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STAGNA]NT WATER GERMS IN MILK.

In the Willamette valley, as well as elsewhere, there are many
places where cattle, during the summer and fall, can obtain their
drinking water from sloughs and stagnant ponds only. As sickness,
especially typhoid fever, prevails in some of these localities, an in-
vestigation as to whether the germs commonly found in such water
find their way into the milk supply through the cow or not, has
been a subject of experiment with the following results:

On the 26th of March, 1902, a cow from the experiment, station
herd. was placed in a stall and fed with a ration consisting of 8
pounds of oil meal, 30 pounds of cut clover ensilage and about 10
pounds of mixed hay. To the first drinking water in the morning
was added ten c. c. of a pure culture of fluorescens liquefaciens,
grown in Dunham's solution. The culture was added to about a
half bucket of water, which the cow drank readily, after which she
was allowed to go out with the other cows and drink whatever
additional amount of water she chose. A sample of 'nilk was
taken night and morning in sterilized tubes and plate cultures were
made on agar by flowing the milk over the surface of the agar and
allowing the surplus to drain off'; by this means the media kept
semi-transparent, and the colonies occurred on the surface only,
where they could readily be examined and studied.

Bacillus fluorescens liquefaciens is a non-pathogenic germ com-
monly found in water and widely distributed. Before administering
the culture to the cow it was grown in the incubator until by close
estimate, there were 50,000 germs given to the cow each day. For
ten days this culture was fed to the cow and plate cultures made
from the milk morning and evening without developing orie colony
of these germs. After inoculating the plates they were incubated
for twenty-four hours at 370 C.; then they were allowed to remain
at the room temperature until growth of colonies had entirely ceased.
Examinations of the plate cultures were made twice daily sO that
no colonies should escape detection.

On the 5th of April the culture was changed to bacillus janthi-
nus and administered to the cow for ten days in the same manner
as bacillus fluorescens liquifacien was. Plate cultures were made
from the morning and evening milk, but not one single colony of
these germs developed on the plates. Bacillus janthinus is also a
harmless germ found in water, frequently in sewage. When grown
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in artificial media it forms a violet colored pigment a.nd is easily
detected.

On the 15th of April the culture was again changed to bacillus
ramosus and administered to the cow in the same manner as the twO
previous cultures were, for ten days. Plate cultures were made from
the milk twice each day with negative results. Cultures were also
made from the urine and excreta but failed to develop any colonies
of ramosus. Bacillus ramosus is another harmless, common, widely
distributed germ, found in the soil and water. It is vtry active
in decomposing roots and vegetable matter, forms spores quite freely
and for this reason was selected. The cultures were allowed to
form spores in abundance before administering to the cow. As
spores have so much greater resisting power than germs, they were
used in this case to ascertain if they would withstand the action
of the digestive fluids of the cow and find their way into the milk

On the 30th of April the cow was removed to special quarters,
preparatory to administering pure cultures of typhi abdominalis.
A record of her temperature was taken twice daily for seven days
and was as follows:

On the 7th of May there was administered to the cow, with the
drinking water, ten c.c. bouillon culture of typhi abdominalis which
had been growing in the incubator for eight days previous. Each
day after this date the same amount of culture was given for ten
days, after which time the amount was increased to twenty cc. and
continued for five days more.

Agar and gelatine plate cultures were made from the milk night
and morning but only two colonies of typhoid developed. These
must have been accidental inoculations. Each plate throughout
the experiment contained more or less colonies resembling the
germs given the cow, which necessitated their being classified so as
to avoid any possible error. This required an immense number of
sub-cultures and much laboratory work, because there are many
other germs whose morphological and cultural characteristics are
similar to the typhoid bacillus. The other germs used were easily
identified and did not require the time and labor to ascertain if
they were present.

