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Then let in the fresh air and scrub the walls, Hoor, and articles of fur
niture with the acid bichloride solution: 3ij of bichloride of mercury
and 3ij tartaric acid to the gallon, or 3ij of each of the bichloride and
permanganate of potassium to the gallon of water. Remove all wall
paper if it cannotbe washed or painted. Thoroughly boil or steam all
bedding, carpets, curtains, etc., for at least one hour.

5. Under no circumstances should the stools of tuberculous patients
be emptied into the sewers U}ltil they have been disinfected. The intes
tinal glands are frequently implicated in tuberculosis, and the dejecta
often teem with bacilli; therefore, all discharges should be received into
a solution of 8 ounces of carbolic acid to the gallon, or 4 ounces of chlo
ride of lime to the gallon of water.

6. Enact regulations prohibiting tuberculous individuals from follow
ing vocations that may expose others to the danger of infection. The
sputum may dry on their beard, or on their clothing, and thus be dis
seminated. For the tlame reason consumptives should avoid kissing,
and even hand shaking, to protect those near and dear to them. All
dishes and drinking cups should be used by the patient exclusively.
They should never be mingled with those in use by other members of
the family. The promiscuous use of public drinking cups in schools,
cars, streets, and churches cannot be too severely condemned, as con
tagion is possible from this practice.

7. Tuberculous motlJ.ers should not nurse their children. In fact,
consumptive people should not be permitted to marry.

·8. There should be established careful scientific examinations, under
city and State control, of all milk, meat, and other articles of food sold.
All animall suffering from tuberculosis, anthrax, septicremia, glanders,
cattle plague, swine plague, sheep-pox, foot and mouth disease, acute
pneumonia, actinomycosis, dropsy, and rabies should be killed and at
once cremated.

9. Consumptives should always be isolated, and there should be
established, under State control, public hospitals and sanitaria for the
segregation and isolation of the consumptive poor, where they could
live under the best hygienic laws, and receive proper food and judicious
medicament.

10. All persons having died of tuberculosis should be at once wrapped
in sheets wrung out of bichloride solution, and cremated as soon as
practicable. If this be not possible, then they should be buried with
quicklime, as the bacilli do not die with their hosts, but have been found
in cemeteries from two to twenty-five years after inhumation.

With these simple though efficient precautions I can promise you a
reduction of at least 50 per cent in the mortalIty from tuberculosis during
the next ten years.
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A PLEA fOR THE PREVENTION Of TUB~RCULOSIS.

By Gm. M. KOBJIR, M.D., of Fort Bidwell, California.

Consumption stands first upon the list of the principal causes of death;
it caused 12,059 deaths in every 100,000 from all causes during the cen
sus year (Billings l

).

The report of our State Board of Health for the year ending June 30,
1892, shows that this disease caused 2,304 deaths, or nearly one seventh
of all the deaths in an estimated population of 1,:l50,OOO.

Statistics of consumption include almost as a rule only those who die
with lung manifestations, and little is said of the children and others
who perish from tubercular meningitis, peritonitis, and other tubercular
affections.

Tuberculosis not only leads the list of diseases in order of frequer:cy
and mortality, but the loss entailed by the long duration of the disease,
and the danger to others from infection, renders the subject of grave
importance from an economic as well as a medical point of view.

Whilst it is certainly true that the climate in various sections of tnis
State exerts not only antagonistic, but also curative effects in this
disease, we must remember that we have as yet a very sparsely settled
State, and that certain regions in Europe, formerly exempt from the
disease, have now become infected since intercourse with phthisical com
munities and subjects has been established.

We have invited for years the victims of consumption to breathe our
pure air. In doing so we have exposed others to the ravages of a com
municable disease, and it becomes our imperative duty to lessen the
danger from infection, and failure to employ every known means of pre
vention can only be classed as criminal negligence, and I hail, therefore,
with great satisfaction the resolution which declares" consumption and
its allied diseases as dangerous to the public health." Whilst perhaps
few medical men will be found to-day who do not believe that the dise&se
arises either directly or indirectly from a preceding case, yet if we desire
to influence legislation in matters of public health, our C8!le should be
stated on good evidence and in unmistakable terms.

In view of the importance of the subject, I have collected the follow
ing data from reliable sources regarding the contagiousness of consump
tion:

Th& classical reEearches of Koch" have established, beyOIid a doubt,
the infectious character of tuberculosis in animals and man, whether
observed in local tubercular deposits or in acute miliary tuberculosis,
and that the disease is everywhere caused hy a specific microbe, the
bacillus tuberculosis.

This bacillus has been found in the system and in all tubercular
deposits, and under a high power microscope may be seen to consist of
small, usually curved rods, which readily undergo spore-formation. A
pure cultivation of these bacilli, when introduced into the body of a
healthy animal, produces the disease in question.
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The tubercle bacilli have not yet been observed in the soil, water, or
atmosphere. Cornet,· however, demonstrated their presence in the dust
and on the walls of rooms inhabited by consumptives, and he, as well
as Cadeac and Malet,' successfully inoculated the germs thus found into
healthy animals.

Martin, quoted by Dr. Potter (N. Y. Medical Record, February 24,
1894), in examining the dust of one of the most frequented streets of
Leipzig, found the tubercle bacillus in about 80 per cent of the specimens.

