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The actinomycetes or ray fungi have always offered and still
offer certain difficulties on classifying them in a bacteriological
system.

This holds good both when we apply a phylogenetic systematism,
that is, when we place them in the botanical system according
to the view-point of descendance theory, and when we make use
of a morphological system, which, as far as clearness is concerned,
may offer greater advantages, as many of the phylogenetic facts
are not so easily expressed in a system. For this reason we resort
to biological qualities to support systematism where morphology
fails. In the botanical nomenclature (WETTSTEIN) the organisms
described as Actinomycetes are classed with the Schizomycetes
among the lowest vegetable strains (the Schizophytae), and among
the Schizomycetes they are ranked as the second order or group,
which here bears the name of Mycobacteriales.

In the medical nomenclature the classification of the text-books
concerning the bacteria is somewhat different and also more
detailed, even though it follows the botanical lines, and 1 will,
therefore deal with it more closely.

In BErcrY’s last classification (1934) the second order or group
of the class of the bacteria is called Actinomycetales and is again
divided in two families, viz. the first family being the Actinomy-
cetaceae and the second the Mycobacteriaceae including among
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others the Corynebacteria and the Mycobacteria as genera, As
the first genus of the family of the Actinomycetaceae we have the
Leptothrichia and as the second genus of this family the Actine-
mycetes with their different species.

Also LEEMAN-NEUMANN in their systematism let the Actino-
mycetales follow the true bacteria as a second group or order
(the so-called group B), although not as a clearly circumscribed
group. The group of the Actinomycetales is then subdivided in
two families. The first family is here called Proactinomycetaceae
(with the Corynebacteria and Mycobacteria), and supposed to
connect the true bacteria with the Actinomycetaceae. As a sec-
ond family rank the Actinomycetaceae proper which the authors
define as true ramified Hyphomycetes, and further more as the
only genus the Actinomyces Harz.

LerMAN-NEUMANN are of the opinion that the Actinomycetales
do not fit quite into the frame of the bacteria, but chose to reckon
them among the bacteria as a transition to the higher fungi,
the Hyphomycetes. They say: One has either to do this or to
place them in class with the lower Hyphomycetes. For comparison
LEnMAN-NEUMANN classify, for instance, the Leptpthrix in the
first group (A), the Schizomycetes, and these again in the third
family, the Desmobacteria.

Later LACHNER-SANDOVAL gave the name of Actinomycetes to
this group. (It would have been more correct to use the name
of Actinomycetales for these Hyphomycetes, which in the opinion
of the said authors are very colsely related to the bacteria.)

Against the term Actinomyces for the first time employed by
the botanist Harz in 1878 several investigators have raised
objections, CouN calling the first known organism in this group
Streptothrix. This name was however disapproved of, as Corna
in 1839 had used the term for mould. According to international
rules the oldest correct name becomes prescriptive,

The main cultural characteristics of the Actinomycetes are the
following: They are chlorophyll-free organisms, forming thin,
0.5 to 0.8 y thick threads, resembling bacteria with true rami-
fications. Younger and older cultures have the same thickness.
Especiallay when grown in broth they have a richly branched
mycelium. Many of the strains easily fall into small pieces,
particularly at the points of ramification, and one often sees
young cultures similar to bacteriform, nonramified rods, that in no
way can be distinguished from common bacteria.
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All Actinomycetes are grampositive. Only some old cultures
may be gramnegative, besides some thermophil strains living at
temperatures above 50° C. Actinomyces has no spores and no
dissepiments in the threads. The formation of spores takes place
in the following way: There comes about an endogenous division
of the protoplasm of the threads into smaller or larger particles,
called fragmentation spores, that is to say one has to do with
a simple break-up of the vegetative thread. This may also be
expressed thus: the mycelium is divided into segments that
function as conidiums. By partitioning off the conidiums resis-
tent airspore-like structures are formed. They are not pro-
nouncedly acid resistent, and on culture in broth the latter
does not become turbid. Frequently growth in cultures is very
slow.

