THE BIOLOGICAL SIGNIFICANCE
OF ZOONOSES

Ole of the tasks of medical micro-
biology is to consider to what extent
the appearance of hitherto unknown
diseases can be expected in the case
of human beings. In our opinion this
cah be expected most in the case of
dissases caused by Lhe viruses, un-
doubledly aol only in the case of
ricketising but also, even if rarely, in
the case of diseases caused by bacteria,
which, as far as the pathogenical kind
of organisma is concerned, have heen
studied the most.

The very essence of the developed mo-
dern teaching about the variability of

micro-organisms points out these possi-
bilities. But also other poasibilities of

the arising of human infections can he
coasidered namely those which occur
by a coincidental and then more fre-
quently repeated infection of human
beings by animal pathogenes. The
generally familiar and almost world-
spread ahthropozoonoes such as brucel-
losis, tularemia and Q fever occur also
in our country and have naturally been
examined by a number of laboratories
and will not be the subject of this
article. Today we want o demonsirate
on a series of cases, studied in the
course of the last few years, the
possible asignificance of passing on
unuseal snimal bacteria, where the
saspicion occurs that the infectious

agent is losing its zoonotical character -

and by adaption to the human being.
becomes a human epiphite and gradu-
slly a perasile able to cause interhuman
contact imfection without the partici
pation of the original animsal host

Out of the virus infections of animals
wo were inlerested in a disease that is
destructive in its proceas and exient,
the clinical and histological diagnosis
of which is similar to a significant
human discase and which is suspected
of occasional ability to be passed onto
the human being. Although the
developed studies of this virus have
shown the improbability of its anthro-

posoonotical possibilities, it proved to

be a valuable experimental model for

the clarification of the problems of the
pathogenesis, epidemiology and, for the
future, even of therapy of the related
human allen diseases, i. e. poliomyelitis.
Only for the sake of interest we wish
te point owl that we have observed in
the case of a buipan being after being

bitien by 2 dog. a purulent and very

torpid infection of the wound on the
hand, caused by a species Hemophitus
hemoglobinophilus, which was demon-
strated also on the mucous membrane
of the oral cavity of the same animal
Since this seems to be the only case
of an infection of a human being by
this bacteria we do not include it in
the theme of the work as such.

Human variants of pyogenic
Corynebacteria

luteresting  and also more important
are cases of infections, observed by us.
caused by strongly hemolysing coryne-
bacteria, which have proved to be
human variants of the Corvnebacterium
pyogenes bhovis (Poelst, IFor the first
time we isolated it from the spleen of
a human being who died of miliary
T. B., which, in the opinion of patho-
logists, was caused by a direct blood
transfusion from a tuberculous donor.
It was cultivated under anaerobic
canditions and already in the primo-
culture it was conspicuous owing to its
wide halo of § hemolvsis and patho-
genicity for guineca-pigs. When the
studies of other bhiological characteris-
tics of this micro-organism proved
that it was a genus L. pyogenes, we
examined both the blood donor and
the deceased for a possible contamina-
tion from an apnimal. In bhoth cases
they were people from towns without
the poasibility of contamination by sick
animals which, in nature, are the
regular hosts of this kind of coryne-
bacteria. In the course of a short period
we further isolated 4 strains in 2 mixed
culture with other bacteria from hroken
down wounds after larvngectomy
propler carcinoma in an X-ray ir-
radiated terrain. All those who had
been operated on were treated at Lhe
same clinic {even if nol in the same
ward). It is therefore possible that it
was a case of nosocominl mfection.
The same micro-organism was found
twice in the vaginal flora, once in the
case of a suppurative chronic otilis, and,
glso, twice, in pus from a fistula after
an abdominal operation. Especially,
toxic strains and completely pure
culiures were oblained from the pus
of two cases of acute juvenile osteo-
myclitis. In none of the menlioned
cases was there found a probability
of a zoonotical infection. From the
epidemiological point of view the last

cuse s especially interesting, testifying
to the possibility of human trans-
mission of the C. pvogenes. From this
the prohability of inlerhuman contact
infection especially can e judged. In
scarching for the bearer of the strep-
tococus pyogencs among ihe staff of
the maternity home a moderately loxic
strain of C. pvogenes was found on the
tensils of a nurse who showed no signs
of illness.