The bacilli have also been found in the milk 'Of tuberculous mothers
and cows, especially when the lacteal glands were the seat of the disease,
or the system infected with general tuberculosis. This last remark also
applies to the presence of the bacilli in the flesh of animals used for
food; they have also been found in the blood of those affected with acute
miliary tuberculosis, but only in limited numbers.

Villemin states that the contagious principle has also been found in
the feces.

According to Uffelmann,· the tubercle bacillus is an obligate parasite
which does not develop in the ordinary culture media, but is best propa
gated in blood serum, glycerine agar-agar, at a temperature of 99° to
100". If the temperature is below 50° or above 108°, they cease to grow.
The resistance of this germ to external influences, especially to heat and
cold, is very great. Sormanil h!l-s shown that it requires from fifteen to
twenty minutes' exposure to steam under prel'sure, or the same length of
boiling, to destroy the vitality of the spores. This same author has
demonstrated that completely dried and pulverized sputum retains its
infectious character for weeks and months; and Pietro? asserts that
tubercular matter will retain its virulence ten months after drying.
Putrefaction, so destructive to many bacterial forms, exerts very little
influence upon the tubercle bacilli. Sormani and Voelsch8 claim that
the vitality of the spores remained unimpaired for one hundred and
eighty days in the putrefied sputum of consumptives. DeToma,8 how
ever, denies thiEl, and found that putrefaction destroys the virulence of
the germs after three to nine days.

Dr. Ducor, at a meeting of the Academy of Medicine in Paris (Progres
Medical, April, 1893), reported an epidemic of tuberculosis in a family
which had occupied an apartment tenanted two years before by two
phthisical patients. He examined pieces of wall paper from the rooms
and found Koch's bacillus. Guinea-pigs inoculated with cultures from
this paper died of tuberculosis. Cadeac and Bournay, in the Sem. Med.,
June 14, 1893, report experiment's upon dogs and pigeons which were
fed with meat infected with tuberculosis. Examination of their stools
revealed the presence of the bacilli, which had lost none of their virulence.

The experiments of Wesener and Falk also indicate that the bacilli
resist the action of the normal gastric juice.

The experiments of Koch, Weichselbaum,ll and others prove that
artificial tuberculosis can be produced in animals by inhalation of a
spray containing tubercle bacilli, by feeding animals with tuberculized
food, or by subjecting them to direct inoculation. Indeed, the chain of
evidence is quite complete that tuberculosis is caused by the multiplication
of this specific micro-organism in the tissues of the animal body, and
by no other means.

In man the disease is most likely set in action by the bacilli intro
duced through the respiratory passages or the digestive tract, and by
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the skin and mucous membranes, especially if there be a solution of
continuity; but, of course, the most frequent and dangerous mode of
contracting the disease is the inhalation of tr.e bacillus suspended in
the inspired air.

The evidence as to the transmissibility of bovine tuberculosis to man
has been strengthened by Demme,J' who reports four cases of intestinal
tuberculosis in children, infected by the milk of a tuberculous cow, and
adduces chemical and anatomical proof of his assertion. When we con
sider the large mortality of children under five years of age from pri
mary tubercular ulceration of the intestines, tubercular peritonitis, and
tabes mesenterica, and the fact that the food of these children consists
largely of unboiled milk, we are strongly tempted to believe in the
transmission of bovine tuberculosis through the milk supply.

Dr. D. E. Salmon, Chief of the Bureau of Animal Industry, in a paper
read before the Pan-American Medical Congress, October 12, 1893, stated
that he had no means of estimating the proportion of cases arising from
infected food, but declared that tuberculosis is one of the moat common
diseases of milch-cows, and may affect 50, 75, or 100 per cent of the
animals in large herds; the average proportion of cows affected in this
country is unknown, but in dairies around our large cities from 3 to 5
per cent have been affected, when the diagnosis was made by the ordi
nary methods of examination. Fortunately, the milk from all tubercu
lous cows does not contain the bacilli, but when there are tubercles in
the udder, the milk contains immense numbers of these germs. The
tuberculin test is proving of immense value in the diagnosis of bovine
tuberculosis, and the New York State Board of Health is killing by the
hundred animals condemned by diagnoses with tuberculin. A gentle
man writes to the" New York Medical Record," January 6, 1894, that
his valuable herd of thoroughbred cows was twice examined by competent
veterinarians, and pronounced healthy; a third examination with the
aid of tuberculin caused a condemnation of over one half the herd,
showing that it was impossible for the best veterinarian to di8Cover
tuberculosis by physical examination, except in extreme cases. New
York, according to the" Record;" evidently believes in this kind of
diagnosis, and will probably have to pay *500,000 to eradicate bovine
tuberculosis.

Rieck (Vierteljahrschrift flir gericht med. und offentl Sanibiitswesen,
1892, No.4) reports the results of the examinations made at the Leipzig
abattoir as regards tuberculosis during the years 1888 to 1891, both
inclusive. During this time 67,077 cattle were slaughtered, of which
20.4 per cent were found to be tubercular.