In connection with the characteristics of Actinomyces it is
of importance at once to mention a few things concerning their
distinction from the Hyphomycetes. This can in no way be drawn
very clearly. The threads of the latter are considerably thicker
and the content of the threads more differentiated; they have,
for instance, dissepiments. Furthermore, they are plasmolysable.
This, according to LIESKE, is not the case with Actinomyces.

LieskE also draws a very sharp boundary line against the
Mycobacteria to which every transition is found, and states among
other things, for comparison, that the Actinomyces always mul-
tiplies by forming a mycelium. This cannot be observed with
Mycobacteria in the hanging drop, the formation of a mycelium
being completely missing. One sees only that the threads undergo
transversal division and that the small rods partioned off lay
tightly together.

Like other bacteria Actinomyces lives on organic carbon com-
pounds. Biochemically it thus belongs to the heterotrophic org-
anisms with a very rapid metabolism. Of these there exist, as
you know, two subdivisions viz. the parasites, taking their food
from the living organism, and the saprophytes, that live on
dead material or products of excretion.

In the living organism Actinomycetes are the cause of disease,
and are called pathogenic Actinomycetes. Outside of the organism
they represent an important factor in the chemical metabolism
of Nature, and are named zymogenic Actinomycetes.

All in all the action of the Actinomycetes, as that of other
bacteria, is highly dependent of the appearance of products of
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metabolism. These are called enzymes in the zymogenic and
toxines in the pathogenic Actinomycetes.

Among the Actinomyecetes not only distinctly parasitic respec-
tively saprophytic forms are known, but also facultative ones.

Moreover, one may, as with other bacteria, distinguish aerobic
and anaerobic forms by their oxygen demand. This classification
based on their respiration is not for all the forms an absolute one
either. Also here facultative Actinomycetes are found. The latter
have thus the faculty to make use of both respiratory systems.

To divide the genus Actinomyces into species is, especially after
the thorough investigations of Li1EskE, connected with consider-
able difficulties. LIESKE thinks it unfeasible to form the notion
of species in the case of Actinomyces. Actinomyeces in its morpho-
logical and physiological properties shows a much greater variabil-
ity than any other group of organisms, with the possible exception
of the Leptothrix forms of the oral cavity. One observes that
both the form and colours of the colonies, the length of the threads
and the formation of spores may be changed by external influen-
ces, and even without any such, sudden changes may be seen.
Conxn was able to show, after having studied 75 different types,
that in particular the formation of the mycelium and of dye-
stuffs are changeable, and that the changeability on the whole
was too great as to allow to classify them into species, and LIESKE
goes even so far as to call anaerobic Actinomycetes grown from
the organisms of warm-blooded animals and thermophil forms
growing at 60° C. variants of the same strain of Actinomyeces.
By this does not follow that all the forms of Actinomyces should
be taken as developmental forms of one and the same organism.
But there do exist great difficulties and the whole matter is by
no means settled. (Investigations of the variability were especially
carried out by Coun, ErB and WicanD).

With Actinomyces the biological methods of classification show
no lawfulness, the serological methods fail completely and the
morphological properties are highly variable.

Despite that one had to classify forms or groups of forms as
species, what was done with the definite assumption that sharp
bordering lines could not be drawn.

A mode of classification much discussed, particularly by the
investigators of actinomycosis or the ray fungus disease, is the
distinction of aerobic and anaerobic forms. LIESKE, as mentioned,
kept aloof from this view. I will, however, mention that the
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view, that only anaerobic types cause actinomycosis in man and
animals, works its way in the newer literature (Corr). I will
come back to this below.

One of the large groups of Actinomycetes is always present in
soil, water and air. These are not pathogenic or at least very
seldom so.

The other great group of forms lives in the organisms of warm-
blooded animals, such as man and other animals. They are greatly
pathogenic, but saprophytic too, and to this group belong the
forms that to-day are regarded as the cause of actinomycosis.

