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The Variabdility of Dysentery Bactaria in the Light of New Reswn(
by
Or. Prisdrich Hoder.

Whosver hts once had the occssion to be ooncerned, in a ressarch

institution, wdth the bactiological diagnosis, knows the numercus cases of
intestinal infections whoss etiology oftan introduces difficult bacterio-

logical questions. In s typhoid stool, which contains a sufficiently

" largs mumber of typhoid bacilli, the causative agents of the disease are

saszily and certainly found. This holde true for paratyphoid, for
dysentery, assuming thet the discharge is sufficiently fresh and the
bacteria still living, Thus in as far as typical dissase case are
considered and typical acteris wdth incontestable idemtifying marks are
chosen from the research material, the work of the bactsriologist is
purely schematic, simpls and attended by muccees. If the investigation
is definitely negative, then the work of the bacteriologist, in the
individusl case is diﬂ&l”Mu This is not true, howsver, if he finde
germs whose falationship to a sharply limited and clharacteristic group
of disease agents can not de directly determined. These kinds of cases,
which are very mugerous, and in the presence of which the research must
bs assisted by difficult diagnoses (Bart once said, in one such case,
the good conscience of the bacteriologist dscides), i. cleared of the
inadequacy of our techrdoue and methodology.

Already ths division, which is neceassary on practical grounds,
of intestinal kecteria into pathogenic and apathogenic groups is

scientifically only correctly limited. Thus one can say approximately
that the beoteris of & given gproup are mostly pathogenic while most of
another growp are apothog-uc." . Typioal typhoid bacilli are probably
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alee pathogenic ia‘mctiona In the case of paratyphuid in contrast,
the question of pethoganicity assumes indeed a very different form.
Sufficiently often one can isclate typical paratypholid bacilli from

the intestinel contents of healihy men or animals without the carrier
having been sick at any time or becomin, 111 in spite of the germs
which they carry. Dysentery bacilld, in return, will asuslly, but in
0o wayr always; produce the specific dissase and RUTSCHKO recently sald
Tradlly thet the orifinsl germ for all dysentery types ia s semiparasite

whick lives in epidemic free intervals in the intestine of healthy man.

The bacteria of the coli group after all are in general apathogenic

intestinal inhabdtants, How little tue facts te)l is generally known.
This hoids trug for the definite boundary of individual groupe,

which wsre artificially meade, again from practical bases., We know

. of changes from one group to others which could be arranged and

characterized only with difficulty, especially since they are generally
found in a state of variabdlity. They are apparently alsc of constant

‘tou, however, which occupy intermediate sreas of thy #o oalled
. Parsccll botwesn the common coli and paratyphoid,

The ceuse of the dasteriol variability liss in part probadly
1~ the strusturc of the bacterls of which we naturally know very littls.
In part they are determined by external momsnts which are chiefly te be
looked for in injury and irritating effects respectively of the bacterial
cells. Thus approximate age of the cultures, action of substences
whilch are irritsting in a given concentration but which cause death

st ancther(as for exampls, disinfectants, and not last, the best
studied variation-producing agwat, the D'Herelle's Baoteriophage.)
'S1nee the esuses of the bactaria variation which we know and
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and Hilde Hoder, are apmropriate for returning the problsm cf bacteria
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which made it possibls for use to produce voluntary variants in a

reagent glass only exhivdt & alight frection ox that {nfluence, to
which the germs in nature displayed are obvious. First of sll, oncs

& bacterium is already in ‘ts n>*ural environment and under natural
living conditions, for example, a typhoid bacillus in human intestine ,
i% is under conditions completely different from thoss of the
corresponding culture strain. Then however the processes in the

body, in our cass, ths intestine, are maturally more complicated than
ws could produce in a reagent glass, What happens to the hacterium '
in the organies, of what sort are the modelling infiuoncea of the
environment on the germs, could we preserve the highest ari deduce

theories for our presemtions. Aleo we do not kmow anything, with any E

sxactness about these influences, |
Eapecially interesting studies, which in the course of the

last years at our Institute were carried out by Rutschko, and Rutschko

variation again to the foreground of intersst,

Rutschko had sarlier shown that in ths discharges of men sick |
with dysentery not a single dysentery type,tut on the contrary more
tiau ons type wag present. He .ﬁccnedod in proving this in 15.5% of _
218 positive dysentery cases and indeed he obm.md the simultaneous i
appearance of more types usually at the conclusicn of the sickness,
besides in reactions in chronic cases and in the czse of bacilli
carriers. This determination, as interesting as it is importent, is
based on the investigation of different colonies on the inoculation of
& stool probe. In general Rutschko found about as many different kinds
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 of dysentery aa colonies which he studied,