The following illuBtrations of different modes of infection have been
reported, viz.: ,

Lowenthal" reports the case of a woman who slept on the right side
of a tuberculous husband, and contracted a conjunctivitis of the left
upper eyelid, followed by enlargement and ulceration of the glands in
the parotid and submaxillary region. Excision of the original deposit
revealed the presence of tubercle bacilli.

Cornil and Moore" have shown that infection may take place through
the genital mucosa, and an interesting article on chronic tubercular
endometritis, referring to primary genital tuberculosis and sexual rela
tions with tuberculous husbands, will be found in the "New York
:Medical Record," November 30, 1889.
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Lehmann15 reports ten cases in which the virus was transmitted by
the mouth of a tuberculous Rabbi, who was in the habit of applying
suction to the wound after circumcision. In these cases at the end of
the second week ulcerations with a gray base were noticed at the point of
infection; four of the children died shortly from tubercular meningitis;
three others after a more prolonged illness; one died from diphtheria,
and two recovered.

Eisenberg" reports a similar case, in which the sputum of the Rabbi
was found too contain the bacilli. Tehernig, Pfeiffer, and Duering have
reported instances of infection through the skin, in one case by means
of expectorated phthisical blood, which infected a slight hand wound
of a girl. Landouzy and Martinn have shown that inoculation of the
spermatic fluid from tuberculous guinea-pigs produced the disease in one
third of the animals experimented upon. This would seem to render the
transmission of the disease through the sperma probable, but Gartner
(Zeitschrift fur Hygiene und Infections Krunkheiten, 1893, XIII, 101 )
believes the direct transmission of the disease to come solely from the
mother, for he found it impossible in his experiments on mice, canaries,
and rabbits to obtain infected offspring when the mother was healthy,
even though the semen of the father was teeming with tubercle bacilli.
Under these circumstances, the disease was frequently transmitted to
the generative organs of the mother, but never to the fretus resulting
from the contact.

Uffelmann believes that the secondary lesions of the alimentary tract
may be produced by the patient's swallowing a portion of the expectora
tion. The most common source of infection of this tract, by means of
unboiled milk and insufficiently cooked meat from animals aflected with
tuberculosis, has already been referred to. There is no evidence to show
that the bacilli are transmitted in vaccination; in fact, Acker failed to
discover the microbes in question in the lymph visicles of vaccinated
phthisical subjects.

There is much reason for believing that the germs of the disease may
be conveyed in clothing. I remember a well-authenticated instance
where a perfectly healthy man bought the clothing worn by a consump
tive, and contracted the disease within six months, and died from the
effects two years thereafter. Perlen,t'in his dissertation on pulmonary
tuberculosis and occupation, tells us that of 4,177 tuberculous patients
treated in the Munich Poliklinic, 709 were engaged in tailoring, cleans
ing, and shoe shops. Whilst these figures are suggestive, it is of course
impossible to estimate the number of instances in which the disease was
spread by dried sputum contained in clothing.

As in other infectious diseases, the question as to whether the germs
are introduced direct, and in sufficient numbers, is of importance.

The observations of Humphrey, Pollock, and Leudet conclusively
show that in well-ventilated wards of chest and consumption hospitals,
the disease is not usually found to spread.

In private practice the results are different in this respect. A French
committee of investigation presents 213 cases of tuberculosis in which
the communicability of the disease was clearly established. In 64 of
these cases the disease was conveyed from husband to wife; in 43 from
the wife to the husband; in 38 it was transmitted to brothers or sisters;
in 19 from parents to the children; in 16 to distant relatives; and in 32
to outsiders. The communicability was most marked among the poorer
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classes. Another collective investigation of a German medical society
revealed the fact that of 938 married persons who died of acquired
tuberculosis, in 101 instances either the husband or wife also contracted
the disease. In 8.1 per cent of these cases the husband contracted the
disease from his wife, and in 13.2 per cent the wife was infected from the
husband. Other statistics might be adduced in favor of the communi
cability of the disease, but Zasetzky's18 observation is of special interest.
He reports the case of a tuberculous woman who married between 1872
and 1883 three husbands, all previously healthy; the first h'usband died
in 1879 of tuberculosis, the second in 1881, and the third husband, at
the time of the report in 1884, was also a victim of the disease, the wife
having in the meantime died of consumption.

We can only explain the greater contagiousness in such cases by a
more intimate contact, the occupation of the same room and bed, com
mon use of eating and drinking utensils, and the vitiated air of private
room!'. It is very possible that the bacilli may acquire more virulent
infective powers in the foul atmosphere of overcrowded rooms, and, as
suggested by Dr. Ransome, the sporulation of the bacilli may be assisted
by contact with the kind of organic matter found in sUyh atmospheres.

Since Cadeac and Malett have proved that the bacilli are not con
tained in the breath of tuberculous patients, we must conclude tha.t
when found in the air of rooms occupied by phthisical patients, they
originate from the dried sputum and other dejections on floors, walls,
carpets, bedding, and clothing, which are converted into dust particles,
and thus gain access into the air and the respiratory tract. The virus
may also be conveyed to others, by small particles of sputum, in kissing,
coughing, instrumental manipulations, ur adhering to utensils in com
mon use.

