of a giant figure as its mentor. 18]  Graduate
programs in bacteriology were just beginning and established physicians,
who could earn up to $20,000 yearly in practice, were not easily tempted.
Besides, few of them had the requisite expelr‘iemce.]82 Biggs' source of
professional manpower, therefore, was narrowed down to young physicians
from those medical schools which provided laboratory training in bacte-
riology.

The profiles of the three Assistant Bacteriologists hired in
1895 and retained beyond that year were similar. Alexander Lambert and
Charles Fitzpatrick were recent graduates of the College of Physicians
and Surgeons (perhaps recommended by Prudden) while John S. Billings,
Jrs., received his medical degree from the University of Pennsy1vania.183
As members of the laboratory staff they were required only to put in
three hours a day, thus allowing each of them time for private office
hours and/or hospital work. 184 Fitzpatrick and Lambert were given the
task of assisting in antitoxin production and Billings, who had published
some research papers while serving his residency at Johns Hopkins Hos-
pital, was assigned to experimental work . 185

In the eariy part of 1895 the responsibility for the production
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of smallpox vaccine was transferred to the bacteriological laboratory.
The Criminal Court facilities were already becoming strained so that
Biggs requested additional space. By October the laboratory division
was separated into a Hospital Laboratory (so called because of its near-
ness to the Willard Parker Hospital) located in the upper stories of the
Disinfecting Station and a diagnostic laboratory. The former was placed
under the direction of Park and contained separate rooms for antitoxin
production and. experimental research; the latter remained in the Criminal
Court building and was to serve as the quarters for routine diagnostic
work under its head, Alfred Beebe.186

In order to meet the demand for antitoxin sera and to raise
funds to further extend the experimental activities of the laboratory,
Biggs--with a good sense of timing considering the early successes of
the treatment program and its favorable publicity--convinced the State
legislature to pass legislation authorizing the Health Department to sell
its surplus antitoxin. 87 The bill, signed on March 26, 1895 by Governor
Morton, actually amended an 1874 Taw which had allowed for the sale of
excess smallpox vaccine; it read:

Resolved, That the Division of Pathology, Bacteriology, and

Disinfection, be instructed to offer for sale any surplus of diph-
theria antitoxine [sic] over that required for the treatment of

cases of diphtheria occurring in the Health Department hospitals,
in the public institutions, and among the poor of thexccity .

188
The excess antitoxin produced by the bacteriological division

generated considerable income, in large part due to its excellent qual-

ity, for which the laboratory gained a national and international reputa-

tion.189 Its local use by physicians, hospitals, and department inspec-

tors produced considerably favorable statistical evidence that the
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treatment was effective. 190

Part of the reason for the overall drop in diphtheria mortality
may have been the prophylactic use of antitoxin. Park had ended his
monumental report on diphtheria with the pessimistic note that because
of the existence of the carrier state, the isolation of the i1l and
disinfection were inadequate and that extermination of the disease was
not possible unless new means to combat it were acquired.lg] When Biggs
learned that von Behring had some indications from a small number of
cases that the antitoxin could be used immunologically, the means seemed
available. Al1 the children in a Mount Vernon branch of the New York
Infant Asylum were inoculated with serum brought from Europe by Biggs
when an epidemic broke out there in October 1894.192  The children were,
in reality, guinea pigs for an inadequately tested procedure but, Tuck-
ily, all survived. With his typical boldness, and some disregard for
the normal requisites of rigorously controlled scientific verification,
Biggs expanded the parameters of public health authority by ordering in-
spectors to begin the general use of immunizing injections beginning in
January 1895.193 Acting on the belief of the division head that no tra-
~ dition or precedent could restrain the employment of scientific measures
for the community well-being, the medical staff immunized the inmates of
various public institutions and as many tenement dwellers (especially the
families of diphtheria sufferers) as they could over the next few
years.]g4

To publicize the successful resulits of serum therapy and to gain
the support of physicians for a program that both knew was a potential

source of irritation to them, Biggs, and occasionally Park, made
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appearances before medical groups and sought public support through
pieces in popular magazines.]g5 Their efforts had a catalytic effect on
the American acceptance of diphtheria antitoxin and the development of
municipal bacteriological laboratories, the two being often intimately
related.196 In Philadelphia, for example, a division of bacteriology
was created in 1895 primarily for the purpose of manufacturing anti-
toxin. 197 The program it established for distribution of the curative
material, like those emerging from other health departments throughout
the country, was modeled on the New York precept that a government
agency has the right and responsibility to make therapeutic medications
available at a moderate price and to provide them free to the poor.]98

The laboratory became a mecca for health officials from America
and abroad who came to learn Park's procedures for the production of
anti-diphtheria serum.199 The British Laryngological, Rhinological, and
Otological Association symbolized the shift of focus from across the
Channel to across the Atlantic for the practical applications of funda-
mental research when, at a London meeting in July 1895, it was decided
to await news from America before deciding on the advisability of utiliz-
ing antitoxin.200

The city laboratory's diphtheria management program did not
proceed long before meeting some resistance from tne medical community.
The professional journals generally took a cautious stance on serum
therapy, preferring to wait for further evidence before making a commit-
ment . 201 Following occasional reports of deaths and severe reactions
following inoculations, some serious doubts were expressed on the effi-

cacy of the cure.202  The chief spokesman was Dr. Joseph Winters,
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Attending Physician to the Health Department hospitals. At a stormy
meeting of the New York Academy of Medicine, Winters denounced the anti-
toxin treatment that he had observed at Willard Parker Hospital and
claimed that the favorable results were contrived since some of those
treated did not show clinial signs of diphtheria and that the medica-
tion had damaging effects on the kidneys, nervous system, and blood.203

Because of the close association of antitoxin with the munici-
pal laboratory, clinical objections to the medication unleashed a more
fundamental hostility to both bacteriologists and the expanding domains
of the laboratory's services. The diagnostic program, previously sacro-
sanct, was assailed as occasionally unreliable and its inspectors accused
of taking unnecessary swabs and of interfering in privately treated
cases.204 It was admitted that clinicians were generally reluctant to
accept the help of bacteriologists, although few went so far as the prac-
titioner who classified bacteriology as a "eult."205  The fact that most
bacteriologists were also physicians hardly mattered, since what was ob-
jected to was what seemed to be a Towering of the position of the private
practitioner in the professional pecking order; it was regarded as in-
sulting and patently absurd that doctors should accept the "dictum"
from laboratory workers that all their patients with Klebs-Loeffler
bacilli should be treated with antitoxin.206

As was inevitable, the volatile question surfaced as to what
was properly to be the jurisdiction of public health services and what
was exclusively within the domain of the private physician. An editorial

in the Medical News delicately broached the matter soon after the Tabora-

tory division had begun its massive production and distribution of
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antitoxin sera. The city laboratory was praised for its initiative but
was categorized, wishfully rather than realistically, as a helpful
governmental agency temporarily fulfilling a vacuum until that time when
doctors would have learned bacteriological techniques, since "it cannot
take from the work of the individual physician the tasks that Tegiti-
mately fall to him."207  Some practitioners, in fact, had already begun
their own personal warfare against the municipal laboratory by failing
to report diphtheria cases on the mistaken notion that its inspectors
would intervene and begin antitoxin treatment .208

Within three years of the 1892 cholera episode, the New York
City Health Department's bacteriological Tlaboratory had leaped from its
origins as a hastily conceived expedient to the vanguard of a movement
to transform the staggering eruption of knowledge in bacteriology into
pubTicly exploitable procedures for the improvement of community health.
Biggs' vigorous leadership and tactical maneuvering had produced the
means for the laboratory's economic self-sufficiency and had gained the
general endorsement of health officials, the press, socially concerned
doctors, and, judging by the lack of evidence to the contrary, acceptance
by the public.

Battle 1ines were, however, forming between the municipal
laboratory and its visionary leader on the one flank and certain segments
of the medical community on the other. The issue was cne of territorial-
ity and its economic and social consequences, and was thus rife with in-
cendiary potential. As one physician sarcastically prophesied, "When a
government . . . undertakes the job of providing free examinations, free
disinfections, etc., it must expect some friction before the state of

perfected paternalism is reached."209
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fection varied over the first few months as the Health Department worked
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two Taborers. See Board of Aldermen, Proceedings, CCVII (July 5, 1892-
September 29, 1892), p. 318 (hereinafter cited as Bd. of Ald., Proceed-
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Medical Inspectors. Less inspectors were needed, it appears, as it was
agreed that as Tong as inspectors from the Division of Contagious Dis-
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27The Health Department's use of contagion destrnying agents

was in keeping with an ancient practice. The often employed technique
of purification by the burning of sulfur (the gas released being sulfur
dioxide) was regarded during Hippocrates' time as an antidote against
plague; its origins go back even further into antiquity as evident from
the following from Homer:

But Odysseus knew his own mind. "The first thing I want,” he re-

torted, "is a fire in this hall." Eurycleia did not disobey him.

She made him a fire and brought the sulfur, with which Odysseus

thoroughly fumigated the hall, the house, and the courtyard outside.
From Homer, The Odyssey, trans. E. V. Rieu (Baltimore: Penguin Books,
1946), p. 340. French experimenters, in the last quarter of the eigh-
teenth century, were first to demonstrate the ability of a specific sub-
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to prevent gangrene epidemics. Ibid., pp. 5-6; James C. Smyth, An Ac-
count of the Experiment to Determine the Effect of the Nitrous Acid in
Destroying Contagion (London: J. Johnson, 1796), pp. 8-16, 36-48. By
1830 the American physician Oliver Wendell Holmes reported success in
halting infection by washing the hands in chloride of lime, and by 1847
Semmelweis had begun to insist that medical students wash their hands

in chloride of 1ime on leaving the autopsy room before visiting their
patients. Iodine, first used in wounds in 1839, was applied topically
during the Civil War by some military physicians. Lawrence and Block,

p. 6. Pasteur's demonstration in 1862 that fermentation and putrefaction
were due to the action of microorganisms served to accelerate interest in
disinfection. The cause of the effluvia from decaying matter was identi-
fied, a discovery which, in turn, suggested a revolutionary possibility:
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living entities and you eliminate their poisonous emanations, the in-
strumentalities of infectious disease, suffering, and death. H. Chick
and C. H. Browning, "The Theory of Disinfection," A System of Bacte-
riology in Relation to Medicine, Medical Research Council (London: H.M.
Stationery Office, 1930), I, 179 Joseph Lister, acting on Pasteur's
findings, brought attention to the germicidal properties of carbolic

acid for direct use with dressings on wounds, in the form of a spray

to purify operating rooms, and as a solution to sterilize surgical in-
struments. Ibid.; Bulloch, p. 235; Welch Papers, II, 419-420.

28Act1’ng on the assumption that the scourge could arise in
the filthy localities inhabited by the poor, workers, accompanied by
Sanitary Police, sprinkled 1ime and charcoal dust freely along gutters,
alleys, yards, and on garbage boxes and dirty cellars. Entering the
homes where cholera was suspected, they tossed disinfectants--sulphate
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but since disinfection was credited with preventing the spread of the
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291bid., p. 18. All testing was conducted by department
chemists who used the ability of a material to get rid of odor as the
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317imes, June 13, 1887, p. 2; July 25, 1868, p. 2.

32Chick and Browning, p. 179; Claude E. Dolman, "Robert Koch,"
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Dr. Joseph H. Raymond (Health Commissioner of the City of Brooklyn)--
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tories of Johns Hopkins University. The members examined the literature
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it all with laboratory research and, within a year, released their con-
clusions. See Report of the Committee on Disinfectants of the American
Public Health Association, pp. vii-viii; Victor C. Vaughan, M.D., "Dis-
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them at cost to state or local health boards for "distribution among
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CHAPTER 3
EXPANDING HORIZONS

The bacteriological laboratory of the New York City Health
Department had in only a short time after its inception established a
model for the municipal control of diphtheria and, in the process, gene-
rated a moderate amount of opposition. These early years were made
even more hectic by the almost simultaneous launching of an ambitious
anti-tuberculosis strategem by Biggs that was to be widely emulated
and which would be the target of controversy and attacks overshadowing
those surrounding the diphtheria program.

Biggs had been a student at Cornell in 1882 when he learned
of Koch's electrifying announcement that he had positively identified a
specific bacillus as the causative agent of tuberculosis.! Having pre-
viously decided on a career in medicine, and with an already keen inter-
est in the infant science of bacteriology, he devoted a major portion of
his A.B. thesis to the discovery and to consideration of its long-range
public heaith 1mp11cations.2

Koch's findings were the logical culmination of a series of
advances in tuberculosis research made during the nineteenth century.3
One difficulty--in addition to the general tendency of considering signs
such as jaundice, dropsy, and fever as diseases rather than as symptoms,

so that all those with blood-spitting, cough, and fever were loosely

grouped as "consumptives"--was that the disease assumed a variety
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of clinical forms, attacked various parts of the body, and had conse-
quently come to be known by a variety of names.% Rene Laennec, a French
physician, building on the anatomical observations of members of the
Paris school of medicine, comprehended the protean nature of tubercu-
losis and recognized the characteristic lesion (the tubercle) as the
unifying element of this single pathological entity.5 Neither Laennec
nor his successors at the French Academy of Medicine who confirmed his
findings had more than the vaguest of notions as to theorigin of the
infection.b

Little further progress was made until Jean-Antoine Villemin,
a French army surgeon, became convinced from observations of soldiers
that tuberculosis was contagious. He demonstrated that morbid material
taken from the area of the affected tissue would induce the disease
when inoculated into susceptible organisms. Tuberculosis was trans-
missable and was not the result of bad heredity nor, as some believed,
did it originate from misery or emaciation; it was caused by a specific
agent which multiplied in the victim and which was communicated to
healthy persons by direct contact or thirough the air.’

Villemin's work was greeted with indifference since rigorous
evidence for the causal relationship between microorganisms and patho-
logical conditions had not yet been demonstrated; the Titerature that
did arise was predominantly that of detractors who remarked on the un-
1ikelihood of invisible 1living creatures playing any part in the disease
process. The consensus that tuberculosis was due to some innate suscep-
tibility was tenaciously held so that the landmark findings of Villemin

evoked no immediate practical app]ications.8 Although in a minority,
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supporters of the germ etiology hypothesis took up the cudgels and sought
to discover the exact tubercle-inducing pathogen. The French Academy of
Medicine and certain Parisian medical authorities acknowledged Villemin's
discovery and haif-heartedly encouraged him to pursue his research
further. It was, however, in a number of German laboratories that the
systematic search for the elusive perpetrator of the "white plague" was
most determinedly conducted.?

The German pathologist Julius Cohnheim and Carl Salomonsen, a
Danish pathologist, published a collaborative work on tuberculosis in
1877 that supported the concept of the parasitic origin of the disease.
By introducing tubercular tissue into rabbits' eyes, the two were able
to watch the day-by-day cycle of the disease and substantiate its infec-
tious character.!0 During that same year Welch was welcomed into their
university laboratory at Breslau--where Cohnheim, although Jewish, had
gained a professorship through his efforts as the virtual founder of
experimental pathology--and was fémi]iarized with the work underway. The
two scientists befriended the American who, according to his biographers,
became tremendously "enthusiastic when he saw his first example of gen-
eral tuberculosis in a guinea pig.“1]

Welch's observation of experimentally induced tuberculosis
was not his first experience with consumption, which had gradually become
a major cause of illness and death in America.l? During the colonial
period, the more devastating conditions of cholera, smallpox, and yellow
fever had received the greatest attention while tuberculosis, which pro-
gressed through the community more slowly and less dramatically, was

not generally recognized as an entity. Moreover, its infectious
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character, although suspected by some, was usually denied.'3 1In 1834
there appeared the first book pub]ished’in the United States on the mal-
ady. Its physician author, Samuel George Morton, gave an elaborate
clinical discussion of tubercle Tesion and was generous in his praise
of Laennec with whose work he was clearly quite femiliar. Morton empha-
sized the value of the stethoscope and percussion technique in diagnosis
and gave a long account of the variety of contemporary methods of treat-
ment, i.e., iodine, digitalis, sarsaparilla, narcotics, prussic acid,
cupping, tonics, blistering, diet, fumigation, inhalation of pure air,
etc. Although noting that some authors insisted on the contagious nature
of consumption, the American doctor saw no evidence in his experience
for such a view.14

As the epidemiology of phthisis (consumption) came under
greater scrutiny, there evolved a general recognition among physicians
that, like other diseases, it too went through epidemic cycles and
that it was, in fact, a single pathological condition. This consensus,
however, was of no immediate benefit in providing cures or relief from
the debilitating effects of the affliction. Public health authorities
and sanitarians were frustrated by their lack of understanding as to what
trfggered the ailment and how it was transmitted. The inciting factors
in the etiology of tuberculosis were hypothesized as being so varied and
nebulous in nature as to be beyond the capacity of medical science to
control.19

Unable to combat tuberculosis successfully, a few communities
in the early nineteenth century did strive to gather relevant morbidity

and morality data. In Boston, where a particularly determined effort
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was made to provide reliable statistics, the average annual mortality
rate of consumption varied from 142 to 223 per 1,000 annual deaths
(from all causes) during three ten-year periods (approximately) from
1811 to 1839.16 Lemuel Shattuck of the Massachusetts Health Department
drew attention to the appalling prevalence of pulmonary tuberculosis
and the futile struggle of public health officials to cope with the
problem. In a prophetic statement, considering subsequent events in
New York City, he declared:

Sufficient facts are known to show that from one-fourth to
one-seventh of all the deaths in the Northern and Middle states,
and perhaps throughout the whole Union, and the civilized world
are caused by consumption. The frightful mortality is to be ar-
rested, if at all, by means of prevention rather than cure of the
disease after it has once been started. Were a competent indivi-
dual to write a popular treatise explaining the various causes of
this disease, and theproper precautionary measures to be taken to
orevent its attacks, to be read and_observed by the people, its
mortality might be greatly reduced.17

Shattuck's plea fell on deaf ears; for the succeeding few

decades there was to be no meaningful progress in the United States in
gaining a sounder understanding of the etiology or modes of transmission
of consumption or in the devising of public health procedures to contend
with the illness that had already reached plague-like propor‘cions.]8

Villemin's experimental conclusions, lambasted or treated with

general indifference in Europe, were scarcely entertained in American
medical journals or texts.!? In a monograph of 1875 purporting to pre-
sent an exhaustive account on the most reliable and professionally ack-
nowledged contemporary knowledge on all important scientific and clinical
aspects of phthisis, the author, the highly regarded Dr. Austin Flint,

professor of medicine at the Bellevue Hospital Medical College, presented

nothing of any substance differing from theories and recommendations
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advocated decades earlier.20 The same author, in the edition of 1881 of
his popular medical textbook, did make reference to the studies of
Laennec and Villemin, and to the then-current investigations undertaken
by Klebs and Cohnheim to identify the "specific tuberculous poison,”
but nevertheless gave greater credence to the adherents of the more
entrenched dogma.21

The process of making headway against firmly rooted beliefs
wos made especially difficult by a perception of the disease peculiar
to the nineteenth century. Tuberculosis had come to be regarded, by
physicians as well as laymen, as an ethereal, poetically delicate condi-
tion which mainly affected those of a sensitive nature and which carried
of f its victims to a painless, romantic death. The illness did not make
its appearance abruptly, its Tesions were not noticeable, and its reci-
pients were alert up to the end. The association of the disease with
genius--Moliere, Voltaire, Shelley, Keats, Chopin, Rousseau, and the
Brontes, to name a few, were sufferers--added further to its mystique.
Consumption had, in fact, become a useful device in Victorian literature
to elicit sympathy; the very image of the withering female "going into
decline" symbolized the era's jdeal of feminine gentih‘ty.22 The concept
that the illness was initiated by tiny, loathesome, 1iving creatures
which entered the body and irreverently tore apart human tissue was un-
derstandably anathema to the spirit of the Romantic Age.

The most devastating attack against such sentimentality was
levelled on March 24, 1882, when Robert Koch delivered his lecture, en-
titled simply "Ueber Tuberculose," to the Berlin Physiological Society

and startled his audience with the news of his discovery of the specific
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causative agent of tuberculosis, the so-called tubercle bacillus. Within
three weeks his paper appeared in print so that French and German labora-
tories, particularly the latter, were soon successfully duplicating his
patiently explained procedures and were easily verifying his conclu-
sions.23 In these same institutions--representing the spectrum of uni-
versity, government, and privately supported laboratories, but most ambi-
tiously in the Imperial Health Department by Koch's disciples--investiga-
tions were Taunched for purposes of learning more about the microbe's
methods of dispersal and portals of entry; in short, the search was begun
for an effective method of prevention by immunization.24

In America, Koch's work received scant attention in the press
and professional periodicals but was welcumed enthusiastically by some
progressive physicians and one professional journal. The editor of the

Medical News categorized the evidence for the identification of the

Tubercle bacillus in "Die Aetiologie der Tuberculose" as "conclusive and
among the great facts of modern science."?® The discovery seemed to
warrant the belief that the day would soon approach when the means for
the determent of the widespread ravages of consumption would be found .26
Amid continuing reports of the work done in European labora-

tories there emerged a conservative backlash which neutralized the

initial, although limited, optimism.27 The editors of the Medical Record
confessed that they were skeptical regarding some of Koch's work and
doubted whether there was any real significance to his findings. To
support their contention they noted that Baumgarten in Germany had found
microbes in tubercular lesions differing from the tubercle bacilli and

furthermore disclosed the failure of some-unidentified New York
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investigators to detect any of Koch's microorganisms despite their having
carefully duplicated his techniques.28 The view of Virchow, the most
formidable opponent of the theory of the infectious nature of tubercu-
losis, were presented and the doubts he cast on the specific role of
the tubercle bacillus before the Berlin Medical Society were cited as
"the words of the master."29

Indicative of the American attitude towards the results of
Koch's research was that at the October 1882 annual meeting of the Ameri-
can Public Health Association--a group whose membership of health offi-
cials, private physicians, and academicians concerned with the public
well-being would have, one would expect, a keen interest in such mat-
ters--only passing mention was made of the work done in Ber1in.30 To
the extent that physicians in this country were aware of the discovery
of the tubercular germ, their general disposition was one of skepticism
or disbelief.3l

One pocket of support for the microbial origin of consumption
was Bellevue Medical College. Here professors Janeway and Flint--the
latter a convert despite his earlier hesitation--enthusiastically ac-
cepted Koch's findings and passed them on to their students.32 Their
young colieague Welch had already made it a practice to demonstrate
Villemin's proof of the inoculability of tuberculosis to his classes and
now, using Koch's methods., he was able to isolate and stain the tubercle
bacillus. The results were shown to fellow instructors and to Welch's
eager young student Hermann Biggs. Exposed to this environment at such
a receptive point in his medical education, it was not surprising that

Biggs would take such an interest in tuberculosis in later years nor
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that he made reference to it in his thesis written only months later at
Cornel1.33

Over the course of the next few years, however, the hopeful
predictions of Biggs and others that dramatic advances in community con-
trol of consumption would soon be forthcoming were to prove unfounded.
There did not develop from any quarters workable means for the applica-
tion of the information that had emerged from the Imperial Health Depart-
ment. Koch himself had concluded his famous lecture before the Berlin
Physiological Society with an invitation to anyone who wished to employ
his discoveries from the general we]l—being.34 He took no direct part
in such efforts in the immediately succeeding years.35

Much of the doubt that had greeted Koch's discovery of the
tubercle bacillus, particularly in American medical circles, had dwindied
by the Tate 1880s as thousands of cultural and inoculation experiments
verified the existence and pathogenic capabilities of the microorganism,
and as the identities of the specific microbes causing other infectious
diseases were rigorously substantiated.30 Consumption was no longer a
vaporous, tender condition with a poetic appeal that almost redeemed its
tragic consequences, but rather a devastating symbol of much that was un-
kind in the contemporary world.37

Among those who had grown impatient with the failure of society
to take advantage of what research had uncovered, one of the most out-

spoken was Charles V. Chapin. In his monograph, What Changes has the

Acceptance of the Germ Theory Made in Measures for the Prevention of

Consumption?, he answered the question posed by his title in the negative;

nothing had been done. It was up to physicians to insure that
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tuberculosis would not decimate the human race, but they had as yet not
acted. Chapin demanded that doctors accept their role as educators in
matters of health and teach people about the true, infectious nature
of tuberculosis, inform parents on how to rear healthy, more resistant
children; he urged disinfection of the clothing and sputum of consump-
tives, and discouraged contact with tuberculosis victims.38

Chapin's suggestions were taken up, in part, in New York by
Biggs and Prudden in their capacity as consulting pathologists to the
city's Health Department. Prudden had been an early, but cautious, sup-
porter of Koch and had written some scholarly and popular pieces cn the
intricacies of the tuberculosis prob]em.39 The younger and, by nature,
impatient Biggs apparently had a more active policy in mind, the regis-
tration of all tutzrculosis ¢«.-2s. Fearing--and correctly in view of
subsequent happenings--that such a proposal would evoke the opposition
of the medical community, Prudden instead convinced his colleague of the
wisdom of Tess provocative procedures.40 A hint was given to Commis-
sioner Bryant, who in turn convinced the members of the Board of Health
to request officially a statement from its pathologists on the causa-
tion of pulmonary tuberculosis accompanied by some suggestions for its
reduction.4! The report (written by Biggs, Prudden, and Henry P. Loomis
and submitted on May 28, 1889), was essentially a didactic presentation
on the microbial origin and contagious quality of the disease, and con-
cluded that consumption was not inherited, was preventable, and was
generally acquired by transmissioii of the tubercle bacillus from the
sick to the healthy. Methods suggested for the prevention of the dis-

ease were: inspection of cattle to diminish the chances of tubercular
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meat and milk from reaching the markets, the dissemination of information
among the public on the infectiousness of the malady, and the disin-
fection of rooms and hospital wards which had been occupied by phthisical
patients.42

To test medical opinion in New York City, Bryant addressed
Tetters to twenty-four prominent Tocal physicians asking their opinion
of the report and the advisability of action by the Health Department.
He received only a few responses and, with one exception, the belief was
expressed that nothing could be gained by the interference of a public
agency in the battle against tuberculosis; the Health Board decided
therefore to take no action until they could expect more cordial support
from the medical profession.43 Bryant went ahead, however, and had
printed a large number of leaflets summarizing the essential facts of
the report on the communicability of consumption which were then dis-
tributed to Taymen and doctors throughout the city.44

The first steps in public education were barely underway when
the spectacular news burst forth that an effective means for the treat-
ment of tuberculosis was at hand. At the Tenth International Medical
Congress in Berlin, in early August 1890, Koch stunned his audience when
he ended a Tackluster address with the casual announcement that he had
uncovered a substance which had the strength to retard tubercle bacilli
in vitro and in vivo.45 Word of the discovery spread quickly; doctors
and consumptives hurried to Berlin, filling its hospitals and hotels, in
pursuit of tuberculin or, as it was called, "Koch's lymph" (later re-
vealed as nothing more than a gliycerinated extract of tubercle baci]?i).46

Those New York physicians who had made the pilgrimage came back with the
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same negative impressions as those who had stayed behind and tested ex-
tract samples on private cases.4’ Sufficient evidence had accumulated,
despite some favorable indications, that tuberculin caused serious com-
plications and simply did not live up to its expectations as a potent
and safe remedy.#8 Koch's Tymph, although a failure as a curative (the
only serious blemish on an otherwise brilliant scientific record), was
later discovered to have value in diagnosis.49 At the time, however,
its disappointing performance left the problem of tuberculosis manage-
ment in a state of muddled Timbo.