Actinomyces has a very wide-spread occurrence in Nature.
Everywhere there is any basis for bacteria or fungi, Actinomy-
cetes are found in large quantities. They are as frequent as moulds
and certain soil bacteria.

These organisms have become known to us relatively late,
what is due to the fact that they first do not occur in so thick
layers that they become visible to the unaided eye, and second
that many of the forms grow so slowly on artificial and natural
substrates that they easily get overgrown by other micro-orga-
nisms.

That Actinomyces plays a considerable part in the household
of Nature is rather certain, considering its wide-spread occurrence.
In soil Actinomyces is present in extremely large amounts. It
may be discovered in all sorts of soil: garden soil, farm soil, sandy
soil ete.

Fousek in his paper gives the following values: In spring from
6.45 to 23 per cent. of all the micro-organisms in the soil are
Actinomycetes. In autumn the percentage varies from 8.6 to
64. In the soil of woods Actinomycetes formed from 24 to 27
per cent. of all the mieroorganisms present. '

In all natural waters Actinomyces can be demonstrated, most
frequently it is found in large quantities in water contaminated
with organic matter. This was particularly pointed out by A.
REerss in his investigations of the water in Mayence. In pure
water their number is smaller. Even in hot springs with tempera-
tures above 65° C. Actinomyces has been found in great number,
and RicrLEr found it in 27 per cent. of all mineral waters. .

Actinomyces is found on all green herbs, such as grass and plants,
and on all sorts of fruit, vegetables and berries. Upon the whole
Actinomyces can be detected in all parts of plants either they
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grow over or under the ground. BEIJERINCK demonstrated Actino-
myces on the root of a series of different plants, and LEMMER-
MaNN found it on various algae.

As a natural consequence of its wide-spread occurrence in the
localisations mentioned, it is also found in large guantities in
the air. The sojourn in the air naturally is subject to the same
conditions as with other micro-organisms. Propagation does not
take place in the air. The Actinomycetes are only whirled into it
from the soil and water.

I mentioned before that Actinomyces always was present as a
saprophyte both in the human and in the animal organisms, its
number being particularly large in the intestinal tract, in a
highest degree in herbivores, while somewhat less in carnivores.
Many authors have also suggested that multiplication of the
Actinomyces occurred in the intestinal tract of warm-blood ani-
mals. This is not the case according to LiEsk®’s investiga-
tions.

I have mentioned above that the Actinomycetes play an
important role in the household of Nature. Actinomycetes with its
enzymes is (according to WAKSMANN) supposed to take an active
part in the decomposition of the organic matters of the soil,
either these are nitrogenous or non nitrogenous in nature. Many
species for instance decompose cellulose very rapidly under con-
ditions favourable for their development. The ray fungi play an
important part in this process. Mace (1905) showed that Actino-
myces disintegrates proteins into amino acids and ammonia.
Active decomposition of proteins was observed by several authors
(Fousek (1913), MiUnTER (1914) and WaksMann (1919)),

It is further assumed by LiEskE that Actinomyces also takes
part in the splitting of lipoids (lipases). One thinks that there
exsists a difference compared with true mould, as the Actinomy-
cetes neutralize the fat by producing aleali, while with moulds
no production of alcali takes place. LiESkE is, besides, of the
opinion that the cleavage of fat by ray fungi is not only due to
the action of aleali.

Generally speaking one thinks (WAksMANN) that Actinomyces
is one of the very few organisms which are able to attack the
most resistent materials in soil and to decompose them, and in
this way, for instance, the nitrogen of the soil is liberated, from
a number of substances not attacked by other micro-organisms,
and this disintegration is of importance for the fertility of the
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soil. 'With respect to the importance of the zymogenic Actino-
mycetes otherwise in the chemical exchange I will mention
that Actinomyces acts as an antagonist to other micro-organisms,
so that the growth of the latter is inhibited or they get killed,
and this takes place in spite of the slow growth of the ray fungus.
One does not know whether this phenomenon is due to a specific
enzyme or not.

