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In dealing with the incidence and impact of animal diseases on humans,
particular attention is aways devoted to the etiology. Whether, and how, a
contagious disease is transmitted from animal's to humans (and vice versa)
is the most often highlighted question, because much hope rests on the
idea that the search for and identifying of a pathogen and how this
pathogen causes infection will directly lead to cogent strategies of food
safety. However, severa food scares in the last decades have shown that
the knowledge about the ways of transmission is not enough to hold in
check the danger of zoonoses to public health. Further on, the power of
the scientific expertise to solve the problem sometimes seems to be very
limited. Even if the cause of a disease has been clearly discovered, the
transmission routes are not necessarily any clearer. Many experiments
and debates are often fruitless and do not lead to clear solutions. In
addition, in nearly al cases much time elapses before the right treat-
ment isfound for a pathogen, while a consensus about ways of treatment
not necessarily ends up in an effectice medical practice to eradicate the
disease.

Animal products for human nutrition touch very different professiona
interests on their way to the consumer. Thus, despite evidence that ani-
mal diseases are harmful to human health, varying economic interests can
hinder the formulation of effective action or give them new and unexpect-
ed directions. Taking into account these complexities, health policy mak-
ers must take action. Since measures to fight animal diseases affect spe-
cid interests, day after day politicians must mediate between particular
interests, find compromises and control them in form of authority régula-
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tions and government legislation. Under these circumstances, food safety
stands for along and contended process of |earning and decision-making.
How a society selects information, sets priorities and resolves conflicts—
in short, how it learns to live with epizootic diseases— is the lesson from
the history of fighting bovine tuberculosis that shall be explored in this
paper.

Thus, the aim of this paper is neither to explore the long-standing and
in the end successful story of the eradication of bovine tuberculosis! nor
to clarify theways of policy makingin milk hygiene.2 My retelling the his-
tory of cow's milk as a carrier of bovine tuberculosis is intended to high-
light the controversies that arose when bacteriology met society. Starting
with Robert Koch's warning in 188 that the tubercle bacillus can be
transmitted from cattle to humans by the way of milk consumption, the
paper will examine the complex web of interests that was touched by this
opinion and ended up influencing the struggle against the dangers of
bovinetubercul osis. Focussing on sourcesfrom Germany and Switzerland
and concentrating on the period between the 1830s and about 1930 | will
discuss the arguments of some of the different groups in society that
exerted an influence on the question of how bacteriological findings
should be interpreted and converted into a campaign against bovine
tuberculosis.

Barbara G. Rosenkrantz, who has done extensive research on these
controversies in the United States, mainly concentrated on the differences
of opinion among physicians and veterinarians.? In this paper | will be
shown that besides the different groups of scientific experts, the econom-
ic forces of the modern milk market played a crucia role in the debate.

1 On the history of the eradication of bovine tuberculosisin the United States now see Alan
L OLMSTEAD and Paul W RHODE, An Impossible Undertaking: The Eradication of Bovine
Tuberculosis m the United Sates, draft verson, May 2003, further on W BISPING, ,Zur
Geschichte der Bekampfung der Rindertuberkulose - Beitrage aus dem Institut fur Mikrobiologie
und Tierseuchen der Tierdrztlichen Hochschule Hannover”, Berliner und Miinchner Tieréarztliche
Wochenschryft,vol 111 n° 10 (1998), pp 362-367, Keir WADDINGTON, “The Science of Cows'
Meat, Bovine Tuberculosis and the British State 1880-1911” History of Science vol. 39 (2001), pp
355-81, J. Arthur MYERS and James H STEELE, Bovine Tuberculosis Control in Man and
Animals, St Louis, 1969 | wish to thank Michael Dear and Andreas Nef for their help in tranda-
tion and critical readings

2 For London see Peter J ATKINS, "White Poison? The Socid Consequences of Milk
Consumption m London, 1850-1939", Social History of Medicine, vol 5 (1992), pp 207-228

3 See Barbara G ROSENKRANTZ, “The Trouble with Bovine Tuberculosis', Bulletin ofthe
History of Medicine, vol 56 (1985), pp 155175
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Thus, not only the bacteriological findings were a very contested terrain
within different scientific communities, but above al the question of how
to fight contaminated milk was a subject of intense debate in the econom-
ic arena. While farmers understandably were the last to be persuaded as
to the radical measures to eradicate infected animals, arguments about the
nutritional value of milk prevented a quick introduction of the heat-
treating of milk as a prophylactic technique.

Robert Koch and the Milk Question.

On March 24, 1882, Robert Koch told an incredulous audience at the
Physiologica Society of Berlin what he had managed to achieve during the
preceding year: the assumption of a relationship between human and ani-
mal tuberculosis.* Many had suspected the existence of living pathogens
that pass between different organisms, but nobody had ever seen them.
The fact that now the bacillus was visible did not contradict the previous
impression that humans and animals could be afflicted by one and the
same disease. Long before the rise of bacteriology, it was common knowl-
edge that house pets and humans could fal victim to similar diseases and
that humans could be infected through contact with animals or by con-
suming animal products.® Even milk was said to be a sensitive natural
substance which could harbor numerous “diseases™.% If what veterinarians
were saying in the mid-19% century was true, people were actually being

4 Robert KOCH, ,,Die Aetiologie der Tuberculose", Berliner Klinische Wochenschrift. Organ
fur practische Arzte, vol. 19 n° 15 (1882), pp 221-230. He proudly reported s new methods of
staining bacteria to make them visible and the likewise successful experiment 1 which he cul-
tivated the tubercle bacillus 1n pure form To the technicaly instrumentalized view of Robert
Koch, see Thomas SCHLICH, ““Wichtiger ds der Gegenstand selbst” — Die Bedeutung des
fotografischen Bildes 1n der Begriindung der baktenologischen Krankheitsauffassung durch
Robert Koch", m Martin DINGES and Thomas SCHLICH eds, Neue Wege m der
Seuchengeschichte, Stuttgart, 1995, pp 143174 On the research mto the causes of the various
symptoms of tuberculosis, see Christoph GRADMANN, Robert Koch and the Pressures of
Scientific Research Tuberculosis and Tuberculin, Medical History, vol. 45 (2001). pp. 1-32,
especialy 4-7
5 See Der Kampf gegen die Tuberkulose m Deutschland, ed 1m Auftrage des Reichs
Tuberkulose-Ausschusses Berlin, anlassich der XI. Konferenz der Internationalen Vereinigung
zur Bekémpfung der Tuberkulose, Berlin, 1939, pp 32/33

6 Wilhem FLEISCHMANN, Das Molkereiwesen Ewn Buch fur Praxis und Wissenschaft,
Brunswick, 1875, p.117. The fact that official milk inspections likewise predate bacterology by
many years 1s dso proof of thus knowledge of danger. For Munich, for instance, see Uwe SPIEKER-
MANN, Milchklemhandel im Wandel Eine Fallstudie zu Miinchen 1840-1913, Scriptae Mercaturae,
vol 27 (1993), pp 91-145; for London* Peter 3 ATKINS, White Poson?... , op cit., p 209
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careful—at least wherever it was under their control. The especialy
striking occurrence of bovine tuberculosis—tuberculosis-like inflamma-
tion of serous membranes—is dleged to have been, for centuries, a reason
that already-diseased animals were never used as human food.

Thus, Koch confirmed previous empirical evidence when he wrote
"that the spillover of the tuberculous process to the milk gland has been
observed by veterinarians not infrequently" and that one is compelled to
assume "that in such cases the tubercle virus can immediately be admixed
tomilk (...) andis also capable ofbeing transmitted to human beings. (...)
However great or small the danger resultingfromthe ingestion oftuber cu-
losis-infected meat and milk is, it is there and must therefore be avoided.”®
Koch reminded his readers of the obstacles to demondgtrating the trans-
mission of tuberculosis between cattle and human populations.
Nevertheless, to him it was clear how important the issue of the harmful-
ness of the meat and milk of infected cows was for hedalth care. From a
hygienic point of view, he concluded, the same measures must be taken
againg it as againg the infection through human sputum.