The frustration of the failure of tuberculin, the pressure of
marital difficulties, and delays in the establishment of the research
institute he had been promised, prompted Koch to put his research aside
and journey to Egypt. In October 1891 he moved to his new quarters at
the Institute for Infectious Disease--generously funded by the German
government, but did 1ittle in respect to tuberculosis other than de-
defend his previous work and attack the experimental methods of those
who he felt too readily condemned the tuberculin cure. By the summer
of 1892 his attention, like that of sanitary officials throughout the
world, was directed to cholera which had abruptly and devastatingly made
its appearance.?0 Koch, the discoverer of the tuberculosis germ and
regarded as the most likely to unravel a means for its suppression,
involved himself and colleagues in cholera resaerch and thus, once again,
thwarted the hopes of those who anticipated the development of productive
anti-tuberculosis contrivances.9!

It was during this period that Biggs--impetuous, buoyant, head-

strong, and actively involved in the administration of a diphtheria
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program that had been greeted with a generally favorable reaction--
stirred and decided that the time had come for "sanitary authorities
to assume a more aggressive attitude" against tuberculosis and that the
municipal laboratory was the logical public agency to spearhead the
movement. On November 28, 1893, he presented his thoughts to the Health
Board in the form of a short, three-page statement .92

The untitled report, the springboard for what was to become an
ambitious public health program that would serve as a model for municipal
and state bodies throughout the country and which would bring tributes
from Koch himself, contained no substantive revelations of any sort.
Much as in the earlier collaborative work of 1889, he presented an un-
pretentious, nontechnical discussion to support the view that consumption
was directly communicable and thus of parasitic origin. Here was a com-
pilation of the most commonplace evidence by a man who was a master syn-
thesizer of the efforts of others and whose talents in this direction
would manifest the very essence of the New York City Health Department's
bacteriological laboratory. The institution, like the tuberculosis
report, was contoured by a craftsman, a man of action with the boldness
and ability to gather up successfully the achievements of others, ex-
tract their substance, and move on to the work of practical application.
It was in this mode that Biggs, logically and almost syllogistically,
concluded his presentation to the Health Board with suggestions for the
implementation of preventive measures against tuberculosis during an era
when such possibilities were seldom seriously considered.93

In his account, addressed to Health Board President Wilson,

Biggs reiterated his position that the disease which was the most common
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and fatal in New York--over 6,000 deaths had been reported in 1892--was
communicable and preventable. The belief that tuberculosis was heredi-
tary was denied although--in what is essentially the modern view--he
suggested that there might be inherited a predisposition which rendered
the individual Tless resistant once tubercle bacilli entered the body.
Cornet's dust theory was much in vogue so that Biggs placed considerable
emphasis on the importance of destroying the sputum of consumptives be-
fore it had the change to dry out and release its deadly contagion.
Following his declaration that "the time has arrived when the knowledge
concerning the causation, extension, and prevention of pulmonary tuber-
culosis is sufficiently definite tomake possible the adoption of impor-
tant practical measures for its restriction," he recommended that a
policy of public education be mounted, that all public institutions be
required to transmit to the Board of Health the names and addresses of
all consumptives under their care, that private physicians be requested
to do the same, and that hospitals be built for the exclusive treatment
of consumptives. As to his own division, Biggs suggested that it ought
to be provided with the facilities for the bacteriological examination
of sputum to assist doctors in diagnosing their patients with pulmonary
conditions.%%

Biggs' insistence on the necessity of acquiring data on con-
sumptives was what he considered the essential first step in the battle
against tuberculosis. The German and English models certainly influ-
enced this decision as the health Taws of both countries mandated the
maintenance of accurate, up-to-date information on disease distribution.

In Berlin, for example, since 1872 the Bureau of Statistics had
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maintained information for health authorities and the police on "statis-
tics of disease among the poor," "statistics of infectious diseases based
on compulsory notification," and "cases of diseases and deaths in the
associations of working men." The agency also attempted to keep current
data on the "social position, means of subsistence, dwelling and occupa-
tion of each inhabitant."®> Biggs, likewise, later devised an elaborate
scheme of giant city maps coordinated with color-coded cards containing
the name, address, age, sex, and occupation of Tiving and dead consump-
tives.9 The exact methods for the social control of the ailment--for
which the personal information was presumably the basis--was not yet
elaborated; again, though, there is the hint of the German paradigm, for
contingencies for coercion through the employment of Sanitary Police and
health inspectors were made. 2’

Biggs' proposals served as the basis for a report approved
and adopted by the Board of Health on December 13, 1893. Medical
sanitary inspectors were to take specimens of sputa in doubtful tene-
ment cases that came to their attention, and whenever requested by
physicians for privately treated patients, with the samples to be for-
warded to the Division of Bacteriology which would be equipped, follow-
ing some additional funding, for such work.58 A few suggestions pre-
sented by Biggs to give greater authority to departmental inspectors to
demand sputum specimens in situations where they considered it impera-
tive were incorporated into the anti-tuberculosis program by February
1894.59

Research had not produced any treatment for tuberculosis nor

were there any indications of an imminent breakthrough. Biggs' plan was
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predicated on the notion--for which he did not, and could not, offer any
corroborative precedent--that,once consumptives were located, measures
could be implemented to reduce the chances of their transmitting their
affliction.60  The scheme was not a public health panacea but a holding
action; its pioneering integration of bacteriological techniques into a
systematized campaign against pulmonary tuberculosis was transcended by
its greatest novelty, its very existence. Even a "holding action" on a
citywide level was a far more ambitious venture than other bodies with
community health responsibilities had undertaken.b! Biggs had called
for a more "aggressive attitude," vis-d-vis consumption, and, true to

his character, he himself assumed that stance through the enterprising
employment by the municipal bacteriological laboratory of procedures
made possible by the discovery of the tubercle bacillus.

Basic to the success of the program was the rapid transmission
of information on incipie.t cases to the Health Department. A1l hospi-
tals, dispensaries, asylums, homes, and other public institutions were
notified that they were required to provide weekly reports on all con-
sumptives in their charge. Noninstitutionalized sufferers would be dif-
ficult to track down unless the support of the city's physicians could
be enlisted and their cooperation, Biggs predicted, would be difficult
to obtain.02

Biggs' fears did not seem justified in 1ight of the immediate,
published reactions to his early attempts to bring phthisis under the
contrnl of health authorities. The suggestions embodied in his report
of November 1893 were accounted in detail and endorsed by professional

journals only days after their submission to the Board of Health., With
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general acceptance by the profession of the communicability of consump-
tion, it was felt that the objections to the invoivement of public health
agencies in the management of the malady were no longer valid. Further-
more, the successful response to cholera in 1892 and the benefits (both
to the health of the patient and reputation of the doctor) of the labora-
tory's efforts to diagnose diphtheria--at the time only months old--de-
manded that anti-tuberculosis measures be encouraged and receive the
backing of New York's physicians.63

Despite such support, Biggs anticipated great difficulty in
the attempt to obtain thorough registration of tuberculosis victims .64
A study instigated by the department had shown that a very large propor-
tion of New Yorkers, including even the poorest dispensary patients,
carried 1ife insurance policies issued through industrial insurance
companies. Such policies stipulated that, if tuberculosis were the cause
of death, Tittle or no payment would be given the next of kin. It was
obviously not to the advantage of doctors to report tuberculosis as in-
surance money was often the only source available for the payment of
the deceased's medical bills.65

Biggs' dilemma was one episode in the battle by a small number
of progressive health departments to keep abreast of their local consump-
tion cases. In Michigan, for example, the State Board of Health adopted
a resolution, on September 30, 1893, stating that tuberculosis was to be
considered an infectious disease and, as such, had to be reported.66 In
Philadelphia the municipal health board found it a difficult task to lo-
cate the source of neighborhood outbreaks and so welcomed the appeal by

the Philadelphia County Medical Society and the Pennsylvania Society for
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Prevention of Tuberculosis to make registration compulsory. The sugges-
tion was, however, vigorously and successfully opposed by the College of
Physicians and the Homeopathic Medical Society.67

The opposition of private practitioners to any suggestion that
they provide a public health department with the names of their tuber-
cular patients was an outgrowth of concerns touching on such related mat-
ters as income, professional status, and the organization of medical
care. It was feared that those doctors who complied by registering con-
sumptives would suffer the loss of patients who would resent the public
disclosure of their condition, one which carried with it a certain so-
cial stigma. Then, too, there was the matter of the exclusionary stipu-
lation of 1ife insurance policies. Furthermore, public health inspectors
visiting the homes of those reported ill might give advise or ask ques-
tions that would arouse suspicions as to the competency of the attending
physician.68 Also, once their identity was made known to city officials
the possibility existed that consumptives would be removed to public in-
stitutions and away from the care of the family practitioner.

During a period when incomes were decreasing due to an over-
abundance of physicians, and with feeble medical-political leadership
on the county, state, and national Tevels, doctors faced an uncertain
future.69 With the sudden and extreme economic depression that hit the
nation in 1893, one more stress was added. The reporting of data on
tubercular patients to the health authorities quite simply promised no
discernible benefits to the doctor but, on the contrary, gave every in-
dication of further threatening his means of livelihood.70

Biggs suspected that New York's doctors would react 1ike those
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of nearby Philadelphia to any hint of mandatory registration and so sug-
gested that physicians be politely "requested" to provide such informa-
tion on the postal cards ordinarily used for reporting contagious dis-
eases. His recommendation was approved and adopted on February 13, 1894,
on the motion of Commissioner Edson; a circular of information was pre-
pared and forwarded to every practicing physician in New York City.7]
The publication reminded doctors that the communicability of pulmonary
tuberculosis had been generally accepted by the medical profession all
over the world and apprised them of the Board of Health's determination
that the time had arrived for active steps to be taken. Physicians were
"respectfully requested" to register their consumptive patients and were
guaranteed that all such information would be kept confidential and that
there would be a minimal amount of inconvenience to the sick.’2

Despite such assurances and an appeal for their cooperation in
the fight against the entrenched pestilence, it appears doubtful--con-
sidering contemporary events in Philadelphia and subsequent happenings
in New York--that significant assistance would have been forthcoming
from the medical community had Biggs not added an incentive, the free
services of the municipal laboratory. Local physicians were advised of
the advantages of an early positive diagnosis and were informed that the
city laboratory was prepared to place at their disposal the means for the
bacteriological examination of sputa samples from their patients. 1In
order to avail themselves of this free service doctors merely had to
provide the laboratory with the name, age, seX, and address of the pa-
tient, and duration of the illness. The administrative machinery for a

unique public health quid pro quo was thereby set into motion: physicians
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were furnished with a convenient procedure for bacteriological diagnosis
and, in turn, without their having technically conceded the point, regis-
tered their consumptive patients.73

Soon after the contrivance was made public it was hailed by
the Sun as an effective declaration of war against tuberculosis. Biggs'
program was lauded as one of the most important ever taken by a health
department and one that was surely to have wide ramifications.’# The
Times too gave its support after the program was in operation for a few
months. 75

As was true following the introduction of thediphtheria service
by the Health Department's bacteriological iaboratory, the medical jour-
nals again assumed a cautious, but receptive, posture. The availability
of an instrumentality for free sputum examination was dutifully reported
with no commentary other than that there appeared to be no risk of
interference with the work of the practitioner.76

The city's doctors, however, remained reluctant or unconvinced.
The diagnostic laboratory (recently relocated at the Criminal Court
Building) initiated sputum diagnosis on March 1 but by year's end had
received only 512 samples during a year in which there were 4,658 re-
ported deaths due to pulmonary tuberculosis.’7 A further indication of
the uphill. struggle in which Biggs was engaged in his efforts to intro-
duce the gains of bacteriology to public preventive medicine was that
the Health Department still classified pulmonary tuberculosis as a con-
stitutional condition.’8

Biggs was aware that the success of his tuberculosis crusade

was considerably dependent on its receiving favorable publicity. To gain
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such support and to foster the image of the laboratory as a vital element
in the battle against infectious disease, he addressed medical gather-
ings, wrote an article in a popular magazine entitled "To Rob Consumption
of Its Terrors," which drew wide attention, and supervised the prepara-
tion of a number of circulars issued to physicians and the pub]ic.79

Word of New York's anti-tuberculosis efforts did spread and
soon a number of municipal and state public health laboratories through-
out the country adopted similar measures.SC At an International Tuber-
culosis Congress Koch made complimentary references to the work under-
taken at the municipal Taboratory and Joseph Lister wrote to Biggs that
he admired the "zeal and efficiency" in his department and wished it
could be emulated in Eng1and.81

Despite the imitation and adoration, local physicians remained
sTow to avail themselves of the services of the bacteriological division.
An average of three sputum examinations were carried orl daily in 1895
over a twelve-month period during which 5,205 deaths due to phthisis were

reported. Although its Annual Report implied that Health Department

authorities were pleased, the figures did not indicate the level of acti-
vity that Biggs and his associates had predicted and for which they had
prepared.B2 Even the press, an early and consistent champion of the
laboratory's tuberculosis program, began to show signs of impatience, and
suggested that the public should Took to Berlin or Paris for the discov-
eries that would lead to effective procedures against the disease.83
While efforts against consumption continued unabated, recent
breakthroughs against an old enemy, typhoid fever, provided an encourag-

ing diversion for the members of the laboratory staff. This illness had
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been a persistent health menace throughout the century. A particularly
severe epidemic had ravaged the southern counties of New York in 1811 and
Tingered through 1813, leaving in its wake a high mortality among resi-
dents but especially among soldiers stationed in army camps throughout
the region.g4

The Galenic influence was still a prevailing elenent in clini-
cal medicine at the time. Typhoid was one of the more malignant of the
"fever" diseases and, as was true of members of this category, was re-
garded as an outcome of certain poorly understood variations in the
body humours. The methods of treatment which such an etiological assump-
tion demanded varied--Galen and Hippocrates were freely quoted during
the epidemic--although the general plan called for the removal of bilious
secretions by various emetics and cathartics. The lance was freely used,
bleeding was a popularly employed curative, and narcotics were adminis-
tered to relieve the excruciating intestinal pein that often accompanied
the malady.8°

A number of the French clinical-pathologists, at the beginning
of the century, had begun to build up a sound body of histological knowl-
edge on typhoid based on careful post-mortem examinations. Gradually old
beliefs came under attack and by 1829 Louis was able to give a complete
clinical picture of the distinguishing lesions that clearly demarcated
typhoid as an entity separate from other fevers.80

Louis made no attempt to hypothesize on the‘origin or spread of
the disease although others, notably Brettoneau, had begun to raise the
possibility that it was caused by some sort of contagion that was trans-

missible.87 This idea had already been firmly expressed in a seidom
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cited publication of 1824 by an obscure American, Nathan Smith. Twenty-
five years of observations of hundreds of typhoid patients led this prac-
ticing physician to the conclusion that the pestilence was contagious, a
fact which he considered so evident from its epidemiological pattern
that it would hardly be worth mentioning but for the fact that his was
not the prevuiling view.88

Another American, W. W. Gerhard, who had studied in Paris with
Louis, further advanced the knowledge of the disease through his study of
a large number of typhoid and typhus cases in Pennsylvania hospital
wards. The two conditions were fairly similar and often confused with
each other until Gerhard painted a detailed picture of their subtle ana-
tomical and symptomatic differences.39

At mid-century most physicians regarded typhoid fever as of
miasmatic origin, although the idea of its contagiousness had attracted
a sizeable number of adherent.90 Despite such theoretical advances,
nothing of practical value had yet been devised to abate its prevalence
or virulence. During the Civil War there were 79,462 cases of typhoid
of which 29,336 terminated in death.9! The methods of treatment were not
much different from those that were popular earlier in the century and,
if anything, were more brutal and "heroic." Mercury and other irritat-
ing cathartics were routinely administered, leeches were highly recom-
mended, and the blistering of the nape of theneck and skull was advo-
cated as a technique that "works wonders. "92

Credit for the discovery of the bacterioal agent of typhoid
fever, one of the first known infections whose parasitic cause was de-

termined, is generally given to Carl Joseph Ebert, who found the bacillus
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in the tissues of dead victims and published his findings in 1880.93
Identification of the microbe, nevertheless, brought forth no immediate
means for its prevention, diagnosis, or treatment. %4

Efforts to detect the mode of transmission were begun, on a
small scale, following some experimentation that lent credibility to the
suspicion that the germ was present in the stool and urine of typhoid
sufferers and could survive outside the body. The Lawrence Experiment
Station of the Massachusetts State Board of Health, under the guidance
of William Thompson Sedgwick, began in 1887 to conduct tests on water
purification and to study water-borne bacteria, with particular attention
(especially after 1890) devoted to the dissemination of typhoid fever.9°
When Sedgwick was called upon in 1890 to investigate a 1ocal epidemic in
Lowell, he conducted extensive tests on the five water systems feeding
that town but was unable to isolate typhoid bacilli in any instance.?0

Such disappointments to the proponents of the germ theory pro-
vided the foundation for a compromise: while it was undoubtedly possible
to cultivate the bacillus from the stools of typhoid patients with a
high degree of consistency, recognition of the infective microorganisms
was not regarded as of prime importance in diagnosis or treatment.?7 No
tess a figure than von Pettenkofer, the most influential figure in hy-
giene of the day, insisted that the germ had to pass through a ripening
stage in the earth and that its spread depended on a number of geological
and climatic phenomena, the social structure of the local inhabitants,
and the general physiological condition of the individual.?® To demon-
strate his point, von Pettenkofer dramatically swallowed a large quan-

tity of virulent bacteria and defiantly survived, apparently with no
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serious symptoms.99

In New York typhoid continued, as in the past, to be responsible
for snuffing out the lives of several hundred people each year, and for
causing unbearable pain and the extreme debilitation, although usually
temporary, of countless more Tucky enough to survive.190 With the con-
nection between the disease and fecal matter generally conceded, the
Health Department and physicians urged that care be taken to inspect
plumbing systems and fix leaking pipes.]O] Several local epidemics led
to the conclusion that contaminated milk was the source of the dispersal
of the infection.102

Public health efforts to discourage typhoid were hampered by
the fact that the disease was difficult to diagnose until it had pro-
gressed well along its vicious path. The problem was compounded by the
frustrating task of locating cases in tenement areas. The immigrants'
distrust, or ignorance, of government and their fear of hospitals led
them to conceal their sick from the authorities and to neglect Health
Department warnings on the importance of following basic rules for per-
sonal hygiene.]03

Progress, however, seemed possible by 1896; papers published
during that year held out the hope that the means for typhoid detection
was close at hand. The separate observations of German bacteriologists
Pfeiffer and Gruber showed that the blood serum of organisms i1l with
tyhpoid fever contained a specific substance which brought about clump-
ing, immobility, and disintegration of the causative microorganism.m4
Although the phenomenon was considered potentially useful in identifying

unknown bacteria, its employment as a method for diagnosis was clear.
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The inevitable next step was taken by the clinician Ferdinand Widal who
devised a simple procedure in which typhoid bacilli in broth cultures
were added to the suspicious serum. Agglutination indicated that the
typhoid microbe had invaded the patient's system.105

The European discoveries were quickly seized upon by Biggs
who, as throughout his career, kept well abreast of the literature and
did not hesitate to act when he felt a reasonable opportunity for suc-
cess had presented itself.106  The lead had already been taken, though;
the municipal laboratory of Montreal, under its director Wyatt Johnson,
was the first agency in the world to offer the Widal test on a public
basis.107 With the free hand he had in determining the policies and
practices of his department, Biggs made a similar service available in
New York City and placed Williams and Lambert in charge.

