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ON PASTEURELLA PSEUDOTUBERCULOSIS-INFECTIONS OF MAN

(Following is the tramslation of an article by Joachim Schmidt,
University Institute for Medical Microbiology, Leipzig, appearing
in the German language periodical Archives for Hyziene and

Bacteriolomy, 1u3(L), 1959, pages 262-86. Translation per-
formed by Constance L, Lust,

Tn recent years there have been repeated reports of human infection
with Pasteurella pseudoluberculosis, Although these illnasses seem to
occur quite seldom, they nevertheless deserve inoreased attention, as
our experdiences indicate.

A) A look at the literature (An extensive bibliography by Knapp
appears in vol., 32 of "Ergédbnisse der Mikrobiologie, Immunitatsforschung
und oxperimentellen Therapie)

1, Clinically, the disease appears as an acute or sub-acute or, more
rarely, recurring appendicitis (Masshoff, Knapp, Hecker, Haenselt, Becker,
He Schmidt)e Pains are found expecially in the middle and right lower
abdomen with a concurrent rise in temperature to 38°40° ¢, The leucocytes
are rcgularly increased in acute cases and the BSG is specded upe At
times a tumor of slight mobility and of thumbs thickness (Haecker) can
be felt under the abdomen, Further symptoms like nausea and vomiting
in connection with the pressure pain and the clear defensive tautness
often lead to the diagnosis of suspected appendicitis, But there have
also Leen cases Seported in which the discase appeared as acute gastro-
entoritis (Knapp”; Braun and Muller) or as sub-acute or chronic onteritis
(Kuhlmann and dermann)e And Knapp (cited by Braun and Muller) has even
observed a case which had the appearance of a paratyphuse

The clinical symptomatology can therefore vary; but in most cases
the symptoms leading %o a suspicion of appendicitis predominate and it
is not surprising that these patients are laporotomizeds

Past. pseudotbe.~infections occur mostly in young people, mosb
often among children between S and 10-13 years of ages This is especially
true for the cases that appcar as appendicitis whereas the gastroenteritic
forms can also affect adults. Knapp and Masshoff, Masshoff and Dolle,
Graber and Knapp, as well as Haenselt have all stated, that as far as

sex in concerned, boys are more o ten affected than girlse.

In operating the appendix shows no signs of disease, but the lymphe
nodes in the ileocoecal region and in the mesenterium of the small
intestine are swollens The lymphnodes are enlarged singly or in bunches,
of soft consistency and inflammed, and thé intestinal wall of the coecum
and the lower il3um feels doughy and infiltrated, There are slight in-
flammations of the asrosa in the ileocoscal region, especially near the
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enlarjed lymph nodes. The abdominal cavity almost always contains & clear
or suntines slightly cloudy watery cxudates The evidence of the operation
1s "uniformly typical® (Heclier) and allows a makroscopic tentative diagnosis
of a lasteurella pseudotuberculosis infections After the operation the
sympturs disappear quickly, and there werc no complications reported,

even rithout additional aniibiotic treatmcnt,

listologically it is found that the appendix is also not diseased,
and only in two cases could Masshoff find in the lymphatic tissus of tle

appendix reticulocytic inflammation identical with those in the lymphe
nodes,

Charactcristic for mesenterial lymphadentis, caused by Pasteurella
pseudotuberculosis, is the histological evidence of the lymphnode. In '
1953 Hasshoff and i)olle described a herctofore unknown form of inflammation
of the lymphoreticular tissue, which they characterized as unusual and
presunably pathogenetically independent on the basis of morphogenesis
and menif:ataticn, The essential histological symptoms "consist in a
reticvlocytic proliferation that is at first knot-like and then confluent
and spreads diffusely and is followed by a leukocytic infiltration,
which leads to a sharply circumscribed fusion." For this new mode of
infection of the visceral lymphnodes they chose the designaticn "abscessing
reticwlocytic lymphadenitis®, with which they hoped to describe its
morphologlcal peculiarities,

Horstebrock was able to corroborate the evidence produced by Masshoff
a short time later, Various other authors (Graber, Schoen, lenncrt,
Riniker, Haenselt) described their ccscarch on mesenterial lymphadenitis

caused by Past, pseudotbe,, and they led basically to the identical
conclusions,

llowever, the histological changes were described by Masshoff as
not srecifie, but rather only characteristic. The differentiation from
lymphadenitis from other causes lymphogranuloma inguinale benign viral
Iymrhiedenitis cat-seratch-tularemia which often has largely similar mode
of infcction in the lymphatic tisiucs, can be very difficult and is

* really only to be determimd by microbiological cxaminavions. Dub as

Hacnselt strosses, this weakmess can be partially compensated for by

taking into account of the situation of thz diseased lymphnodes in the
mesentoriume By using these two factors the diagnosis of an abscessing
reticulocytic lymphadenitis as caused by Past. pseudotbes can by histologically
determined with the greatest probability.