The Euphoria and Confusion Resulting from a Discovery.

Now that a disease which had previoudy occurred in a variety of forms
could be traced back to a single pathogen, it instantly seemed manageable.
It was with great euphoria and even greater hopes that the search for path-
ogenic microorganisms could be commenced. There was a clearly defined
"enemy", around the world the "hunt for microbes' could begin.? With
Koch himsdf having dready pointed the finger at milk, this substance

7 What makes tuberculosis so deadly is that st is chronic and can afflict various organs. In
addition, not every infection causes the disease to break out. The body needs to be weakened for
the bacilli to be able to spread. General medical terminology has seen various terms for the dis-
eax= due to the variety of formsin which it appears up until the pathogen was discovered: phtisis,
Lupus vulgars, consumption, just to name afew. And there have been various medical treatments
which were sometimes contradictory, sometimes complementary or followed from one into ancther.
An overview of the history of human tuberculosis and research on this subject can be found in:
Robert BOCHALLI, Die Entwicklung der Tuberkuloseforschung in der Zeit von 1878 bis 1958,
Stuttgart. 1958, Anne HARDY, The epidemic streets, infectious disease and the rise ofpreventive
medicine 1856-1900, Oxford, 1993

8 Translated from Robert KOCH, Die Aetiologie..., op.cit., p. 230

9 On the war metaphors used in bacteriology see Christoph GRADMANN. "Auf Collegen, zum
frohlichen Krieg". Popularisierte Bakteriologie im Wilhelminischen Zeitalter", Medizin,
Gesellschaftund Geschichte, vol. 13 (1994), pp. 35-54; Bruno LATOUR, The Pasteurization of
France, Cambridge, Mass,, 1988



Cow's Milk and Human Disease 183

became the first to be studied in depth. For many years milk and dairy
products were to keep the international community of bacteriology
researchers busy.!? And it was not difficult to detect tubercle badilli in
milk or butter samples. Numerous bacteriol ogists were able to detect them
in the yearsfollowing the discovery of the tubercle bacillus, and many con-
sidered this aclear Sgn that the disease was in its advanced stages. Inthe
first years after the discovery of the bacillus, no one thought that patho-
genic microorganisms could be located in a healthy body.

The focus of attention had shifted from a diffuse, infectious environment
to the individua body. This meant that wherever bacilli could be detected,
amanifestation of the disease had to be assumed, completely irrespective of
the specific living conditions, clinica pathology or congtitution of the afflict-
ed human or animal. In its spread through the body, the bacillus did not stop
at cow's milk, either. The frequency of these findings compelled Robert
Koch 189 to write a letter to the culture minister in which he told of the
danger to the population of Berlin deriving in particular from the milk of
cooperative dairies, which was transported over long distances.'t

Two years later he would do an about-face. In fact, shortly before the
turn of the century, findings started to accumulate which did not quite fit
into the picture. As it later turned out, different teams from Koch's
institute, the laboratory of the Imperia Hedth Office and the Hygienic
Institute of the University of Berlin, completely independently of one
another, isolated a strange bacillus in butter samples which bore a marked
resemblance to the tubercle bacillus but did not trigger any symptoms of
disesse in the animal. ~~ Bacteriologists were confused, for this discovery

10 As early as in 1884 the first dissertation on this topic came out in Berlin: G. STEIN,
Experimentelle Beitrage zur Infektion der Milch perlslichtiger Kuke, Diss. med., Berlin, 1884 An
internationally comparative report on literature covering research between 1884 and 1906 is pro-
vided by: John F. ANDERSON, “The frequency of Tubercle Bacilli in the Market Milk of the City
of Washington, D.C.”, Milk endits relation to Public Health, Washington D.C., 1908, pp. 164-173.
An overview for the German Empireis provided by: Max BECK, ,, Experimentelle Beitrage zur
Untersuchung iiber die Marktmilch®, Deutsche Vierteljahresschri fur Offentliche Gesundheits-
pflege, val. 32 (1900), pp. 430-445

11 Koch expected this to be bad for business, which is why the considered dairy was to be
given timeto solve the problem beforehand. The reaction was swift: hardly three weeks after the
letter to the Ministry, the milk trader Carl Balle informed Koch that he had asked al milk supph-
ersto take "tuberculin” samples. However, his offer to take over the costs was incapable of con-
vincing anyone to take such measures. See Katharina GRAFFMANN-WESCHKE, Lydia
Rabinowitsch-Kempner (1871-1935). Leben und Werk einer der fuhrenden Personlichkeiten der
Tuberkuloseforschungam Anfang des 20. Jahrhunderis, Diss. med, Berlin, 1997, pp. 67/68

12 hid, p. 64
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had a devastating impact on the debate concerning dairy hygiene. It forced
researchers to face the hard truth that in the past there had probably been
many studies which had purported to prove the existence of TB bacilli in
milk where actualy only this bacillus, later named "Petri-Rabinowitsch”
after its discoverers, was present. Milk studies from the past thus became

worthless; this was the first discovered case of "pseudo-tuberculosis™.13

There was another field of milk research where unambiguous results
could not be uncovered. Most animal experiments, in which infected milk
was injected into laboratory animals through a variety of ways, did not pro-
vide any information on the virulence of the pathogen.!* Above dl, in
18%6 the American bacteriologist Theobald Smith published a paper that
completed the confusion within the community of bacteriologists. Smith
wrote that he had observed small but identifiable differences in strains
obtained from bovine, avian and human sources.” Very soon, American
veterinarians reacted to these findings with a radical criticism of Koch's
"mideading” words on the bovine tubercle bacillus.

In fact, aready before the end of the 19° century various studies had
put the initial fears about the contagiousness of bovine tuberculosis to
humans into perspective or, to put it more precisely, aroused a variety of
opinions. Whereas there was no further doubt about the potential existence
of pathogenic microorganisms in milk and milk products, disagreement
continued as to the modes of infection, i.e. as to if and how transmission
occurs. Then, when the teaching of the ubiquity of the tubercle bacillus
was called into question,! doubt about the possibility of bacteria modify-
ing and mutating was eliminated, and secondary causes of diseases gained

13 see Ernst SCHUTZ, Untersuchung der siurefesten Pilze zur Forderung der
Molkereiwirtschaft, in. Landwirtschaftliche Jahrbiicher. Zeitschrift fir wissenschaftliche
Landwirtschaft und Archiv des Kéniglich-Preussischen Landes-Okonomie-Kollegiums, Berlin,
1901, pp. 223-257. This was not to be the only case. Some years later Bernhard Bang described
a chronic pseudotuberculous intestinal inflammation in cattle which is now cdled Bang's disease.
See Bernhard BANG, ,,Chronische pseudotuberkulése Darmentzindung beim Rinde”,
Tierarztliche Wochenschrift, 50 (1906): 759-763

14 50 Carl Orla JENSEN, Grundriss der Milchkunde und Milchhygiene, Stuttgart, 1908, p. 65

15 Barbara ROSENKRANTZ, The trouble with..., op.cit., p.156

16 Bang is said to be the first to have pointed out that even calves born of infected cows, if
separated soon after birth from their mothers and shielded from infection, can live the rest of their
lives without being infected. See Eugen SEIFERLE, Ueber die Bekédmpfung der Rindertuberkulose,

Affoltern, 1929, p. 3; aso: Robert BOCHALLI, Die Entwicklung der Tuberkuloseforschung...,
op.cit., p.16
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increasing prominence,!? researchers were back to square one regarding
bovine tuberculosis. ’

What amazed Robert Koch was the fact that the frequent occurrence of
the pathogens in foodstuffs was not matched by the spread of tuberculosis
in the human stomach and intestinal tract. He thought that actualy the
involuntary daily "big-city experiment”, with humans consuming contam-
inated meat, milk and dairy products, would have to confirm the theory of
food-borne tuberculosis. But that was precisely not the case. Therefore, he
felt compelled to examine the relationship between human and bovine
tuberculosis once again in a laboratory experiment on cattle, sheep and
pigs.)® Then, in 1901, Koch decided to drop a bombshelll®: at the
International Tuberculosis Congress in London, he told the world that
human and bovine tuberculosis were not aike. According to Smith’s find-
ings, he now proclaimed that dairy products contaminated with virulent
bovine tuberculosis posed little threat to humans. His conclusion was that
particular measures concerning the consumption of milk from tuberculo-
sis-infected cows were exaggerated.