From what has been said and written on the subject, it is evident that
the tubercle bacilli must be widely scattered; the modes of invasion are
also numerous, and the wonder is that, relatively, only a few of those
exposed to the virus actually contract the disease. This shows that
invasion of these microbes is not sufficient to produce the disease, but
that they must al!'o find a !'uBceptible subject for their proliferation and
pathogenic effects, and hence predi8po8ition in this as in other infectious
diseases plays an important rOle.

Clinical experience indicates that faulty nutrition, bad air, lack of
!'unlight, debility, anremia, mental anxiety, diabetes, whooping-cough,
measles, and other diseases favor the development of tuberculosis.

The observations of Drs. Bowditch of Boston and Buchanan of
England positively indicate that damp soils and habitations are pre
disposing causes to tuberculosis, and whilst this relation has not been
satisfactorily explained, still it is possible that the bacilli of tubercul08is
luxuriate best in such an atmosphere, as damp rooms are much more
likely to contain an eXCe8S of organic matter. Another explanation
may be found in the well-established fact that a damp air predisposes
to catarrhal affections, or "colds," and these in turn may render the
system more susceptible to the invasion of the tubercle bacilli. We also
know that a predisposition may be inherited, as evidenced by a delicate
physique, narrow chest, and general vulnerability of the tissues.

A vulnerability of the tissues to the disease may also be acquired by
dust-producing occupations, a.nd here the origin of the dust seems less
important than the character of the particles which compose it. For
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this reason, no doubt, the hard, sharp, and angular particles of iron and
stone dust are more liable to produce lesions of the respiratory mucosa.
In no other way can we explain the comparative innocuity of coal dust,
the particles of which are quite free from sharp points and corners. Dr.
Ogle has shown in his report-in forty-fifth annual report of the Regis
trar-General-that coal miners stand at the head of the list as regards
freedom from phthisis and other lung diseases in dust-inhaling occupa
tions, and that the tin miners of Cornish, who inhale a sharp, angular,
and most irritant stone dust, furnish the largest number of cases. In
Switzerland (Lagneau) Medical Record, March 7, 1894, 10 out of 100
stone-cutters died from phthisis, and in England 340 out of 1,000 deaths
occurring among these workers were from consumption. We know, of
course, that occupations involving the inhalation of an unusual amount
of dust tend to produce diseases of the lungs, not necessarily tubercular,
but what I wish to emphasize is, that certain dust particles are apt to
cause lesions of the respiratory mucosa, and hence an increased suscep
tibility to the invasion of the tubercle bacilli.

It is also well known that indoor, sedentary, and intellectual occupa
tions predispose to the development of the disease. Of 1,000 deaths in
Italy among students and seminarians, 459 died of phthisis. In Eng
land, of a like number of deaths in printers, 430 died of phthisis.
Raseris'Italian Statistics show that college men and scientists generally
furnish the greatest number, and sailors and tramps, the least number
of victims to consumption. This indicates the value of out-door life;
indeed, statistics conclusively show that it is quite exceptional for this
disease to be the cause of death of those who live in the open air. In
Switzerland, of 1,000 deaths occurring in out-door laborers and farmers,
not more than one or two died from phthisis, and in a similar number of
deaths in Italy among shepherds and farmers, only 44 to 54 died from
this disease. Lagneau also tells us that the sanitary statistics from 662
towns in France show that the more the population is crowded, 80

in proportion are the inhabitants gravely affected with tuberculosis.
Thanks to the climate of our State, we are permitted to enjoy practically
an out-door life all the year around, and it is doubtless this, together
with the fact that in many sections of the State, the average temperature
is just suited for the performance of the physiological functions with
the least possible strain upon any particular organ, which determine the
remedial properties of our air. Such climatic virtues cannot fail to pro
mote health and bodily vigor, and, therefore, a natural antagonism to
disease. .

Does climate afford immunity from tuberculosis? The evidence is not
sufficient to show that any community in any climate is entirely free
from pulmonary consumption, but we do know that whilst the mortality
on the plains and in the valleys of Europe is about 3 per 1,000, and as
high as 5 to 7 per 1,000 living in cities and towns, the inhabitants of
certain mountainous districts, even under unfavorable sanitary sur·
roundings, suffer to a far less extent-the mortality amounting in some
localities at an elevation of 1,500 feet, to only 0.56 and 0.68 per 1,000.

Fuchs, quoted by Utl'elmann, gives the following elevations as likely
to afford immunity from consumption:
In the north temperate zones, at an elevation of 1,300-3,000 feet.
In the middle temperate zones, at an elevation of • . 2,()()(Hj,OOO feet.
In the tropical zones, at an elevation 01 • ••.•. ••• •.. _. __ 7,000-14,000 feet.
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Bell, in speaking of our own country, refers favorably to the eastern
highlands, the Alleghany region of Georgia, the Carolinas, Tennessee,
Virginia, West Virginia, Pennsylvania, and the White Mountains,
especially the pine forest region of the Atlantic States, from Virginia
southerly, at an altitude of from 500 to 1,500 feet, and also the Pacific
Coast, as notable regions for the small ratio of deaths from pulmonary
diseases. In 1886 I called attention to the climate of Northern California
and the infrequency of pneumonia and phthisis among the inhabitants
of Modoc County, suggesting, in my concluding observations, that the
great daily range of temperature, dry atmosphere, and elevation (4,700
feet), might be fatal to the development of the tubercle bacillus. (See
Ninth Biennial Report of the State Board of Health, 1886.)