The culture station already established in drugstores through-
out the city simply added glass slides and suitable holders to their
diphtheria and tuberculosis paraphernalia and were supplied with circu-
lars of information regarding the test for typhoid and with the neces-
sary forms for doctors to complete when they left samples. The Health
Department then issued announcements to every physician explaining that
a free, rapid, reliable diagnostic procedure was available and invited
them to avail themselves of it. By early October--only short months
after the published revelations of Pfeiffer, Gruber, and Widal--the
medical community had at its disposal a readily accessible means for
testing those patients with symptoms suggestive of typhoid.108

The circulars issued by the laboratory on the dependability

of the Widal test were somewhat less than candid. One of the reasons
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for the rush in implementing the city-wide service was to acquire the
data necessary to establish conclusions on the exact value and Timita-
tions of the procedure. Of the number of serum samples sent to the
iaboratory by November 5, 32 had proved, from subsequent clinical his-
tories, to be undoubtedly typhoid fever; of these, 31 had initially
given a positive reaction so that Park (who joined Williams and Lambert
in this work upon his return) was satisfied that the results obtained
by Widal were confirmed and that the clumping of the bacillus with Toss
of mobility could be considered an accurate indication of typhoid infec-
tion. Negative results could not be as heavily relied upon. Of the 200
cases examined between November 5 and January 1 in which complete his-
tories were obtained, 100 of the 140 which proved to be typhoid gave
positive reactions when first tested. Consequently, by late December,
1896, experimentation began under Park and his co-workers to refine the
Widal technique so that it might be used with a greater degree of ac-
curacy in identifying and excluding the diagnosis of typhoid fever, 109
Here was the type of practically oriented research for which
the municipal Taboratory was especially well suited. The administrative
machinery had already been assembled for the collection of specimens
so that over the course of the next three years the laboratory would re-
ceive a large number of sera samples on which it could base its conclu-
sions, which thereby--because of the quantitative nature of the study--
stood on a substantial experimental foundation.110
The novel and intimate association of diagnostic and research
laboratories under the aegis of one department allowed for a convenient

interchange of information and materials so that diagnostic findings
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could serve as the basis for productive investigations and so that the
results of the latter could be expeditiously employed in disease surveil-
lance. In the typhoid work this arrangement was particularly convenient
due to the fact that the Widal test was quantitative and not qualita-
tive, as even the blood of healthy persons had some effect on the bacilli.
The problem at hand was to determine what dilution of the serum would
eliminate the possihility of a positive test with normal blood and yet
not prevent the agglutination reaction with the serum of an infected
individual. Another factor that had to be considered was that the accu-
racy of the test seemed to vary according to the length of the illness.
With so many variables the research effort was not an easy one,
but benefited, as was the intention, from administrative devices and the
unique intimacy of the two subdivisions of the bacteriological labora-
tory. The requirement that physicians compiete detailed forms when they
submitted serum samples and the request that they send subsequent samples
allowed for an accurate comparison of Taboratory results and clinical
outcomes. The result was that the researchers were able to arrive at
procedural methods which had proven to be statistically most accurate
under a variety of circumstances.]]]
In conducting its investigations of typhoid, the Health Depart-
ment laboratory received considerable assistance from other facilities.
The original broth cultures used in testing were sent by Pfeiffer in the
summer of 1896. When the question arose as to what effect the serum of
patients with diseases other than typhoid fever would have on the Widal
test, a large supply of blood samples were made available by several

New York hospitals. During the height of a typhus epidemic in Liverpool,
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its Medical Officer for Health, Dr. E. W.Hope, quickly complied with
Biggs' request and forwarded a shipment of typhus blood. 112

Personal visits were also encouraged and were well received
as there seemed to be a sincere sense of community among these early
bacteriologists fostered by the recognition that they were members of a
scientific discipline that, while no longer in its infancy, was passing
awkwardly through adolescence and which sought greater recognition from
the public and scientific communities. Anna Williams was sent to Paris
in 1896 to receive special training at the Pasteur Institute and Park,
a year later, with a personal letter of introduction from Health Commis-
sioner Wilson, was dispatched to Europe on a mission to learn whatever
he could from the leading Taboratories in Great Britain, France, and
Germany.713

In the midst of all this personal movement the latitude of
activities conducted by the Taboratory was broadened; in the early part
of 1895 the Health Board assigned it the responsibility of supervision
of the production of smallpox vaccine. 14 During that summer Biggs
made an inspection of the method used in England and on the Continent
and so, upon his return, introduced the procedure in NewYork City.115
To his credit, and as was his style, no pretense of originality was made.
The Chief Inspector proudly admitted that his division was simply "fol-
lowing the example of all the best German, French, and English vaccine
laboratories."116  Sych honesty reflected an underlying lack of any con-
scious sense of competition with other laboratories, as often typified
the relations of European 1nst1tutions.1]7

If the municipal laboratory's efforts were little more than
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"skimming the cream," at least the process was conducted open-mindedly,
thoroughly, and with a deep-rooted commitment to the harvesting of
pragmatic end products. In this light, Biggs noted that the European-
style vaccine was only adopted following successful investigations and
that "it is believed, however, that no other virus is tested before
issue as fully as that prepared by this Labora’(:ory.””8
In his yearly report for 1896 from the Willard Parker Hospital
Laboratory (the "Research Laboratory"), Park gave an indication of the
diversity and intensity of the work in progress at the location. The
routine Tlabors, as he saw them, consisted of the preparation of diph-
theria toxin and antitoxin, tetanus antitoxin, tuberculin, mallein (a
preparation used for the diagnosis of glanders), and smallpox vaccine
as well as the testing of the virulence of diphtheria bacilli from sore
throats and tubercle bacilli from milk and human samp]es.]19
The busiest phase of the expanding activities continued to be
the diphtheria diagnoses conducted under the 1mhediate direction of
Alfred Beebe (with technical assistance from Dr. John S. Billings, Jr.)
at facilities where the diagnostic work for tuberculosis and typhoid
fever was added.!?Y The outcome of such labors was of interest not
merely to the physicians who had sent specimens. When samples sent from
mild throat inflammations yielded morphologically-typical Loeffler ba-
cilli, Park ordered that they be sent to the Hospital Laboratory for
further testing. Such cultures were then grown and compared with the
subsequent histories of the patients; in 25 of 44 such instances de-

tected in a one-year period, the patients developed characteristic diph-

theria. The investigation showed that when Loeffler bacilli were found
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in secretions from throats showing any signs of inflammation, théy
should be considered virulent and a potential source of infection. Con-
sequently, the individual should be isolated and treated as a diphther-
itic. 121

This study, dependent for its success on the close association
of diagnostic and research facilities and the unimpeded exchange of in-
formation between the two, coupled with the laboratory's ability as a
division of a local governmental agency to gather current data on the
subsequent progress of individual cases in the natural habitat of the
urban environment, was precisely the type for which the municipal bacte-
riology laboratory was peculiarly well suited. The experimental methodo-
logy, institutional interactions, and urgent, pervasive sense of mission
all considered here were the elements in the format in which the labora-
tory excelled. This multifaceted investigation had no exact precedent
and was one thatcould not have been as effectively conducted in any con-
temporary institutional structure. Typical too was the rush to get the
findings into print so that their practical ramification might be real-
ized as quickly as possible.]22

Research of a somewhat more basic nature was also underway--
encouraged by the successful model of diphtheria control--to determine
whether protective and curative sera could be produced against typhoid,
cholera, pneumonia, and a variety of streptococcal diseases. None led
to positive developments since many fundamental problems remained to be
solved; but in this early optimistic period in a laboratory staffed with

young enthusiastic personnel involved in a science that was only a few

decades old and which seemed to yield substantial discoveries regulariy
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and generously, no possibilities were to be left unexp]ored.]23 In the
same spirit, and entirely as the result of an internal decision by mem-
bers of the bacteriological division (official Health Board sanctions
for new ventures were seldom sought), a service of rabies diagnosis was
launched and rabbits were inoculated with the virus for the purpose of
initiating anti-rabic treatment.]z4

The kaleidoscopic range of research efforts in progress and
the sheer magnitude of routine diagnostic duties had, by 1896, taxad
the meager manpower of the division to the point where it was decided
by Park and Biggs that greater efficiency could best be achieved by
apportioning the work. 125 Dy. Alexander Lambert was placed in charge
of the preparation of tetanus antitoxin and mallein; experimental sera
studies were entrusted to the supervision of Dr. Anna Williams; the
various aspects of the preparation of diphtheria toxin and antitoxin
were put under the care of Dr. George P. Biggs (Assistant Pathologist),
Williams, and James P. Atkinson (a recently assigned chemist); and
Dr. Charles Fitzpatrick was dispatched to the diagnostic laboratory
to provide expertise and assistance in the examination of sputa from
suspected consumpt'ives.]26 Park shared in the investigations begun on
the Widal reaction and functioned as he had, and as he would for over
forty years, as a sounding board and general overseer of all operations
in the Research Laboratory.]27

Assignments were apparently based on immediate need and mutual
agreement. The senior members, Williams and Park, quite naturally be-

came involved in areas in which they had experience and/or training with

the remaining, and generally more routine, work divided among the junior



175

staff members. 28 Even so, the allocated roles were only loosely ad-
hered to as the young bacteriologists assisted each other out of neces-
sity, due to the shortage of personnel, and because of simple curiosity
in each other's work. The occasional attempt to classify the members
of the bacteriological division as diphtheria experts, tuberculosis
experts, etc., was done primarily for the sake of appearance and appar-
ently was not taken seriously in the 1ab0ratory.]29

Biggs, as had become his practice, spent little time at the
laboratory but vigorously continued to publicize its programs and spread
the gospel of applying bacteriology in public health. He made personal
appearances before medical groups and published numerous articlies in
popular and professional pub]ications.130 Such activities did not,
however, preclude his maintaining a concerned vigil over his department.
By late 1896 his efforts resulted in the appointment of four additional
Assistant Bacteriologists to proyide the manpower to keep pace with the
growing demands of the division.131

The four--Arthur R. Guerard, Philip Hiss, Aristides Agramonte,
and Robert Wilson--all young physicians, had all come from medical
schools which provided instruction in bacterio]ogy.w2 That such talent
was at all available was in itself a reflection of development that had

only recently occurred in the formal preparation of American doctors.



176

NOTES

1 awrence F. Flick, Development of Our Knowledge of Tuberculo-
sis (Philadelphia: Wickersham Printing Company, 1925), p. 657; Richard
M. Burke, A Historical Chronology of Tuberculosis (Springfield: Charles
C. Thomas, 1955), p. 44; Wain, p. 246; Winslow, Life of Biggs, p. 43.

21bid., pp. 39-43.

3Burke, pp. 3-6; Lydia B. Edwards, Carroll E. Palmer, and
Anthony M. Lowell, Tuberculosis (Cambridge: Harvard University Press,
1969), p. 5; Lewis J. Moorman, Tuberculosis and Genius (Chicago: Univer-
sity of Chicago Press, 1940), p. ix.

4Bloomfield, p. 197.

SEric E. Sattler, A History of Tuberculosis, From the Time of
Sylvius to the Present Day, trans. Arnold Spina (Cincinnati: Robert
Clarke and Co., 1883), p. 11; Burke, pp. 28-29; Rene Dubos and Jean
Dubos, The White Plague (Boston: Little, Brown, and Company, 1952),
p. 82. Laennec's views were first expressed in lectures given in 1804
and were later expanded and abated by clinical studies owing much to
his invention of the stethoscope in 1816, a device which ushered in mod-
ern physical diagnosis. Ibid., p. 82; Edwards, Palmer, and Lowell, p. 6.

6Laennec, Tike most of his contemporaries, did not believe
that tuberculosis was infectious or communicable but thought it to be a
conagition for which many had a hereditary disposition. Bloomfield,
p. 201; Burke. p. 46. Another popular opinion was that the tubercle
was a cancer-1ike growth, intrinsic in nature, and not traceable to any
detectable source. Edwards, Palmer, and Lowell, p. 6.

7Ibid., Dubos and Dubos, pp. 98-100. Villemin's work was
reported to the French Academy of Medicine and appeared in its journal
that year as "Cause et Nature de la Tuberculose," Bulletin Academie de
Medicine, XXXI (1865), 211-215. The most comprehensive account of
Villemin's epoch-making efforts and contemporary attitudes concerning
them can be found in Flick, pp. 515-644. Villemin's ideas were further
developed in his giant monograph, Etudes sur la Tuberculose (Paris:
J. B. Baillerie et Fils, 1868).

8pubos and Dubos, p. 100; Bloomfield, p. 210. The members of
the French Academy of Medicine had challenged Villemin's conclusions with
a series of objections that pro-germ adherents would be faced with for
decades and which the latter, despite the existence of concrete evi-
dence of the soundness of their beliefs, would find it difficult to



177

counter effectively. In Tight of the fact that tuberculosis seemed to
have familial tendencies, how, they asked, could it be contagious when
a son might come down with it twenty years after his father's death?
Furthermore, they challenged, why was it that more people in immediate
contact with tuberculosis sufferers did not contract the ailment as was
generally the case following close exposure to victims of recognized
contagious maladies Tike measles and smallpox? Finally, in defiance of
the fundamental assumption that tuberculosis was a specific infection,
the point was raised that such would not explain why it was so often
preceded by pneumonia, bronchitis, and other diseases. Flick, p. 651;
Allen Krause, "Before the Bacillus," The Journal of the QOutdoor Life,
XV (February 1918), 38-40. This article was one of many by Krause--an
important figure in the anti-tuberculosis movement in America--that ap-
peared irregularly in the journal between 1918 and 1923 under the col-
lective title, "Essays on Tuberculosis." The pieces generally ran only
a few pages each but are compact with helpful information on develop-
ments relating to the early battle against the malady.

91bid.; Bloomfield, pp. 211-221.

101pid., p. 211.

]7F1exner and Flexner, pp. 94-99.

]Z”Consumption” or "phthisis" were old terms for pulmonary
tuberculosis, the disease's most prevalent form. Nineteenth century
statistics generally did not include the non-pulmonary forms of tuber-
culosis nor list them as separate entities. Edwards, Palmer, and
Lowell, p. 7. :

131hid., p. 6.
T4samuel George Morton, Illustrations of Pulmonary Consump-

tion (Philadelphia: Key and Biddle, 1834), pp. viii, 47, 113-118, 119-
160.

15Edwards, Palmer, and Lowell, pp. 5-9. Consumption was
clearly not of miasmatic origin and thus was not considered amenable to
the routine sanitary procedures employed against other ailments. A sense
of what was regarded as the atypical, baffling behavior of tuberculosis
can be gleaned from Morton's text.
Although consumption makes its chief havoc among the poor and the
miserable, we often see it invade, without distinction, the abodes
of temperance, of refinement and of luxury, and number among its
victims the young, the accomplished and the beautiful! The reason
is obvious. The midnight application of the student, the impru-
dence of dress so common among fashionable females, and the various
excesses which too often form a part of the recreation of the
wealthy, produce those same liabilities to consumption, which,
though from different causes, are entailed upon the indigent and
the miserable." Morton, p. 164.



178

16 emuel Shattuck, "On the Vital Statistics of Boston," Am.
Jnl. of Med. Sci., n.s., I (1841), 393. These figures were comparable
to those from New York City, Philadelphia, Baltimore, Providence, and
Charleston. During the first half of the nineteenth century, in large
cities, the proportion of deaths due to consumption ranged from about

14 to 30 percent. Edwards, Palmer, and Lowell p. 7.

71bid., p. 392.

]BFigures released by the Mutual Life Insurance Company of New
York showed the extent of tuberculosis and its fatal consequences. Con-
sumption was the cause of almost 20 percent of all deaths and spared no
age group. The statistics further acribe one-third of all male deaths
in New York City to the disease. "Vital Statistics: The Mortuary Expe-
rience of the Mutual Life Insurance Company of New York," Sanitarian,
VI (1878), 364-365.

19pubos and Dubos, p. 100; Krause, The Journal of the Outdoor
Life, XV (February 1918), 38-39.

ZOFHnt, Phthisis: Its Morbid Anatomy, Etiology, Symptomatic
Events, and Complications, Fatality and Prognosis, Treatment and Physi-
cal Diagnosis (Philadelphia: Henry C. Lea, 1875). Compare, for example,
ibid., pp. 69-75, to Morton, pp. 40-50, 119-160, for evidence of how
1ittle changed in over forty years in the understanding of the etiology
of consumption and in the diversified and exotic means suggested for its
treatment.

2]Fh'ntg A Treatise on the Principles and Practices of Medicine,
pp. 48-49,

22pybos and Dubos, pp. 45-67; Shryock, Medicine and Society in

America, 1660-1860, p. 120; Moorman, p. ix; Shryock, National Tubercu-
losis Association, 1904-1954: A Study of the Voluntary Health Movement
in the United States (New York: National Tuberculosis Association, 1957),
p. 40. "Consumption" by William Cullen Bryant typified the aura surround-
ing the disease in its musings on the approaching death of a young con-
sumptive:

Ay, thou are for the grave; thy glances shine

Too brightly to shine long; another Spring

Shall deck her for men's eyes--but not for thine--

Sealed in a sleep which knows no wakening.

The fields for thee have no medicinal leaf,

And the vexed ore no mineral of power;

And they who Tove thee wait in anxious grief

Ti11 the slow plague shall bring the fatal hour.

Glide softly to thy rest then; Death shall come

Gently, to one of gentie mound Tike thee,

As Tight winds wandering through groves of bloom

Detach the delicate blossom from the tree.

Close thy sweet eyes, calmly, and without pain;

And we will trust in God to see thee yet again.




179

Poetical Works of William Cullen Bryant (New York: D. Appleton

and Company, 1930), p. 54.
To get a more sobering picture of the horrible realities of tuberculosis,
of men and women in their early years quietly, but tragically, succumbing
to its formidable infectious power, while physicians stood helplessly by
as mere recorders of those symptoms--fever, loss of appetite and strength,
incessant coughing of thick, yellow sputum--which foretold of the termi-
nation of 1ife, see Francis Delafield, "Case Reports of Tuberculosis,
1866-1894," handwritten case histories in the files of the New York
Academy of Medicine.

23Koch's original communication was first published as "Die
Aetiologie der Tuberculose," Berliner Klinische Wochenschraft, XIX
(April 10, 1882), 221-230. The entire work can be found in transiation,
with an introduction by Allen Krause; see "The Aetiology of Tuberculo-
sis," trans. Bertha Pinner and Max Pinner, American Review of Tuberculo-
sis, XXV (March 1932), 285-323. Koch's triumph, where others failed,
was in large part a tribute to his technical genius and intuition.
Identification of the pathogen was complicated by its unusually small
size, sparse distribution, limited stainability, epicurean nutritional
requirements, and slow growth in vitro. By introducing a slight modifi-
cation in staining technique, using a culture inedium of coagulated blood
serum (discovered by Tyndall, the British physicist), and with the
patience to wait several weeks for his cultures to mature, Koch had over-
come the challenge of the stubborn bacteria's resistance to detection.
The thoroughness of his cultural and microscopic work was augmented by
the methodology of his animal experimentation in the course of which he
developed his famous four postulates. Koch, Berliner Klinische Wochen-
schraft, XIX (April 10, 1882), 221-228; Dolman, p. 423; Wain, p. 246;
Krause, "Robert Koch," The Journal of the Outdoor Life, XV (April 1918),
108-109.

24Krause, "Source of Infection: Cornet's Theory of Dust Infec-
tion," ibid., XV (July 1918), 199-204; Krause, "Infection by Tubercu-
losis: Flugge's Theory of Droplet Infection," ibid., XV (August 1918),
225-230; Dolman, p. 424.

250The Bacillus of Tuberculosis," Medical News, XL (April 29,
1882), 459.

26Ibid.; "The Bacillus Tuberculosis [:] The Cause of Tubercle,"
ibid, XL (May 13, 1892), 517.

27 wMedical Progress," ibid.. XLI (July 22, 1882), 93; "Medical
Progress," ibid., XLI (July 29, 1882), 135-137; "The Conversion of Tu-
bercle into a [sic] Inert Foreign Body," ibid., XLIII (December 22, 1883),
687.

28They also reported, happily, that tubercle bacilli were be-
coming sarcastically known in "pathological circles" as "Koch's bugs."
"Koch's Discovery of a Tubercular Parasite," Medical Record, XXI (May 20,
1882), 547-548.




180

29y prchow and the Infectiousness of Tubercle," Medical News,
XLIII (December 29, 1883), 709-710. Virchow had associated himself with
those who denied the unity of consumption. He thought that the cheesy
patches found in the Tungs were the result of a number of diseases and
only in some cases, probably because of inborn tendencies, led to con-
sumption. Because of his preeminence, he became the unofficial leader
of the anti-Laennec forces. Krause, The Journal of the Outdoor Life,
XV (February 1918), 36; Flock, pp. 472-513; Burke, p. 36. Making a dis-
tinction between contagious and infectious i1lness, he conceded that
tuberculosis was, 1ike the "itch," probably among the former but that
there was no reason to believe that Koch's tubercle bacilli had any
general toxic action or were in any way parasitic. "Virchow and the
Infectiousness of Tubercle," Medical News, XLIII (December 29, 1883),
710.

3OA good deal of time was spent by the association in consider-
ation of the establishment of a national museum of hygiene. By compari-
son, when a Dr. Bell of New York reiated the discovery of Koch and took
the grounds that tuberculosis was communicable, no discussion ensued.
"Society Proceedings," ibid., XLI (October 28, 1882), 491-497.

3Tugoch's Discovery of a Tubercle Parasite," Medical Record,
XXI (May 20, 1882), 547-548.

"

32F]exner and Flexner, p. 119.

33Biggs had been allowed to begin his studies at Bellevue
prior to his having completed all requirements for the bachelor's
degree at Cornell. Winslow, Life of Biggs, pp. 39-43, 56.

34uyow far parasitology and surgery can utilize the knowledge
about the properties of the tuberculosis parasite it is not my duty to
define. . . . My studies have been done in the interest of public health,
and I hope that this will derive the largest profit from them," Koch,
American Review of Tuberculosis, XXV (March 1932), 322.

35hen Koch first received his appointment to the Imperial
Department of Health he was assigned, by the director Heinrich Struck,
the tasks of developing means for the isolation and cultivation of patho-
gens and of establishing general principles relating to hygiene and pub-
lic health. Also, months after his basic studies of the tubercle bacil-
lus concluded, he was dispatched to Egypt to uncover the cause of cholera.
Dolman, pp. 423-425. Koch did, however, indirectly address the practical
implications of his discovery by setting one of his students, George
Cornet, to work to study the nature of the transmission of the microbe.
Cornet demonstrated that tubercle bacilli were not expellad in normal
breathing, thereby offsetting some of the hysteria that had arisen from
the fear--based on knowledge of the fact that one of every seven people
was consumptive--that one could hardly escape infection when the air was
filled with bacilli. He instead proposed the theory that consumption was
acquired as a result of the inhalation of bacteria carried in dust



181

containing dried sputum (Cornet's dust theory). This view became widely
accepted after its enunciation in 1888. Bloomfield, p. 217; Krause, The
Journal of Outdoor Life, XV (July 1918), 200; Krause, ibid, XV (August
1918), 230.

36R. J. Hall, "On Surgical Tuberculosis," N.Y. Med. Jnl.,
XLI (January 17, 1885), 62; George Dalton Hays, "The Treatment of Pul-
monary Diseases by Gaseous Enemata," ibid., XLVI (July 23, 1887), 91-95;
Gilman Thompson, "The Fallacy of the So-Called Hot-Air Treatment of
Phthisis," Trans. of N.Y.A.M., 2nd ser., VII (1891), 161; Biggs, "The
Sanitary Supervision of Tuberculosis as Practiced by the New York City
Board of Health," Am. Jnl. of Med. Sci., n.s., CIX (January 1895), 17;
Biggs, "Question III. Through What Avenues Do the Bacilli of Tubercle
Find Lodgment in the Lungs? Question IV, What Does Observation Prove
Regarding the Likelihood of Bacillary Infection When There is No Consti-
tutional Enfeeblement, Either Inherited or Acquired?" Transactions of the
New York State Medical Association, III (1886), 277.

37pubos and Dubos, p. 66.

38Chapin, What Changes has the Acceptance of the Germ Theory
Made in Measures for the Prevention and Treatment of Consumption? pp. 3-7,
11-13, 44-47.

39Prudden, "Occurrence of the Bacillus Tuberculosis in Tuber-
culous Lesions," Medical Record, XXIII (April 4, 1883), 397-400; Prudden,
"On the Occurrence of Tuberculosis of Tubercles in Which the Bacillus
Tuberculosis is Not Dmonstrable by the Ordinary Method of Staining,"
ibid., XXIII (May 18, 1883), 517-723.

40w1ns1ow, The Contribution of Hermann Biggs to Public Health,
pp. 83-85.

Yew York City Board of Health, The Action of the Health De-
partment in Relation to Pulmonary Tuberculosis and the Scope and Purpose
of the Measures Recently Adopted for its Prevention, A Report to Mayor
WiTlliam L. Strong (Albany: Wynkoop Hallenbeck Crawford Co., 1897), p. 3;
Biggs, Am. Jdnl. of Med. Sci., n.s., CIX (January 1895), 18; Winslow,
Life of Biggs, p. 85,

42The compiete report can be found as appendix II, in ibid.,
pp. 392-396.

43New York City Board of Health, The Action of the Health De-
partment in Relation to Pulmonary Tuberculosis and the Scope and Purpose
of the Measures Recently Adopted for its Prevention, p. 4; Biggs, Am.
Jnl. of Med. Sci., n.s. CIX (January 1895), 18.

441bid.; Ann. Rep., Bd. of Health, 1893, pp. 24-25; Prudden,
Sketches and Letters, p. 288; Biggs, British Medical Journal, II (1897),
631. The circular, entitled "Contagious Consumption: Rules to be




182

Observed for the Prevention of the Spread of Consumption," was the first
step in what was to become a national, and eventually a worldwide, edu-
cational campaign against tuberculosis and paved the way for future lit-
erature of the sort. It represented the first decisive attempt made by
any health department in the United States, and perhaps in the world, to
control tuberculosis by direct public appeal. Winslow, Life of Biggs,
pp. 86-87; Wilson G. Smillie, Public Health: Its Promise for the Future
(New York: The Macmillan Company, 1955), p. 396; Edwards, Palmer, and
Lowell, p. 10. For the sake of accuracy it should be noted that New
York's leadership must be shared with Providence. Here too, in the same
year, 1889, Chapin distributed thousands of circulars emphasizing the
communicable nature of consumption. Cassedy, p. 127.