Bacteriology in the "Milk War".

Koch, thinking that such a U-turn in his scientific thinking would be
accepted by scientists and the public alike without much protest, was in
for arude awakening. A considerable number of his colleagues, even from
his own institute, refused to go aong with him. His colleague Lydia
Rabinowitsch even put her career in jeopardy by assuming aradical and
unyielding consumer-protection stance.2® What was at stake was that the
milk hygiene issue had begun to take on a public life of its own. Milk

17 In 1900, Otto Naegdli, after over 500 autopsies a the Zurich Pathologica Ingtitute, came
to the conclusion that practicaly dl adults had been infected, yet only some actualy suffered
symptoms and only a very few died of the disease. Naegeli assumed that the body's defense mech-
anisms prevented the outbreak of the plague or that secondary causes needed to come aong. See
Iris RITZMANN, Bausordnung und Liegekur. Vom Volkssanatorium zur Spezialklinik. 100 Jahre
Zurcher Hohenklinik Wald, Zirich, 1998 p. 59

18 Rober KOCH, ,, Die Bekampfung der Tuberkulose unter Beriicksichtigung der Erfahrungen,
welche bei der erfolgreichen Bekampfung anderer Infektionskrankheiten gemacht sind”, Lecture
held at the International Medica Congress on Tuberculosis, reprinted Deutsche Medicinische
Wochenschrift, vol. 27 (1901), pp. 549-554

19 As remarked by one of his students: Friedrich LOEFFLER, "Robert Koch. Zum 60.
Geburtstage", Centralblatt fiir Bakteriologie, vol. 35 (1904), pp. 401-415

20 See Katharina GRAFFMANN-WESCHKE, Lydia Rabinowitsch-Kempner..., opdit.
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hygiene, as a reflection of the attempt to make a highly sensitive natural
product marketable, gained much more influence than debates within the
community of bacteriologists. Scientists had to take into account theforces
of aclompletely renewed milk market.

Since the 1870s dl over Europe milk business was radically trans-
formed from a locdized system to a large-scde nationwide business. Due
to a steady rise of population the processes of urbanization and industrial-
ization provoked a dramatic increase of milk production. In Germany the
number of cows increased between 1873 and 1907 from scarcely 9 million
to more than 11 million while the population increased from 41 to 62,6
million people.2! The good milk business in the neighbourhood of cities
encouraged fanners to produce as much milk as possible and to sdl a
great deal of it m liquid form. Although farmers successfully enhanced
the milk output per cow, they faced tremendous logistica problems to
garantee the delivery of a fresh and not with dirt and disease contami-
nated milk. Milk and dairy products were lightyears away from meeting
the conditions for sale in an anonymous mass market. Under preindus-
trial traffic systems it was clear that only butter and cheese could
become a trading good. With the spread of railways and transport
improvements, even the more remotly located farmyards were able to
participate in the liquid milk boom. However, the growing distance
between producer and consumer meant significant delays in delivery.
Every hour of rail journey decreased the product quality and lengthened
the time for the multiplication of pathogens.

Farmers, milk traders and locd authorities were wel aware of these
problems. All efforts for a dean milk production and handling for facilities
were the issue of extensive public debate. Since the early 19" century
local authorities had been waging a relatively fruitless campaign against
debased, polluted and spoiled milk being sold in city markets.2? Cow's fae-

21 F MENDELSON, , Bedeutung, Lage und Aussichten der deutschen Milchwirtschaft m M
SERING ed., Die deutsche Landunrtschaft unter Volks- und weltwirtschaftlichen Gesichtspunkten,
(Berichte uber Landwirtschaft, N F, Sonderheft Nr. 50), Leipzig, 1932 p 504 In generd, see
Helmut OTTENJANN and Karl-Heinz ZIESSOW eds , Die Milch, (Arbeit und Leben auf dem
Land, no 4), Cloppenburg, 199, Hans-Jurgen TEUTEBERG, ,Anfange des modernen
Milchzeitalters 1n Deutschland”, m Hans-Jurgen TEUTEBERG and Gunter WIEGELMANN eds ,
Unsere téagliche Kost (Studien zur Geschichte des Alltags, no. 6), 2nd ed Munster 1986, pp 163
1A

2 See G CRAMER, Die Mangel der Milchkontrole mat besonderer Berticksichtigung
vorgekommener Fehler Praktische Winkefur Polizewbehorden undfur jedermann, welcher sich fur
gute Mulchuersorgung und zuverlassige Milchkontrole interessiert, Biel, 1882
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cal watter, added water or extracted cream, long distance transportation
and poor storage conditions: the control of the milk business was a difficult
subject. In 1876 the German Kaiserreich founded the Imperia Public
Health Departement which over years worked on regulations to control the
urban milk market. Soon after Koch's publication, in October 1832, a com-
mission held a meeting in order to pass , technical materials for the prepa-
ration of an imperial order, regarding the control of milk by policy“.?
However, this like other regulations never were passed.2* Until World War
| it was aways the same argument that hindered federal public authorities
to regulate the milk market on a national level. The urban milk markets
were said to be too opague and complex to be regulated on a top-level.

Although the invention of bacteriology promised to simplify the control
of contaminated milk, from the 1890s onward things became even more
complicated. For several reasons, the issue of hygiene turned out to be the
crucia factor in the ability of sdlers to survive on the market. On the one
hand, the great profits to be made with milk attracted a motley crew of self-
appointed experts. Until the German milk law was passed in 1930, there
existed no nationwide binding scientific definitions for "good" or "pure"
or "clean" milk, nor did any standardized method of setting such norms
exist. Thus, chemists, engineers, agriculturists or other entrepreneurial
visionaries were just as able to set up rules for the hygienic treatment of
milk as were doctors or bacteriologists. Especialy the new, group of milk
experts, whose presence was enough to trigger structural change in agri-
culture with dairy farms as a hitherto unknown link between farmers and
consumers, felt obliged to create a set of rules for milk hygiene.?> And
even the scientists working under the auspices of loca authorities to con-
trol urban milk markets were competing with each other. Should the state-
controlled milk analysis be done by food chemists or bacteriologists or vet-
erinarians? Even at the end of the 1920s the collaboration between the dif-
ferent groups of scientific experts was a cause of conflict at some places.Z6

23 “Technische Materialien zum Entwurfe einer Kaiserlichen Verordnung, betreffend die
polizeiliche Kontrolle der Milch" See A REINSCH, Die gesetziche Regelung des Milchverkehrs
m Deutschland, insbesondere m den gr6Reren deutschen Stadten, Hamburg, 1903, pp 8/9

2% The paper of the Public Health Department only served 1ts purpose as a template that was
used by several towns and communities to tighten local regulations See E G ZITZEN, “Die
Milchversorgung der Stadte, MulchwurtschaftlichesZentralblatt, vol 44 (1915), p 294