We have seen that the elevation affording immunity differs greatly in
diflerent zones; therefore, exemption cannot be attributed to the influ
ence of diminished atmospheric pressure alone, although we must admit
that diminished density of the air induces deeper inspirations, more
effectual inflation and ventilation of the air vesicles, which naturally
tend to increase the resistance of the pulmonary tissues to the invasion of
the germs. It is possible that freedom from organic impurities in the air
is the most important factor. Pasteur, Tyndall, and others have shown
that the air of great altitudes is entirely free from orKanic impurities;
and Miquel, Frankland, Petri, and others have examined the air for
bacteria at different altitudes, and found the air at an elevation of
between 6,000 and 7,000 feet to be quite free from germs.

Similar investigations have been made of the air of sea coasts and the
high seas.

Uffelmann found between fifty to three Hundred bacteria in one cubic
meter of air on the Baltic coast, in the summer of 1887, and Moreau,
Miquel, and Fisher ascertained that the sea air one hundred and twenty
miles off the coast is absolutely free from bacteria. These facts throw a
t100d of light on Bowdin's statistics, which show that whilst the deaths
from consumption in the English army were 10.7 per 1,000, the mor
tality in the navy was only 1.76 in 1,000 men.

PREVENTION OF TUBERCULOSIS.to

The facts presented in the foregoing pages justify the conclusion:
1. That tuberculosis is an infectious disease caused by a microbe,

transQ1issible to healthy individuals under certain favorable con
ditions.

2. Inherited and acquired predisposition plays an important role in
the invasion and multiplication of the bacilli.

3. The germs may enter the system by the respiratory and alimentary
passages, and by the skin and mucous membranes, if there be an abra
sion.

4. That whilst the bacillus has been transmitted through the milk,
flesh, and blood of animals and man, the most common and effective
way of distributing the disease is by the dried and pulverized sputum of
tuberculous patients. Heller calculates that seven thousand two hun
dred million of bacilli may be expectorated in a day by a single patient.

5. The habitations of consumptive8, as well as their personal effects,
unless immediate disinfection has been practiced, are infected houses
and objects, and liable to convey the disease to subsequent occupants.
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The indications for the prevention of this disease are:
1. Notice by householders and physicians to the health authorities as

soon as the disease is recognized.
2. The sputum of consumptives should be received in spitcups con

taining a 5-per cent solution of carbolic acid, and the contents rendered
innocuous by boiling for twenty minutes. The paper and wood boxes
made for this purpose should be burned. All public and private build
ings should be provided with spittoons. Patients who continue out of
doors should use handkerchiefs to receive their expectoration, which, if
old, should be burned; at all events, linen, bedding, or clothing thus
soiled should not be allowed to dry, but must be thoroughly disinfected,
boiled, or steamed, and laws should be enacted against spitting into
places where the sputum is liable to infect others.

3. Disinfection of all houses in which tuberculosis has occurred should
be made compulsory; also the disinfection of hotel rooms, sleeping-car
and steamer berths which have been occupied by consumptives.

4. All objects which have come in contact with consumptives should
not be given away, sold, or used by others until disinfected by steam
under presaure, boiling, fumigation, or a coating with lime or corrosive
sublimate solution.

5. Isolation of tuberculous patients is indicated in hospitals, asylums,
and prisons. In private life the patient ought to occupy a separate
room and bed, use separate eating and cooking utensils, and neither
receive nor give kisses, and the family physician should encourage the
treatment of such cases in special hospitals.

6. Government inspection of dairies and slaughter-houses, and the
extermination of bovine tuberculosis, are urgently called for. In the
absence of such laws, and as an additional precaution, cows' milk should
be thoroughly boiled and meats well cooked.

7. A tuberculous mother should not nurse her infant, and great care
must be taken in the selection of a wet nurse. Marriages with a tuber
culous person should not only be discouraged, but absolutely prohibited
by law.

8. Predisposed subjects should take special precautions; this is par
ticularly true of those born of tuberculous parents, or belonging to con
sumptive families; those debilitated by privations or excesses, and those
SUffering or recovering from whooping-cough, measles, smallpox, diabetes,
and catarrhal affections. Clinical experience teaches that it is quite
possible to overcome this predisposition by improving the tone and
general nutrition of the system. Apart from m~dication, careful and
methodical gymnastics, attention to the skin, and other hygienic rules
will prove of special value. Let us insist on the purity of the air in our
houses and towns, and guard against dark, damp, and unsanitary
habitations.

.9. The establishment of sanitary boarding~schoolsin salubrious locali
ties, for children predisposed to tuberculosis, in which special attention
is paid to their physical culture, appears earnestly called for, and in
choosing a subsequent vocation for them, it is important to avoid occu
pations involving sedentary habits and indoor work, especially in a
dusty atmosphere

10. Last, but not least, the public should be educated that this fatal
malady is a communicable disease, how it may be acquired and pre
vented, and this duty devolves not only upon the medical profession, but
also upon the press, state, school, and church..
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:Mr. President, and members of the Sanitary Convention, I am well
aware that much mental distress will be engendered by the enforcement
of the rules just formulated. But the very fact that 15 per cent of the
community are victims of this fatal disease, would more than justify
such enlightened legislation as even the prohibition of marriages with
a tuberculous person. There is entirely too much sentiment on the sub
ject of individual rights. The annals of medicine teach us, that men
and women afflicted with a communicable disease are dangerous to
society, and it is the duty of the State to take what precautions it can
to prevent mischief.