The same holds good for the hemolytic action of the Actino-
mycetes. One has here not to deal with enzymes in the proper
sense, as they, for instance, are not affected by heating. The ac-
tion is not either dependent of whether the strain is pathogenic
or not. The hemolytic power of the ray fungi is very considerable
compared with that of other organisms, but on the other hand
it is no unchangeable quality. Besides, it is known from a series
of investigations that the micro-organisms of the soil exert a con-
siderable influence on the growth of higher plants.

As mentioned before, Fouser (1912) made investigations into
the importance of the Actinomyces of the soil for the higher
plants, and claimed to have observed a richer growth in garden
soil after inoculation with Actinomyces. This view was supported
by WaksmanN. Lieske found however in his experiments with
corn and tomatoes that the difference in the growth rate of
plants grown on inoculated soil or not inoculated soil was insignif-
icant if present at all. Later exact experiments of MUNTER
(1913) again showed, as mentioned, that Actinomyces is able to
form ammonia from nitrogenous organic substances, and this
ammonia serves as a nitrogen supply to the higher plants. It
has thus been established that Actinomyces takes part in the
promotion of growth of higher plants.

An assimilation of the free nitrogen of the air by Actinomycetes
has not been clearly demonstrated. It has been stated that Ac-
tinomyces as well as other micro-organisms is of importance for
the disintegration of organic matter. Some disease in higher
plants have also been referred to the ray fungi of the soil. LutmMan
and CunNINGHAM thus claim that the so-called scurf disease
of the potato and turnip be caused by Actinomyces. This is
supported by StiFr and FuLMEx. The same holds good for a
disease on the root of the alder in the form of tubers and coral-
like formations. This question was settled especially through the
work of PExros from 1910. Generally speaking one must however
say that Actinomyces does relatively little harm to plants. The
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fungus penetrates only rather shallowly into the tissue and does
not cause the death of the plant.

Physiologically Actinomyces is different both from fungi and
from the bacteria proper. Fungi for instance are characterized
by their greater resistancy to acids compared with bacteria.
WarsmMaNN thinks that, with very few exceptions, the Actino-
mycetes are less resistent to acid than bacteria; they can endure
only relatively small deviations from the neutral point. A series
of bacteria is characterized by their formation of different gases
(hydrocarbons). This is not the case with Actinomyces, except
for CO, (carbon dioxyd), a product of energy exchange. Of physi-
ological characteristics I will further mention the faculty of the
ray fungi to form the strong oxidizing agent quinone, and that,
particularly the aerobic types, spread a more or less characteristic
smell. The intensity of the smelling substances is dependent of
the nutritive substrate. In particular the carbonhydrates promote
the production of smells. Several species have a pronounced
fruit-like smell. Putrid smells, on the other hand, have not been
observed with Actinomycetes. Should this be the case, the smell
is due to impurity of material.

The faculty of forming dye-stuffs is very marked in Actinomy-
cetes. Particularly frequent are purple and vermilion, likewise
an intensive orange, and yellow and green colours. Also deep
black colonies are seen, reminding of ebony. Compared with
other bacteria external factors, such as substrate, light, tempera-
ture and other factors have relatively little influence on the
production of the colours.

It has, as I have mentioned, been established that ray fungi
are to be found as saprophytes in the organisms of warm-blooded
animals. A distinet locus of predilection in this respect is the
oral cavity. Certain forms or groups of forms also cause a disease
in man and animals, the so-called ray fungus disease or actino-
mycosts, and it is the study of the etiology and pathogenesis of
this disease that before others is the reason why both botany
and medicine have succeeded in making our knowledge of the
Actinomycetes as comprehensive as it is to-day. For the sake
of clearness I shall in the following treat separately the sapro-
phytic and the pathogenic forms of the Actinomycetes occurring
in warm-blooded organisms.