25 wilhelm FLEISCHMANN, ,,Die Bedeutung der bakteriologischen Forschung fur die
Milchwirtschaft", Milch-Zeitung, vol 18 (1889), p 183

26 See Robert von OSTERTAG, Tierarztliche Mitwirkung be: der Milchkontrolle, Berlin, 1926,
pp 4/5



13 Barbara Orland

On the other hand, as aresult of the proliferation of types of milk trade,
which often varied consderably from one town to the next, terms of busi-
nesswerebecominglessand |eSStransparent.27 Milk marketsinbigcities
like Berlin were a highly contested terrain, in which - at the turn of the
century — al milk brancheswereantagonized. Bigwholesders, smdl milk
traders, single farmers and farm cooperatives and - not to forget - more
and more consumer organizations fought against each other. Berlin was on
the verge of averitable"Milk War28, aterm coined at the turn of the cen-
tury to denote the increasing conflict surrounding milk distribution and
milk trade in the mgjor cities. This was a battle which likewise took place
dl over the country. Between 1900 and 1914 Hamburg, Hannover,
Dresden, Duisseldorf or Munich were affected by those battles®®

Consequently, milk dealers looked for efficient tools to fight against
their competitors - they found it in theissue of hygiene. Since the end of
the 19t century, it became common to publish the conditions of milk
ddivery so that customers could get an idea about the feeding and care of
cows on the farm, the milk collection system, the transportation and the pro-
cessing of milk3%. Further on, big milk dealers, condensed milk factories as

27 Up to and into the 1870s and, in some cities and regions, beyond that period, the sdle of
milk and dairy products was in the hands of producers, i.e. farmers wives. They took their prod-
ucts, butter and cheese, to weekly markets or maintained other direct contacts with consumers. In
major cities such as Berlin there were dso, within the city limits, specia "milking-only farms”,
which bought highly pregnant or freshly milking high-output cows, milked them for a lactation
period, and then sold them for slaughter. As cities grew, the various milk producers faced compe-
tition from middlemen specializing in collecting milk from farmers, transporting them by car and
increasingly by train to cities, and then either sdlling it as fresh milk or processing it into butter
and cheese at their own facilities. In the 1890s numerous dairies, butter clubs, cheese farms or
milk sdes outlets owned by agricultural cooperatives were established. Directed by the farmers
themselves they were built up in the countryside and functioned as collecting points for the milk
of al participants. This modd of dairy cooperatives has been very successful. At the end of the
year 1894 beside private companies or single estates dairies dl over the German Reich 1145
associations of farmer's cooperatives were registered. Private entrepreneurs followed suit, estab-
lishing their own dairy farms on the countryside. Such entrepreneurs were not always knowledge-
able about agriculture, yet as prescient sespeople they smelled from afar the money to be made
in milk. See DEUTSCHER MILCHWIRTHSCHAFTLICHER VEREIN ed., Beschreibung der
Milchwirthschaftlichen Verhdltnisse im Deutschen Reiche, Berlin, 18%

28 On the Berlin Milk War see Mathias KLENKE, Milch firr die Metropole. Zum fiinfund-
siebzigsten Griindungsjahr der Mezerei-Zentrale GmbH, Berlin, 1991

29 see Ernst RING, Die Versorgung der Grossstadte mit Milch und der Kampf um den
Milchpreis', Vortrag gehalten in der Okonomischen Gesellschaft im Kénigreiche Sachsen,
Dresden am 11 November 1904, Mitteilungen der Okonomischen Gesellschaft im Koénigreiche
Sachsen, vol. II., (1904-1905), p. 16.; Bernhard SCHOLZ, Mein Leben fur den Milchhandel,
Hamburg, 1949, p. 14

30 50 E.G. ZITZEN, Die Milchuersorgung..., opcit., p. 293
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well as manufacturers of baby food started to built up their own bacterio-
logical laboratories®!, or they tried to get in contact with official institutes.
In 18% Lydia Rabinowitsch, at the request of the Bolle dairy farm, began
to do experiments on butter offered for sale at the market in Berlin. Carl
Bolle, the city's largest milk and butter deder at that time®?, expressed
interest in using laboratory space at the Koch Institute when the "war on
microbes’ was gradually becoming a weapon in the battle for territory in
Berlin's market for milk.

Finally, those who did not consider themsel ves competent in scientific
questions” sought contact with the authorities since they recognized the
need for neutral coordination and regulation of the new sector of the econ-
omy. Thus, it was not long until organizations appeared which were
financed by the public sector, neutral to business, and generally populat-
ed with academically trained scientists. In the Weimar Republic there were
not only numerous technical dairy schools but also nine dairy teaching,
research and experimental facilities or scientific institutions for milk
issues in the German Empire, al of which dated back to the
1880s/1890s.34

Cattle and Kids: Appendix on Children's Tuberculosis.

The aready confusing situation was made even more complicated by the
objections that pediatricians, representing babies—helpless bystanders
yet the most sensitive customers of the milk industry—threw into the
debate. Doctors had condemned the high incidence of infant mortality and

31 see Albert PETERS, Das Molkereilaboratorium und die gebrauchlichen Untersuchungen der
Milch und Milcherzeugnisse, Berlin, 1930

32 On Bolle see Andreas HOFFMANN, ,Meierei C. Bolle", in Geschichtslandschaft Berlin.
Orte und Ereignisse. Tiergarten. Moabit, edited by Hartmut ENGEL et. al.., (Publikationen der
Historischen Kommission zu Berlin aus Anlass der 750-Jahr Feier der Stadt Berlin 1987), Berlin,
1987, pp.174-187

33 "Specificallythe management of milk experimentation stations and laboratories are confront-
ed with the undeniable task of studying bacteria in more detailedfashion, as well asfamiliarizing
themselves with methods and technique, and of supplying themselves with all the necessary aids."
Wilhelm FLEISCHMANN, Die Bedeutung der bakteriologischen Forschung...., op.cit., p. 183

34 At the beginning those institutes only had food chemical laboratories where the chemical
composition and the nutritive value of milk and milk products were analyzed. Starting in the mid-
1880s they were joined by comprehensively equipped bacteriological laboratories. See W.
RIEDEL, ,Milchwirtschaftliche Unterrichts, Versuchss und Forschungsanstalten, in Willibald
WINKLER ed., Handbuch der Milchwirtschaft, Vol. 3., Milchwirtschaftliche Betriebslehre, Zweiter
Teil: Organisationen der Milchwirtschafi, Vienna, 1936, pp. 217-222
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the tendency of mothers, particularly in the big cities, to bottle-feed their
babies. Moreover, they were among the strongest criticism that accused the
mulk industry of being partly to blamefor the death of many infants due to
contaminated or infected milk.3>

Driven by doctors and philanthropists, many "sanitary dairy fams’,
children's milk or health milk institutions were established parale to the
upswing of the milk industry; in their own salls, they held cows under
extremely strict hedth standards and aso subjected the further processing
of milk to the highest quality control standards. For decades this special-
ized branch of the milk trade was sad to sdl the healthiest milk on the
market. Quality control standards as defined by the children's milk insti-
tutions for decades remained the often unreachable standard model for the
whole milk sector. And even in the tuberculosis question the pédiatrie
movement for hygienic children's milk became quite important, above al
because no one less than Emil von Behring put himself at the forefront of
this movement by coming out with a surprising thesis about the etiology of
tuberculosis in 1903.36