Legislators have a right to look to our medical societies and health
departments for intelligent advice on matters affecting public health,
and if a medical body recommends means for the prevention or spread
of communicable diseases, they should be accepted in a practical f;ense
and embodied in effective laws.

Whilst a conservative spirit should ever animate our profession, we
should also possess the courage of our convictions; and yet, there are
men eminent in our ranks, whilst not hesitating for a moment to urge
the most heroic measures for the prevention of cholera, yellow fever, and
smallpox, who absolutely oppose the enforcement of efficient means for
preventing the dissemination of consumption, universally admitted to be
the most fatal of all communicable diseases. For .my own part I fail
to see the difference upon which such distinctions are based. Whilst
cholera, yellow fever, and smallpox strike terror into a community, be
cause these diseases occur in epidemics and are rapidly fatal, we know
that consumption demands more victims than all these disea6es com
bined.

The question of marriage not only involves the prevention of tubercu
losis, but other communicable diseases, and no one knows better than
the members of the medical profesE'ion what an excess of pain and sor
row, what an ocean of tears and blood might have been prevented, if
exemption from communicable diseases in candidates for marriage were
as mandatory as the question of age and race for the procurement of a
license. I believe few men and women will be found unwilling to
undergo an examination by their family physieian for the detection of
infectious diseases, the existence of which not only affects the welfare of
a husband or wife, but also their offspring and the community at large,
and all those who are so devoid of a feeling of responsibility as to will
ingly and knowingly inflict a fatal malady upon others, certainly deserve
little consideration at the hands of society.

I sincerely hope that this convention will take a progressive step in a
question which has occupied and cannot fail to agitate the minds. of
earnest men and women, and whilst we may meet with opposition, we
know our cause to be just, andean confidently rely upon the intelligence
and good intentions of the American people, that the cause of humanity
will ultimately triumph. . '
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THE RELATIONSHIP EXISTING BETWEEN BOVINE At\D
HU~IAN TUBERCULOSIS.

By R. A. ARCHIBALD, D.V.~., of Sacramento, Cal.

MR. PRESIDENT AND GENTLEMEN: I have availed' myself of the oppor
tunity offered by this convention to present for your consideration It The
Relationship Existing between Bovine and Human Tuberculosis," a
subject which is, in my estimation, the most important which you, as
sanitarians, will have to consider in the near future; and having read
the notification of this meeting issued by the Secretary, I am lead to
believe that this convention intends to take active measures to control
this disease.

I have taken up this subject, not with the idea of presenting to your
notice anything new or original, rior have I any idea that I can tell you
gentlemen anything that you are not already cognizant of, but I simply
wish to call your attention and refresh your memory by offering for your
consideration a compilation of a few facts and statistics connected with
this subject, so that when you come to consider what steps it will be
necessary to take in order to suppress and stamp out this disease you
will not forget the fact that bovine tuberculosis is identical with human
tuberculosis.

I do not propose to enter into the ootiology, pathology, etc., of the dis
ease, but shall confine myself to the origin, transmissibility, the use of
tuberculin as a diagnostic agent, and the prevention of the disease.

ORIGIN OF THE DISEASE.

This insidious, delusive diseaBe differs from nearly·all other diseases,
in that it is not the result of civilization, as many suppose. Barbarous
and uncivilized races are affected as severely as many of the most
advanced civilized races.

Neither geographical position nor climatic conditions are a 'factor in
the distribution of the disease, notwithstanding that some of our best
writers have attempted to account for its prevalence in certain localities
by reason of temperature or meteorological influences; nevertheless,
every known part of the globe, with a few isolated areas excluded, is a
habitat of the disease.

After several years of close study of this affection, and consulting all
accessible statistics and the habits of the people where the disease pre
vails, I have reached the conclusion that the only constant associated
factor is found in the bovine species, without any regard to the social
position of a community, its geographical habitation, terrestrial or
atmospheric condition. '

There are undoubtedly conditions of climate, habitations, etc., that
favor the development of the disease, if the contagion is present; but
this contagion, as I Btated before, is most often derived primarily from
the dairy cow. Therefore, if a community is closely associated with

. iry cattle, tuberculosis prevails.
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In establishing proof of the position I have taken in this matter, I
would like to give you the history of a great many countries which,
before the introduction of the dairy cow, experienced perfect immunity
from this disease, but after the introduction of the milch cow into these
countries, we have been told by men of undoubted authority that the
disease became prevalent.

Owing, however, to my unwillingness to take up too much of your
valuable time, I will only at the present cite you a few instances, at the
same time assuring you of the fact that I could, if it were necessary, cite
you a great number of cases to establish proof of the position taken by
me in this matter.