Saprophytic forms of the ray fungus are always present in the
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oral and nasal cavities, in the throat and tonsils of healthy in-
dividuals. Especially the tonsils often contain Actinomycetes.
In the sputum of healthy individuals Actinomycetes can be de-
monstrated. Consistent with what has been said about the occur-
rence of the Actinomycetes, it is obvious that the digestive and
respiratory tracts are the main ways of entrance. In the oral
cavity special circumstances prevail, which I shall deal with
more closely. The Actinomyces usually present in the oral cavity
belongs to both the anaerobic and the aerobic groups. Of these
the first is supposed to have its permanent residence in the mouth.
SacuaRY CoPE in his book on “Actinomycoses”, published in 1938,
claims that the strictly anaerobic type of Actinomyces is to be
regarded as belonging to the flora of the oral cavity, while the
other easily growing type is an organism of more accidental
occurrence, migrated into the mouth from the outside. This
view was held before by the Swedish surgeon, Professor G.
SODERLUND, in his paper on salivary concretions, and also by
Professor CARL NAESLUND in Stockholm Sweden in his publications
treating with the bacteriological etiology in the formation of
tartar and salivary caleuli. The Russian investigators GriNnw
and BARANOW maintain that Actinomycetes have an extremely
important physiological task to fulfill in the oral cavity. Under
normal conditions the Actinomycetes further the decomposition
of food residues and thus support the normal cleansing of the
mouth. They inhibit processes of putrefaction and turn them
into oxidative processes. As mentioned above they are able to
form the strong oxidant quinone. Relatively little the literature
tells us about the occurrence of saprophytic forms elsewhere in
warm-blooded organisms. On the other hand the lack of syste-
matic investigations is emphasized.

If one keeps in mind the tremendous occurrence of Actinomyces
in Nature, one must say, that the disease developing in warm-
blooded organisms, viz. actinomycosis, is relatively seldom. By
this I do not want to say that the number of cases of actinomy-
cosis in man and animals be small, it is indeed very large. Our
knowledge of this disease is relatively new, as it was first in the
second half of the last century that the disease became better
known. The first who described a case of Actinomyces in man
was LANGENBECK about 1850.

BorLixgER, however, was the first who in 1877—78, in colla-
boration with the botanist Harz, gave a, from the stand-point



164 OLAF GRYTHE.

of science, correct description of the disease in cattle. Harz de-
scribed and classified it and gave both to the microbe and to
the disease the names we use to-day. The first to show that
actinomycosis in man and in animals were identical diseases was
Poxrick in 1880. Then JamEs ISRAEL has to be mentioned, who
settled the problem of actinomycosis in man about 1880. Subse-
quent to this the demand of pure cultures of the microbe causing
the disease was put forth, and now the strange thing happened,
that one arrived at highly different results on starting from un-
doubted cases of true actinomycosis.

BostréM, who was the first who prepared pure cultures of
pathogenic Actinomyces, always obtained an aerobic organism,
which in broth grew as long threads, while WoLrF and ISRAEL
received an anaerobic organism growing as short, richly ramified
rods. This lead to a violent discussion in which the last word as
yet has not been said. BostrOm thus claimed that this Actino-
myces was aerobic and grew at room temperature, and the fact
that he often found parts of plants in the pathological tissue
made it seem likely that the Actinomyces was derived from the
vegetable kingdom. WoOLFF-ISRAEL on the other hand stated
that their anaerobic form did not grow except at body tempera-
ture (37° C.), and did not exist without the organisms of warm
blooded animals. In 1905 an important paper by WRIGHT appeared
supporting WoLFF-IsrAEL’s view. So did also later publications
by SuioTa, Japan, HarRBITZ and BACKER-GRONDAHL, Norway,
Kuinger, Germany, and CorLEBrROOK, England. They all main-
tained that the microbe was anaerobic and conform to WoLFF-
IsrAEL’s description.

The first experimental work on actinomycosis carried out here
in Norway, by the way, was that of Professor HARBITZ in, 1898,
who later, in 1910, together with BACKER-GRONDAHL published
an important paper on the occurrence of actinomycosis in Nor-
way, including the pathological anatomy and bacteriology of
the disease.