He claimed that most adult sufferers of tuberculosis had ingested the
germs during childhood with milk. All different forms of tuberculosis were
supposed to be the result of a latent infection where the milk tubercle
passed through the intestines into the lymph vessels and into the blood
and from there to the lungs, which they then infected. Behring did not deny
the possibility of infection though the sputum of infected family members
or by inhaling dust containing bacilli. However, he was convinced that in
most cases tuberculosis was merdly "the end of the song sung to a candi-
date for tuberculosis while ill in the cradle”

This opinion led Behring to regard cow's milk as the main cause of
human tuberculosis at al. Over several years Behring experimented with
vaccine serain cow dalls specially built for this purpose; he attempted to
"decontaminate” infected milk with al sorts of disinfectants, including
formaldehyde. He toured agricultural associations and tried to persuade

35 Barbara ORLAND, ,Wissenschaft, Markt und Erfahrung Natirliche versus kinstliche
Séuglingserndhrung 1m 19 Jahrhundert”, in Marguérite BOS, Bettina VINCENZ and Tanja WIRZ
eds, Erfahrung Alles nur Diskurs? Zur Verwendung des Erfahrungsbegriffes m der
Geschlechtergeschichte, ZUrich, 2003 (forthcoming)

3 See Emil von BEHRING, Tuberculoseentstehung, Tuberculosebekampfung und
SAuglingsernahrung, Berlin, 1904 A more detailed description of Behring's theories 1s contained
m. H ZEISS and R BIELING, Behring Gestalt und Werk, Berlin-Grunewald, 1940, pp 251-410
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pediatricians of histheory—yet without any noticeable reaction. Most peo-
ple at the time were much less afraid of contracting TB from food than
through droplets and dust. After afew years Behring suddenly lost inter-
est in tuberculosis research. His theory died just as fast. What remained
was a sensitivity on the part of pediatricians to what Georg Bessau, profes-
sor of pediatrics in Leipzig, later caled “feeding-tuberculosis”.’ As was
said, smal children were the most vulnerable consumers of cow's milk.

How to fight Tuberculosisin Milk?

Those who gave thought to fighting tuberculosis prior to WWI and after-
wards—whether bovine or human tuberculosis—were confronted with a
dense thicket of opinions, scientific theories and competing interests.
Scientific evidence of the morphological and biological characteristics of
the tubercle bacillus, differences about methods of experimentation, the
question of the prevalence of the disease caused by the bovine tubercle in
humans — while the debate among bacteriologists on the etiology swung
back and forth, public health investigators were confounded with a differ-
ent type of questions.

Before the bacteriologica era the dominant argument has been that
farmers and milk traders were unwilling or unable to address the issue of
cleanliness. The case of tuberculosis, however, could not be managed that
way. There was one decisive point in which this disease was different from
other contagious diseases. where cholera and typhus were concerned, it
was rather probable that the pathogen entered the milk through different
types of contamination after milking. One could say that the farmers and
milk traders had it in their hands to reduce the danger.

However, improved stall hygiene was, in itself, completely ineffective
against tuberculosis (like other animal diseases as foot and mouth dis-
ease). According to bacteriological findings, the milk was a dangerous
source of infections dready in the udder. The potential danger that it
posed was tied to the pathology of the disease in the individual animal.
Ergo, if the consumption of the meat and milk of consumptive cows was
dangerous to humans—and of this the German Empire's health authorities

37 See A SCHOBEL, Die Futterungstuberkulose wm Kindesalter, (IX rztekonferenz — ver-
anstaltet 1m Rahmen der 47. Tagung der deutschen Gesellschaft fur Kinderheilkunde von der
deutschenV ereinigungfurSauglings- undKlemkinderschutz, VVienna, 3. September 1940), Berlin,
1940
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had no doubt®®*—then health policy makers needed to attack the disease
in the animal.

With the isolation of the bacillus, it looked as if the headlth authorities
had a clear starting point for disease prevention measures. All that would
be needed was the right medical cure to destroy the enemy within the
infected animals. In 1890, when Robert Koch developed tuberculin in
order to vaccinate humans and animals, for a short time this hope seemed
to become reality.3? But it proved wrong, the only effort of tuberculin was
that it produced areaction in animals previously exposed to the disease.
Thus, it only improved the detection of tuberculosis in animalswithout vis-
ible symptoms.

Asanirony of the story, improved diagnostics turned out to be aPyrrhic
victory. What could have previoudy been termed an act of God soon
became an undeniable fact: bovine tuberculosis was a confirmed epidem-
ic. Up until tuberculin came into use, information on the frequency and
spread of the disease could only be obtained from public daughterhouses,
which undoubtedly did not present the whole story. Not every city had a
daughterhouse; out in the countryside, most daughtering was still carried
out on farms themselves. There were neither uniform rules for conducting
surveys, nor did sanitary regulations exist. All these caveats aside, a sur-
vey taken among public slaughterhouses in Prussia in 1901 found that
around 15.2% of daughtered cattle were infected with tuberculosis as an
average of the entire province. Merseburg topped the list of cities at
30.8%. The average percentage of daughtered cattle with tuberculosis in
Saxony was29.39%.40

Where tuberculin was used, these figures began to mount dramaticaly.
A report from the Imperia Health Office in Berlin noted: "Ofthe herds of
living cattle, alargepercentageisinfected, and among those, up to 80% of
the animals were recognized aspossibly having tuberculosis due to the tuber-
culin test.”*! And it was obvious that the extent of bovine disease was
linked to the system of animal production. Certain breeds were attacked

38 |n retrospect see , Denkschrift uber die Tuberkulose und thre Bekampfung®, processed m
KAISERLICHES GESUNDHEITSAMT ed., Tuberkulose-Arbeiten aus dem Kaiserlichen
Gesundheitsamte, Heft | Anhang, Berlin, 1904, pp. 43-98

39 See Christoph GRADMANN, Roben Koch and the Pressures of Scientific Research , op ait

40 Die Tuberkulose der Haustiere', m KAISERLICHES GESUNDHEITSAMT ed.,
Tuberkulose-Arbeiten .., op cit-, pp 99100

41 Thd, 100
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more frequently than others. Those inhabiting wet lowlands showed a
higher percentage of cases of tuberculosis than those of dry highlands.
Stabled cattle and especialy high-performance dairy cattle kept in the
cowshed bore an increased risk of infection. Those findings, however, were
utterly devastating. If every animal reacting to tuberculin tests were
yanked from stdls, the economic consequences would have been unpalat-
able.

In any case, to eradicate the disease required radica measures,
because dl kinds of immunization did not prove to be a solution to the
problem. After the dismal failure of tuberculin, bacteriologists resorted to
vaccination as aform of immunization. Independently but simultaneously
the teams headed by Koch*? and Behring experimented with vaccines.
Both vaccines proved to be usdess. They did not guarantee protection last-
ing longer than one year. Booster shots were out of the question because
the injected bacteria remained in organs for a long time and were dso
excreted with milk. To put it succinctly, years of comprehensive experi-
mentation failed to yield useful vaccine protection. Scientific progress in
vaccination against tuberculosis did not begin to have an impact before the
early 1930%.

Hesitancy on the Part of Veterinarians.

Veterinarians as a group had good reason to be pleased that this process had
caused a mood shift from euphoria to increasing gloom. One veterinarian
looked back in 1929 a the "fearful overestimation of Koch's research find-
ings' in the early days. Everywhere, people attempted "with all their might"
to "get into the very corpus of tuberculosis..." Everywhere there was confi-
dence "that theplague would be conquered rather shortly andwithrelatively
simple means. “*3In the end, he wrote, veterinarians turned out to have been
right from the beginning in being skeptical about the relationship between
the discovery of a disease-causing agent and a cure for the disease.