For example, the persentage rats of dividing more dysentery
types in the stool in the case of a test of more colonles was as
follows: With investigation of 5 colenies 11,98, with study of 10
colonies 24K,

The investigation of only 1-3 colonies, as is dons generally
‘m prectice mus* according to Rutschko, lead to misleading results in re-

- lation to the mumber of types of dysentery bacllii present in the case

of.pereons 111 with dysentery and bacilli carriers.
There are only tw emplanations for the simultanecus appsarance

. of different dysentery types in this kind of discharge. Either the ill

wors simltaneously infected with the diffarent types or the germs
changed in the human organisn.. The firet suggestion is so improbable
that caly the second appears discussible.

Rutschko produced the experimental corrcboration for the
grad=l ransfer of one dysentery type into the others by feeding
studies with hens *nd cats and Rutochko and Hilde Hoder did 1% for
nonkeys. An animsl which was fod a determined wniform strain(also
straine, shich came from single cultures, resulted in the same result)

feenished different dysentery types in stools.

The question about the cause of tho change naturall; remain open.

~ How large & rols ths bacteriophages, which accofding to the infection

in the discharges of animels were demcnstrable, have in the germ

vatiation, we Go not know, However, since the bacteriophages in vitro
bave an axtrocrdinarily strong mitation producing influence and also
hdﬂdthmtj;mm changing of the dysentery becteria
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in the cultures in ths presence of lysinogenic strains which could

be of significances in producing deviation(Hoder and Hrebelianowich),
the analogous conclusion, that they function also in vitro in a
corresponding marmer, is not known offhand. Along wdth the bacterio-
phages, however, a great number of factors without doubt play s role in
k the living organiem about which we kmow almost nothing.
A  *ording to Rutschiko ths Bacterium Shiga Kruse under laboratory

x% condition. can change into each dysentery type, except the Schmitz-
Stutser, In contrast, he did mot succesd in changing other dysentery

; : types into the Shiga strains, if he also reteined the mors frequent

f variants, which were very close to the genuins Shiga. The greatest

& 8 transfor into other forms of dysentery fell in the Flexner-I group.

' According to Ruischko thers are stable and variatle types of dysentery.

If an epidemic stems from a stable form, then one will find only oane

type of dysentery in the stool of the ill, in other cases however,

new types were always arising by ocontinuing change and were demoustrable.

Rutschlo excluded the rosﬁltl of his studies zincs the Bacillus Shiga'

~ Kruse Sonve or a type very similar to it which lives as a semi- ;
parasite in the intestines of healthy wen dutdng ephdemic free intervals,
since the initial type of all dysentery bacilli can be considered such

8 type. Hs can incresss in virulence from hitherto campletely unknown
causes, he can produce diseass and then vary ander the varied conditions
in the deseased organismm and under the effect of bactericphage its
biochemical and serological relaidons inorder to transfer it into other types
of dysemtsry. |

QOf especial i:terest are in addition cvhe iuvestigations of
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Rutschko and Hilde Hoder in monkeys, 7The discharges of some healthy
monkeys had besn thoroughly studied for & long time before the start
of the atudy o that thelr normal intestinal flora was very exactly
incvn. The authors than fed these monkeys dyseantery bacilli and
observed, in addition to ths alrsady discribed change over of germs
which were fod, into other types which differed from the original
strains, the appearancs of colonies in the stool smears of the
animle, which they must consider on the basis of key typical
appearsnce, as dysentery colonies, and which with the case of the
following cultural inveetigation are in the pany colordéd werias. s
&re alec considered typical dysentery and could be classified randomly
as different typas. After several days to wseks, however, the authors
noticed in the pure cultures the appearance of gas formation in the |
cﬁtlr mutritive substratuz and 2 new study whows. the existence of
coli at the place of dyssntery bacteria, Wo are thus dealing with,
in these strains obviously because of the changed coli germs, which
osowrred in the intestine of the animal under the influence of the
infection, posaibly also under the influence of bacteriophages and
corresponded in ther relations to the dysentery bacteria. Gas,
indols forming capacity and flexi\tility disappsared - a phenom gnon ,
which furthermore has been repsatedly obusrved in the presence of