Detailed studies ot our strains showed
above all that the human C. p. can be
considered as a minor-variant of the
animal sirain. The nutritional require-
moents of all isolated strains were con-
siderablie and in the first passages they
woere  ohviously  mucroaerofilic. The
clotting of the milk in all strains
occurred much later than is described
in the case of animal sirains and is
mostly incomplete. The gelatonolysis
was equally slow and incomplete, All
freshly isolated strains were, even il
not to the same extent, pathogenic for
the guinca-pig in which subcutaneous
oedema occurred at the site of the
inoculation, at first similar to the
tvpical oedema caused by the toxin of
diphtheria, with the difference that its
jellified character later changed into a
fibrose purulent one. The death of the
animals was obviously toxic.

The passive immunisation of guinea-
pigs with diphtheria anti-toxin did nol
show the slightest antigenic relation-
ship between the diphtherial toxin and
the toxin of our corynebacleria. Alter
a thorough cxamination of the most
pathogenic strain {from the osteomye-
litis) it was proved, that ihe lethal
toxin of the corynebacteria is not iden-
tical with the solluble hemolysin of
the same micro-organism, and, that
ihis gues over only to a slight extent

from the antolysed bacterial bodies
to a liguid environment, We  succee-
tded in obtaining a  relatively pure

texin from a voung culture of . p.,
disintegrated with the help of ultra-
sonic  waves, and by concentration
ol supernatant afler strong centrifugu-
tion by fractioned precipitation with
ammonium  sulphate. The thus  ob
lnined final product was of a protewn
characler and relatively thermoresistant
(it could be heated up to 75* C without
losy of activity). The rabbit is an espe-
cially sensitive animal to ity effect.
iveness and died a period between I8
io 24 bhours afler an iulravenous
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jection of toxin with signs of ascend.
ing puralysis beginning in the hind
legs. LDoG ol this substanee was for
the rabbit approximalely 020 ¢ ¢, w0
it was not particularly strong toxin,
We were able to distinguish  quite
definitely this lethal component of the
loxic complex of human pyogens ¢
from their  thermolabile  solluble
hemolysin, which according to our ex-
periments is also a complex and  has
characteristics similar to streptolysin
O and others, near to streplolvsin S,
As far as is known the studies of the
toxin of animal strains of cor. pyvogenes
so far have not been carried further,
but we consider it probable that there.
oo, it is a case of an analogical loxic
principle,

In examining world bibliography ounly
a few examples similar to ours can M
found. Descriptions include occup-
ational human infections caused by
¢. p. infection, in which case transfer
from animal to human being was
asceriained with certainty, We would
like to point out by the way that
atypical corynebacteria, partially simil-
ar to our strains, lunve also  been
isolated during a small epidemic of
special  tonsillitis. and, what  we
consider to be the most important. two
highly interesting strains of similar
corynebacteria were isolated from the
tonsis: the toxin of these strains was
partiallv neutralised even by diphtheria
antitoxin. In summing up it can be
said thal our findings prove with the
greatest probability a more [(requent
occurrcnce of G PP in human beings
than is generally suppoused. We think
that in our cases it was nol a matter
of an infection acquired from an
animal but of huwmmanised variants of
fermer animal bacterin, which afler
adaption go over inlo a new tvpe
capable of direct transmission among
human beings. This in its later develop-
ment goes over to corvnehacteria which.
owing 1o some of their biologieal
properties and especiallv  also anli-
genic  similarily  of their  toxins.
approach the true human  corvne.
hacteria diphtheriac.

LISTERIA OIF NEWLY
THEIR SIGNIFICANCE

BORN AND

The epidemiological situation lea-ting
to lethal infeclion of human foetus and
the npewly-hbarn caused by another
animal micro-organism which some
prople also include among corvae-
bmcteria, i.e. Listeria, is particulorly
serious. Here we do not intend 1o solve
the etiological problem of infectious
mononucleosis, a certain number ol
cases of which seem to bhe caused by
this micro-organism, nor du we inlend
to describe postraumatic infections of
lisleria, somctimes ending in  serious
meningoercephalitic complications
which generally are of proven zoonotie
origin and in general relatively rare.
Cases of listeriosis in the newly born
soem 1o have increased from the vear
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1030 in their frequency 1o the extent
that they scem to be a new problem
throughout Central Europe. 1 Western
Germany  more than 40 cases were
found in the course of the two vears
from 1950,