Veterinarians were circumspect for reasons al of their own. It was only
shortly before the unparalleled rise of bacteriology that veterinarians took

42 |n 1906 Koch, together with amimal hygiéniste in Berlin, developed a vaccine which con-
tained living and completely virulent human tubercle bacilli and intravenously vaccinated around
1000 caves See Hermann MIESSNER, De Bekampfungder Tuberkulose der Haustiere, Festsch
zum 60 Geburtstag von Schlossmann, Berlin, 1927

43 See Eugen SEIFERLE, Ueber die Bekampfung der Rindertuberkulose ., opcit, p 3
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the major steps toward becoming professional experts on animals and epi-
demiology: County veterinarians had at last broken free of their colleagues
m human medicine** when the Prussian agricultural ministry was given
responsibility for veterinary medicine and the Animal Epidemics Act was
passed in 1875, At the same time the training system was reformed and
elevated to an academic level, and in 1887 the veterinary chools in Berlin
and Hanover received the rank of veterinary college. It was precisdy dur-
ing this wave of professionalization that clinical findings and environmen-
tal conditions, meaning stall hygiene, were suddenly swept aside by bac-
teriological research findings.

In the imperial law regarding the combating and suppression of animal
epidemics of 1830, veterinary requirements regarding animal husbandry,
import controls, the establishment of central slaughterhouses and meat
markets were the statutory measures used to stem the tide of animal epi-
demics. What had worked in the fight againgt cattle plague and anthrax,
however, was not helpful regarding tuberculosis—nor was the propagation
of preventive medicine and hygiene similar to the treatment of human
tuberculosis able to halt the ondaught of animal contagion. The cramped
conditions commonplace in most stalls was a problem without a solution;
in fact, the intensive use of animals in dairies considerably increased the
danger of infection.*> Apart from that, the milk of a single infected cow
could contaminate the whole daily output of a cooperative dairy.

From aveterinarian standpoint, a quick decision needed to be taken on
how massive the reaction was to be. Following questions had to be answered:
Should the epidemic be exterminated or only brought under control? Was
the animal reacting to tuberculin to be considered sick or only the animal
with clinical findings? Due to the fact that tuberculosis was characterized
by its dow and chronic course, veterinarians demanded to take clinical
investigations into account. However, therewas arub init. Not only in the
earliest stages of the disease but even in very advanced stages the affect-
ed animals did not aways produce observable symptoms and could be in

# Until then the veterinary police had been under the control of the general health authori-
ties and thus to human doctors who were civil servants. See Brigitte KROKOTSCH, Tierhaltung
und Veterindrmedizin :m Berlin des 19 und 20 Jahrhunderts Ewne Spurensicherung,
(Wissenschaft und Stadt. vol 17), Berlin, 191, pp 210211

45 "The dangerous moment us wn the lack of motion and the attendendant superficial breathing
aswell asin the :n many cases intolerable hygienic conditions. Dark, cramped stalls wizh little aur
and light provide an environmentfor tuberculous droplet and dust infection, particularly wn shared
feeding and drinking facilities ” Samuel BALMER, Ueber die staatliche Bekémpfung der
Rindertuberkul ose :n der Schweiz, Diss vet.med Um Bern, Muhleturnen, 1947, p 5
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good flesh. In regard to the milk question, what was the point in time to
intervene?

There existed no disagreements about forms like pulmonary tubercul o-
sis or tuberculosis of the udder. Animals with any kind of open tuberculo-
sis should be separated or killed and no longer be used for milk produc-
tion, even if the character and appearance of the milk was unchanged (in
contrast with milk from animals with acute inflammations and other dis-
eases of the udder). But what about those cases whose tuberculosis could
not be diagnosed as such? While the udder tuberculosis milk nearly
always contained tubercle bacilli in enormous numbers, and when fed to
human or animals produced tuberculosis with the utmost probability,
whereas tuberculosis in general and even at stages where the disease had
existed for some time, resulted in animals producing milk that did not
aways contain bacill,.*

Againgt this background of various combinations of al forms of tuber-
culosis, different possible answers could be given. Already in the 1890s
there were two strategies in competition with one another. In 1899 Robert
von Ogtertag had taken an eponymous approach and, after intense negoti-
ations at the International Veterinary Medicine Congress in Baden-Baden,
defined it as the "German" method. ™ It stated that the openly infected
animals were to be recorded and only the ascertained excreters of bacteria
were to be destroyed, afterwards the cow sheds involved where to be com-
pletely disinfected. Once ayear the cow herds of a farm were to be clini-
cally tested to detect animals with externally recognizable tuberculosis of
the lung, udder etc. Only those animals were then to be subjected to three
bacteriological tests of the milk they yielded. The main focus lay on the
breeding of healthy outcomes; thus, al milk intended for feeding cattle
should be heated.

The procedure named after Bernhard Bang, professor of veterinary
medicine at the Veterinary College of Copenhagen, took a more rigorous
approach. Immediately after the diagnostic abilities of tuberculin had been
published, Bang began time-series studies. On that basis, in 18% he made
the following methodological suggestions: first, the whole herd was to be

46 Carl Orla-Jensen n 1903 contradicted the statement that tuberculin-reacting cows give
contaminated mulk See Carl ORLA-JENSEN Grundriss der Milchkunde ., opcit,p 68

47 He describes it himsdlf m* Robert von OSTERTAG, Die Bekampfungder Tuberkulose des
Rindesma besonder er Berucksichtigung der klinischen und bakteriol ogischen Feststellung, Berlin,
1913



1% Barbara Orland

injected with tuberculin regularly, and second, the separate holding of pos-
itive animals was to be introduced in connection with the gradua elimi-
nation of the infected cattle. Thirdly, it had to be ensured that caves were
brought up completely free of tuberculosis, and fourth, the whole herd had
to be meticulously vaccinated with tuberculin on aregular basis.

Anti-Bovine-Tuberculosis-Programs in Practice.

Leading veterinarians had long discussed the different models of fighting
bovine tuberculosis. After the turn of the century, amost al European
states decided to try less aggressive control programs instead of eliminat-
ing dl infected animals.*® Only the Scandinavian countries, especialy
Denmark and Finland, adopted the Bang method based on tuberculin test-
ing, whereas the German Empire and Switzerland found this approach to
be too radical and decided in favour of the Ostertag approach. In 1909, the
Ostertag procedure was admitted to the revised German imperia law
regarding the combating and suppression of animal epidemics, which
meant that without tuberculin testing only animals with open lesions were
daughtered and infected animals were singled out in order to heat up their
milk.49

Only the aready mentioned children's milk or health milk institutions
that held cows in their own stdls constantly used tuberculin in order to be
certified as services with a "tuberculosisfree accredited herd". Beyond
this, the tuberculin testing remained a voluntary measure that was used
primarily to "clean up" breeding stocks or as a marketing instrument.
Regions with intensive dairy husbandry, in contrast, resisted the tuber-
culin testing even as late as after WWIL>!

48 American public health investigators reacted much more radically Around 1917 they set
off a campaign to eradicate bovine TB that within three decades brought the disease under con-
trol across the entire United States. Already 1n 1941 every county in the Umited States was offi-
cialy accredited free of bovine tuberculosis (that 1s with an infection rate below 05 percent). See
Alan L OLMSTEAD and Paul W RHODE, AnImpossible Undertaking . , op.cit

® 5o H ZWICKY, Die Bekampfung der Rindertuberkulose im Zusammenhang mit der
Haltungs- und Mlchhygiene m Danemark, Schweden und Finnland Ergebnisse einer Sudienreise
m Fruhjahr 1939, beﬂ:hriebenﬁtr Landwirte und Tierarzte, Frauenfeld & Leipzig, 1939, pp. 4/5

50 1928, for example, the Oldenburger dames 11 the northern part of Germany persuaded
their farmers under contract to take part 1n the tuberculosis eradication program of the
Oldenburger agricultural society. See Nachrichten m Molkerei-Zeitung, vol 42 (1928), p 523

5! See Rudolf FRITSCHI, Die Bekdmpfungder Rindertuberkulose iz Kanton Thurgau 1930-
1954, Diss. vet.med. Um Zirich, Marstetten, 1955, p. 7
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Yet why were some countries more hesitant than others? In particular,
why did Germany and Switzerland not implement the stricter Bang proce-
dure before the early 1950s when they finally switched after a rancorous
process? Already in the early 1930s Denmark announced that two south-
ern idands were completely TB free, as well as a large percentage of
Sedand and nearly 60% of the herds in Jutland. The Finnish government
equally claimed in 1934 that TB only occurred in 0.05% of dl cattle
herds. This data was well-known in Germany, and criticism of the Ostertag
procedure erupted rather early.??