45Koch, "An Address on Bacter10]og1ca1 Research," British
Medical Journal, II (August 16, 1892), 383; Gardner M1dd1ebxook "The
Mycobacteria," Bacterial and Mycotic Infections of Man, p. 506. Koch,
secretly and without assistance, had begun the search for a cure for
tuberculosis in 1886 at the University of Berlin. It was at this school
(whose chair of hygiene he had accepted in 1885) that he lectured to
public health officials and practitioners from around the world, in-
cluding Welch and Prudden. Dolman, p. 425.

46Ib1d p. 426; Joseph William Stickler, "A Consideration of
Some of Professor Koch's Methods of Treating Pulmonary Tuberculosis,"
Medical Record, XXXIX (January 10, 1891), 44-47; Max Einhorn, "Koch's
Method of Treatment for Tuberculosis, From Persona] Observations in
Berlin," ibid., XXXIX (January 10, 1891), 47-49; C. E. Quimby, "The
Treatment of | Pu]monary Tuberculosis," ibid., XXXIX (January 17, 1891),
73-76.

7yntil word of its disappointing performance had spread, phy-
sicians rushed to use "Koch's lymph." A certain Dr. Kinnicut had hur-
ried to Prudden's laboratory to get pipettes small enough to measure
doses to treat his hospitalized patients so that he could beat
Dr. Jacobi in the race to become the first New York practitioner asso-
ciated with the cure. Prudden, Sketches and Letters, p. 41.

485ee n. 46, and Karl Von Ruck, "Koch's Method for the Cure of
Tuberculosis,” Medical Record, XXXIX (May 16, 1891), 578; Ruck, "A Con-
tribution to the Clinical Uses of Professor Koch's Remedy for Tuberculo-
sis," ibid., XXXIX (May 23, 1891), 589-595; "The Lymph Treatment in
New York," ibid., XXXIX (January 3, 1891), 21-22.

49M1‘dd1ebrook, p. 506; Spina, p. 152; Krause, "Some Phases of
Resistance,” The Journal of Outdoor Life, XVIII (February 1920), 33.

50Do1man9 pp. 426-427.

5TEdward Trudeau, "An Experimental Study of Preventive Inocula-
tion in Tuberculosis," Medical Record, XXXVIII (November 22, 1890), 568.
Despite the "lymph" episode, Koch had preferred that he not be depended




183

on to come up with a preventive or curative. He had prophesied in his
1882 talk before the Berlin Physiological Society that "When the convic-
tion that tuberculosis is an exquisite infectious disease has become
firmly established among physicians, the question of an adequate campaign
against tuberculosis will certainly come under discussion and it will
develop by itself." Koch, American Review of Tuberculosis, XXV (March
1932), 323.

52The "request" for the report was probably initiated by Biggs
since his written response was dated the same day the Board allegedly
called on him to prepare it. Ann. Rep., Bd. of Health, 1893, pp. 25-27.

531pid. Efforts by governmental and voluntary bodies to deal
with tuberculosis had aiready been initiated but were concerned, almost
exclusively, with isolating the consumptive and providing him with a
pleasant environment while nature took its course. In England, hospitals
inspired by religious and philanthropic motives had been built for con-
sumptives at the beginning of thenineteenth century. The first sanator-
ium was built in Prussia in 1853 and by 1888 France had similar facili-
ties. In the United States private sanatoria were first erected in the
1870s; in 1884 Dr. Edward Trudeau, the "patron saint" of American con-
sumptives, established the first such institution for the poor--the
Adirondack Cottage Sanitorium--with funds provided by charitabe contri-
butions. Burke, p. 47; Flick, pp. 706-708; Robert G. Paterson, "The
Evolution of Official Tuberculosis Control in the United States," Public
Health Reports, LXII (1947), 337-338; Milbank Memorial Fund (New York,
1940), p. 7. Trudeau had a small Taboratory, associated with his faci-
lity, for experimental work, but most such sanatoria did not. Trudeau,
"The Treatment of Experimental Tuberculosis by Koch's Tuberculin,
Hunter's Modification and Other Products of the Tubercle Bacillus,"
Medical News, LXI (September 3, 1892), 253-258. The first American vol-
untary anti-tuberculosis organization, the Pennsylvania Society for
Prevention of Tuberculosis, was founded in 1892 (by Dr. Lawrence Flick)
but it, Tike municipal and state health departments, had not yet come
up with any innovative public health programs. Edwards, Palmer, and
Lowell, p. 11; Burke, pp. 49-50.

54pnn. Rep., Bd. of Health, 1893, pp. 26-27; New York City
Board of Health, The Action of the Health Department in Relation to Pul-
monary Tuberculosis and the Scope and Purpose of the Measures Recently
Adopted for its Prevention, p. 4.

55palmberg, pp. 809, 357, 367-368, 377.
56Ann. Rep., Bd. of Health, 1894, p. 96.

57/1hid., pp. 96-97.
58Ann. Rep., Bd. of Health, 1893, p. 27; Biggs, British Medical

Journal, XX (1897), 63; Biggs, Am. Jnl. of Med. Sci., n.s., CIX (January
1895}, 19.




184

591bid.; Ann. Rep., Bd. of Health, 1894, pp. 93-94; New York
City Board of Health, The Action of the Health Department in Relation to
Pulmonary Tuberculosis and the Scope and Purpose of the Measures Recently
Adopted for Its Prevention, p. 4.

60Biggs, Am. Jnl. of Med. Sci., CIX (January 1895), 17-19.

61F14ck, p. 709; "Tuberculosis and Boards of Health," N.Y.
Med. Jdnl. (March 3, 1894), 277; "Practical Measures in the Prevention
of Tuberculosis," Medical Record, XLIV (October 14, 1893), 507; “"Notifi-
cation of Tuberculosis," ibid., XLIV (November 11, 1893), 640; "Regis-
tration of Tuberculosis," JAMA, XXIT (March 17, 1894), 401.

62pnn. Rep., Bd. of Health, 1894, pp. 95-98.

63up Report on Tuberculosis," JAMA, XXI (December 12, 1893),
992; "The Health Department and Pulmonary Tuberculosis," Medical Record,
XLIV (December 23, 1893), 817; "Tuberculosis a Contagious Disease,"
ibid, 831-832. Biggs' efforts were presented to the public in a favor-
able 1ight in Times, November 30, 1893, p. 8.

641t should be noted that he was not the first to stress the

importance of Tocal health officials having vital information on consump-
tives. Shattuck, in 1849, strongly emphasized the value that a register
of cases would have in providing local boards of health with clues as

to the role of external circumstances in the transmission and causation
of the disease. Shattuck, Report of a General Plan for the Promotion of
Public and Personal Health . . . Relating to a Sanitary Survey of the
State, a report prepared for the Massachusetts Sanitary Commission
Boston: Dutton and Wentworth, 1850), pp. 94, 182. Biggs' goal was to
gather up-to-date information on all cases, not only so that medical
inspectors could visit each patient but because, 1ike Shattuck, he felt
that such data could be used to produce epidemiological maps that would
provide graphic aids that would contribute to a better understanding of
the modes of extension of tuberculosis and perhaps suggest the measure
needed for its suppression. Ann. Rep., Bd. of Health, 1894, p. 96.

65Ibid., pp. 98-99. A random investigation of the health his-
tories of a number of patients Tisted on their death certificates as hav-
ing died of respiratory diseases other than tuberculosis revealed inci-
dents of previous consumption. Embarrassed doctors were called in to
explain such discrepancies. See Biggs, Am. Jdnl. of Med. Sci., n.s. CIX
(January 1895), 26.

66The information was used solely for the purpose of sending
the victim information--similar to the circulars distributed in New York
in 1889--on how to avoid reinfecting himseif and others. N.Y. Med. Jnl.
(March 3, 1894), 277. A similar order was passed by the State Board of
Health in Washington. JAMA, XXII (March 17, 1894), 401.




185

67Medical Record . XLIV (October 14, 1893), 501; ibid., XLIV
(November 11, 1893), 640; "The Proposed Action of the Board of Health in
Reference to the Registration of Tuberculosis," N.Y. Med. Jnl. (February
17, 1894), 214-233; Flick, pp. 709-710; JAMA, XXII (Feburary 17, 1894),
222-226, 262-268. The doctors raised the objection that to register
consumptives as victims of a contagious disease would be to label them
as social outcasts and add further burden to their already miserable
lives. One practitioner feared that well-gathered tuberculosis data
would create statistics that would evoke panic. Anonymity, he felt, was
preferable to the alternative of identifying consumptives who would be
"Tooked upon as peripatetic fountains of danger." Another colleague
added that the disease was not hereditary and not at all communicable and
could be controlled only by preventing the marriages of tubercular pa-
tients. Ibid., pp. 222-226. Although coming from the mouths of resi-
dents of the City of Brotherly Love, the protestations of the faction
of physicians opposing registration were, one suspects, expressed for
reasons other than simple humanitarianism. The outcome was that the
Philadelphia Board of Health postponed registration and instead distri-
buted rules on tuberculosis prevention and disinfected the premises in
homes where death from consumption had occurred--expedients that the
medical profession apparently could tolerate. Flick, p. 710; Annual
Report of the Philadelphia Board of Health, 1894, pp. 72-78.

68paniel M. Fox, “"Social Policy and City Politics: Tubercu-
losis Reporting in New York, 1889-1900," Bulletin of the History of
Medicine, XLIX (Summer 1975), 177. The early 1890s saw the rise of a
variety of occupational groups that sought special privileges in the
control of some area of public 1ife. Science had given rise to the
"expert," and collectively the "experts" demanded that society recog-
nize them and give them the exclusive right to control in their area
of expertise. In light of such a trend, physicians had reason to fear
any intrusions by public health workers. S. J. Kunitz, "Professionalism
and Social Control in the Progressive Era: The Case of the Flexner Re-
port," Journal of Social Problems, XXII (October 1974), 18-23.

69Fox, pp. 177-178; Burrow, passim.

7OBy comparison, the cooperation of doctors with the Health
Department's diphtheria program brought them the advantage of a free,
or inexpensive, antitoxin medication that led to dramatic recoveries and,
consequently, the admiration of fee-paying patients. Moreover, there
was no social stigma associated with the ailment so that there was no
objection to its being reported. The contrasting reactions of the
medical community in New York to the diphtheria and tuberculosis public
heaith efforts is examined somewhat in Barbara Rosenkrantz, "Cart before
Horse: Theory, Practice, and Professional Image in American Public
Health, 1870-1922," Journal of the History of Medicine and Allied
Sciences, XXIX (January 1974), 65-69. Rosenkrantz also detects certain
common socioeconomic characteristics among public health supporters
which contrast with those of the physicians who opposed them. See
pp. 60-61.




186

“Tpnn. Rep., Bd. of Health, 1894, pp. 93-94; New York City
Board of Health, The Action of the Health Department in Relation to Pul-
monary Tuberculosis and the Scope and Purpose of the Measures Recently
Adopted for Its Prevention, p. 4.

/2The operators of all public institutions, on the other hand,
were "required" to furnish data on ail tubercular patients under their
observation. Ann. Rep., Bd. of Health, 1894, pp. 94-95.

/3gottles for collecting sputa, and accompanying forms, were
left at the drugstores already used as stations for the distribution
and collection of diphtheria culture kits. Sputum samples were picked up
by the collectors and examined microscopically at the bacteriological
laboratory for tubercie bacilli; : a report of the findings was then for-
warded to the physician, free of charge. Ibid.; Ann. Rep., Bd. of Health,

1894, pp. 94-95.

/4The article suggested that Biggs considered his program a
temporary one and that compulsory registration was not far off. If -
accurate, it is quite possible that he "leaked" this statement to test
publis and professional reaction. Sun, February 15, 1894, p. 2.

75Times, April 27, 1894, p. 8.

76“Examination of Sputum for Tuberculosis," Medical Record,
XLVII (February 16, 1895), 204; "A Circular of Information to Physicians
Regarding the Measures Adopted by the Board of Health for the Prevention
of Tuberculosis in the City of New York," N.Y. Med. Jnl. (May 15, 1894),
574-575; "Tuberculosis Prevention," JAMA, XXII (May 12, 1894), 723.

7Tp petter sense of the tuberculosis problem can be gained
from the yearly statistics of 1894 which show that the total of all
deaths from the nine most fatal, of those designated as, infectious dis-
eases--smallpox, measles, scarlet fever, diphtheria, whooping-cough,
typhoid fever, influenza, cerebrospinal meningitis, and typhus fever--
did not equal that ot the figure for pulmonary tuberculosis alone. The
contrast is even more startling when it is brought to mind that there
were no exclusionary provisions in insurance policies regarding these
nine ailments and that they were legally reportable; the yearly death
toll from these infectious diseases--4,638 people--was surely a more
accurate figure than that for phtisis whose devastation went beyond
the 4,658 mortalities officially recorded. Ann. Rep., Bd. of Health,
1894, pp. 8, 73-74,

"81bid., p. 8.

791pid., 1896, pp. 31-32; Biggs, "To Rob Consumption of its
Terrors," Forum, XVI (February 1894), 758-762; Winslow, Life of Biggs,
p. 136; Biggs, Am. Jnl. of the Med. Sci., n.s., CIX (January 1895),
17-27; New York City Board of Health, The Action of the Health Department
in Relation to Pulmonary Tuberculosis and the Scope and Purpose of the




187

Measures Recently Adopted for Its Prevention, pp. 1-4; Biggs, Trans. of
N.Y.A.M., 2nd ser., XII (1895), 420-448.

80uThe Health Department and the Examination of Tubercle
Bacilli," Medical Record, XLVII (October 19, 1895), 574; Biggs, Am. Jnl.
of Med. Sci., n.s., CIX (January 1895), 26. Former New York City Com-
missioner, Dr. Cyrus Edson, insisted on establishing a similar program
when he moved on to the New York State Board of Health. Ibid.

81Letter from Joseph Lister to Biggs, August 8, 1895, pp. 1-2;
Prudden, Sketches and Letters, p. 290.

82New York City Board of Health, The Action of the Health
Department in Relation to Pulmonary Tuberculosis and the Scope and Pur-
pose of the Measures Recently Adopted for Its Prevention, p. 6; Ann.
Rep., Bd. of Health, 1895, p. 38. Five assistants (two clerks, one
collector, and two laboratory aides) had been added to the laboratory
staff in anticipation of a growing amount of diagnostic work. Bd. of
Ald., Proceedings, CCXV (July 2, 1894-September 18, 1894), p. 191.

83Times, December 15, 1894, p. 4; November 1, 1895, p. 4.

84Christopher C. Yates, An Essay on the Bilious Epidemic Fever
Prevailing in the State of New York (Albany: H. C. Southwick, 1813),
pp. 7-9.

85Ib1d., pp. 10-48; Review of "An Essay on the Bilious Epi-
demic Fever Prevailing in the State of New York" (Albany, E. and E.
Hosford for the author, 1813), pp. 7-44; David Hosack, Remarks on the
Treatment of the Typhoid State of Fever (New York: Van Winkle and
Wiley, 1815), pp. 3-11.

86B]oomf1e1d, pp. 2-4; Frederick Gay, "The Contribution of
Medical Science to Medical Art as Shown in the Study of Typhoid Fever,"
University of California Chronicle, XVIII, no. 2 (1916), p. 11. Louis'
work was translated into English but received 1ittle attention from
the American medical community. Reginald Heber Fitz, Typhoid Fever at
the Massachusetts General Hospital During the Past Seventy-Eight Years.
Mortality; Intestinal Haemorrhage; Perforation; Relapse (1902), p. 1.

8781oomfield, p. 5.

88Nathan Smith, A Practical Essay on Typhous Fever (New York:
E. Bliss and E. White, 1824), pp. 16-17.

8. w. Gerhard, "On the Typhus Fever which Occurred at Phila-
delphia in Spring and Summer of 1836; ITlustrated by Clinical Observa-
tions at the Philadelphia Hospital; Showing the Distinction between
this Form of Disease and Dothinenteritis or the Typhoid Fever with
Alteration of the Follicles of the Small Intestine," Am. Jdnl. of Med.
Sci., XIX (1836), 289-322; Park, "The Bacteriology of Typhoid Fever,”
Medical News, LXXV (December 16, 1895), 609; Fitz, p. 1.




188

90E14isha Bartlett, The History, Diagnosis and Treatment of
Typhoid and of Typhus Fever (Philadelphia: Lea and Blanchard, 1842),
passim. An active and effective champion of the contagion concept of
infectious disease and, particularly, the transmissability of typhoid
fever was William Budd--British physician, bacteriologist, and sanitary
investigator. His studies provided strong evidence that fecal matter
was an important source of infection and that milk and contaminated water
were likely sources of its proliferation. William Budd, Typhoid Fever:
Its Nature, Mode of Spreading, and Prevention (London: Longmans, Green
and Co., 1873), pp. 120-147; Gay, University of California Chronicle,
XVIII, no. 2 (1916), 12; Dubos, "The Evolution of Medical Microbiology,"
Bacterial and Mycotic Infections of Man, p. 620; Dolman, "William Budd,"
Dictionary of Scientific Biography, Il, pp. 574-576.

91Keen, The Annals of the American Academy of Political and
Social Science, LXXX (November 1918), 18; Fitz, p. 14.

921h4id.; W. H. Thomson, "On the Treatment of Typhoid Fever,"
Medical Record, X (October 30, 1875), 739; "Therapeutic Hints," ibid.,
XLIV (November 25, 1893), 699; "The Cool Bath in Typhoid Fever," ibid.,
XLIV (August 26, 1893), 281. Dr. W. H. Thomson, professor of Materia
Medica and Therapeutics at the University of the City of New York, was
one of those who considered typhoid contagious but likened it to a man
on a runaway horse, that is, uncontrollable. Thomson, ibid., X (October
2, 1875), 673.

93Ebert taught histology and embryology at the University of
Zurich's school of veterinary medicine and was instrumental in the
1870s, along with Klebs and a small number of others, in bringing the
knowledge of bacteria, in whicn the French had taken the lead, to the
attention of German scientists. He had aiready published some papers
in Virchow's Archiv fur Pathologische Anatomie when he began the study
of typhoid fever in 1879. He examined twenty-three cases of the dis-
ease and in twelve found distinct rod-like organisms which he assumed
bore a causal relationship to the inflammatory condition he had observed
in the spleen and intestinal Tymph nodes they inhabited. Ebert did not
actually isolate and cultivate the typhoid bacilli (Salmonella typhosa,
originally known as Eberthella typhosea) and so shares the honors of
of discovery with Georg Gaffky. Biggs, "The Advance in Our Knowledge
of Typhoid Fever," Medical News, LXXV (November 11, 1899), 609; Gay.,
p. 14; Acknernecht, A Short History of Medicine (New York: The Ronald
Press, 1955), p. 167; Gert H. Brieger, "Carl Joseph Ebert," Dictionary
of Scientific Biography, V, pp. 276-277. Gaffky was one of the first
two assistants (the other was Loeffler) assigned to Koch soon after the
founding of the Imperial Health Office. Koch had been able to distin-
guish and photograph masses of bacilli which he felt caused typhoid but,
like Ebert, had found them in less than one-half of the cases he exam-
ined. For several years Gaffky experimented with different cultural
methods and was finally able to isolate the disease-causing microbes in
pure cultures and definitely distinguish them from similar appearing
bacilli that were secondary invaders of typhoid-damaged tissues. Gaffky,




189

“"Zur Aetiologie des Abdominaltyphus," Mittheilungen aus dem Kaiserlichen
Gesundheitsamte, Il (1884), 372-420; Gay, p. 4; Gloria Robinson, "George
Gaffy," Dictionary of Scientific Biography, V, pp. 219-220. In 1884
Gaffky was able, for tne first time, to grow the typhoid bacilli success-
fully outside the human body. His improved staining methods made it pos-
sible to confirm Ebert's work so that he is often considered a co-
discoverer of the germ. Gay, p. 14; Acknerknecht, A Short History of
Medicine, p. 67; Biggs, Medical News, LXXV (November 11, 1899), 609.

941y, New York typhoid fever continued to be responsible for
snuffing out the lives of several hundred each year and causing extreme
pain and the temporary debilitation of countless more. Ann. Rep., Bd.
of Health, 1879, p. 166; 1895, p. 10; 1898, pp. 216-217. The case his-
tories of Dr. Francis Delafield graphically depict the cataclysmic ef-
fects that tyhpoid fever had on those in its clutches and the virtual
helplessness of the physician. Delafield, "Case Reports of Typhoid
Fever, 1874-1903," two volumes of case histories in the files of the
New York Academy of Medicine, passim.

95Rosenkrantz, Public Health and the State, Changing Views
in Massachusetts, 1842-1936, pp. 99-104. Interest in typhoid fever had
become something of a tradition in Massachusetts as Lemuel Shattuck, the
pioneer force in the public health movement in that state, had studied
under Louis and translated his classical work on typhoid for American
physicians. Fitz, p. 2. His successor Sedgwick's major concern was
the devising of filtering and straining mechanisms to remove the patho-
genic microbe from the state's waterways. A graduate of Johns Hopkins
University, Sedgwick taught at the Massachusetts Institute of Technology--
while a consulting biologist to the State Board of Health--where he
started a short Tecture course on bacteriology to those students who were
contemplating entering medical school after graduation. Sedgwick, "In-
vestigation of Recent Epidemics of Typnoid Fever in Massachusetts,"
Massachusetts State Board of Health Annual Report, 1892, pp. 665-742;
Paul F. Clark, Pioneer Microbiologists of America (Madison: University
of Wisconsin Press, 1861), pp. 109-111.

96Rosenkrantz, Public Health and the State, Changing Views in
Massachusetts, 1842-1936, pp. 104-105. Biggs, it is recalled, was in-
volved in a similar incident in Plymouth, Pennsylvania in 1885, and
with similarly disappointing results. See above, pp. 27-28.

71bid., p. 104.

986ay, p. 15; Rene Dubos, Louis Pasteur, Free Lance of Science
(Boston: Little, Brown, and Company, 1950), pp. 271-272. Von Petten-
kofer's views were investigated, and generally confirmed, by a special
committee to the Section on State Medicine of the American Medical Asso-
ciation whose reported, entitlied "Relations of Meteorological Conditions
to the Origin and Prevalence of Acute Diseases," appeared in Sanitarian,
CCLSVI (January 1892), 3-10.




190

99Dubos, Louis Pasteur, Free Lance of Science, p. 272.

100800, Rep., Bd. of Health, 1879, p. 166; 1895, p. 10. The
disease typically caused lung congestion, vomiting, ruptured and per-
forated organs, soarinyg body temperatures, blood filled cavities, ema-
ciation, delirium, and often early death. The best a conscientious
physician could realistically hope to do was to relieve the suffering.
Delafield, "Case Histories of Typhoid Fever, 1874-1903," I, pp. 7-39;
IT, pp. 3-44; Herbert Morgan, "The Enteric Bacteria," Bacterial and
Mycotic Infections of Man, pp. 626-627.

]0]“Fau1ts of Human Drainage," Medical News, XLVIII (April 3,
1886), 381-382; Times, July 24, 1894, p. 9.

1021p4d., February 11, 1895, p. 4; July 26, 1895, p. 4;
March 18, 1896, p. 4.

103pyrfy, A History of Public Health in New York City, 1866-
1966, pp. 162-163; Oscar Handlin, The Uprooted (New York: Grosset and
Dunlap, 1951), pp. 201-206.

104R. pfeiffer and W. Kolle, "Experimentelle Untersuchungen
zur Frage der Schutzimpfung des Menschen gegen Typhus abdominalis,"
Deutsche Medicinische Wochenschrift, XXII (November 12, 1896),
735-373; Biggs, Medical News, LXXV (November 11, 1899), 610; Dubos,
“"The Evolution of Medical Microgiology," Bacterial and Mycotic Infec-
tions of Man, p. 11.

1051h4d.; Rosen, A History of Public Health, p. 331; Ferdinand
Widal, "Serodiagnostic de la Fiévre Typhoide,” Semaine Medicale, XVI
(1896), 259. The latter work represented the practical beginnings of
serum diagnosis. Although the test is named after Widal, the real
groundwork was done by Gruber and Pfeiffer. Not surprisingly, the French-
man Widal made no mention of the two Germans in his short paper. See
ibid.

106Park, on the other hand, maintained a spectator's interest,
but a personal one, in the early anti-typhoid activities of the labora-
tory as he had suffered a near fatal attack of the disease in August
and did not return to his work until November of 1896. Oliver, pp. 153-
155.

107834gs, British Medical Journal, II (1897), 630; Frederick
Gorham, "Bacteriology and Public Health," A Half Century of Public
Health, ed. Mazyck Ravenel (New York: American Pubiic Health Association,

1921), p. 88.