We will take, for instance, the country called the great Kabylia, in
.Africa, which is occupied by a semi-civilized race of people, who-accord
ing to such eminent writers as Hersch, Evans, and other noted French
authors--enjoyed an absolute immunity from consumption. According
to Morell, Dimmas, and other historians, there is no evidence of the
presence of the bovine tribe among them; but thefle people possess large
flocks of sheep and goats, and each family has usually one buffalo ox to
do its plowing. As these are a peculiar race of people, with peculiar
ideas and habits, not calculated to encourage visits from Europeans,
they retain their immunity from consumption to the present day. But
not so with their neighbors, the Algerians. When this country was first
occupied by the French, half a century ago, the natives were enjoying an
absolute immunity from tuberculosis, but after the French imported
dairy stock in 1854 the statistics of the death-rate by Jackson, in his
Medical Climatology, show that consumption was the cause of a large
percentage of deaths among the natives.

And there are a great many other countries furnishing reliable statis
tics of the death-rate from consumption where the disease is not indige
nous, but due to importation through the medium of dairy cattle. Such
countries, for instance, as Australia, China, Greece, Greenland, central and
upper Egypt, Iceland, certain parts of Russia, the Hebrides, and others.

Without going further into details respecting separate communities,
let us consider for a moment the statistics of Europe, and there we find
the prevalence of tuberculosis is regulated by the ratio of the bovine to
the human race. Thus, in Ireland, where the cattle number 4,570,000,
nearly an equal proportion to that of the inhabitants, according to Dr.
Wylde, consumption is by far the most fatal affection to which the
inhabitants of that country are subject. Denmark, with about the same
ratio of cattle to inhabitants, sustains about the same rate of consump
tion. In Portugal, where there are six inhabitants to one bovine animal,
consumption attracts so little attention that few notices can be found
relating to the disease in that country. In Italy, the distribution of
cattle being one to six inhabitants, the mortality reacheR an exceedingly
low rate. Also in lower Egypt, where the ratio is one animal to about
thirty inhabitants, Pruner tells us that the disease is very rare.

Thus the statistics go on, and where exceptions arise the cause is
always evident in the condition that influences the breeds of cattle.
Taking into consideration all the foregoing facts, there can be little doubt
that the inbred species of the bovine race is the prime retiological factor
of consumption in the human race. They not only nurse the germ and
prevent its extinction, but BOW it in the human race continually and
abundantly; and when we consider the comparatively few of the human
race who are affected, and the immense number who are exposed to the

-
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infection and escape it, we are led to believe that without their aid the
germ would die, for of all the germs known none have so hard a struggle
for existence in the human family as the tubercle 'bacillus.

Man cannot generate new forms. but he can so control and interfere
with nature's processes as to modify the original design. Inbred cattle
are selected, sheltered, and pampered, as they would be unable to with
stand the vigorous conditions of the wild state; they propagate earlier,
are larger milkers and more efficient beef-producers, and their meat is
more delicate and tender than that of the wild animal. All this is
achieved by man at the expense of his own health.

THE TRANSMISSIBILITY OF THE DISEASE.

It has been demonstrated beyond a shadow of a doubt by actual in
vestigations, by such eminent German investigators as Gerlach, Villemin,
Klebs, Orth, Ernst, Peters, and others, and by such noted 'American in
vestigators as Salmon, Law, Smnh, Schroeder; Pearson, and others, that
the milk from tuberculous cows is exceedingly dangerous to the con
sumer. They have proven this by feeding to such animals as the hog,
dog, guinea-pig, and other animals that are not so susceptible as man,the
milk from diseased cows, and they have shown that even where the udder
of the cow is not affected, the milk is dangerous in 55 per cent of cases.

Now, in regard to the consumption of the meat of tuberculous ani
mals, we realize, so far as becoming inoculated with the germ is con
cerned, the danger is not very great, for we all are aware that the act of
cooking will destroy the tubercle bacillus. But the question of the
presence or absence of ptomaines or other toxic elements which are cal
culated to prove hurtful or even fatal to certain members of the human
family, is not for a moment considered. We are constantly met with
the argument that tubercle is rare in the muscular system of cattle, and
that therefore the mUElcular tissue may be safely eaten, even though the
internal organs are affected. We are also met with the argument that
the milk and other dairy products are harmless, so long as the udder is
free from tubercle. We admit that if the meat and milk are exposed to
the temperature of 100° C., the bacilli are destroyed, but the fact that the
germ is destroyed does not, in our eEltimation, render the produce harmless.

While we ar.e considering the dangers of tubercular infection, we should
not lose sight of the no less dangerous element, tubercular poisoning.

Let us for a moment consider this important matter. We all know
that Koch's tuberculin has retained a considerable quantity of the toxic
matter produced by the growth of the bacillus, after it has been steril
ized, and we all know the action of a small dose of tuberculin on a human
being or animal suffering from tuberculosis. In such a case the subject
may have acquired a tolerance against the products of the existing
tubercle to the extent that there is no manifest disturbance of health.
But add to these products of the existing tubercle a small quantity of
tuberculin, and in ten to fifteen hours the temperature of the subject's
body will rise two or more degrees above normal, and the destructive
process of the existing tubercle will be accelerated. .