The report of the Imperial Health Office in 1904 gives a clear answer
to the question by pointing out: "A comprehensive and thorough implemen-
tation ofveterinary police measures deemed effective’" must be done with the
necessary care since otherwise "the sudden devaluation of cattle herds
would lead to great losses of the peoples assets. 73 Most Europeans argued
that the discase was so prevalent that eradicating dl infected animals
would cause unacceptable food shortages. Even Bang admitted in 18%.
"In most European states a compulsory and quick butchering of all these
animals is out ofthe question, the number ofthe reacting animals being so
very large. >4

It was particularly the inconsistency of medical diagnostics which ham-
strung the authorities, as the disputes in Switzerland show. On 27 July
1889 the executive board of the Société d’Agriculiure de la Suisse Romande
sent aletter to the Swiss Department of Agriculture demanding that, in the
interest of Swiss agriculture and public health, dl means be used to cor-
don off and destroy infected animals, with the affected farmers being com-
pensated.” Most of the cantons asked to comment spoke out against
including TB in the list of anima epidemics required to report. In this
case, as in others, the arguments were the same; it was difficult to defini-

52 Criticism was focused on the fact that animals were not bacteriologially examined until
external signs of TB appeared On the critics of the Ostertag method e F X., WEIS
SENRIEDER, ,Grundsdtzliches zur Frage der Bekampfung und der Tilgung der
Rindertuberkulose ~ Beobachtungen und  Erfahrungen uber das  Ostertagsche
Bekampfungsverfahren 1m Kanton St Gallen", Schweizer Archiv fur Tierhedkunde, vol. XCII,
(1950), pp 509-528

53 Die Tuberkulose der Haustiere', m KAISERLICHES GESUNDHEITSAMT ed,
Tuberkulose-Arbeiten .., op cat, p 108

54 Cited m J Arthur MYERS and James H STEELE, Bovine Tuberculosis Control. .., op cit,
pp 245/246

55 Andreas NABHOLZ, The Bekampfungder Rindertuberkulose wm Kanton Zurich, Zurich,
196, p 4
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tively prove the existence of the disease, and clinical findings were hard
to assess,

However, once tuberculin had hit the market as an early warning med-
icine and was provided to cantons free of charge by the Swiss agricultural
department beginning in 189%. It was then argued that the reaction to
tuberculin was too strong and that the milk and the meat of reacting ani-
mals was not automatically infected. Only clinical symptoms could be
cited as unambiguous indicators. The head was chasing the tail: only in
1934 was tuberculosis findly included in the list of epidemics for which
the federal government provided compensation.

The question of how much, and by whom, the farmer should be payed
compensation in case of a coercive daughter, too, was a constant conflict
for decades. Since 1891 Swiss agricultural societies searched for an exit
through bovine insurance, which began as a voluntary measure and then,
in 1894, became mandatory for dl farmers. However, this instrument also
proved to be rather inefficient since damages were only paid for animals
with clinical symptoms. In addition, farmers were critical of the fact that
bovine values were understated throughout; they aways waited until the
last minute to slaughter diseased animals.5®

Pasteurizing Milk as a Prophylactic Technique.

There was another reason why officials first believed they could avoid
overly rigid measures. As said before, the flourishing milk market itsalf
was interested in preventing damage and incited some change regarding
hygiene. Whereas legidative innovation and governmental regulations
werefew and far between®?, the economic relevance of careful hygienewas
al the more active in creating technical inventions. In 1836, four years
after Koch discovered the tubercle bacillus and two years after Hueppe
discovered lactic acid-producing bacteria, a household sterilization appa-
ratus for children's milk bottles, invented by Franz von Soxhlet, a profes-
sor of agricultural chemistry in Weihenstephan, attracted major atten-

56 See Rudolf FRITSCHI, Die Bekampfung der Rindertuberkulose..., op.cit., p.l

57 As was reported from the royal government of the province Arnsberg in 1900, only in case
of an epidemic outbreak of an infectious disease official decrees were enacted that inhibited the
selling of unpasteurized milk for a certain time. See Dr. HENSGEN, Leitfade: fur Desinfectoren.
Anleitung zur Vernichtung und Beseitigung der Ansteckungsstoffe, m amtlichem Aufirage heraus-
gegeben, 2nd. ed., Berlin, 1905, appendix no. 5
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tion.® Soxhlet assured doctors and mothers that his method would lead to
completely germ-free milk, apromise which was refuted shortly thereafter
by some bacteriologists.> All the same, Soxhlet created quite a stir,®® and
it was not long before imitators came onto the scene.®!

Soon the Copenhagen professor for fermentation physiology and animal
sciences Carl Orla-Jensen took up the idea and had converted the sterili-
zation method into one of exposing milk to a constant temperature of 63°C
for 30 minutes. By 1890 several mechanical engineering companies had
brought a gamut of systems for batch or continuous pasteurization onto the
market. All sorts of methods were tried out in order to find the right bal-
ance between time and temperature. In addition to home appliances, there
were major pasteurization plants for dairies and farms, and the freezing
industry also quickly developed cooling machinery since pasteurization
can only function if it is directly followed by cooling.5?

It was the urban dairy industry that promoted the pasteurization tech-
nology, because for them it reduced the problem of controlling the farms.
At the same time, urban milk traders were among the first that engaged
veterinarians in order to conduct the control of the milk delivery.5® For a
few years it seemed as if pasteurizing milk had solved al the problems of

5 Franz SOXHLET, ,Ein verbessertes Verfahren der Milch-Steriliserung”, Munchner
Medizinische Wochenschrift, vol. 38 (18912), pp. | - 23

59 As explained by Carl Fliigge, milk treated in this manner was by no means completely ster-
ile. The remaining organisms were able to keep growing in a short time and to cause harm to
infants. See Carl FLUGGE, , Die Aufgaben und Leistungen der Milchsterilisierung gegeniiber den
Darmkrankheiten der Sauglinge”, Zeitschrift far Hygiene, vol. 17 (1894), pp. 271/2T2

% "To Soxhlet will ever remain the merit of having systematized and popularized the heating of
milkfor the special use of infants’, was the praise given to Soxhlet by the director of the hygienic
laboratory in the Public Health und Marine-Hospital Washington in 1908 Milton J. ROSENAU,
"Pasteurization”, in Milk and us relation to the public health..., op.cit.,, p. 591

S1 An overview of the development of the construction of pasteurization technology is provid-
edin: VERBAND DER INGENIEURE FUR MILCH- UND MOLKEREIWIRTSCHAFT ed., Die
deutsche Milchwirtschaft im Wandel der Zeuw. Ein Jahrhundert Molkereiwesen. Die Geschichte des
techni sch-6konomischen Srukturwandels in der Milch- und Molkereiwirtschaft, Hildesheim, 1974,
pp. 150-177

62 See Hans-Luidger DIENEL, Ingenieure zwischen Hochschule und Industrie. Kéltetechnik i
Deutschland und Amerika, 1870-1930, Gottingen, 1995, pp. 227/228