1084nn. Rep., Bd. of Health, 1896, pp. 30, 232; Biggs, "The
Serum-Test for the Diagnosis of Typhoid Fever, with a Descriptiocn of the
Methods Followed and the Results Obtained in its Use in the Laboratories
of the Health Department of New York City.," Am. Jdnl. of Med. Sci., n.s.,
CXIII (March 1897), 281-283.




191

199 nn. Rep., Bd. of Health, 1896, pp. 232-233,

]]OFrom 1897 through 1899, the laboratory conducted 4,114 Widal
tests. Ann. Rep.,Bd. of Health, 1897, p. 38; 1898, p. 83; 1899, p. 72.

1piggs, Am. JInl. of Med. Sci., n.s., CXIII (March 1897),
283-292; Park, Medical News, LXXV (December 16, 1895), 791-795. The
agglutination test for typhoid fever was soon adopted by state and local
health departments throughout the country. Charles E. Simon, "The Impor-
tance of Laboratory Methods in Diagnosis," Maryland Medical Journal,
XXXVI (January 23, 1897), 257-261; Jerome B. Thomas, "Serum Diagnosis of
Typhoid Fever, with Reports of Fifty-Seven Cases Tested for the Reaction
by Examining Specimens of Dried Blood," Medical News, LXX (April 13,
1897), 422-428; Delaware Bacteriological and Pathological Laboratory,
Special Bulletin A (1901), p. 3. European public health Taboratories
were to employ the technique too but they, as a rule, were not quick
to implement diagnostic procedures as were municipal and state labora-
tories in America. Robert H. Pary, "Health Centers in Their Relation
to Social Medicine and Public Health," Modern Trends in Public Health,
p. 523; Welch, Public Health in Theory and Practice (New Haven: Yale
University Press, 1925), p. 390. The procedure, under the best Tabora-
tory conditions, had an accuracy of about 75 percent. Biggs, Am. Jnl.
of Med. Sci., n.s., CXIII (March 1897), 290; Park, Medical News, LXXV
(December 16, 1895), 795. Physicians were encouraged to send in feces
and urine samples, from dubious and convalescent cases, to the labora-
tory where they were examined by Dr. Alfred A. Hess--a new addition to
the laboratory staff-who was assigned the task of devising a technique
to differentiate the typhoid bacilli from other related strains from
such specimens, The successful result was the "Hess method" which
joined the other free diagnostic procedures offered to the physicians of
New York City. Ibid., p. 292; Biggs, Medical News, LXXV (November 11,
1899), 611; "The Clinical Value of the Widal Test," Medical Record, LII
(December 4, 1897), 826-827; Ann. Rep., Bd. of Health, 1897, p. 38;
1898, p. 83; 1899, p. 72. The diagnostic tests proved to be a boon dur-
ing the closing weeks of the Spanish-American War, during which time the
work of the Taboratory doubled as a large number of sick soldiers were
stationed in and around the New York area. Ibid., 1898, p. 83.

11284ggs, Am. Jdnl. of Med. Sci., n.s., CXIII (March 1897),

288, 294.

137nn. Rep., Bd. of Health, 1896, p. 216; Oliver, pp. 141-152,
157-158. Park's letter of commission introduced him as the Assistant
Director of the Hospital Bacteriological Laboratory of the New York City
Health Department and requested that all courtesies be shown him. Charles
G. WiTlson, Letter of introduction to Great Britain, France, and Germany,
April 29, 1897. Park visited the Pasteur Institute and spent a few days
in Berlin but was unable to meet Koch and Pfeiffer, who were away in
India at the time. Oliver, pp. 157-158.




192

4nn. Rep., Bd. of Health, 1895, p. 38. The obligation of
public health authorities to protect the community from smallpox with
preventive inoculations was already a well-established tradition when an
1874 Taw was enacted to provide the funds for a permanent corps of vacci-
nators in New York City. Duffy, "Science and Medicine," Science and
Society in the United States, pp. 110-114; Wain, pp. 194-195; Minutes
of the Proceedings of the National Quarantine Convention, p. 50;
President Chandler and the New York City Health Department, 1866-1883,
p. 10. The long, fought-out battle over whether human or bovine lymph
was most efficacious and safest Ted to some vacillation, but by 1876 a
cow farm in New Jersey came under the direction of the Health Department
and served as the site for the manufacture of vaccine. After a number
of changes of location the animals were moved to Forty-Fourth Street.
M. Guerin, "Progress of Medical Science," Medical Record, V (March 1,
1870), 34; Ann. Rep., Bd. of Health, 1896, p. 234.

]15Former1y the serum underlying smallpox vesicles on the backs
of animals was extracted and dried on quills or ivory points. The
European method was to use the pulp of the vesicle in a homogeneous
glycerin mixture. Biggs tested both on children and found that glycer-
inated pulp provided a higher percentage of successful vaccinations.
Ibid., pp. 25, 217, 235.

M61p4d., p. 235.

]]7Do]man, Dictionary of Scientific Biography, VII, p. 424;
Dubos, Pasteur, Free Lance of Science, pp. 341-342.

1187nn. Rep., Bd. of Health, 1896, p. 235.

1]9Ib1'd., p. 226. The bacterial origins of tetanus and the
basic techniques for the production of an antitoxin were discovered
during the mid-1880s. Although the disease still occasionally occurred
following childbirth and Tlacerated wounds, the advent of aseptic and anti-
septic surgery had cut down tremendously on its incidence. Ackerknecht,
A Short History of Medicine, p. 167; "The Treatment of Tetanus," Am. Jnl.
of Med. Sci., n.s., CV (February 1893), 188; Park, "Contribution of Bac-
teriology to Therapeutics," Pediatrics, IV (November 1, 1897), 390. The
manufacture of the antitoxin was complicated by the fact that the toxin
was unstable and undependable and the strength of the antitoxin diffi-
cult to standardize or control. Using pure tetanus cultures obtained
from the British Institute of Preventive Medicine, Park and his asso-
ciates attacked the problem and conducted 171 separate tests to find the
safest procedures for handling the sensitive toxin and yet still managed
to send out 3,930 cc. of the curative for the immunization of human pa-
tients and animals, free of charge to all public institutions and for
sale to physicians at Health Department offices. Ibid., p. 229.

1201pid., pp. 9, 227.
1211p44d., pp. 227-229.



193

]2281995 summarized the results of the study, carried out pri-
marily by Park and Williams, in the Annual Report for 1896 and in two
nationally circulated medical journals. The object lesson was clear:
physicians were presented with strong evidence that, despite their train-
ing and past beliefs, they could no longer depend on the diagnostic sup-
position that diphtheria was always found in conjunction with a false
membrane. Practitioners were cautioned by Biggs that they could there-
fore not do it alone--they needed the assistance of the laboratory and
were arrogant to believe otherwise. Biggs, "Some Investigations as to
the Virulence of the Diphtheria Baciili Occasionally found in the
Throat Secretions in Cases Presenting the Clinical Feature of Simple
Acute Angina," Ann. Rep. Bd. of Health, 1896, pp. 278-281; Biggs, Am.
Jdnl. of Med. Sci., n.s., CXII (September, 1896), 411-414; Biggs, Trans-
actions of the Association of American Physicians, XI (1896), 249-251.

123pnn. Rep., Bd. of Health, 1896, pp. 31, 217, 231. Some of
the enthusiasm for serum treatment was created by developments in this
direction at the Pasteur Institute and were instigated by Anna Williams
who had been sent there for a few weeks of study. At the Institute,
where immunology had become something of a specialty, she was taught
the fine points of rabies diagnosis and worked alongside Marmorek, who
was involved in investigations on what was thought to be a strepto-
coccus antitoxin. Oliver, pp. 141-152; Dubos, Pasteur, Free Lance of
Science, p. 261; Ann. Rep., Bd. of Health, 1896, p. 216.

1241pid., pp. 231-232.

125The greatest pressure was on Alfred Beebe who, in perform-
ing diagnostic work with his staff of technicijans, had time limitations
on his efforts that the research people did not. After he was granted
two additional laboratory attendants, he complained bitterly that the
increase in working force was not enough and that "this work has been
very onerous on all concerned during the greater part of the year."
Ibid., pp. 215, 225. The work he referred to had accelerated from pre-
vious years and seemed to justify his unhappiness. His subdivision in
1896 conducted 10,293 bacterial diagnoses of cases of suspected diph-
theria, 13,113 secondary bacterial examinations of specimens from diph-
theria convalescents, 1,856 examinations of sputum for the germ of
tuberculosis, and 1,643 examinations of samples from healthy throats in
infected families. 1Ibid., p. 214. The exact amount of help Beebe had
is difficult to determine. The division of bacteriology listed six
laboratory aides (three as assistants, three as attendants) for 1896,
but did not make it clear how they were apportioned between the research
and diagnostic facilities. 1Ibid., p. 9; Bd. of Ald., Proceedings,
CCSSIII (July 6, 1896-September 9, 1896), p. 306. Considering the
tediousness of microscopic examinations and the care that must be taken
when conducting diagnoses on which human 1ives may hinge, even in the
unlikely event that all six aides assisted Beebe, the climate in the
Criminal Court building laboratory must have been hectic. By way of
contrast, the Division of Foods Inspection, Offensive Trades, and
Mercantile Establishments had, for the same year, 1896, twenty-five
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non-physician inspectors of milk, fruit, meat, fish, offensive trades,
and mercantile establishments. Ann. Rep., Bd. of Health, 1896, p. 8.

1261p4id., pp. 217-218, 222-223, 233-234.
1271pid., pp. 226-234.
128There was precious little expertise among the newly hired
Assistant Bacteriologists so that the appointed tasks bore little rela-
tion to pasthistories. Alexander Lambert, for example, had written his
graduate thesis at the College of Physicians ans Surgeons on the physio-
logical effects of magnesium and while in practice did a study of sun-
stroke. See Lambert, "Some Investigations Concerning the Physiological
Action of Magnesium Salts," (unpublished thesis, College of Physicians
and Surgeons, 1888); Lambert, "Sunstroke as It Occurred in New York in
1896," Medical News, LXXI (July 24, 1897), 97-109. Once a member of
the Laboratory staff he conducted tetanus experiments, investigations
which helped lay the groundwork for a distinguished career in pharma-
cology. Lambert, "A Study of Tetanus and Its Treatment," N.Y. Med. Jnl.
(June 5, 1897), 414-416; Who's Who in New York City and State, 1905,
p. 531.

1297The blood "expert," Billings, for example, had been given
the specific job of disproving the allegations of Winters that diphtheria
antitoxin had harmful effects upon red blood corpusclies. This he did
using blood samples from immunized inmates at the New York Juvenile
Asylum, and yet too, also gave some assistance in the examination of
diphtheria bacilli cultures. Billings, "The Blood Corpuscles in Diph-
theria: With Especial Reference to the Effect Produced Upon Them by
the Antitoxin of Diphtheria,” Ann. Rep., Bd. of Health, 1896, pp. 297-
311; ibid., p. 278. When in 1894 the Health Board submitted its annual
money request to the Board of Estimate it distinguished between diphtheria
work, tuberculosis work, and research. This was perhaps done with the
hope that by identifying the laboratory with specific, well-known dis-
eases, the politicians on their Board would give more generously of the
public funds in their command. Bd. of Ald., Proceedings, CCXV (July 2,
1894-September 18, 1894), p. 191. This tack, however, was soon dropped.
Ibid., CCXIX (July 1, 1895-September 30, 1895), p. 443; ibid., CCXXIII
(July 6, 1896-September 9, 1896), pp. 305-306.

130g54gs, Trans. of N.Y.A.M., 2nd ser., XII (1895), 420-448;
Biggs, Am. Jnl. of Med. Sci.,n.s., CXII (September 1896), 411-414; Biggs
and Guerard, "The Use of Antitoxic Serum in the Treatment of Diphtheria
under the Supervision of the New York City Hezith Department, with a
Resume of Published Reports on this Subject," Medical News, LXIX (Decem-
ber 12, 19, 26, 1896), 677, 713, 723; Biggs, "Antitoxine in Diphtheria,"
Maryland Medical Journal, XXXVI (February 1897), 295-298; Biggs, "The
ReTative Strength of Diphtheria Antitoxin Serum," Lancet (August 22,
1896), 558-559; Biggs, "Discoveries in Bacteriology," The Independent,
XLIX (October 9, 1897), 4-5.

et iy
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131ann. Rep., Bd. of Health, 1896, p. 24.

]3ZGuerard and Wilson were graduates of Bellevue Medical Col-
lege while Agramonte and Hiss were products of New York's College of
Physicians and Surgeons. Med. Dir., N.Y., 1899, pp. 11, 64, 76, 83;
1903, p. 85; Who's Who in New York City and State, 1909, p. 671. Biggs
had probably come into contact with the former two in his capacity as
Professor of Pathological Anatomy (after 1895, Professor of Therapeutics
and Clinical Medicine) and heard of the latter two through Prudden.
Biographical sketch of Herman Biggs, with annotations in the hand of
Biggs, p. 1; Prudden, Sketches and Letters, p. 86.
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CHAPTER 4
TIMES OF CONFLICT

One of the newly appointed Assistant Bacteriologists put imme-
diately to work was Arthur Guerard. Biggs had never lost sight of his
goal of fighting tuberculosis and was growing impatient with the refusal
of public institutions to report cases, as required, with the reluctance

of physicians to do so voluntarily, and with the relatively small number

1

of sputum samples sent to the diagnostic laboratory.' A communication

presented to the Health Board pointing out the dangers of the transmis-
sion of consumption and other diseases through expectoration Ted to the
adoption of an anti-spitting ordinance to the Sanitary Code; this,
though, was only a minor stopgap as Biggs was making preparations for
more drastic actions.? His annual report from the bacteriological
laboratory, for 1896, carried the following notice:

The time appears to be rapidly approaching when measures, more
active than those now in force, may be properly inaugurated with a
view to more efficiently control the spread of tuberculosis in this
city. Having in mind its paramount duty as a conservator of the
public health, this Department cannot fail to recognize the fact
that, while pulmonary tuberculosis is a communicable, and therefore
preventable, disease, it is not legally so declared in the Sanitary
Code, and that the Department is therefore unable, until after
amendments are made to its Sanitary Code, not only to compel its
registration in common with other infectious diseases, but to
properly care for sufferers from the disease (whose helplessness or
ignorance makes them potent factors in the spread of infection).
The problem presented is undoubtedly difficult of solution, and no
step should be taken without the most careful consideration; but
that definite action must soon be taken cannot be controverted.

In taking such action, the Department will not only be fulfill-
ing its plain duty, but it is believed that this will meet with the
approbation of the public at 1ar%e, and of the best element of the
medical profession in this city.
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Despite his position that execution of anti-consumption maneuvers would
be greeted with general and professional acclamation, Biggs knew that
confrontation was inevitable. The basic issue of whether tuberculosis
should become a notifiable disease was based on the assumption that it
was truly contagious, a view that was still hotly and vociferously con-
tested.4 Guerard, accordingly, was assigned the task of providing sta-
tistical, epidemiological confirmation of the communicability of pulmon-
ary tuberculosis.

The result of Guerard's mission was a ward-by-ward, street-
by-street, building-by-building breakdown of the distribution of consump-
tion in the city.S His findings, released as a product of the bacterio-
logical division, did not contain conclusions arrived at upon the com-
pletion of traditional laboratory research techniques. No experimenta-
tion was involved, no inductive reasoning was employed, no controls were
sought; its purpose was to justify a preconceived belief--the "study"
was, quite simply, a po]emic.6

The data indicated that 42 percent of the deaths from tuber-
culosis occurred in 23 percent of the homes making up just 5 percent of
the total dwellings in the city. Not surprisingly, the centers of in-
fection were chiefly found in overcrowded homes, rear tenements, and
dilapidated buildings inhabited by the immigrant poor.7

In 1ight of what he considered the overwhelming evidence of
the infectiousness and communicable nature of consumption, Biggs was
irritated with the influence of old views and prejudices which he felt
created the hesitation and trepidation of authorities to exercise some

means of sanitary supervision of the malady. Public health officers, in
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his view, lacked the "full courage of scientific conviction. "8

Hoping to redress this situation, Biggs and Prudden submitted
a letter, on January 11, 1897, on the status of pulmonary tuberculosis
in New York City to Health Commissioner Wilson. After pointing out the
need for more treatment facilities for the indigent, it recommended that
an amendment be added to the Sanitary Code declaring consumption a com-
municable disease and that regulations be formulated under which its
surveillance could be exercised.? On January 12, the Health Board ap-
proved the suggestions and a week later added a section to the Sanitary
Code requiring physicians to report to the Health Department the name,
address, age, sex, and occupation of every case of puimonary tubercuiosis
under their observation.19

Notification of the existence and location of consumptives
would, it was stressed, enable the Department to speed disinfecting
units to homes vacated by their deaths or transfers to institutions.
Health Department inspectors would direct the removal of infected ar-
ticles for disinfection and issue orders to the owners of the premises
that the quarters be cleaned and renovated. Compliance, it was empha-
sized, would be enforced, but the assurances were given that the Depart-
ment would not carry out this policy "among the higher classes of the
community, especially those dwelling in private houses."” Circulars were
to be given to consumptives to inform them of the communicability of
their affliction but, again, this would be enforced only when the suf-
ferer resided in a tenement or lodging house.]]

Biggs apparently assumed that New York's physicians would not

object too strenuously to notification of all tubercular patients if
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they received assurances that the "better elements" of society, i.e.,
their more affluent patients, would not be forced to adhere to the
Department's restrictive regulations. The poor, on the other hand--it
was conjectured most would agree--required close supervision.]2

Why Biggs wanted the registration of all consumptives is not
entirely clear. Knowledge of the extent and distribution of cases had
been of enormous consequence in the diphtheria investigations and, per-
haps, it was hoped that similar data would aid in the battle against
tuberculosis. Even if no particularly effective line of experimentation
had yet suggested itself, the compulsory registration of phthisis vic-
tims was deemed a useful preliminary step in any venture by the labora-
tory division to seek out means to combat the pesti]ence.]3

The response of the medical community was rapid, often hos-
tile, and almost unanimous in its opposition to the regulation.14 A
special eight-man committee on tuberculosis of the New York Academy of
Medicine hastily increased its membership and met on January 21 to deal
with the matter. Readily conceding that the ailment was communicable
and that more stringent means were called for to protect the public, the
committee nonetheless recommended that the Board of Health delay enforce-
ment of compulsory notification, although it presented no specific jus-
tification for pos’cponement.]5

An editorial appearing a few days later in the Medical Record

was far less diplomatic. Branding the regulation as "offensively dic-
tatorial," of a "defiantly compulsory nature," and "obnoxious," it
predicted--and in fact, brazenly attempted to incite--the opposition of

local physicians and their resistance to any efforts to bring about



200

compliance to the order. Citing some concern for the personal liberty
of consumptives, the thrust of the hostility was clearly directed
against what was considered meddling in the private physician's manage-
ment of his patients and the insinuation that, although a professional,
he was incapable of encouraging the correct precautionary means to pre-
vent further transmission of the disease.

The hated edict of the Sanitary Code was correctly associated
with Biggs and hence the municipal bacteriological laboratory. The
editorial noted that the Taboratory division had done much good work but
accused the members of the Board of Health of seeking public applause at
the expense of the medical community by "unduly magnifying the importance
of its bacteriological department."16

The New York County Medical Society followed suit and came out
against compulsory reporting after wrestling with the idea of supporting
it with the provision that health inspectors be forbidden to visit or
have any communication with consumptive patients.17 Petitions of opposi-
tion were drawn up and presented to the mayor by members of the medical

profession while the editors of the Journal of the American Medical Asso-

ciation, after professing their support for anything that would aid in
the war against tuberculosis, declared themselves in sympathy with the
position of New York's doctors .18

As the battle dragged on there surfaced indications of the ani-
mosity certain practitioners held for laboratory investigators. The sen-
timent was nothing new and was an outgrowth of the belief of clinicians
that they were closer to the real source of human disease than experi-

menters. Laboratory workers were regarded by some as little more than
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well-trained technologists who became so involved in scientific abstrac-
tions as to Tose sight of the real needs of the sick. Furthermore, the
scientist was generally unable to provide the quick and simple solutions
to medical problems that physicians sought and often seemed to come up
with findings that were contradictory to experience or answers that were

evasive.]9 In such a vein the editor of the Medical Record bristled at

the thought of mandatory rules founded purely on bacteriological re-
search.20 In a letter published in the same journal the medical caste
system was evoked by a physician who objected to any interference in his
relationship with his patients by "some clever bacteriologist, who is
expert with the microscope and test tube, but who has not sufficient
knowledge of human nature to secure a living outside the laboratory in
which he is engaged."Z] A Dr. Clinton Walker was certain that pulmonary
tuberculosis was not contagious and was convinced that a large number of
physicians engaged in medical practice agreed "not including, of course,
those whose experience is limited to the four walls of the bacteriolo-
gical 1aboratory."22

Such extreme expressions of acrimony and sarcasm were not
typical--at least not publicly so--and there are even some published re-
ports supportive of compulsory registration and the municipal laboratory
with which it was linked.23 The local newspapers too backed the measure
and were certain that it would meet with public approvai.24 Neverthe-
less, the mood of the niedical community remained, on the whole, adamant
and bitter; not a dissenting vote was cast when the New York County

Medical Society voted to come out against the compulsory reporting of

tuberculosis cases.Z29
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Biggs had, from the start, anticipated an antagonistic reaction
from the doctors and was aware of their general suspicions of the com-
petency and motives of the researcher and their distaste for any issu-
ance from the laboratory that seemed to threaten their autonomy.26 A
number of circulars of information were released from the laboratory
which, while strongly reaffirming the necessity for the notification of
consumptives, were of a conciliatory tone. Physicians were informed of
the existence of collection centers where they could leave sputum samples
for examination and were reminded that this free service could be of tre-
mendous value in helping them in their diagnoses of pulmonary tubercu-
losis in its early stages. Reassurances were given that there would be
no interference with their private cases by any Health Department employ-
ees.2/ Nevertheless, and as future events would show, the atmosphere had
been poisoned and a reciprocal sense of trust which would have been to the
mutual advantage of the medical community and municipal laboratory, as
well as of benefit to the public health, did not exist.

The intensity of the conflict was largely a consequence of tim-
ing, The first positive steps toward improving the level of medical edu-
cation and the quality of physicians had begun, and a concerted effort
was underway by medical groups to improve the prestige of the practitioner
and to build public confidence in the profession.28 During such a sensi-
tive period physicians were generally in no mood to be directed by re-
searchers whose methods they did not always comprehend and whose recom-
mendations they did not necessarily trust.

The diphtheria program had irritated some because of its ambi-

tiousness and its implications of the physician's dependence on the
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laboratory for accurate diagnoses and for the production of the most ef-
fective medication for prevention and treatment; involvement with the
Health Department laboratory was, however, essentially voluntary. In the
case of tuberculosis registration the doctors were ordered to carry out
an activity they despised by an edict which was clearly identified with
the chief of the bacteriological division and which, to their thinking,
hatched from the municipal laboratory.

Biggs never retreated from his position and responded to the
barrage of criticism directed against him and his division in two talks
delivered a few days apart in late 1897. In these addresses, in which
glowing references to the English and German health systems were made,
Biggs called for an increase in the responsibilities and powers of public
health authorities and envisioned the Taboratory as playing a pivotal
role in the scheme. Strong hints were given that the medical profession
and Health Department could come to a mutually satisfactory arrangement:
allow public health officials to attempt to educate the masses on matters
related to communicable ailments, cooperate with their efforts to enforce
compulsory reporting, accept the necessity of removing patients from
their homes and placing them in public hospitals, and the Health Depart-
ment, through its bacteriological laboratory, would provide the physi-
cians with "the knowledge of the most recent discoveries in regard to
the infectious diseases and the means for their restriction, prevention,
and cure." Furthermore, the status and monetary advantages that could
be derived were pointed out with the assertion that the laboratory could
furnish the general practitioner without charge, "such expert assist-

ance and special information as may be useful to him in clinical work,
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which could not be otherwise obtained, excepting at greatly increased
trouble and considerable expense."29

The single most important commodity a community possessed,
Biggs declared, was the good health of its inhabitants. Drawing his
inspiration, one suspects, from the German fo]e model, he asserted that
sanitary officials had, to a very great extent, the community's general
welfare in their hands and consequently had to be allowed considerable
freedom to deal with all matters related to the pubilic health. Infec-
tious diseases were among the most prevalent and detrimental of all the
factors standing in the way of the general well-being and therefore had
to be given particular attention. Continuing, he noted that effective
measures for dealing with contagion could be within the grasp of munici-
pal sanitary authorities if they were furnished the resources to conduct
experimental investigations and to provide assistance in diagnosis and
disease prevention and treatment. Once this step was completed, Biggs
predicted, the only remaining major obstacles to the initiation of pro-
ductive health services were the ignorance of the public--which however
could be largely neutralized by educational campaigns carried out through
the distribution of circulars of information among the tenement popula-
tion--and, more importantly, as was learned, in New York, the lack of
cooperation and the intransigence of the medical profession. The physi-
cians were warned that it was inevitable that in certain situations
their self-serving motives and the goals of health officials would be
widely divergent; however, since the latter had the welfare of the en-
tire population to consider, in Bentham-T1ike terms he proposed that

"the greatest good for the greatest number" would serve as the first rule
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of action and the views of public health officers would, in such instances,
always have to prevai].30 Considering the benefits of a healthy citi-
zenry it followed--unequivocally as Biggs surmised--that sanitary offi-
cials had legitimate, autocratic powers that they were duty bound to
evoke against hindrances to the attainment of this end. 3!