It is this extension of tuberculosis under the influence of the toxic
products of the bacillus which raises a very important question, which
we as sanitarians should on no account overlook. We should remember
that all the soluble toxic products of the bacillus are constantly circulat
ing in the blood, and also through the mammary glands, where it escapes
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into the milk. Though some may dispute the idea that the germ is
carried and distributed through the muscular system, it is impossible
to dispute the fact that the product of the germ does find ita way to all
parts of the body through the circulation. Knowing, then, beyond doubt
the presence of the toxins in the flesh and milk, it follows that those
who partake of the fl~sh and milk are continually taking small doses of
tuberculin. And if we now consider the prevalence of tuberculosis in
the human family, and realize that 12 per cent of deaths in the human
family are due to tuberculosis, we see what a fearful risk is being run by
the consumption of the meat and milk of animals affected with this
disease, even if it could be shown th~t the products had been sterilized
by boiling. This we can readily believe, knowing that sterilization is
not a restoration to a non-toxic condition. While it is true that it does
away with the possibility of infection, yet it does not render the product
innocuous, and it is easy to see that the consumption of these products is
a direct means of sealing the fate of a large proportion of a community
which is already slightly affected with consumption.

We know that the sputa of a consumptive person is one of the most
prevalent mediums of infection to his fellow men, but we overlook the
fact that while tuberculous cattle cannot expectorate, yet owing to the
pendent position of the head the discharge is continually dropping on
the ground; it then dries up and is sown broadcast over the country by
the wind.

The milk obtained from the family cow is a source of even greater
danger than the milk obtained from dairies, for the reason that dairy
milk, even though some of it may have been taken from the \lddera of
tuberculous cows, loses, to a certain extent, a great deal of its virulency
when mixed with milk from healthy animals.

TUBERCULIN AS A DIAGNOSTIC AGENT.

I am sure it is unnecessary on my part to enter into a detailed descrip
tion of tuberculin, for the reason that I believe you gentlemen are familiar
with its composition, etc. Not to be too prolix, it will suffice to say, then,
that tuberculin is the substance which was claimed by Koch to have
curative properties in the treatment of tuberculosis. As a curative agent
we know it was a failure; as a diagnostic agent, however, it has given
results which have in many respects revolutionized !he methods of
inspecting dairy cattle for tuberculosis. With this agent it is possible
to detect tubercular lesions which defy detection by auscultation, per
cussion, or other physical methods of diagnosis.

By the injection of 0.25 cc. of tuberculin a reaction will occur in every
case where tuberculosis exists in the animal, and will not occur in an
animal free from the disease.

In the examination of dairy cattle without the use of tuberculin it is
impossible for the most expert inspector to guarantee the products of a
dairy as being fit for human consumption. And those who pretend to
weed out tuberculous animals from a herd without the use of this agent
are merely imposingonthepublic and health authorities who employ them.

That tuberculin is a valuable aid in the diagnosis of tuberculosis is
beyond question, but it should only be used in conjunction with the
ordinary methods of examination, and it should only be used by those
familiar with the disease.
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PREVENTION.

In regard to the suppression and eradication of tuberculosis, we must
bear in mind that the disease is not confined to one species of animal,
but may be communicated to, and by, all animals. As long as there
remains one tubercular individual, whether man or beast, there will be
danger to all other animals.

By the use of tuberculin it is possible to isolate the diseased animals
and make sure that those remaining are free from tuberculosis.

After the diseased animals have been removed the stable and sur
roundings should be thoroughly disinfected, and the herd should be
submitted to tests with tuberculin at regular intervals.

Before permitting any dairy to put its produce on the market the
tuberculin test should be applied, and a license be issued to each and
every dairy, and anyone marketing the produce of a dairy without a
license should be prosecuted to the full extent of the law.

In case of butcher meats, until private slaughter-houses are abolished,
it will be very difficult to conduct a system of meat inspection satisfac
torily; but in time we hope to see each municipality owning and con
trolling its own abattoir, where all its meat supplies must be slaughtered
and dressed. Then, by making a thorough examination before and after
slaughtering, it will be possible to supply the public with an article of
diet which is not only free from bacteria, but from all toxic elements
produced by bacteria. .

In order to accomplish all this, we must have suitable laws and ordi
nances, ~nd these laws and ordinances should be enforced by competent
inspectors. The time has passed when the public in this respect have
been left to the tender mercies of a politician, whose appointment to the
office of inspector was not due to his ability or knowledge, but because
he had a "pull." The inspectors should be appointed by the govern
ment, whether it be for a city, county, or State, and it is the duty of the
government to employ men who, through knowledge gained by hard
study and experience, are familiar with and capable of recognizing this
and all other diseases which are dangerous to human life. These men
should be paid by the government, and not by the dairymen or owners
of slaughter or packinp:-houses, as no inspector employed by these men
can furnish a certificate of health which will be received with confidence
by the public.

The members of our State Board of Health, who are here with us to
day, I venture to say, realize the necessity of a concerted action on our
part to assist them in laying this matter before our legislators, and show
them the necessity of providing laws and ordinances for the purification
of our dairy herds, and of slaughter-houses, where all animal products
destined for human consumption will be subjected to a rigid inspection
by government inspectors.

I will now close, hoping that all those present to-day will leave here
with the fixed intention to take the matter up, and endeavor by every
means in their power to assist in getting legislation, armed with which
our health authorities can place this great and glorious State in a posi
tion where she will be second to no other country in the world from a
sanitary standpoint.

Gentlemen, I thank you for your kind attention.
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