63 |n Switzerland the Union of Zurich dairies ("Verdnigte Ziircher Molkereien") was the pio-
neer in pasteurizing milk. Soon after its founding in 1906 the chemist Nikiaus Gerber, who was
engaged in al aspects of milk control technologies, introduced the pasteurization technology to
the dairy. See SCHWEIZERISCHER MILCHWIRTSCHAFTLICHER VEREIN ed., 50 Jahre
Schweizerische Milchwirtschaft, 1887-1937. Festschrift unter gefalliger Mitwirkung einer Anzahl
von Fachleuten, Schaffhauen, 1937, p. 236
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the milk industry. Apart from the technical infancy problems of the facili-
ties, the new technique not only helped minimize the risk of infection
but also made milk last longer. Even as far as the complicated tubercul o-
dsissue, pasteurization seemed to be a useful solution for the interplay of
epidemic-policing and milking measures. On February 5, 1904, Europe's
first pasteurization act entered into force in Denmark®, which became the
model for Germany's 1912 bovine epidemics act. All consolidated dairies
were then given two years to acquire pasteurization or sterilization facili-
ties. But it was not milk for human consumption which was to be heated;
as a tubercul osis-preventing measure, the law only required the skim milk
and buttermilk returned to farmers by dairy and intended for feeding cat-
tleto be heated.%

There was a decisive reason for not having al milk pasteurized imme-
diately. In pursuit of destroying al bacilli most milk traders preferred to
keep a minimum temperature of 85°C for a short moment instead of heat-
ing the milk to a constant temperature of 63°C for alonger period (about
30 minutes) which was technically more sophisticated. Around the turn of
the century food chemists, nutritionists and pediatricians came out and
argued that the chemical composition of milk was affected adversely.?
The albumen would coagulate and the casein would change in away that
senditive children were no longer able to digest the milk. Beside the fact
that the milk would get rid of its nutritional value, it was said to take over
a "cooked" taste. Thus, the only complete foodstuff of human nutrition
would be unnatural and in the end destroyed. Using a large volume of ver-
biage, nutrionists and pediatricians demonstrated their support for
untreated fresh milk.%8

% Transporting the milk, keeping the temperature constant, and not least deaning the
machines were some of the engineermg feats required.

65 |t was especially the dependency of milk producers on exportswhich motivated the Danish
government to take this step. As Europe's largest exporter of butter, the Danes generally held that
not only the skim milk and buttermilk intended for feeding animals but aso the cream used to
make butter should be serilized. See Milch-Zeitung, vol. 36 (1907}, p. 412

66 This deadline ran out precisely when WW /1 broke out. At that time nobody had the timeto
enforce the regulation. The milk market collapsed soon afterwards anyway. In 1918 the regulation
needed to be extended by another six years. A dairy farm could be exempted from the regulation
if al 1ts suppliers were involved in atuberculosis eradication program or if they could convinc-
ingly give economic reasons. See Molkerei-Zeitung 41 (1927), p. 1924

67 See A. VOLLAND, Die Entstehung, Verhiitung, Behandiung und Heilung der
Lungenschwindsucht, Tubingen, 1898, p. 20

68 A compilation of the various arguments may be found in: SUDDEUTSCHE MOLKEREI-
ZEITUNG ed., Rohe oder pasteurisierte Milch? Eine Sammlung fachwissenschaftlicher
Abhandlungen, Kempten im Allgau, 1927
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When in 1911 vitamin research began to gain influence rapidly, the
problem was shifted to the threat of killing vital vitamins. And since in actu-
al fact dl types of vitamin deficiencies in infant medicine could be traced
back to milk feeding, those arguments could not be dismissed out of hand.
Many laboratory experiments on heated milk were carried out. Though
long lagting feeding experiments with rats showed that severd vitamins, in
particular vitamin C, were reduced by pastuerization, they could not clar-
ify this difficult to prove question in genera. Therefore, nutrionists began
to argue that other foods like certain vegetables and citrues fruits should
be used in infant feeding®.

Again, scientific controversies and uncertainties crossed the interests
of milk producers and traders. Obvioudy, it was a genuine interest of the
industrial milk system to take reasonable precautions in order to guaran-
tee the safety of milk without destroying its nutritional value. Because milk
pasteurization supposed to be much cheaper than the extensive control of
milk with its labor-intensive inspection strategies from the barn to the pri-
vate household, pasteurization seemed to be the entire solution. Although
numerous technical problems were quickly recognized, after WW | the
amount of pasteurized milk steadily increased, especialy in major cities .

Progress as a Convergence of Many Interests.

The dispute began again after World War Il as if the issue of "milk" as a
source of infection had never been mentioned in centrd Europe, or meas-
ures to fight bovine tuberculosis had never been passed. This time the dis-
pute was linked up to the topics of protective vaccination methods,”! radical
daughtering (such as the US stamping out method) ™ or food-borne tubercu-
losis in children.”® It lasted another decade until most European nations

% See Milk Production and Control. Communicable Diseases, Public Health Supervision,
Nutritional Aspects, Economic Aspects, Report of the Committee on Milk Production and Control,
ed. By HA. Whittaker, New York/London: The Century Co. 192, pp. 171-172

70 For data about the United States, see ibid, pp. 275-279.
1 The International Office of Animal Epidemics in Paris determined once again in 1948 that

in the fight against TB no protective vaccination method based on previously known methods
could be permitted. See Rudolf FRITSCHI, Die Bekampfung der Rindertuberkulose..., op.cit.,, p. 29

72 “Bepween 1917 and 1940 veterinarians administered roughly 232 million tuberculin tests
and ordered the destruction of about 3.8 million cattle (from a population that averaged 66.4 mil-
lion animals over this period).” Alan L. OLMSTEAD and Paul W. RHODE, An Impossible
Undertaking..., op.cit., p. 2

B Kurt Wagener, Head of the Institute for Microbiology and Animal Epidemics at the
Veterinary College in Hanover, brought these subjects into headlines in the Federal Republic of
Germany. See W. BISPING, Zur Geschichte der Bekdmpfungder Rindertuberkulose..., op.cit.
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finally copied the American model and imposed compulsory TB test-and-
daughter programs aong with the mandatory pasteurization of urban milk
supplies. In the end, bovine tuberculosis, and with it the risk of infection
through cow's milk, was eradicated through improved milk pasteurization,
test-and-slaughter, controled hygiene in cow gsdls and milk processing,
effective medication and the decontamination of al cattle herds. Only inits
combination the different methods discussed and explored at the various
stages, helped to prevent people from contracting tuberculosis.

Looking back, nearly a century had passed since tuberculosis contami-
nated milk was eradicated. Thus, the main lessons to be learned are the
consequences of confusion that more often follow so-called scientific
breakthroughs than one would expect. Waiting for the science to be ‘cor-
rect” can cause hesitancy and a delay in responding. Only in a historical
perspective can one count the long-term costs in human lives that result
from the prevalence of short-term interests. However, historical investiga-
tion adso puts decisive interests in perspective. What appears to be arela
tively constant change in asingle direction turns out, at a closer glance, to
be a chain of obstacles which characterized actions at every stage and at
the same intensity. Seen in this light, change or even progress cannot be
accredited to bacteriology or scientific research aone. The authority of
scientific arguments, ddlivered at the time by a scientist who was famous
during his lifetime, was drowned in a cacophony of opinions. In addition,
since the debate only progressed step by step and without knowledge of
any final outcomes, some problems had to be debated time and again.
Therefore, in turbulent times of food-scares, delegating the responsibility
of palitical action to a subsystem of society—science—will hardly yied
effective measures of fighting epidemics and ensuring safe food. Only
society as awhole will ultimately form the essence of what later will be cal-
led medical progress.