Coming on the heels of the tuberculosis notification contro-
versy, Biggs' words were taken literally in medical circles and led to a
concerted effort to reverse the registration requirements and reorganize
the Health Department to the advantage of the city's private practition-
ers through, among other devices, emasculation of the bacteriological
laboratory.

In Tate January 1898, a bill was placed before the New York
State Legislature by Senator Brush proposing to enumerate specifically
what diseases the Health Department could require to be reportable--
pulmonary tuberculosis, needless to say, was not on the 1ist.32 The
Brush Bill, as it became known, had been formulated by a committee of
the New York County Medical Society, in the fall of 1897, and had been
approved by a majority of its members. Its contentions that consumption
was so widespread as to make any attempts at its elimination a "Utopian
dream" and that recommendations for its compulsory notification were
ludicrous, coming as they had from laboratory men with no experience in
treating the sick, were ridiculed in the pr‘ess.33 The Times, reflecting
the views of the respectable classes, and thus favorably disposed to any
procedure that might help to bring about stricter control over the immi-
grant masses, lashed out against what it considered the "politico-

mercenary" attack on the Health Department and labeled the membership
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of the New York County Medical Society as the "eminence of disgrace."34
In an effort to have the bill killed Nathan Straus, health commissioner
and president of the Board of Health, sought the support of renowned
tuberculosis authority Dr. Edward Trudeau, who responded with a long
statement to the legislators that characterized the drive to eliminate
consumption from the list of reportable ailments as a "return to bar-
barism."3°

A greater menace to the bactericlogical laboratory than the
provision that would have reduced its access to data on the extent and
location of tuberculosis cases was the section of the bill that called
for the discontinuation of its production and sale of antitoxins and
vaccines; this proposal loomed as a potential threat to its very exist-
ence, as its sponsors were well aware.36  The 1895 act of the New York
State Legislature that permitted the sale of surplus laboratory anti-
toxin specified that profits derived in this fashion were to be returned
to the municipal laboratory. The antitoxin fund had already made pos-
sible the establishment of the expanded research quarters and had pro-
vided the revenues to permit an increase in the division's staff,3’
Straus pointed out, in something of an exaggeration, that if the bill
became law the "splendid Bacteriological Bureau would be nearly abolished
and there would be little further use for it."38

In addition to those who participated in the determined maneu-

ver to destroy, or at least enfeeble, the bacteriological division for
its encroachments into the orb of the private practitioner, there were
also supporters of the Brush Bill who acted on the basis of their personal

concern for the financial success of pharmaceutical firms. The brief
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of the Special Committee of the New York County Medical Society support-
ing the legislation maintained that the provision permitting the private
sale of Taboratory products was contrary to the best interests of the
public and was open to abuse should the matter fall into the hands of
"unscrupulous persons." Such declarations of concern for the community
well-being, unsubstantiated and reeking of hypocrisy, were rejected out
of hand by the press.39 Far more candid was the objection expressed to
the municipality's apparent encouragement of its bacteriological Tabora-
tory to enter into business competition with its private citizens.40
Hinting that its involvement with antitoxins and vaccines would encourage
the Health Department eventually to manufacture and sell such items as
quinine, cocaine, chloroform, and perhaps even sterilized meat and milk,
the phantom of creeping socialism was portrayed, with Biggs' laboratory
division personified as its fountainhead.41

Embarrassed by such exaggerated logic, fear tactics, and the
association of the medical community with a callous proposal so contra-
dictory to the profession's expressions of concern for the public health,
a number of doctors--some of whom were members of the New York County
Medical Association and originally supported the bill--openly expressed
their opposition to the legislation under consideration in Albany. The
health boards of a few hospitals in New York City even sent letters of
support to Straus and stressed their appreciation of the Taboratory's
efforts in suppressing the spread of infectious disease.42 Abraham
Jacobi--who years earlier had cautioned against "bacteriomania'--warned
that, if the work of the Health Department laboratories were restricted,

it would be a "great detriment to the health and welfare of the City of
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New York."43 0On August 7, 1898, Straus received word from Albany that
Senate Bill number 5, the Brush Bill, had been killed in committee and
would not be recalled.%%

The Brush Bill was the most calculated and clearly inimical
of a series of events occurring, coincidentally, in 1898 which served to
impede the laboratory's accelerated development. In August, Biggs mar-
ried the former Francis Richardson. For the next several years the divi-
sion of bacteriology played a smaller and smaller part in his 1ife as
family matters and professional responsibilities consumed the vast
majority of his time.?® Consistent with his publicly-stated Tament
that public health officers were not sufficiently compensated, he in-
creased the hours of his private practice and his hospital associations.46
The opening in the fall of 1898 of the medical school born from the
merger of Bellevue Medical College and New York University sapped even
more of his time and strength as Biggs served the institution in the
capacities of Secretary and Professor of Therapeutics and Clinical Medi-
cine and Adjunct Professor of Principles and Practice.?/ Caring for his
two sickly children, his wife's illnesses, and his own failing health
drew him even further from any significant involvement in the labora-
tory's operations.48 Whatever new vistas Biggs may have envisioned for
the bacteriological division under his guidance, as suggested in two
public appearance he made late in 1897, none were to come to fruition.%?
The man who was the founder, the guiding spirit, the catalyst, the inter-
nationally recognized emissary, of the division of bacteriology would no
longer launch any laboratory-based innovations, although he was to con-

tinue to have a distinguished career in public health administration.?0
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The exact effect of his removal from the daily scene on the subsequent
history of the municipal laboratory, in particular, and the development
of public health bacteriology, in general, must. of course remain moot,
especially in light of the impact of other happenings during that period.

The return of Tammany to Tocal power in 1898 brought to an
end a four-year hiatus of progressive leadership that paralleled the
flourishing of the laboratory--the concurrency having been no mere coin-
cidence. The leadership of Mayor William L. Strong had effectively led
to the elimination of some of the blatant, corrupt practices that had be-
come commonplace in certain municipal agencies.5] Although concerned
with economy, so that funds were not as readily available as the labora-
tory's staff would have preferred, Strong's administration did take care
to avoid political interference in Health Department matters, much to
the delight of Biggs.52 The Tammany sweep in the municipal elections
of 1897 augured obstruction to the free-wheeling style of the bacterio-
logical laboratory; Biggs, in fact, seriously considered giving p his
director's position rather than work under what he felt would be the dis-
heartening conditions of Tammany rule.53

The Democratic machine lost little time in imposing the spoils
system as the new mayor, Robert A. Van Wyck, quickly replaced Health
Board president Wilson and Col. George E. Waring, who, as commissioner
of street cleaning, had single-handedly overhauled his department and
created, out of the chaos he inherited, an efficient work force.%4
Numerous Health Department supervisory personnel throughout the city
were removed and replaced by faithful party adherents as the patronage

mill continued to grind out appointments.®® An apparent deal between
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Tammany boss Richard Croker and his Republican counterpart, Thomas Platt,
led to enough relaxation of the rules of the New York City Civil Service
Commission to allow for the assignment of hundreds of subordinate posi-
tions to the throngs of Tammany place hunters .50

By early March, Nathan Straus, who had run afoul of the party
machine, was forced to resign as president of the Board of Health. The
vacancy was quickly occupied by Van Wyck's choice of Col. Michael C.
Murphy--once arrested for his part in a planned invasion of Canada--one
of the few Tammany Hall district Teaders not yet awarded a political
plum, a former Excise Commissioner, and a man with absolutely no expe-
rience whatsoever in matters of public health or medicine.5’

The Health Board too was quickly and completely in the hands
of Tammany and over the following four years an increasing number of
lower-Tlevel positions were filled with the appointees of district
leaders.?8 The offices of various bureaus became the "loafing grounds"
for ward politicians whose word often carried more weight than that of
the department's own experts. Subordinates with "pull" were able to
ignore, or refuse, their duties with impunity; complaints toc the Health
Board seldom brought any action. The department had become so tainted
by Tammany machinations by 1901, and its services so lax and inefficient,
that the Times charged it with being a "public disgrace" and no Tonger a
safeguard to the public health.2?

The sense of demoralization that pervaded the Health Depart-
ment, from 1898 until the initiation of reforms in 1902, was particu-
larly upsetting to the pre-Tammany veterans who stayed on during these

years and managed to carry on some worthwhile work.00 Included in this



211

group were many of the members of the staff of the bacteriological labor-
atory, the division that had been the least brutalized by Tammany's
manpower manipulations. Political appointees to bureaus that dealt with
such matters as disinfection and inspection did not require any unusual
expertise and had, besides, excellent opportunities--especially inspec-
tors of fruit, fish, meat, and offensive trades--for personal financial
gain.6] Laboratory positions, on the other hand, offered only the re-
motest possibi]ities for graft and, then too, "scientific men" were
looked upon as something of a special breed, i.e., of superior charac-
ter and the most reliable protectors of the general we11~be1‘ng.62 Fur-
thermore, Biggs had time and again shown himself to be outspoken and
could not have been expected to accept passively major intrusions into
his department's affairs without loud protestation.63 Nonetheless, the
bacteriological division was not impervious to the general erosion of
esprit de corps and the widespread demoralization that prevailed from
1898 to 1901.64

The effects of Tammany domination were not only damaging but
were more extensive than ever before. The new charter of Greater New
York went into effect on January 1, 1898, and widened the city's limits
to encompass areas that essentially comprise its present boundaries.
A1l the authority, duties, and powers that had belonged to the numerous
health boards of the towns and villages now part of the city were con-
ferred upon the New York City Department of Health, which suddenly had
three and one-half miliion people (up from two million) under its juris-
diction.65

The sanitary supervision of the various health agencies in the
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locations included in the merger had been generally inefficient and in-
consistent. In the course of reorganization the Board of Health set as
its foremost responsibility the abolishment of nuisances and abominable
practices in the outlying boroughs. To keep an eye on what were re-
garded as offensive trades--gas houses, slaughterhouses, manufactories,
certain shops--and questionable sewage disposal methods, the department's
inspection force, much to the satisfaction of Tammany's clamoring job
seekers, was rapidly expanded,66

The municipal laboratory too underwent modification. The con-
fusing separate designations of a Division of Pathology and Bacteriology
(Special), and Division of Bacteriology (Regular)--as appeared in the

1896 Annual Report--was done away with as a single Division of Bacterio-

logy, the Fourth Division, joined four other branches in the reorganized
Sanitary Bureau.®’ _The number of laboratory aides was doubled to handle
the increased load of specimens sent for examination for the detection
of tuberculosis, diphtheria, and typhoid fever,08
By way of contrast, there was only a 50 percent increase in
bacteriologists in 1898 (from eight to twelve) and by the following year
there was a reduction to the previous number.69  The laboratory's budgetary
allowance also did not keep pace with that of other divisions; research
was clearly not a priority of the Tammany-controlled Health Department.7O
The same administration lost no time in courting the favor of
certain of the city's businessmen and physicians who--for reasons of pecu-
niary self-interest--opposed the department's sale of diphtheria anti-

toxin.”/l The bait was quickly taken up--despite the defeat of the Brush

Bi1l the previous year--and Assemblyman Collier introduced a bill into
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the Legislature in Albany making it illegal for the Health Department to
sell its diphtheria antitoxin, or any biological products. Backers of
the legisTation supported their position on the basis of testimony which
alleged that there existed a more effective medication for the treatment
of diphtheria and that the antitoxin which was sold was of inferior qual-
ity and a potential health hazard. /2

In investigating the Tatter accusation an Assembly committee
called before it Dr. John Coshy, a recent Van Wyck appointment to the
Health Board, who replied that antitoxin "not fit for use among any
class of people" was sold to the Chicago Health Department at a tremen-
dous discount.’3 That city's Commissioner of Health, Arthur Reynolds,
vehemently denied the charge and personally credited the New York labora-
tory's antitoxin with having dramatically lowered Chicago's diphtheria
fatality rate.’4

The affair spilled over into the pages of the Philadelphia,

Medical Journal, whose editors and contributors found statistics to show

that Biggs' figures supporting the effectiveness of antitoxin treatment
in New York and Philadelphia (a combined 12.2 percent diphtheria mortal-
ity rate) were contrived and that the death rate was more than double
that amount (27.6 percent). His response that the journal's assault was
"malicious" and "disgraceful" was dismissed with the counterattack that
no government agency had the right, in any way, to interfere, directly or
indirectly, with the free operation of private enterprise.75 Stopping
short of an incrimination of wrongdoing, the editors made it a point to
note that the horses used for antitoxin production were housed and

cared for at an annual fee of $2,500, in the stables of the New York
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Veterinary College, of which Biggs was the president and his cousin the
treasurer.76

Biggs, in testifying in Albany, appealed to the Assemblymen
on the grounds that the sale of excess antitoxin was necessary for the
laboratory's very existence and for the continuation of the life-saving
services that evolved from its research.’/’ After considering all argu-
ments--including the protest that the laboratory's commercialism dis-
couraged budding pharmaceutical entrepreneurs--the Legislature voted
against the Collier Bil1.78

Undaunted by the outcome, delegates of state and county medical
associations, the United States Export Association, and the Drug Trade
Section of the Board of Trade, met with Murphy to convince him that he
had it within his power to issue a simple order to cease the sale of
antitoxin. Clearly confused by it all, the Health Board president vacil-
lated but hinted to the business representatives that they would be
satisfied with the decision ¥ ~~uld reach.’9

The Collier Bill, nevertheless, joined the Brush Bill in de-
feat--to the bacteriological laboratory, however, their failures were
Pyrrhic victories. Biggs' involvement in fignhting the proposals--coming
during years when personal problems, discord with the medical profession,
and Tammany's resurgence presented additional difficulties--created a
tremendous drain on his energies, mirrored in the dampening of the
laboratory division's spirit as a creative force in public health. No
new programs of any significance were initiated for the next several
years and the small amount of research that was conducted was routine,

uninspired, and pedestr‘ian.8O The entire experimental output from 1897
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to 1899 barely equalled that of 1896; the contrast was even greater in
regard to the character of the work than its quantity.a]

The more consequential efforts of the laboratory up to 1897
were guided by a sense of exigency and practicality very much a reflec-
tion of the nature of its director. Biggs had Tashed out against the
hesitation of public health workers to exploit what the science of bac-
teriology had uncovered about the infectious disease process and per-
ceived the municipal Taboratory as the proper institutional framework to
bridge the gap between fundamental discovery and application in the ser-
vice of prevention and treatment.82 His contacts, direct and indirect,
with some of the pioneers of bacteriology and his familiarity with de-
velopments in the discipline had imbued him with a strong sense of mis-
sion that Tent fuel to his impatient temperament; consequently, the
studies conducted under his aegis exuded an urgency and boldness that
often precluded some of the typical elements of classical research meth-
odology.

It is always true that the size of experimental and control
groups is a key factor in determining the researcher's ability to draw
meaningful conclusions and in providing a basis for others to consider the
validity of an investigation and the deductions derived from it; in
this respect the samplings used in a number of the laboratory's pur-
suits were 1'nadequate.83 The staff, made up primarily of young doctors,
was genuinely curious and ambitious, but it was, after all, composed of
part-time workers with private practices so that their opportunities to
accumulate significant amounts of relevant data, even had they had a

more patient employer, were restricted. Because of the modest pay scale
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even Park, like Biggs, maintained a private practice and taught so that
he too could not devote his total, undivided workday to the rigors of
research .84

The advantages of its association with the research laboratory
notwithstanding, the diagnostic Taboratory too siphoned off some of the
vitality of the professional staff members who had, in any case--consid-
ering the state of medical curricula--only received a moderate amount
of training 1in bacteriology and Tittle actual preparation for experimental
work.8% The Health Department laboratory's parameters had been molded
by Biggs so that it would not extend beyond its ciient-oriented role of
utility to its urban constituency. Diagnostic testing provided such a
service but diluted the already strained resources of the municipality's
bacteriological division.

Lacking an abundance of expertise and the time for extensive,
painstaking investigations--hallmarks of solid research--conclusions
were, on occasion, predicated on scanty experimental samples and were de-
pendent on the clinical data supplied by others, i.e., doctors who had
supplied information when availing themselves of the department's service
of free diagnostic examinations .80

Not only did the research frequently lack a sound methodologi-
cal approach but in some instances it showed disregard for human Ilife.

The city's inhabitants--especially the residents of its public institu-
tions--were regarded as readily available subjects for experimentation.87
In one such instance presumptiveness gave way to callousness. When at-
tending physician Dr. Joseph Winters objected to the use of diphtheria

antitoxin at the Health Department's Willard Parker Hospital, Park
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arranged for only alternate diphtheria patients to receive the medication.
After six weeks, long after it had become clear that those getting anti-
toxin treatment were responding better, and only when Winters was brought
to his knees and called for its end, the test was discontinued. Park
ruminated. on the incident later in his Tife--perhaps for phrposes of
catharsis--and explained that "although we had lost a few Tives by it,

we had gained a certainty as to the value of antitoxin which we would

not otherwise have obtained, and thus enabled us to persuade the members
of the medical profession much more rapidly than if we had not carried
out the exper%m&nts.”gS Despite such a rationalization, although prob-
ably genuine, this was research with a vengeance.

Such blatant irresponsibility was atypical and explainable,
even if not condonable, as an excess attributable to the exuberance of
the aficionados of a young science whose self-imposed goals included
promotion of the legitimacy of bacteriology as an instrument in the arma-
mentarium of public health medicine. The "selling" of bacteriology
within the context of experimental inquiries was a pervasive element in
the laboratory's early published reports. Works of elaboration and
verification--defending andproviding additional support for the more
fundamental discoveries of others (or, in the same genre, contradicting
the opposition of detractors)--constituted one such type of study.89
Others, with the same general goal, included discussions of the labora-
tory's gap-bridging = technical or administrative innovations and were
almost manual-1ike in their attempts to convince and instruct readers
(presumabliy physicians and public health officials) of the workability

of bacterial-oriented methods, as demonstrated by the New York mode1 .90
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The success of the laboratory division in providing an insti-
tutional and operational paradigm can be evaluated on the basis of its
acknowledged imitators.g] The public health laboratories that fo]]owed‘
the leadership of New York's bacteriological department, however, also

accompanied it in its fin de siécle decline.

Municipal and state health agencies, particularly in the east-
ern United States, had created facilities, or adapted existing ones, for
the diagnosis of diphtheria--Tater appropriately adding tuberculosis and
typhoid examinations--and true to the New York exemplar had begun the
production and distribution of antitoxin (gratuitously to the poor, in
most cases). Staffed by young physicians, working on a part-time basis,
these bacteriological facilities were launched and modestly subsidized
in response to the excitement engendered by the apparent success of the
serum treatment of diphtheria. Lip service was paid to the importance
of research, although investigations into means for the improvement of
antitoxin manufacture were almost invariably encouraged and most seri-
ously pursued.92 Even with such Timited horizons, by century's end
these laboratories had begun to suffer as undermanned staff, working in
inadequate, overcrowded facilities, were deluged with urine, blood, and
sputum samples sent for microscopic examinations by doctors, dentists,
and often veterinarjans. Such tests were conducted free of charge so
that laboratories were dependent upon the generosity of legislatures
and healtnh boards that preferred to channel funds into more traditional
public agencies.g3

By the Tate 18390s it had become clear from the example of the

several municipalities and states that had tried, that the incorporation
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of the laboratory into public health departments had not led to as full
an exploitation of the contemporary bacteriological learning as had been
anticipated. The economics of the marketplace and the vagaries of poli-
tical power structures that controlled the lifeblood of the laboratories
were obstacles of such enormous proportion'as to give little credibility
to the realization of Biggs' grand design. Publicly supported labora-
tories had also shown their susceptibility to the machinations of physi-
cians and business interests.%4 Barring some unforeseen ground swell

of popular demand as might follow a dramatic scientific breakthrough,

or the news of an imminent health emergency, city and state governments
were not apt to budge.

Other institutional formats had, however, already begun to
embrace bacteriology and successfully incorporate it into their organi-
zational structure. Clinical laboratories, most typically in teaching
hospitals--already well established entities in Germany, France, and
particularly England--were opened and conducted bacteriological examina-
tions and medical research.9? Students at a growing number of medical
schools were being introduced to the basic bacteriological methods of
disease diagnosis, although the incorporation of laboratory studies into
the curriculum was still in its early, awkward stages.96

Medical schools and the more progressive and affluent univer-
sities and colleges had found the creation of laboratories to be such a
highly expensive endeavor that by 1899 William Welch observed that he
could count on the fingers of one hand the number of educational insti-
tutions in America with facilities worthy of any note.?7 At that junc-

ture, and during the preceding years, the public health laboratories,
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with all their problems, were better supported than those of academia.
The colleges, universities, and newer organizational forms were to pro-
vide the effective settings for investigations into the broader aspects
of bacteriology, but the laboratories associated with municipal and
state health departments had served, Welch noted, to introduce a more
scientific spirit into public health medicine, and had stood as for-
midable means of defense between the community and epidemic disease.%8
The laboratory of the New York City Health Department was the prototype
of this peculiarly American institutional structure and had, through its
direct and indirect influence, maintained a pivotal position in the de-
velopment of medical bacteriology and the expansion of public health

services.99
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CHAPTER 5
GLORY AND DECLINE

The failure of the bacteriological laboratory to initiate any
innovative public health measures for several years, beginning at the
end of the nineteenth century, was more than an outgrowth of the local
political peculiarities and personnel situations alluded to earlier. At
the very time that the laboratory was feverishly involved in providing
leadership in devising and implementing practical means for the applica-
tion of bacteriology, the Timitations of the science of unlocking the
secrets of infectious disease were becoming increasingly obvious. The
hope that the study of microbes could lead, in the foreseeable future,
to elimination of the maladies they induced was generally abandoned as
the complex nature and resiliency of bacterial parasites, and their
perplexing relationship to man, became more and more appreciated.]

The bacteriological model of disease provided by the pioneering
efforts of Pasteur, Koch, and thejr associates and early successors,
which had held up so well for almost three decades, had begun to falter.
Certain ailments, among them some of the most highly contagious and
thus, assumedly, parasitically induced--e.g., measles, smallpox, whoop-
ing cough, "grippe"--had stubborniy resisted all efforts to detect their
etiological agents despite the application of techniques that had been
successful in the search for the microbes of diphtheria, typhoid fever,

tuberculosis, and cholera. The uncertainty went even further; the study
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of diseases whose pathogens had been identified led to indications that
contradicted the notions that they were transmitted by fomites or that
bacteria floated about in the air, infecting whole rooms or houses.Z2 The
role of insect vectors in spreading sickness, first soundly demonstrated
by Theobald Smith in 1893 while he was director of the pathology labora-
tory in the United States Bureau of Animal Industry, was pursued further
by Army researchers when American troops were sent to tropical zones in
the Spanish-American War and led to the recognition of a largely ignored
element in the complex picture of disease diffusion.3

With the growth of germs outside the living body assuming less
importance as a factor in causation, the role of the health carrier--
itself a vaguely understood phenomenon--appeared to be of greater conse-
quence than previously 1'mag1'ned.4 The very existence of the carrier
state itself was an enigma and raised obvious questions on individual
disease resistance and the causal influences of hereditary predisposi-
tion, personal hygiene, and societal factors.?