In our country somewhat later ifrom
1051 we aleo found over 20 cases in
the small territory of our Siate, We
are convineed that within a short time
re ports will begin to come in about o
simitar siluation in the neighbouring
counirics. The death of the newly born
owing lo  listerial  infeclion is  an
iHeresting and mysterious problem for
a number of reasons. In the First place
it is not clear whether or not it is a
case  of zoonotic mlection. German
aulthors, it seems, are of the opinion that
human mothers are prohbably infeected
by animal bacteria and even indirectly
i. ¢, through the alimentary tract by
consuming  infected milk}  or by
inhaling intecled dust. In our country,
where the paslearisation of nilk s
olligatory this mode of inlection seems
to be very improbable,

In our cascs, which were all epudemio-
logically examuined, not onee was the
zoonohical origin of the infeetion proved
and we can even exclude 1l, the more
so. sinee listerial infection of domes-
ticated animals seems to be relatively
rarce in Czechoslovakia, Experience so
Far rather leads us to the constderation
of possibilitics of inter-human transter
of adapled strains of listeria. In this
respect especially interesting is the case
of a mother -- a doctor — whose cinld
died one week after birth from general-
Ised  listerial intection and who  was
intecled, presumaldy, during the carrey-
ing out ol her work, As an eapert she
conductled  the  delivery  of  another
mother, the child of whom was born
dving ot hisleriosis, and this at a time
when she herselt was  three months
pregnant. Further, it will be necessary
to expamd examinations of epiphyvticad
Listerin in the human alimentary tract
and i the male and female genital
organs. The possibility of the existence
ol hslerie in human genital organs s
proved by 3 cuases which weire cult-
ivated from the wrethral discharge
me, [t must be mentioned also  that
the micre-orgamsm which for manv
vears has been classifred as  Listeria
- - monocyltogenes - and elassified as
an independent species, is by a number
of authors considered as a0 human
microbe, ‘Fo this must be added the
Fuct that the strains of listeria studicd
by us and isolated in newly bhorn
babies did in no way differ i their
hiological and  anligenetic  character-
isties from animal streains, which, one
vear before our first case, were found
m hens at a rather remote place in
our coundry,

The second problem on listeriosis in
e newly born s the fact that the
ibness of  pregnant  mothers,  from
which, almost certainly, the infection
of the Toetus is derived, has in all our
ases heen slight or even unapparent.
The  Gernain authors are teving  to

prove a clinically clear listerial illness
also in the case of mothers, but their
proofs are not always very convincing.
The cuse of the woman doctor, who
checked on herself during her preg-
naney is especially interesting, since.
replying to the question whether dur-
ing her pregnancy she had suffered
some  feverish  discase, she replied
clearly that she had not. Her delivery
und the Ilving-in period, as in the cas
of the majority of other mothers, was
without a temperatiure and was also
short. Despite this negalive history we
are  convinced that the woman did
suffer some slight or unapparent in-
fection, as can be proved from the
titre of antibodies against listeria, the
height and dynamies of which clearly
prove a previous infectious process.
The third and so far unsolved problem
ol listerial infection of the newly born
is the pauth which the infection of the
foctus takes. The clinieal and anato-
mical analysis of our cases proves 2
teransfer of infection from the blood of
a pregnant mother via the aterus o
the placenta and from there further
through the umbilical artery to the
foctus. The usual apyrexial course of
the delivery, the practically normal
Iving-in period and the mostly nega-
tive findings of listeria in the lochia.
scem to point to the faet that this is
not a case of an ascending infection In
the ulerus from the outer genitals,
since in lhat case endowmetritis of the
mother would have been more fre-
quent. It remains unexplained how the
bacteria, of the size of small coryne-
bacteria, goes over from the mother’s
blood through the intact uterus and
only in the placenta rapidly multiplies.
The investigation which we have be-
aun showed in, as yet, exploratory ex-
periments the abilitv of the listeria to
disintegrate into small granular and,
undoubtedly, even filtrable forms, ana-
Jogical willr those which are described
in the L. forms of bacteria. We con-
sider it possible that it is these forms
which infect the placenta and the foe-
tus and, in them, as organ of an
(mbryvonie  character, they grow up
rapidiv into lypical bacterial forms,
which, as thev multiply, cause a lethal
infection of the foctus.