¢c0li also in the reagent glass wvith and wdthout the agtion of
bacteriophages =~ and the sugar splitting ability was changed in

such a way that ths identification vdth dysentery germs was ocarried
out withoat doubt, in cases wh*re it Lad dealt with simple diagnostio
Mocuthm,mmMMmtm
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obssrved and controlled constantly, These resuits are extraordinarily

important as they throw light on the possibility of the eventual origin *

of dysentery similar bacteris from cormon Bact., Cold,

The sharp limit of the so-called c¢oli group from the above
groups of the intestinal para;sito has already become illusosy by
the numerous investigations of many authors on the variation of the
intestinal bacteria. I draw attention only to the continuous change of
comuon coll to the Paratyphoid group, which we obbained by tne action
of spacific bactericphages, and further to paratyphoid “ike germs which
grow on very different media, which could be changed back by repeated
passage on Litams milksuger agar and dienoculation of suitable reactions
in part into common coli(Hoder,Hoder and Susuki, Singer and Hoder). The
germs before tha appearance of the reactions differed ndither culturally
nor seriologically from bacteria of the Fieischvergifter(meat polsoning)
group. They finally emergsd however as derivatives of common coll. The
reverse change mturally did not suc med in all cases. Obviously the
qualities of such a modified coli strain, if the study succeeds is, as
a rule stablixing for a long time, that is to say, nsw kinds arise and
only then when one accidentally pushed from a still relatively labvile
form, the separation of reaction which succeeds in revealing the origin
of the ynclassified strain.

According to the studies of Rutschio and Hilda Hoder, bacteria
suuilar to those of dysentery also appear.vhich however the unblased observer
mst consider unconditionally as true dyssntery strains when he does'nt
observe ibs germs during a long time-span and must repeat often his =
study,under deterwined conditions at least in the intestine of infected

animals in order to know to distinguish them from coll strains.
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The conclusion that thay are likewise cultivated in the human
intestine under t'v influence of more or less turbulent courses
of disease, wvhich was miseing in the monkeys, likewise is apj o~
imetely ocorrect. How far ths attrilutes of such & strain cculd
bscome stabllised s0 that no throwback appears, may remain undecided.
~ From these iunfastigational results it follows with compelling
clarity how necessary it ia to be the most severe critic in the
Judgnent of apparently perfectly unobjectionable and typical agents
of disesss, which are reised frm embedded material of a study
proparation. An enteritis, pe-haps harmless in itself can under
osrtain circumstances be considered as severe dysentery. That ia,
espscially the healing success in such cases scarcely may fail to
appear, protebly seemingly unimportant for the therapy, but not

for the patiet;; who is tezsed unnecessarily by isolation and

comparebis precautions.

The very extensivs morphological variations of the gram
negative intestinal bacteria in gecoral and especially the
dysentory becilli which chiefly by the murprisingly stimulsting
study of Ph.Kuhns and his pupils have returned to the foreground of
intersst of greater importance for the epidemoliogical researdh,

The Iuhn‘y Fettenkofer(test) appears not ocaly in pure cultures in
vitro; it ocould also, as Rutschko repeatedly observed likewlse axist
in the intestine and in thw same way occasion false dlagnosls.

If a dysentery bacillus appears in oocci-form and is atypical then
it 1s natural to at least manifestly deny its membership in the
dysentery group. Such cases also ocossion false diagnoses and .

1 DR

—




-9 -

in additional series undsr certain circumstances occasion
surprising results of apparent germ changs *hen one suchk strain
is accidentally studied further,

Provided that the theory of the existence of a cycle of
change of bs cteria(Kubn and his pupils and recently Rutschko)
should be verified and mumerous studies supporting it, then this
would indedd bo.oond.donblo step forward in bacteriojogical
research and bring new possibtility of getting nearer the

solution of epidemiological probleams, but alsc av the same time

it wuld aignify a great ¢~ lication for applied becteriology.