Morning Temperature. Evening Temperature.
April 30 102 F 101.8°F.
Mayl 101.8 101.8
May2 102 101.8
May3 101.8 101.8
May4 101.4 101.8
MayO 101.4 101.4
May6 101.4 101.2
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During the time that the cow was being fed with the typhoid
cultures, examinationsand cultures were made of the excreta and
urine, but no colonies of this germ could be induced to grow al-
though all the modern methods and different culture medias were
employed.

The cultures of typhi abdominalis seemed to have no effect upon
the health of the cow as the following record of her temperature
indicates:

In order to determine whether or not the typhoid bacilli would
enter the cow's udder through the teat, by the cow's wading in stag-
nant water that contained this germ, the same cow that had been
used throughout the experiment was allowed to rest for several days
without receiving any cultures; then a pure culture of typhoid ba-
cilli was prepared and twenty c.c. was added to fifty c.c. of water in
a large mouth bottle. Directly after milking and before the teats
had become dry at their extremities they were inserted in the bottle,
thoroughly wetting them with the culture, and then allowed to dry
spontaneously. Twelve hours after and just before milking, each
teat was thoroughly disinfected with a strong solution of corrosive
sublimate. After drying the teats about one c.c. was milked into
sterile test tubes from each teat under asceptic precautions. This
operation was repeated morning and evenhg for five days and plate

Date Morning Temp. Evening Temp.
May 7.___ 1014F. 101.IF F.

8 .. 101.4 101.6
9 101.6 101.6

10 101.6 101 4
11 101.4 101.6
12 101.4 101.6
18 101.4 101.4
14 1U1.4 101.4
15 102.4 101.6
16 101.4 101.6
17 101.4 101.4
18 .. 101.2 101.6
19 101.4 101.8

101.4 401.8
21 101.6 101.8
22 101.6 401.8
28 . 101.4 101.4
24 101.2 601.4
2.5 . 101.2 101.6
26 . 101.2 101.4
27 101.4 101.8
28 101.2 101.6
29 101.2 101.6
80 ___101 4 101.8
81 101.2 101.0

June 1 . 101.4 101.8
2 101 2 1.01.8
3 101.4 101.8
4 101.2 102 0
5 101.4 1018
6 .. 101.2 102.0
7 . 101.4 101.8
8 . 101.4 102.2
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cultures were made from each sample but no colonies of lyphoid a-
pectred, which was contrary to expectations.

The cow used in this work was a Jersey about four years old,with
fair shaped udder, good teats of medium size, reasonably easy to
milk, and a fair subject for the experiment. She was strictly quar-
antined and every precaution observed to prevent any possibility of
spreading the germs. All the milk not needed for the laboratory
was boiled and fed to hogs.

In order to be sure that the milk was safe to use after the experi-
ment was finished, plate cultures weie made from time to time for
a number of days without developing any colonies of typhoid bacilli.

It is evident that outbreaks of typhoid fever occur, which, if the
cause was carefully traced, would be found to come not from the
milk as it leaves the cow, but from vessels which had been washed
with contaminated water.

Since the advent of the cream separator, which is usually driven
by steam power, steam has been used to clean all the utensils in
the dairy. Not only is it efficient for this purpose but as a germ
destroyer there is nothing better, because it penetrates to the bottom
of the seams and heats the metal to such a degree as to kill danger-
ous germs.

The results obtained by this investigation are gratifying, inasmuch
as that they are conclusive: First, that a pure culture of typhoid
bacilli mixed with water and given to the cow to drink did not
pass into the milk; second, that they did not pass from the cow
alive with the exereta; third, that they did not pass from the cow
alive with the urine; and fourth, that they were not taken into the
udder by capillary attraction, through the teat orifice.

There is no doubt that there is a great variation in the teats
of different milk cows. A teat possessing weak sphincter muscles
is imperfectly closed at its extremity and must necessarily be more
accessible for bacteria to enter through the duct and invade the
contents of the udder, while another teat having good muscular
contracting power would be less likely to admit germs. Yet it
seems almost impossible that any moist muscular orifice could so
contract as to shut out an organism of such minute dimensions,
especially those like typhoid which are actively motile.