The bacteriological paradigm, weakened by the appearance of
anomalies in its theoretical and methodological facets relating to etio-
logy and transmission, was further strained by its inability to provide
a dependable model for the creation of preventives and curatives. It
had been hoped by bacteriologists that the introduction of antitoxin
for the treatment of diphtheria in the early 1890s would establish a
general principle by which curative sera for all infections could be
deve]oped.6 Such expectations were not realized; a decade later diph-
theria was still the only disease against which serum had a great prac-

tical value--and even here the problem of "serum sickness" (a variety
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of allergic reactions) had created substantial practical difficulties.
Antitoxic serum did work effectively when used to immunize against
tetanus, but its curative ability was limited and disputed. Then too,
an auspicious start had been made by such notables as Pasteur, Koch,
Behring, and Kitasato to develop active immunization by vaccine prepara-
tion from attenuated or dead microbes, but over twenty years after the
first optimistic signs of the success of rabies prophylaxis, the practi-
cal results were slight. Even with those maladies whose causative agents
had been discovered, little had been accomplished in the direction of
large-scale prevention and cure. Afflictions like pneumonia, typhoid
fever, tuberculosis, septicemia, and cerebrospinal meningitis ran rampant
with physicians and public health officials unable to do much about it./
Scientists had not forsaken the search for the means of disease control
but had encountered case after case where nature simply refused to comply
with the paradigm.3

The basic connection between microorganisms and infectious
diseases had, however, become firmly entrenched as part of the general
knowledge of science and was no longer seriously challenged. Thanks to
bacteriology, the high rate of illness in filthy, overcrowded sTums
could be scientifically explained, and so fuel was added to the cause of
those who advocated various forms of tenement reform. Consequently,
there developed an acceleration of social services by public and private
agencies in the early years of the twentieth century.9 The idea of
laissez faire had never been fully accepted in dealing with the problems
of community life, but by the 1890s there emerged a broad-based movement

in support of conscious social action. Under the general banner of
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reform, 1iberal progressives and socially concerned conservatives pushed
for cooperative efforts to deal with a variéty of problems such as
poverty, illiteracy, prostitution, sweatshops, and tenement house re-
form. 10

Poor health was among the most pervasive of the difficulties
faced by the social crusaders. Public health nursing was introduced into
the New York City Health Department by 1902, through the efforts of Lil-
lian Wald of the Henry Street Settlement, to provide a force to go into
the homes and eventually the schools to discover and provide assistance
to the sick.!! Increased attention to children was encouraged by the
administration of Theodore Roosevelt, as settlement houses were estab-
Tished locally and a special Children's Bureau became part of the machin-
ery of the national govev‘-nmelr\t.]2 The movement for community action Ted
to the establishment of hospitals, dispensaries, sanatoria, preventoria,
clinics, and a variety of other special facilities to educate and ame-
liorate sufferers of such diverse maladies as tuberculosis, trachoma,
and gonorrhea.]3

Voluntary health agencies proliferated, typified by such as
the American Society for the Control of Cancer and the Association for
Prevention and Relief of Heart Disease, which joined the host of organi-
zations already in existence dedicated to the eradication of tuberculo-
sis. The idea behind many of these health agencies, often set up and
maintained by great foundations created by private fortunes, was to
develop, by experimental methods, procedures that could be used to pre-
vent or treat the specific iliness to which each was devoted. 14

The emergence of new institutional forms and the widening of
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socially oriented services by traditional bodies did not at all lead to
an abandonment of bacteriological research or to a diminution in its vi-
tality. The awareness of aberrations, of inconsistencies and unsus-
pected phenomena, pointed to the need for greater exploration so that
anomalies might be understood. Some perhaps Tost faith, but, on the
whole--an indication of its strength--there were no serious attempts to
renounce the bacteriological paradigm. The Germ Theory had served too
well as a guide, the tools it provided had solved too many problems,
for it to be summarily dismissed; what it needed was furfher modifica-
tions and articulations to resolve what appeared to be conflicts. A
period of adjustment, of experimental retooling, was necessary to bring
about a tighter theory-data fit so that the adjusted theory could
function as a reliable model for the elaboration of discoveries that
could be utilized to minimize the disturbing level of disease and death
caused by microorganisms.

Discrepancies in the model that had stalied the anticipated
progress in the health sciences were of such an esoteric nature as to
demand for their resolution highly sophisticated equipment and techniques,
greater specialization, and further conceptual refinements--in short,
greater professionalization in bacteriological research. The need for
such a development was obvious to many of those actively involved in the
field; what was not clear was the source, if any, from which support for
such a monumental venture would emerge.]5

One avenue that appeared to be opening was private philan-
thropy. American businessmen had been too busy making money throughout

most of the nineteenth century to indulge in the Renaissance tradition of
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patronizing the sciences but, by the last decade, had sliown some willing-
ness to support their alma maters. The practice of giving, once estab-
1ished, could then be directed to the support of new institutional forms
once the need for such philanthropy was recogm‘zed.]6

The first spectacular instance of American largesse was the
creation of the Carnegie Institute in Washington in 1902. The Institute
did not intend to focus on any particular area, but was established, and
generously provided for by its founder, for purposes of promoting a wide
range of activities in research and scholarship through financial assist-
ance to existing institutions and by the general encouragement of unusual
ta]ents.17 Generous grants were given to a number of ongoing projects,
with particular emphasis on studies involving evolution, botany, marine
biology, economics, nutrition, solar observation, and meridian astron-
omy.]8 Carnegie was consulted and encouraged in the creation of his
foundation by Theodore Roosevelt, Secretary of State John Hay (who served
as its chairman), and F'ihu Root. Their backing led to the government's
informal blessing of the Institute and its incorporation by act of Con-
gress in April 1904.19

While willing to foster science indirectly in such a manner,
most of the legislators in Washington did not regard basic scientific
research as a proper function of the national government.20 Progressives
had been somewhat successful in their drive to convince their more con-
servative colleagues that science and democracy were not incompatible--
as witnessed by passage of the Pure Food and Drug Act and establishment
of the National Bureau of Standards and the Bureau of Census in the

early years of the century--but had gotten nowhere in attempts to
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overcome the view that universities and private enterprises were the
only appropriate centers for fundamental research.?Zl

The only agencies involved to any extent in health experimen-
tation that were also recipients of federal dollars were the Hygienic
Laboratory of the Marine Hospital Service and the Army Medical School.
The former received an appropriation of $35,000 in 1901 to erect a build-
ing on Capital Hill to deal with matters relating to the general
health.2? Although its founder Kinyoun (who had studied under Roux and
at the Koch Institute) and his successor, Milton Rosenau, were bacterio-
logists, the facility dealt primarily with problems faced by the Service
in fulfilling its responsibilities in foreign and interstafe quarantine,
medical inspection of immigrants, and in disseminating information to
state and local agencies on the means for diagnosing and preventing
communicable diseases.23 The Army Medical School was established in
1893 by George Sternberg, soon after he became Surgeon-General, for the
purposes of investigating diseases as they related to warfare and for
providing advanced training in medicine and public health.2% It, like
the Hygienic Laboratory, received only lukewarm support as the general
inertia regarding the government's responsibilities in disease research
continued and was defended, against Progressive attempts at change, by
such small but vocal groups as the National League for Medical Freedom,
the Anti-Vivisection League, and the Christian Science Church.2® Mean-
while, agricultural experimental stations, set up in every state of the
Union, were granted huge sums for studies that were aimed at providing
practical information for the American farmer.20

With the government in Washington refusing to furnish any
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substantial support for public health studies, the need for the assist-
ance of private philanthropy took on even greater urgency. The Rocke-
feller fortunes. were enlisted with the formal opening of the Institute
for Medical Research in 1906.27 Motivated by his religious principles amd
a desire for social recognition and perpetuation of his name, John D.
Rockefeller's decision to undertake such a mission was, in part, an out-
growth of the contemporary limitations of bacteriology. His friend Fred-
erick Gates, who aided in the creation of the University of Chicago, was
apparently stirred by the shortcomings of medicine, garnered from his

reading of Osler's Principles and Practices of Medicine in 1897, and

called attention tothe dire need of American medical research for a
benefactor.28® His plea was tragically confirmed by the death of Rocke-
feller's beloved grandson, his first, by scarlet fever in early 1901,
following a short bout with the iliness. When he learned from the doc-
tors that virtually nothing was known about the malady, he decided to
proceed with plans for a research center.??

The general program of the Institute was to assembie a staff
of proven investigators, to release them from the burdens of academia,
and to provide them with the freedom and facilities to pursue their ex-
periments. The personnel sought were of the "pathfinder type" who, by
training and temperament, recognized the need for basic knowledge and
were prepared to pursue it. Concern for the public welfare was not to
be lost sight of, but the scientists were expected to move from one fun-
damental investigative project to another and to leave the practical
applications of the fruits of their labors to others .30

Beginning in 1901, before its laboratory facilities were
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completed, the Institute's Board of Directors distributed grants-in-aid,
to encourage health related studies, with money placed at its disposa1.3]
Among the first recipients was the bacteriological laboratory of the New
York City Health Department, which received funds to conduct investiga-

tions and devise procedures to improve the safety of the city's milk

supp]y.32

Milk had Tong been recognized as a highly nutritious food--
the cow was often referred to as "the foster mother of the world"--so
that up until the middle of the nineteenth century few had reason to be-
lieve that it could help spread disease.33 Even when the family cow was
replaced by the local producer who delivered the beverage in loose cans
and ladled it out to his customers, most Americans continued to consume
mitk that was only hours old and most likely seldom spoiled. With the
development of industry and the growth of cities, however, the distance
between producer and consumer widened. Urbanization Ted to an increased
flow of milk from the country. and as the cities continued to expand it
became necessary to import milk from greater and greater distances.in
order to fulfill the demand of their burgeoning populations. As a result
of the longer time needed to transport the product from the farm to the
home of the consumer, the opportunities multiplied for contamination
and subsequent spoilage. Shipment by railroad, beginning in the 1840s,
was of Tittle help since refrigeration was not possible; consequently,
and along with the use of unclean containers and generally careless
handiing, the milk supplied to cities was often unsanitary, if not dan-
gerous.34

The hazards created by human sloppiness and natural processes
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were compounded by the practices of unscrupulous dairymen who increased
their profit margin by skimming cream (with unsterilized devices) which
could then be used for separate sale, and by adding water to the already
thinned milk. Public objections to the sale of this swill-milk Ted to
the rapid development of effective municipal action against such tamper-
ing so that throughout the 1870s the problem no longer seemed a matter
for concern.3®

With the spectacular rate of urban growth paralleled by an in-
creased demand for milk, processors and distributors found that health
agencies were unable to police effectively their activities and so re-
turned, on a greater scale than ever, to the practices of dilution and
adulteration. The fines imposed on those who were convicted were small
compared to the profits gained by such chicanery. Furthermore, the
chances of escaping detection were heightened by the 1iberal use of
coloring agents and preservatives such as borax, boric acid, benzoic,
acid, and even formaldehyde, to delay and mask the more obvious signs
of souring.36

With the dawn of the bacteriological era there gradually de-
veloped among sanitarians and public health officials the suspicion,
weakly supported by empirical observations, that adulterated milk not
only robbed children of needed nutrition and contained irritating chem-
ical agents but also harbored pathogenic microorganisms. Tuberculin
testing of dairy cows by city and state authorities generally revealed
a sizeable number of diseased animals so that even the untampered milk

from the conscientious dairies was viewed as potentially dangerous to

the general health.37 Such fears were confirmed by the weight of the
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authority of Robert Koch. During the course of his announcement on the
discovery of the tubercle bacillus in 1882, he conjectured that a source
of infection to humans was the meat and milk they consumed from tubercu-
lar animals.38 He underscored this hypothesis eight years later in an
address before the International Medical Congress in Berlin when he
called for the application of bacteriological methods to the control of
the public's milk supp]y.39

While the public was kept informed of the dangers of impure
milk, the press pushed for greater governmental involvement in the battile
against the menace; the problem, however, was a complicated one. Biggs
had suggested in his 1894 report to the Health Board that "meat and milk
of tubercular cattle may be important sources of danger" and yet the divi-
sion of bacteriology had no authority, nor specific responsibilities, in
such matters.?0 As a consequence of the emphasis on chemical adultera-
tion, the division of chemistry alone was accountable for the inspection
of the milk sold in the city and yet did not have the power nor means to
examine it for germs.4!

_ Responsibility for the sanitary supervision of milk at its
source rested with the New York State Board of Health, whose field work-
ers were empowered to inspect dairy herds and order the slaughter of in-
fected cows. Operating with a miniscule budget (only $5,000 in 1892),
the small number of state inspectors assigned to the work was a farce.42
Farmers had learned to hide their sick animals and, besides, nothing
could be done to halt the large flow of filthy milk from Connecticut,

New Jersey, and other areas beyond the state's jurisdiction.43 Despite

occasional reports of enforcement, the inspectors could do little to
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affect the condition of the milk entering New York City, and with a state
legislature dominated by representatives with rural constituencies, not
much movement could be expected from the lawmakers .44

The Times lost few opportunities to draw attention to the oc-
casional findings of consumptive cattle and sc helped inspire the legiti-
mate concern of health authorities, physicians, and the pub]ic.45 Fol-
lowing some local deaths attributed to the drinking of diseased milk,
members of the Section of Public Health of the New York Academy of Medi-
cine expressed the opinion that most of the 5,000 or so who died of tuber-
culosis in New York got the ailment from impure milk. Health Department
Superintendents Edson and Roberts estimated that up to 5 percent of all
milk in the city came from tubercular cows and so vowed, along with
Health Commissioner Fowler, to protect the public no matter what the
cost,46

Following the lead of a few other American cities, the Health
Board issued more stringent regulations against adulteration and, despite
some setbacks, received the support of the courts in imposing higher
fines on violators. A1l dealers and transporters within the city limits
were required to purchase permits--which could be revoked if certain
minimum standards of cleanliness and care were not maintained--upon pre-
sentation of information on the source of the milk they handled.%/

Although the Health Department increased its staff of milk
inspectors and gave assurances that great strides had been made in the
battle against scurrilous milk, the sheer magnitude of the problem pre-
cluded any dramatic improvements.48 For example, all milch .cows within

the municipality's borders were administered tuberculin tests under the



246

Department's supervision; the 3,000 or so animals subjected to the exami-
nation constituted the source of approximately 10 percent of the milk
consumed locally, so that the overwhelming majority of the supply came
from untested cattle.?9 To the extent that New Yorkers were drinking
better milk, it was as much due to private philanthropy and self-
regulation within the industry as to Health Department machinations .20
The attempts by well-meaning social reformers and health offi-
cials to mount a massive movement for purer milk were hampered by their
failure to present any unassailable evidence to override the position of
dairymen and medical authorities that norigorously substantiated causal
1ink between tuberculosis and milk had yet been established.5] Antagon-
istic theories on the inheritability of tuberculosis and on its origins
as a disease of malnutrition had begun to Tose their popularity but
still had a sizeable number of advocates.?? Objections to the idea of
disease transmission by milk, although self-serving when held by those
in the dairy business, were founded on strong empirical grounds. Only
a very small percentage of cows had tubercular udders, microscopic
examinations of milk did not reveal the presence of the typical malady-
causing bacillus, and no significant clinical data existed linking milk
consumption with any form of tuberculosis.”3 Autopsies performed on
119 New York children who had died of tuberculosis revealed only a small
number with  lesions of the digestive tract. Dr. L. Emmett Holt, the
prominent pediatrician who conducted the study, noted the power of the
alimentary canal to destroy germs and so cast considerable doubt on the

possibility of ingestion as an important mode of disease transmission.%%

The editors of the Medical News applauded Holt's position and expressed
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the hope that his findings would channel the undue attenticn given to
milk to the search for methods to keep the microbe from entering human
respiratory tracts.2°

The evidence presented by Cornet, that the dry sputum of con-
sumptives was the chief source of tubercular infection, eroded even
further the position of the milk reformers . 20 Furthermore, although
his mentor Koch had called for public attention to the matter of sanitary
milk, he guarded his words and never flatly stated that bovine tubercu-
Tosis was transferrable to humans.®/ Biags also equivocated in his
public statements on the matter. The reluctance of either to make a
firm commitment 1s‘understandab1e in light of the contemporary absence
of experimenta]Averification.58

An attempt, in 1889, to determine whether tubercular cows
posed any threat to humans was made by Harold Ernst at Harvard. A small
experimental farm was set up and milk samples were tested by students
at the Medical School laboratory. No tubercle bacilli, or other patho-
genic organisms, were positively detected, so that Ernst appropriately
labeled the study as inconclusive and emphasized the need for further
investigations along these Tines,%%

Over the course of the next few years the bacteriology of
milk did, in fact, become an area of considerable attention at a number
of agricultural experimental stations. The Connecticut (Storr's)
Station at Wesleyan University under the direction of Herbert W. Conn,
in particular, became well known for such investigations as did the

station associated with the University of Wisconsin.80 The bulk of the

activities conducted under these circumstances involved research into
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the role played by bacteria in butter and cheese production and their
influence as the cause of tainted milk. Study after study easily con-
firmed the ubiquitousness of microbes throughout all phases of the
voyage from cow to consumer and assumed ccrrectly their association
with spoilage and souring. The findings were rendered into simple
terms--"changes in milk are caused by very small vegetable organisms
called germs, microorganisms, or bacteria'--and promulgated to farmers
under Department of Agriculture auspices. The major thrust of the
publications was to emphasize the savings that could be realized if
hygienic conditions were maintained by farmers and dairy workers.
References to dirty milk as a conveyance of human iilness were included
in order to stress the importance of cleanliness, but were obviously
specu1ative.6]

Public and professional concern also prompted some of the
newly created municipal and state laboratories to conduct bacteriological
examinations of cows, barns, dairies, and retail stores, which inevitably
turned up alarming evidence of contamination of the utensils and vessels
used in milk preparation, storage, and transport. Health officers were
divided on whether this constituted a danger to human Tife and so while
laws to prevent the dilution, adulteration, and skimming of milk were
enforced to various degrees, no legisiation was enacted to protect the
public against bacteria-infested miTk.62

One of the first decisive attempts to improve the quality of
milk was made by a New York County Medical Society Commission, under
Dr. Henry D. Chapin, beginning in 1900. Any company which agreed to

adopt the fifty rules for cleanliness recommended by the United States
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Department of Agriculture, and whose milk was consistently shown not to
contain over 30,000 bacteria per cubic centimeter, was allowed tc label
its product as "certified" by the Commission.63 A few companies did
comply, but the majority did not, so that the greater quantity of milk
reaching the city showed no impv‘ovement.G4 The municipal laboratory be-
came a participant in the program when arrangements were made for it to
do the bacteriological testing for the Milk Commission.6

A matter of concern to Commission members, and to William
Park, who now took an active interest in the matter, was the disturbingly
high rate of infant mortality due, in large part, to what was vaguely
classified as "summer diarrhea" ("cholera infantum").®6 The fact that
the death rate was significantly higher in the summer, when food spoilage
was most common, Ted to the suspicion that the germ content of milk was
largely responsible for the termination of young Tives.67 The belief
was not a novel one, but had never been systematically substantiated in
a 1arge—sca1é investigation which took into consideration the sundry
clinical, microbiological, commercial, and social factors involved. 68
With such a monumental plan in mind, Biggs was able to obtain a grant-
in-aid from the Rockefeller Institute, which stood to gain from the good
public relations such a venture was certain to create .69

The initial phases of the work began in Tate 1900 under the
direction of Park and culminated in a report published in the Journal of
Hygiene the following Ju1y.70 Examinations by other public health labor-
atories had already pointed up the high incidence of germ 1ife in city
milk, whiie farm studies, particularly by the agricultural station, had

demonstrated the unsanitary environment to which milk was exposed after
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it left the cow.7] Park's ohjective was to determine how much contamina-
tion took place during milking and how much growth occurred afterwards in
transit from the farm to the dairy and from there to the city. With
Rockefeller money, Drs. Sara Belcher and Rose A. Bebb were retained by
the municipal laboratory; the former was dispatched to the countryside
to study farm conditions, the Tatter asissted Park with the microscopic
work conducted at the Carnegie and Health Department laboratories.
The study, the most ambitious of its kind to that date, gathered together
a wealth of data on the amount of germ 1ife present immediately after
milking, and at the end of each of three successive twenty-four hour
periods (milk often had to travel up to 350 miles and was three days
old when it reached the consumer). Not surprisingly, the results showed
a tremendous iqgreage in the bacterial count from farm to city which
was blamed on the generally filthy conditions that were rampant from
barn to retailer. These findings were compared with those of a control--
where special care was taken to secure hygienic handling--which demon-
strated a significantly lower degree of contamination. Park's conclu-
sion, firmly supported by the data, was that the normally high bacterial
presence in New York City's milk was directly related to exposure to
filth, the time interval from cow to consumer, and the temperature at
which the milk was kept--three factors which could, he insisted, be
controlled.’?2

Park's hope was that his research would help convince public
officials of their responsibility to "force the farmers and the middle-
men to use cleanliness, cold, and dispatch.”73 The discovery of bacteria

swarming in milk was not likely to lead to official action, however, as
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no substantive evidence to confirm the existence of a connection between
contamination and i1lness had been demonstrated by the 1'nvest1'gat1'on.74
With exactly such a goal in mind, and with a further grant from the
Rockefeller Institute for Medical Research, a study was initiated in the
summer of 1901 "to determine whether any relationship existed between

the number and character of the micro-organisms in milk, and the amount
of diarrheal disease in the children to whom it was fed."

The general direction of the investigation was guided by Park
and L. Emmett Holt, a member of the Institute's board of directors.
Clinical observations were made by municipal laboratory staff members
(al1 physicians and all, but one, females) and three volunteers. The bac-
teriological investigations were carried out in the Health Department's
Research Laboratory and, as with the earlier study, at the Carnegie
laboratory of New York University; four employees of the municipal labor-
atory were assigned exclusively to this aspect of the research. Observa-
tions were made during the summer of 1901, the winter of 1901-1902, and
the summer of 1902. During each season the health of different groups
of infants was carefully monitored by the physicians, each of whom had
less than 50 subjects under his (or her) personal scrutiny. Excluding
all instances of imperfect records and cases studied for too short.a
time to draw accurate deductions, there remained 632 children who con-
stituted the experimental group./®

The youngsters, all of whom lived in the poor, densely popu-
lated Lower East Side of New York, were classified according to whether
they were fed condensed milk, store (milk purchased loose from large

cans at four cents a quart, the poorest grade sold), bottled milk (about
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eight cents a quart, generally in good condition, and used by those "not
so poor as those who used store milk"), and milk from the Straus Depots
(from "certified" farms and of generally excellent qua]ity).76 Bacterial
counts of the actual milk consumed in all homes were taken once or twice
a week. The bacteria were isolated from the samples, cultured, and
tested for pathogenic properties by intraperitoneal and subcutaneous
inoculation of guinea pigs and by direct feeding to kittens. Many
guinea pigs died, but since milk is swaliowed by humans and not injected
under the skin, Tittle importance was given these results, a conclusion
confirmed by the death of only one of the many young kittens.”/ Almost
all the strains of bacteria, isolated and carefully classified according

to the guidelines in The Manual of Determinative Bacteriology, were

found to be identical with those obtained from numerous specimens of
hay, grass, commercial feed, manure, and water,’8 The data strongly
suggested that the "milk bacteria’--the term suggested that the majority
of microbes in milk came predominantly from the cow--described a phenom-
enon which did not exist and that the contamination was therefore an
outgrowth of commercial practices.

Although two years of effort failed to uncover any relationship
between specific bacterial varieties and childhood illnesses, the inves-
tigation yielded compelling evidence of a causal link between the extent
of bacterial contamination and the incidence of infant diarrheal morbid-
ity and mortality. On the basis of thorough and frequent clinical
examinations, the cases were divided according to whether the child "did
well" (regular weight gain and "no diarrhea worth mentioning"), "did

fairly well" (weight stationary or siight gain and some diarrheal
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disturbance), "did badly" (loss of weight with considerable digestive
disturbance), or died. During the winter, when milk bacterial counts
were lower (averaging about 400,000 per cubic centimeter in the poorest
store milk), 93 percent of the 211 children were in good health, i.e.,
did well or fairly well; during the summer months, however, when milk
contamination was at its highest (an average of about 20,000,000 and up
to 200,000,000 per cubic centimeter), health infants comprised 292 of
the 421 observed (69 percent), while 88 did badly and 41 died (almost
all of diarrheal diseases). Furthermore, a breakdown according to the
type of milk consumed showed that the instances of poor health were pro-
portionately higher among those children who drank the milk with the
highest bacterial infestation, i.e., store milk and condensed milk.7?