In general the conclusion can be drawn
that human listeriosis, especially  the
adnale ones, almost with certainly are
fundamentally  anthropozoonoses  in
which, gradually, such an adaptabicn
on the human organism takes place,
that with all probability it is capable
of an ever easier interhuman  trans-
Missjon.

INFECTIOUS PARALYSIS OFF HOGS

We ahll must mention animal virus
infection. This subject which was dis-
covered  in Crzechoslovakia s being
studied with increasing interest in for-
vign laboratories.

s study s important not only because
iIts oceurronee and extent causes heavy
damage to uational economy, but also



because. (requently the suspicion arose
of the possibility of transfer 1o the
Luman being. This disease i Enceplia-
litis-cnzootica  suum., alse Kknown  as
Tesin (Teschen) pig disease, which was
discovered and the virus of which was
demonsteated by Klobouk, Today (his
discase occurs nol anly  Throughont
Czechoslovakin but it has also been
found clvewhere in Central orope and
even in distant Madagasear.

Already the first papers, especinlly the
hislological piclure of the spinal cord
of affected animal, have pointed to
s similarity to human poliomyelitis,
It was proved later that the changes
in the spinal cord are analogical 1o
poliomyclitis but the l¢sions of 1he
brain and especially of the cerchellum
are more cxiensive. This is shown also
in the clinical picture of the disvase
in which (in contrast 1o the human
poliomyelitis) the final stage ol fluccid
paralyvsis linked with muscular atrophy
is preceded by a state of severe ataxi
convuisions as spasms lasling for se-
veral hours and davs, which in this
stage arc unknown in the case of the
human duscase. 1t happened repeatedly
in different parts of our country that
the epizolie of the T&Sin disease oceur-
red paralle} with the incidenee of in-
fantile paralysis. From this it was
concluded that both discases are link-
ed by a joined epidemiological rela-
tionship. Exact epidemiological obser-
vations have shown the improbability
of the transfer of the Télin disease 1o
the human being, and also the diiir-
ences in the clinical and patholozic
anstomical picture have been pointed
out alrcady before us. It remained,
however, to study thoroughly the virus
of the Télin disease itself. This task
was taken up by our laboratories with
a paraliel aim to make use of the ex-
perience gained of biological and im-
munological characleristics of the vi-
rus, and, a pathogenesis of the disease
as a model for the study of human
poliomyelitis with which, until 1950,
only privileged laboratories were uble
to work, since only they possessed a
stflicient quantity of the most sensi-
live experimental animals, i. e. monkeys.
Research work on the hog paralvsis
virns sysitematically carried out in our
laboratory for the past 4 years, show-
ed thet a reverse procedure is possible,
which means that methods elaboratied
after long years of intense work with
human poliomyelitis can he advanta-
geously used for the study of the virus
of the pig paralysis, about which rela-
tively less was known uniil 1950.

By witrafiliration we detcrmined the
probable size of the virus of the T&sin
diseass to be approximately between
20—30 pp. We succeeded in proving its
unaml resistance to wide range of ph
from ph3 to phl2. We checked up un
the fact, which had already been
pointed omt to us, that the virus of
the pig- dievase is, under normal con-

diese, watransferable to any other
aslmeal bwiside the domesticated and
wild hogs which are roughly equally
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sensitise. The anfectious tdres ol the

virus in the spinal cord are regularly

low  so the PHISO oscillates Between
0 3 o maximmun 10 £5. The svirus
cannot be caltisaded well on the dese
loping hen embryvo and it ecanoot Jw
transterred even to the monkey, Trom
which we can judge that the possibi

lily of ats heing contracted by a0 hivman

boeing ks slight, Farther, the  siras
proved to be sensitive 1o ehiorine anti-
soptic; s abso exereled aller oral in-
leclhion mmto the stool: bul ils esvidenee
in {he  intestinal contenl, as  agiinst
podiomyelitis of the huaman being, i
rare and difthicult, A viros paritied by
m-ihanol un the cold) or with prota-
mimsulphate  has  beens demonstrated
clectronoplically its particles proving
to he sphencal and ol the siome size.
ias has been demonstraled by as by
moeans of ultra-tiltration. The agent of
the ‘Tésin disease is completely ether

resisfant and does ol eause hieina
glhutmat, 1 of the ervthroevies ander
any circumstances, Al these  ascer-

lained characteristics of the virus of
pig piaralysis make it in type very near
lo the virus of human pebioms clitis.