That the Norwegian authors already at that time had adopted
a quite modern view may be seen from the following quotation:

»Infection through the mucous membranes of the mouth and
throat seems at present to be the mode of infection for which
the best reasons may be given.”

Of the above mentioned investigators especially WRrIGHT in
his excellent paper had a very decided standing-point, claiming
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that there was just one single species of micro-organisms that
formed the characteristic agent in typical actinomycosis. The
other authors cited, however, thought that also the aerobic orga-
nism might play an insignificant réle in the production of actino-
mycosis. LIESKE thus maintained that the two forms were variants
of one and the same type, as he was of the opinion that anaerobic
forms of Actinomyces after repeated subcultures became aerobic.
Lieske from this inferred that one type was able to turn into the
other. Against this view the fact was emphasized by Corr that
one has never seen any anaerobic variant change into an aerobic.
The view held by Lieske, according to Copg, has not either been
corroborated clinically.

In 1931 appeared the monograph of Professor CArL NagsLUND,
which of all workers on this field is said to be the most careful
and extensive investigation on actinomycosis published so far,
and is based on 10 years’ research and experiments. In this paper
it was established by NagsLunDp through cultural investigations
and experimental inoculations in animals that the paramount
number of cases of actinomycosis are caused by an anaerobic
organism of the type of WoLrr-ISRAEL, which is encountered
in the oral cavity of healthy individuals. He found, however,
that in some few cases, particularly of pulmonary and cutaneous
actinomycosis, aerobic organisms were the cause, or at least aerobic
organisms with pathological action were implicated. These aerobic
Actinomycetes, says NAESLUND, in cultural and other respects
were analogous with the forms of Actinomyces he had found to be
pathogenic among 500 strains from soil dust, straw and hay tested
by him. NAESLUND, therefore, thinks that infection with Acti-
nomyces by inhalation of dust containing dried fungous elements
only occurs quite occasionally. The view of NAESLUND is supported
by Brccart in his paper from 1934, and by Copk in 1938. The
same occasional importance must also be attributed to vegetable
material and other foreign bodies. Their significance is a more
casual one and in no way necessary for the appearance of actino-
mycosis.

Our present knowledge seems therefore to point in the direction
that all actinomycosis is to be connected with the anaerobic orga-
nism, and that this form ought to retain the name originally
given to it by Harz and BoLLINGER.

One should be aware of the fact that a tremendous amount
of work would be necessary to determine throughout the two
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single types that might be pathological among the huge number
of aerobic types.

Ag to the relative distribution of the cases of actinomycosis
within the organisms of warm-blooded animals, as far as man is
concerned the disease occurs to a large extent in so to speak
every organ. There exists practically no part of the body that is
not affected. The majority of the infections belongs to the oral
cavity. One thought that carious teeth might play a certain réle.
This is, in NAESLUND’S opinion, of lesser importance. Even if
Actinomyces frequently is found in carious teeth, NAEsSLUND
claims on the basis of his experiments, that he just as often was
able to demonstrate the pathogenic anaerobic type in the dental
film of healthy teeth than in that of carious.

Actinomyecosis thus cannot be brought into direct relation to
dental caries. Furthermore, in the oral cavity actinomycosis
essentially affects the soft parts, while the bone not so frequently
is affected. The reserve is true e. g. in cattle, where the bone,
particularly the lower jaw, is predominantly affected. One part
of the skeleton, however, is relatively easily affected in man,
namely the spine, particularly through abscesses arising from
the oral cavity.

In the mouth the salivary duects and salivary glands before
all are exposed to actinomycosis to a marked degree. The parotid
and the sublingual glands are equally subject to infection. Here
Actinomyces also substantially participates in the formation of
salivary calculi (NAESLUND, SODERLUND).

Moreover primary infection in the tonsils and in the pharyngeal
cavity are frequent. Actinomycosis may occur both primarily and
secondarily in the lungs and in the various other organs, such as the
stomach, guts, liver, kidney etc. Finally I will mention that acti-
nomycosis of the skin is not quite infrequent, and that the nervous
system often is affected.