The study was precisely the type for which the municipal
laboratory was uniquely fit. A growing public awareness of the role of
bacteria in disease, the basic respect of most people for the researcher,
and increasing community confidence in the Health Department were all of
benefit to the investigators so that accessibility to human subjects,
and obtaining their cooperation, were seldom prob]ems.80 Then too, a
corps of milk inspectors already existed so that the taking of samples
from wholesalers and transporters was expedited and--important in situa--
tions where there might otherwise have been refusal--a legal preroga-
tive.8!

Novel also were the manner and rapidity with which the implica-
tions of the milk studies were translated into policy. Little, it was
felt, could be accomplished by printed instructions to tenement mothers

who generally threw away such materials and who were, according to the
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physicians, "anxious and willing, but ignorant and stupid."32 In a pre-
liminary report to the Health Board, Park, a practical man, urged that
the "cordial co-operation'" of farmers and carriers be sought in an ef-
fort to improve the quality of milk, but that health authorities were
obligated, on the basis of the evidence gathered under his direction,
to prevent the sale of milk made unfit by an excessively high numbey of
bacteria. Some maximum figure for bacterial contamination would have to
be adopted, beyond which the milk would not be allowed to be s01d.83
Acting on Park's recommendation, the Health Department, begin-
ninc in May, 1901, issued circulars to those farmers and dairymen supply-
ing the metropolitan area, that informed them of the dangers of germs--
"they incite change . . . which we know as disease"--and advised them
of how they could reduce contamination. Simple instructions were pro-
vided on how to insure cleaniiness, maintain low temperatures, and effect
guick transport of their milk. Parenthetical threats were included
that milk could be condemned, or that action might be taken if any con-
tagious diseases were traced to infected supplies, although it is not
at all clear that the Health Department had, in fact, any such authority
at the time.8% The willingness of the Department to take action was
lauded in the press and supported in the courts in response to public
concern and the influence of changing concepts regarding the government's
responsibilities for safeguarding its citizens .89
The investigations that prompted the stepped-up surveillance
of the city's milk were among the mest influential in the nistory of
the bacteriological laboratory in that they accelerated a general awaken-

ing in regard to the importance of milk in the overall health picture of
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the community. Municipal and state laboratories and agricultural sta-
tions, and even some conscientious dairies, initiated or intensified ex-
perimental efforts in this direction, often focusing their attention on
a particular aspect of the New York studies which thus came to serve as
research models.86

In addition, the evidence of the damaging effects of impure
milk led to increased agitation for governmental and philanthropic in-
volvement in distribution of the product.87 The data presented by Park
and Holt showed that the children who received milk from the Straus
depots had the lowest level of illness and death.88 Consequently Straus,
and other charitable groups, set up milk stations for the sale, or dona-
tion, of safe milk in locations throughout the poorer districts.89
Pressure by such organizations as the Pure Milk League, and the Milk
Commission of the New York Association for Improving the Conditions of
the Poor, Ted to a few municipally operated stations.90 The most ef-
fective long-range measure, however, was the Health Department's adoption
of a grading system and its requirement that, beginning January 1, 1912,
all milk entering NewYork had to be pasteurized.91

A few cities were already considering compulsory pasteurization
and more would follow. The insistence on sterilization, and the general
community and governmental concern for the quality of milk, were instru-
mental in reducing the appalling levels of infant mortality.92 Although
New York's municipal laboratory did not receive the recognition it did
for its diphtheria work, where its role was more direct and obvious, its

milk investigations of 1900 to 1902 rank among its more substantial con-

tributions to public health.
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The laboratory also became an important participant in the
effort to settle the perplexing question of whether tuberculosis was
transferrable from cow to human via the milk supply. The matter became
a major subject of discussion in the literature following Kocii‘s sur-
prising statement, delivered at the International Congress of Tuberculo-
sis in London in 1901, that the bovine and human forms of the disease
were distinct and could not be transmitted from one to the other.93 The
scientific world became divided on the issue, with Behring and Lister
aligning themselves with Koch's opponents who considered his statement
to be not only inaccurate but also a hindrance to all those who were
actively involved in promoting stricter public health measures .4

When the Congress ended, the British government appointed a
Royal Commission of Tuberculosis to study the subject. Its final report,
issued in 1907, found it convenient to distinguish between three types of
bacilli--human, bovine, and avian--and indicated that the bovine type was
sometimes found in the human body.95 A German commission, already study-
ing the matter before Koch's electrifying proclamation, reported similar
findings and implied that the different types of tubercle bacilli were
capable of changing from one form to another.96 In 1908, at the Inter-
national Congress on Tuberculosis held inWashington, D.C., numerous
papers were presented on the issue, but no clear consensus emerged.97

Resolution of the question of whether bovine tuberculosis could
be passed to humans was of more than academic interest. As long as physi-
cians and public health authorities were undecided on whether they ought
to concentrate their energies in the battle against the spread of tuber-

culosis on the diseased individual or on a possible source of infection,



257

the entire area of prevention suffered from the indecision. An extensive
study of New York City milk, by Assistant Bacteriologist Alfred Hess,
disclosed--through animal inoculation and clinical observations of chil-
dren who consistently drank the poorest quality raw milk--that 16 percent
of the milk sold contained tubercle bacilli which, in a fraction of cases,
did induce disease in young children. He found that the particular form
of the iilness brought on by infected milk was tuberculosis of the cer-
vical g]ands.g8

Cervical adenitis, as it was called, was precisely the condi-
tion studied by the English and German commissions, since it had been
suspected that this particular type of tuberculosis was incited by im-
pure mi1k.99 What still remained unclear was whether tuberculosis of
the cervical glands in children was an exception, or instead, the first
proven exampie of a general phenomenon. If milk was the carrier of the
more prevalent forms of tuberculosis (consumption, in particular), then
massive public health measures, with enormous commercial implications,
would become imperative.

Beginning in 1909, specimens from lesions of non-selected
cases--i.e., from a variety of types of tuberculosis and Trom different
age groups--were obtained from city hospitals and sent to the municipal
laboratory. After almost two years of work, which involved nearly
every one of the bacteriologists of the Research Laboratory in isolating
bacteria and in conducting virulence tests, data were published showing
that in only 1 out of 297 cases of adult tuberculosis was the bovine
type of bacillus found. None of the 278 of this group with the pulmonary

form showed the bovine germ nor did any of the 13 consumptive youngsters.
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Only in the cases of cervical adenitis in children was the bovine bacil-
lus found in a significant number of instances (20 of 45).TOO The in-
vestigation demonstrated that milk was, at most, a minor causal factor in
the overall tuberculosis picture and so discouraged the disproportionate
attention previously given the matter. 101

The 1909-1910 study on bovine and human tubercle bacilli in-
volved the efforts of nine members of the bacteriological division. No
clinical work was necessary as all samples tested were accompanied by
clinical information from the contributing hospital, so that the entire
inquiry took place at the laboratory. Although the work of isolation,
cultivation, and virulence testing is tedious and time consuming when
done conscientiously, the fact that the study represented the entire re-
search output for the period is indicative of the division's limited
manpower . 102

In its second decade, as in its first, the professional staff
of researchers was comprised almost exclusively of recent graduates of
medical schools (a high proportion being women), few of whom remained
with the division for more than a few years. The funds appropriated for
the salaries of the researchers--who were classified as Assistant Bac-
teriologists and compensated on the basis of their years of service--
were not sufficient to command a total work commitment. Consequently
and with the singular exception of Anna Williams, the professional per-
sonnel divided their time between the municipal laboratory, private
practices, hospital responsibilities and, in some cases, teaching
duties. 103

The struggle to acquire adequate funding for the municipal
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laboratory's diagnostic, research, and antitoxin production activities
was to be an annual battle throughout 1its histor‘y.w4 The problem was
not a political one from 1903 to 1918, as Tammany political boss Charles
F. Murphy gave his powerful support to Health Department efforts during
this entire period.105 Rather, as the population continued to explode
as droves of poor immigrants flowed into the city, an increasingly
larger fraction of the municipality’s budget was channeled into what
were regarded as more essential services. The Street Cleaning and Fire
Departments generally received about five times the allotment of the
Health Department, and the Police Department obtained about ten times as
much. Assistance to the indigent devoured a Targe part of the public
moneys so that the Department of Charities alone was granted a greater
allotment than the Health Department, Of those funds the Department

was allocated by the Board of Estimate, the majority went for the work
of inspection, and the upkeep of hospitals, clinics, and other treatment
facilities. The sums earmarked for the bacteriological laboratory ranged
between 4.7 and 5.4 percent of the total Department budget during the
years from 1901 to 1910; the actual amounts received for all expenses
(salaries, equipment, materials, rental of stables, etc.) averaged about
$50,000 annually during the period, with the profits from the sale of
antitoxins accounting for as much as one-~third of the figure in certain

years. 106

With no money available for the purpose, the staff of the diag-
nosis laboratory took it upon itself to renovate the quarters in 1906,
so that "a poorly equipped and ill-Tighted assortment of rooms" took on

the appearance of a "first-class laboratory." Although this was an
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admirable display of esprit de corps, it points up the demeaning circum-

stances under which the division functioned.107
More detrimental than the dreary and insufficiently supported
physical facilities were the effects of austerity on the division's
ability to attract and retain superior personnel. A salary request by
the laboratory for the purposes of maintaing a particular bacteriologist
led to a letter from the Supervising Statistician of the Bureau of Muni-
cipal Investigations and Statistics tc Comptroller Herman Metz, contain-
ing the observation that
. . he is engaged in antitoxin work, which requires skill and

experience. The rate of $1,350 a year does not appear unreasonable

for competent men for this work. It seems that the Department of

Health is handicapped by the inducements offered to competent men

by private parties . . . and it is claimed that certain men remain

in the employ of the Department at a pecuniary sacrifice. 108

Thus, when the science of bacteriology was passing through a

period of readjustment necessitated by the regular appearance of ambi-
guities and discrepancies which weakened the paradigmatic value of the
Germ Theory and the techniques that had evolved from it, the municipal
laboratory was ill-prepared to assume a major role in the response.
The highly technical research needed to explain and resolve the apparent
conflicts that had arisen demanded a variety of specialistsworking on a
full-time basis in facilities equipped with sophisticated, highly ex-
pensive equipment.}og Private philanthropy had begun to meet the chal-
lence through the donation of large sums for the construction of inde-
pendent, or hospital- or university-associated, centers for the advance-

ment of basic research. The Rockefeller Institute, the McCormick Memo-

rial Institute for Medical Research (1903), the Sprague Memorial
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Institute (1911), and the Hooper Institute for Medical Research (1914),
to name a few, began their operations with annual budgets measured in the
hundreds of thousands of dollars while the New York City Health Depart-
ment's bacteriological division--typical of public health laboratories
in this regard--had to struggle along with allocations barely adequate
to support its routine duties.!10

The municipal laboratory did not reduce its research activities
because of the emergence of the giant research facilities. Its recog-
nized expertise in the municipal control of disease, particularly diph-
theria, and its accessibility to the public, resulted in its being the
recipient of a number of Rockefeller grants and a desirable participant
in multi-institutional 1‘nves’c1’ga’c1’ons.”1

Symptomatic, in fact, of the bewilderments and uncertainties
that had plagued bacteriological studies was the increasing reliance on
cooperative projects, especially when urgent health problems arose. The
rising incidence of pneumonia, and the experimental confusion caused by
the varied morphological forms and seemingly inconsistent virulence of
the pneumococcus, led to the formation of a Commission on Acute Respira-
tory Diseases, at the request of the Health Department, in 1904. Besides
Park and his associates from the bacteriological laboratory, members in-
cluded Welch and Osler from Johns Hopkins Medical School, Janeway of the
Bellevue Medical College, Prudden and Holt of Columbia's College of Phy-°
sicians and Surgeons, and representatives from Mt. Sinai Hospital, the
University of Pennsylvania, and the City Hospital of Boston. Each facil-
ity was to concentrate its attention on the bacteriological and clinical

aspects of Iobar pneumonia, with the hope that the combined data would
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lead to scme progress on the matter. The municipal laboratory took
samples from the occupants of city hospitals and foundling homes, from
Bellevue medical students, and from Department personnel, and found
numerous strains of the microbe in healthy and sick individuals, but
could make little sense of the findings. The overall design of the
investigation was vague and obviously hastily conceived; nothing of
value came from the entire project, although it set the tone for future
cooperative efforts with private, public, and university laboratories
which would yield some significant data, 112

One area in which the laboratory would continue to make impor-
tant research and practical contributions without the direct assistance
of others was in the battle against diphtheria. The division's early
acciaim had come from jts anti-diphtheria efforts and with Park at the
helm the disease remained in the forefront of its activities. Its free
diagnostic service was highly reliable and efficient and had become ex-
tremely popular with the city's physicians.113 The amount of antitoxin
manufactured each year continued to rise as drugstores continually in-
creased their orders for the medication, which they received on consign-
ment and sold to doctors; in addition, the municipal Taboratory supplied
the city of Chicago and other towns and individuals outside the New York
City Timits. 14 Health Department medical inspectors administered anti-
toxin free to impoverished tenement victims and private physicians were
encouraged to use the curative on all their patients, no matter how
poor.”5

The successful results of the employment of diphtheria antitoxin

in New York City were mirrored by hospitals, physicians, and health
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departments throughout the wor1d.]]6 Certain physicians, however, were
reluctant to use the medication, and some patients refused the treatment
because of reports of deleterious reactions ("serum sickness") leading to
rashes, paralysis, and death.”7 The problem was statistically a minor
one--after over 50,000 antitoxin injections were given in New York, only
two confirmed "serum deaths" occurred--but a major one from the public
health standpoint as it reduced the utilization of antitoxin. 118

As eariy as 1896 a chemist, James Atkinson, was added to the
research staff with the sole assignment of attacking the problem. Al-
though unsuccessful, his hiring indicates a recognition by Biggs that
certain problems in bacteriology required for their solution the expert-
ise of other than bacterio]ogists.”9

This hiring policy was continued under Park's leadership when
chemists Banzhaf and Gibson--as true with their predecessor, the only
non-physicians on the professional staff--were taken on as members of the
division. Like Atkinson, they tried various physical and chemical means
to separate the protective substances from serum from the toxic and
tested their preparations on the unsuspecting inhabitants of the city's
asylums, public hospitals, and tenements. 120 The two succeeded in con-
centrating antitoxin, by 1906, so as to eliminate much of its allergic
action, and "Gibson's globulin-solution" became the first refined serum
to be used therapeutica11y.]21

The problem of "serum sickness" had been mitigated by the tech-
nical skills of chemists focusing their efforts on one narrow investi-

gation. Such specialization was essential to effectively meet the chal-

lenge posed by the numerous discrepancies and hindrances that faced
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bacteriology now that the discipline had supplied answers to many of
the broader questions concerning infectious disease. The municipal
laboratory division was not, however, allocated sufficient funds to per-
mit the regular employment of personnel with advanced educational back-
grounds in useful research areas, so that these early chemists represent
notable exceptions.!22

Forced by circumstances to leave the esoteric problems to the
investigators working in the better endowed research centers, the city
laboratory was still able to contribute to efforts to reduce the inci-
dence of diphtheria. The one resource of the laboratory that few re-
search facilities could rival was its readily available supply of human
experimental subjects, a commodity it did not hesitate to use to test
the efficacy of immunization. 123

A number of French and German researchers had begun to use
"protecting vaccinations” of antitoxin on children in institutions, and
in situations where surveillance was difficult, around the turn of the
century, and generally reported good results. 124 The single largest,
continuously running immunization effort was that conducted under the
direction of the bacteriological laboratory. The unpublicized program
begun by Biggs in 1895, that encouraged Health Department inspectors to
immunize as many members of the family of diphtheritics, and occupants
of public institutions, as possible, continued unabated. By 1904 over
52,000 exposed children living in such circumstances were vaccinated
with only 120 coming down with the disease within thirty days of immuni-
zation.125 In the process, the death rate of diphtheria in New York City
fell from a rate of 15.9 per 10,000 in 1894 to 2.2 per 10,000 by 1912.126
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When the means were devised for permanent, active immunization, it was
the New York City laboratory that took the Tead and conducted a full-
scale attack on diphtheria in the early 1920s that soon resulted in the

virtual elimination of the ailment as a cause of death.]27
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CHAPTER 6
EPILOGUE

By the end of 1922 over a quarter of a miiiion school-aged
children in the city had been given lifelong protection against diph-

1 It was

- theria under the general direction of the municipal laboratory.
only fitting that the final stage in the practical eradication of the ill-
ness occurred in New York City and under the watchful eye of Park. The
effort culminated thirty years of determination, of successes and fail-
ures, that saw the Health Department laboratory institute workable means
for bacteriological examination, pioneer in the production and utiliza-
tion of a safe, effective antitoxin, and, finally, play a key role in
implementing massive immunication. The laboratory thus served as an
institutional agent in bringing to large segments of the population three
of the foundations of medicine: accurate diagnosis, effective treatment,
and successful prophylaxis. Without the existence of the municipal
Taboratory in New York City, it is inconceivable that the basic insights
into the disease process provided by the early work in bacteriology
could have been turned to practical advantage to such an extent during
the 1890s and the early decades of the twentieth century.

Just as the earlier sanitary reform movement had led to the
creation of the public health department, the public health laboratory

developed as a practical outcome of the bacteriological revolution.2 Due

to circumstances already described, it was in New York that this
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phenomenon occurred most rapidly and successfully. Under Biggs' vigorous
leadership the bacteriological division evolved as an institution that
exemplified the government's ability to play a crucial role in protecting
the health of its people. As there developed an increasing awareness of
the successful applications of bacteriological procedures, representa-
tives from around the world--from private and governmental research and
public health institutions--visited or corresponded with the New York
City laboratory to Tearn its methods. During the years immediately fol-
Towing World War I, especially, scores of foreign scientists and health
officials came to the city, often under grants or fellowships provided
by the Rockefeller Foundation, specifically to work with Park and to
study the laboratory's research techniques and the manner in which it de-
livered health services to the pub]ic.3

Although the bacteriological division of the Health Department
served as a model facility, its role as a vital center for innovation in
research had faded and had been supplanted by others. From the turn of
the century, private foundations and universities became the major force
in providing the operational framework for health research. Concerted
efforts by the American Medical Association, the American Public Health
Association, and private and public organizations for greater federal
involvement led to the act of Congress in 1930 that formally created the
National Institute of Health (from the old Hygienic Laboratory) and even-
tually resulted in the massive role of the national government in support-
ing scientific investigation through a variety of agencies.

In the interval following the scientific breakthroughs of the

1880s and 1890s, and prior to the creation of well-supported facilities
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to pursue the gains of the bacteriological revolution, the New York City
laboratory served an important function as a transitional institution.
It not only brought about a marked improvement in urban health and set
the standard for othermunicipal and state laboratories, but it also
served as a catalyst to hasten the development of those institutions
which would take over the complex experimental problems that emerged.4
At a time when the opportunities for advanced scientific study in Ameri-
can universities were few, the New York City Health Department labora-
tory--and others throughout the country fashioned after it--provided the
training grounds for many of those scientists who would make important
discoveries in later years.5

The laboratory's function as a focal point for the direct im-
plementation of public health procedures--a role it appeared to be assum-
ing during the 1890s--was drastically reduced by the actions of the
medical community. During an age when "regular" physicians felt that
their status and, with it, their incomes were being eroded by excessive
competition--from both féj1ow allopaths and sectarians--doctors reacted
with hostility to health innovations that seemed to come between them and
their patients, especially when such interference emanated from govern-
mental agencies. Seizing on the successful centralizing tendencies of
the Progressive era, physicians began to respond to the calls of those
colleagues who warned "organize or pem‘sh."6 In a period of only about
ten years, the American Medical Association went from being an ineffec-
tual, factional society to a powerful voice for American medicine.7

Along with centralization of power came a new approach to bring

about the desired transformation of the public's image of the physician.
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The medical community began a campaign to establish firmly its claims

to professionalism--a status that would bring with it the privileges of
autonomy and society's Ticense to shape the direction of health-related
matters. In an urban-industrial age which Tooked to the "expert" for

the solution of highly technical problems, the path chosen by organized
medicine was to demonstrate its possession of some special area of knowl-
edge that it alone could employ in the behalf of society. Bacteriology--
in the past largely associated with the efforts of public health reform-
ers--was thus embraced by the medical profession in an effort to substan-
tiate its "expertise" and thereby elevate its social status.8 Although
many private practitioners felt uncomfortable alongside members of the
newly emerging medical elite, i.e., types 1ike Welch--university based
and often with German training--they nonetheless joined forces with
them.?

During the Progressive era physicians thus invelved themselves
in campaigns directed against impure milk, tuberculosis, and venereal dis-
ease, and played a key role in the mental health movement. These cru-
sades gave the profession the opportunity to take a public stance as
scientific reformers on matters of social pathology. Furthermore, each
of these movements emphasized the need for environmental manipulation
and so diverted attention from public health procedures that would have
dealt directly with the individual and thus interfered, 1in some way,
with the doctor-patient re]ationship.]o

To enhance their image in an era when public health reformers
were generally admired, an increasing number of physicians joined the

American Public Health Assocation.!l A small group of the medical elite--
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most notably Welch--figured prominently in the drive for graduate schools
of public health and dominated these institutions once they were cre-
ated. 12 Upon obtaining the power to establish standards of medical edu-
cation and gaining virtual control over the licensing of physicians, the
sovereignty of the American medical community over the structure and
operation of the nation's health system was almost absolute.!3 Under
such circumstances public health institutions, 1ike New York City's
bacteriological laboratory--having no political muscle and no powerful
champions, and no longer posing a real threat to the private practi-
tioner--continued on and accommodated themselves to a subordinate posi-
tion in the overall health care picture. Then, too, there was a size-
able decline in the incidence of infectious diseases in the early
decades of the twentieth century so that more and more attention was
directed to non-microbial ailments, i.e., heart disease, cancer, con-
genital disorders, diabetes, etc., that were outside the realm of public
health laboratories.!4

Despite its diminishing impact, some of the municipal labora-
tory's practical efforts went on uninterrupted. During the First World
War it increased substantially its production of vaccines and serums on
the request of the Army, Navy, Red Cross, and other relief organiza-
tions.]S Throughout the 1920s the number of bacteriological diagnostic
services was expanded and the manufacture of various medications con-
tinued. By the early 1930s the laboratory's activities had outgrown
its facilities and so a new eight-story building was erected at East
Sixteenth Street and opened in 1936.16

On September 30, 1936, after forty-three years of service,
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William Park retired as Director and was replaced by Dr. Ralph Mucken-
fuss, who had been appointed Asisstant Director in Ju]yv1935.]7 In the
year of Park's retirement, a non-profit corporation, Health Research
Incorporated, was organized to receive and administer funds for research,
in connection with the municipal Tlaboratory. Mayor Fiorello LaGuardia
had become convinced of the need for the Health Department to play a
greater role in basic research and approved the program. Soon it was
decided that extensive reorganization was essential to establish a solid
research commitment and so Tong-term contractual agreements with the
city were arranged. The result, although brought about thfough the ef-
forts of LaGuardia and persons outside the Health Department, was the
Public Health Research Institute; formalized in 1941, it was the first
American municipal public health research institute. The State govern-
ment agreed to match the funds spent by the city, which began at $100,000
and reached $400,000 annually by 1952.18

The municipal laboratory division continued on and was essen-
tially unaffected by the creation of the Institute. The laboratory set
up a Tropical Diseases Diagnostic Service for returning personnel after
World War II, branch laboratories for cancer detection, Rh testing faci-
lities, and a Virus and Rickettsial Laboratory.19 Its duties thus re-
mained largely routine and in 1959, in an attempt to breathe new life
into the division, Health Commissioner Baumgartner appointed Morris
Schaeffer its director and, at the same time, chief of the Division of
Laboratory Diagnosis in the Public Health Research Institute.20
In 1963, after years of planning, construction of a new build-

ing was begun on First Avenue, between Twenty-Sixth and Twenty-Seventh
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Streets, to house the research laboratories of the Institute and the
municipal division. Beginning in 1968, all units of the Public Health
Research Institute, and most of the laboratory and clinical subdivisions
of the Health Department's laboratory branch, had moved into the struc-
ture. 2!

The imposing, modern building on First Avenue stands directly
across the street from the old Carnegie Laboratory (now serving as a
Basic Science building for New York University's College of Dentistry)
and the Bellevue Medical Center. These two facilities played a part in
the creation of the NewYork City Health Department's bacteriological
laboratory which thus, in a sense, returned to the location of its birth
seventy-six years earlier. It is doubtful that, today, more than a
handful of the staff are aware of this, or appreciate the rich and im-

portant history of the institution which played such a gigantic role

in the development of modern bacteriology and the public health movement.
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