During the studies of immunogenice
propertics of the virus. a series ol
1:teresting tactors arose, of wineh the
mast lportant, practically, has been
the ascertamng that solid pnmunise-
tion against g paradysis s possibie
(though with certain risk) with  the
help of small doses of living  virus,
injected  intramuscularly wath  lipoidic
adjuvants. The immumty to pig para-
Ivsis is obviously of tissue origin be-
cause the level of virus neutralising

~antibodics in hyperiminunised animals

or in the case of convalescent animals
is always very low. Nevertheless,
gamaglobulin is prepared from immu-
ne serum and the method of determin-
ing possible antigenctic differences of
different strains is elaborated. On the
other hand, the reaction of the hixation
of complement as a diagnostic proce-
dure has so far been proved impossible
to perform. Hyperimmunised mothers
do not transfer their specific -immunity
to their young. The possibility of the
calculation of the virus in the tissuc
and the study of the pathogenesis ol
the disease are hwing followed up by
us From these listed facts wlach to
a great extent are the result of our
work, evident differences are shown
in both infections but, nevertheless,
the similarity between the¢ {wo viruses
is expressed to the extent that klo-
bouk’s virus can undoubtedly be jo-
ined to the virus of Theiler and with
human viruses into a separate overall
group of poliomyelilis viruses,

As far as the possibilities of transter
of this virus to the human being are
concerned, we have already pointed
out that in accordance with its cap-
abilities of {iransfer to experimental
animals for the lime being it scems
improbable, and we are not in possess-
ion of a single proof that this has ever
happened. Here it must be pointed out,
above all, that human infections with

the Thealer motise virus il culedy

ing ol whiech by the s Iweing s
coually thearctweally anprotablse
wits proved by Sven Gairdin, In the

second place ab mast e considered that
the human organmism iselt prodoees
materials,  the abundanee of  whiely
considerably Hie  sopstinidy
to neurotropie mfection  corbisome
Finallv, H scems 1o us that klobougk's
viras i evidentiy  osvery o sarable ol
capadde ol further changes and adapl
alingis,

Wi believe thot an the preceding secd
sons wi hiave shown the problems of
7zoonoscs i a didferent  highit Than
generadlyv, The sthdy ol the presenee
of pyvogenic corvonebacteria aml histeria
i the human bheinge has demanstrated
ihe  possabilidy ol the atlaplalion  of
sucle Dactori to thae ooy berez, and
ihat these begin Lo chanzge o human
cpiphittes  or parasites; andoublediy
capable ol terhaman transmission,
In this case the natural animal host
ceases to e o pecessary cosudiblon for
n o possibide hmmane inlection,

It e e expected thal by gradaal nnd
cver mere inbinsile adaptahion to the
haman bemg, not anly the cpdemto
logical conditions ot Lhese inhochons
change, bal also the parasie alsell. n
a o series ol its biological properties. Tt
is cdilfficalt to estimate where  this
development will stop and how many
kinds of micro-organisms are capable
of such a transformation. It is cerlain
that research work of this Kind has
not beon performed i vaim, and 1s not
only of practical, but also of jund-
amental hiological importance.
Detailed  studies of  the  biological
properties of the virus of the Lncepha-
lomyelitis enzootica suum, which are
the result of our woark bave shown
that this infectious agent bears a series
of biological properties similar to the
vituses of human poliomyelitis as well
a8 to Theiler's virus. In ouwr opinion
they rightly hddong 1o the poliomyelilis
virus group. The possibilily of trans-
missiont of this virus to the human
being seems to us - according to our
rescarch work — not very probable,
bul we canpot exclude it with certainty.
Nevertheless, hog  encephalomyvelitis
annot, for the time being, he included
in the zoonoses, which, owing to their
properties and significance, would take
their  place among the preceding
bacterial infections, and, we consider
further studies of this as important,
'rom Lthe hitherto incomplete obser-
vations it seems that the solution of all
(questions relatimg to immunity, patho-
gonicity,  epidemiotogy and  possible
therapy of this disease wowdd be an
excellent model contributing  to  the
final understanding o the problems
ol human poliomyelitis.
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