It is generally believed that micro-organisms gain access to the
milk in the cow's udder through the teat but in this case they did
not, although the result might not be the same with all cows.
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If, upon the other hand, germs should enter the cow's udder so
readily, multiplying there (which they surely would under such
favOrable conditions) and living germs also pass through the cow
in the excreta, the danger from typhoid fever at a time when cows
drink concentrated stagnant water would be very great, and the
germs would be scattered so generally that epidemics of the disease
would prevail to a greater extent than they do. It is true that
stagnant water does not always contain typhoid fever germs yet it
is a very likely place to find them.

Although the results in this experiment have been negative in
transmitting the germs from polluted water to the milk supply
through the cow, it does not follow that the danger from cows using
such water does not exist. All cows may not have the power of
filtering out or rendering the germ inert, and continuous use of such
water for a great length of time might give far different results.

There are many things going on in the living animal body that
are not fully understood. During the time that a cow is drinking
stagnant water, if she becomes sick or diseased from any cause, it is
difficult to tell how the ailment may affect the mammary glands or
milk secretion. It would certainly be far better that she be not
allowed to have any other water to drink than the purest obtain-
able at all times. Sloughs and stagnant water ponds in pastures
should be fenced off so as not to allow the cow to drink unwhole-
some water.

A pond of stagnant water contains an immense number of germs
which during the warm weather multiply rapidly; as they are at
that time in an active condition of life they must feed upon some-
thing in the water. If they live and feed they must also secrete.
Their secretions are chemicals and compounds not found in pure
water. Therefore a water charged with these germ products is
often unwholesome both to the animal and to the human body. A
material in which germs have grown for a long time becomes im-
pregnated with their secretions and although it be freed from germs
by boiling, or any other means, the chemicals, poisonous or not,
still remain in the liquid. Whether or not water in such a condi-
tion enters the milk chemically unchanged, is a subject for chemi-
cal analysis and is not within the province of this article.

The number of germs administered to the cow each day was
small compared with the number which would be contained in the
amount of stagnant water that she might drink; nevertheless a
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sufficient amount was given her to demonstrate that nature has
provided some means of preventing germs from entering the milk
through the secretions. Just what becomes of the tremendous number
of germs that a cow drinks with impure water is a subject for fur-
ther investigation.

Milk cows which are allowed to have access to stagnant water
ponds during the summer will invariably wade in the water to es-
cape from flies and to cool themselves. Not infrequently are they seen
in water of sufficient depth to reach to their stomachs. In so doing
their udders and teats are submerged for variable lengths of time.
If the water contains organisms detrimental to milk, contamination
is sure to follow as it is impossible to milk a cow without particles
of material falling into the milk and carrying with it innumerable
germs. This we know occurs to such an extent that it is customary
to strain the milk to remove the particles of foreign matter. When
a bacteriological study is made of this sediment the number and
kinds of these germs found are truly surprising. If all the germs
thus entering the milk would remain in the sediment it wouid be all
right, but unfortunately, dropping into the milk with this foreign
matter, the germs are liberated through conrtant agitation incident
to milking. As warm milk is a very suitable material for germs to
grow in, especially typhoid fever germs, the number which would
multiply in twelve hours from the few introduced at the time of
milking, would be enormous and dangerous. As it is not customary
to cleanse the cow before milking, it would at least seem advisable
to prevent the animal from having access to foul water. Milk is
one of the articles of food which is subject to more invisible impuri-
ties than any other, and it is administered to delicate infants in its
raw condition, frequently giving rise to disorders which might be
averted.

ACKNOWLEDGMENTS.

I must express my thanks to Dr. Withycombe, Director of the
Station, for kindly furnishing the cow for the experiment, and also
to Mr. W. J. Kent, foreman of the farm and to Mr. Cady, who has
charge of the cows, for their valuable assistance in administering
the cultures to the cow, and obtaining samples of milk.