One has thought of the possibility that the occurrence of path-
ogenic Actinomycetes in actinomycosis should be dependent of
the simultaneous presence of definite other micro-organisms.
KiinGgER in particular claimed that bacterium actinomycetum
comitans was of importance, a bacterium of somewhat varying
shape. Furthermore a certain role was attributed to Bacterium
fusiforme. NarsLunD however declares that a mixed infection
with different micro-organisms did not have any noticeable
influence on the development of actinomycosis. Concomitant
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bacteria, according to NAESLUND, are of no etiological importance so
ever. Thus, secondary infection with pyogenic bacteria did neither
lead to spread the disease wider nor to increase suppuration.

The pathogenic Actinomycetes for the rest do not affect the
tissues of the warm-blooded animals in a way parallel to that of
other pathogenic microbes.

The tissue, for instance, does not show any tendency to ulcera-
tions as in tuberculosis, nor is it, on the other hand, as circum-
seript as a gumma, and, besides, actinomycosis differs from septic
or tuberculous infections particularly with respect to one thing,
namely it exhibits none or little tendency to affection of the
lymphatic system. From infection with the anaerobic form of
Actinomyces the lymphatic system is almost immune (Corr).
Moreover, it is a pecularity of the Actinomycetes not to cause
an inflammation ¢mmediately after having penetrated through
the submucous or subcutaneous tissues. They may do so, but
otherwise a shorter or longer period of latency is the usual. This
latency is a phenomenon characteristic of this disease.

As for metastases within the organism these may form via the
circulatory system. A spreading of the disease in this manneris
however most frequent when the lungs form the site of the primary
infection. Very often one sees the statement that traumas be of
final importance for the development of actinomycosis. Any
larger significance as etiological factors could not be attributed
to traumas, but the latter act to a lesser extent both on the ap-
pearance and the spreading of actinomycosis.

The occurrence of the disease in warm-blooded animals, one
has every reason to believe, corresponds grossly to the conditions
met with in man with the variation due to whether the animal
in question belongs to the herbivores or to the carnivores. To
judge from the occurrence on the basis of the number of cases
of actinomycosis, the latter is much more common in cattle than
in man. As to the distribution between the different animal
species, the hog is affected particularly often. In the horse,
sheep and dog it is very rare. Otherwise every animal species
may be affected, both mammals and birds. Actinomycosis plays
on the whole an important part as animal disease. It is especially
wellknown in domestic animals, but whether this is due to that
the latter are more susceptible or that the disease is better known
in these than in other animals species, one does not know.
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Purely geographically one thinks to have observed that acti-
nomycosis in cattle occurs more frequently in the dusty low plains
than in the highland. BroFELDT published an interesting investi-
gation about how the geographical occurrence of actinomycosis
in man and animals follow each other. He showed by means of
a map the prevalency of actinomyecosis in different parts of Fin-
land. By comparing the maps showing the occurrence in man
with that for animals one gets the impression that there exists a
certain relation between the occurrences of both forms. There
seem to be climatic and other circumstances in some parts of the
country which increase the frequency of this disease both in man
and in animals. It is, therefore, of interest to compare this purely
geographical investigation with the possible entrance of vegetable
matter into the organisms, mentioned above.

Without being able to say that there really exists a large ma-
terial, it is claimed by Sanrorp in 1921 that in the U. S. A.
57 out of 96 cases of actinomycosis are found in farmers and
further that in the typical agricultural districts in the Middle
and North West of the U. S. A. the occurrence of actinomycosis
was much higher than in other parts of the country.

Regarding our knowledge of the Actinomycetes, what we know
of their classification in a bacteriological system, of their general
occurrence in Nature and their physiological and pathogenic
properties — I will, to conclude, say that even though our present
knowledge of this field has reached far, indefinitely much is left
to be done before our understanding of this manifold group of
organisms becomes exhaustive. This holds good for all the facts
concerning the behaviour of the microbe in every respect, and its
great variability favours the belief that our knowledge of this
matter never will be able to form an entirety.
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