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MICRO-ORGANISMS 1N AIR. 53

of the pump, or about four gallons, were found to
be convenient. When the desired volume of air

has been aspirated through the tube or tubes, the

Fig. 15.—Flasks containing a film of gelatine, upon which the aérial
micro-organisins are growing, (Percy Frankland.)

latter are at once replaced in the sterile tin box,
Flasks, similar to those in the diagram, containing

sterile gelatine-peptone which has been rendered









































































































































































































































































































































































































184 OUR SECRET FRIENDS AND FOES.

in the numbers originally present in the broth
culture took place during this exposure to sunshine ;
but that when it was extended to from six to seven
hours, the bacilli (whilst still undiminished in
numbers, as shown by the colonies which developed
on gelatine plates) were found to have lost their
power of motility when examined in drop-cultures
under the microscope, whilst those preserved in
the dark exhibited the typical lively movements
characteristic of these bacilli.

In this connection it is interesting to note some
investigations made by Kitasato on the effect of
sunshine on the virulent properties of broth in
which the tetanus microbe had been grown, In
these experiments the broth was first passed
through a filter of biscuit porcelain in order to
remove all the bacteria present, so that the filtrate
was sterile, and contained only the poisonous
substances previously elaborated by the tetanus
bacillus during its growth in this culture material.

In diffused light these tetanus filtrates gradually
lost their poisonous properties, but it was a slow and
tedious process, for even after standing from nine
to ten weeks they were still feebly toxic. On

























192 OUR SECRET FRIENDS AND FOES.

ance which at once suggests itself, is the depth in
water to which the sun’s rays can carry death and
destruction to the microbes.

Exact experiments made in the Lake of Geneva
have shown that a photographic plate is still
affected by the solar rays at a depth of about 553
feet ; the intensity of the light at this level being
comparable to that which is ordinarily observed
on a clear but moonless night.

Experiments on the depth to which the solar
rays can penectrate water, and still exert a delete-
rious effect on bacterial life, have been made in the
Starnberger See, near Munich. The site selected
for the investigation was the starting-place of the
steamers, and the water was not quite clear, the
constant plying to and fro of the vessels doubtless
rendering the water turbid. At a depth of 5 ft.
the bactericidal action of the sun’s rays was as
strong as outside the water ; but already at a depth
of 8} ft. the effect was much less apparent, whilst
at 10 ft. it was only just perceptible. Thus the
destructive potency of the sun’s rays ceases a long
time before the light is intercepted by the depth
of water it has to traverse.
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surface respectively. In the vessel kept for three
hours in the dark, on the other hand, a slight
increase is observed to have taken place in the
bacteria present, and at the bottom of the vessel
this is still more noticeable, the number found
being larger on account of the tendency which
bacteria have when left at rest to become de-
posited, a process known as sedimentation, and
which I have recently shown?! plays an important
part in the bacterial purification of water when
stored in reservoirs, etc. Very different is the fate
of the microbes suspended in the water placed in
the sunshine. Here we see that instead of over
3000, only nine and ten survived ; however, this
is only the case in the upper layers of the water,
for at the bottom of the vessel they have escaped
altogether, and although no multiplication has
taken place during the three hours’ interval, their
number remains practically unchanged from what
it was before the exposure took place. These
experiments, together with those made in the
Starnberger See, are of particular importance
and interest, because they show very clearly that

v Centralblatt fiir Bakteriologie, vol. xiii. 1893.
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to the under surface of the dish, which is then
placed in the sunshine, bottom upwards, for the
desired time. After the period of exposure has
elapsed, the dish is placed in a dark cupboard and
kept at a temperature suitable for the growth of
the bacteria present. By this means it is obvious
that those parts of the dish which are covered by
the bits of black paper are protected from the
sunshine, and that the latter can only produce its
effect on those portions of the surface which are
freely exposed, or without this protection. We
should expect, therefore, in due course, supposing
the exposure to have been sufficient, to find no
growths making their appearance in the jelly,
except in those parts shielded from sunshine by
the strips of black paper. That this is actually
the case is shown by the following figures taken
from such exposed dishes by Professor Buchner.
In the first figure the jelly was sown with large
numbers of the B. colt communis, an organism
normally present in the intestine of man and
animals, and very closely allied in nearly all
respects to the well-known typhoid bacillus. This
dish was placed in diffused daylight for five hours,
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peroxide of hydrogen, and which is possessed not
only of powerful oxidizing properties, but which
is also a strong antiseptic, or destroyer of bacterial
life. It has been actually shown quite recently,
by Dr. Richardson of Bristol, that this peroxide
of hydrogen is really formed in liquids which are
exposed to sunshine, and that in these liquids
bacteria refuse to grow until the peroxide of
hydrogen has been destroyed.

The proof of the formation of peroxide of
hydrogen during insolation naturally suggests the
question whether the whole bactericidal effect of
light is due to this material, or whether it only
partially accounts for the phenomenon. This im-
portant question is one which it is far from easy to
answer, owing to the almost insuperable difficulty
of securing conditions under which the generation
of peroxide of hydrogen is impossible.

Dr. Richardson in his experiments found that
peroxide of hydrogen was formed in urine during
insolation, and that it was not produced by the
insolation of water, or even of a solution of urea.
If, then, the bacteria are suspended in water during
insolation, there can be no generation of peroxide
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the chemical world, viz. as to how far oxidation
can take place at all in the entire absence of
water-vapour—and the evidence on this larger
question goes entirely to show that all apparently
direct low temperature oxidations require the
presence of water-vapour. And inasmuch as the
bactericidal action of light is unquestionably a
case of low temperature oxidation, there is the
strongest presumptive evidence, as well as weighty
experimental evidence, that water-vapour, which
practically means the possibility of the generation
of peroxide of hydrogen, or some similar material,
is essential for its manifestation.

Thus modern scientific investigation is daily en-
larging the horizon of our knowledge concerning
the stupendous influence which the sun exerts
over almost every detail in terrestrial affairs, Each
individual science in turn bears witness to the
paramount importance of that continuous stream
of energy which we receive from its disc, and
has only chaos and destruction to foretell of the
terrible day when this beneficent flow of energy
shall be withdrawn. Even the study of these
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VETCH, Vicia villosa.

1. Inoculated with pure cultivations of Pisum sativum nodule-bacteria.

2. Uninoculated.
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