The explanation of the etiology followed in 1954 through the research
of Knapp' as well as Knapp and Masshoff. They were able to isolate
Pasteurella pseudotuberculosis from the lymphnodes of three patients
who had been operate: on for suspected appendicitia, In two cases they
were also able to ca Ty out serological sxaminations of the patients’
bloode Through the axistence of speeific antibodies they were able to
prove that thcre had been lmmunizing contact between the human organism
and the pasteurelis germ, which must be considered as the cause of the
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digeaic, Finmally, in experimonts with guineca pigs infected with the
izolated Pasteurella strains, the authors were able to determine the
typicul pattern of the disease, The histologically discovcred evidence
was in complete accord with that for the mode of infection of hwnan
absconsing reticulocytic lymphadenitis, On the basis of these rasults

it micht be considered as proven that abscessing reticulocytic lymphadenitis
can bc caused by Past. pseudotuberculosis.

Put other causes can also lead to forms of mescnterial lymphadenitis
that will also follow the pattern of a "pscudo~appendicitis". The ctiology
of these various forms is therefore obviously different. KJjellen was
able to breed a cytopathogenetic virus by mcans of & tissue culture from
the lymphnodes of a child and to prove the existence of complement forming
antibcdics directed against the paticnts own virus strain in the serum.

And the diagnosis of benign viral lymphadenitis must also be differentiated,
as the evidence of Useri, Wegmann and-Hedinger showss They found enlarged
lymphnodes in the mesenterium of three children who had been operated on
for a;pendicitis without concurrent inflanmation of the appendix. The
intraculaneous reaction for benign viral lymphadenitis was stronzly
vositive, It is not known if there are other viruses which play a role

in the etiology. Flamm and Jonas rcported a cass of mesenterial lymph-
adenitis in which actinobacillus Ligniercsi could be cultured from the
ileozcic lymphnodes. In the blood serum of the patient the authors were
eble to prove the existence of aglubinins against the cultured bacteria
gtrain. Ve must therefore consider (non-tubercular) lymphadenitis mesenterialis
to b a symptom complex of varying ctiology, in which the pasteurella
pseudotuberculosis is especially important.

As far as the pathogenesis is concerned, Graber and Knapp are of
the opinion that the disease begins with an intestinal infection that
is than localised in the cecum and the aprendix and that the ilcocecal :
lymphnecdes are affected secondarily by lymphangitis.. Mesenterial abscessing
reticvlocytic lymphadenitis is, therefore, not a disease itself, bub
rather a series of changes which can be interpreted as part of the manifesta-
tion of an intestinal infection in the sense of a primery complox., (This
opinion is supperted by the recently reported studics of He Flamm and
W. Kovae (Schweiz, Zsche fo Allge Fath. ue Bakte. Vol. 21 (1958); 1127)
as well as by thoir experiments with animals,) Riniker, on the other
hand, thinks that the ulcerations and irritations of the intestinal walls
are not primary infections, but rather secondary lesions.

Pagteurella pseudotuberculosis is a gram-negative organism whe se
special morphological characteristic is a bipolar strain; as is typical
for the entire clasa of Pasteurella, The gemms grow on the selected host
for the culture of grammegative intcstinal bacteria (Endo, Gassner) as
well &3 on tlood agar within 2L hours in the ferm of round half-spherical
arched and smoeth colonies, which are ai first t and clear and only
develop & 8light gray-yellow dizcoloration (Knapp) later. Hemolysis is
missing on blocd sgar. ¢ '
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Peste pseudotuberculosis is the only member of the pasteurella group
with mebility. Proof of the mobility of strains isolated frem humans
is difficult however, and iz only successful. al an incubation temperature
of 22°C not 37°C, In comparative experiments Baders U-flaskﬁ proved
superior to the U-tubes after Vahlne for this process (Knapp')

Daxtrose is split in the formation of acid, lactose and saccharose are
not, the gelatine llquefication is ncgative, there is a breakdown of urcas
These characteristics, as well as the testing of furthexr biochemical
factors enable us to make a sure diaznosis of Paste pssudotuberculosis
and to separate it from other bacterial strains of the pasteurella growp
(Past. multocida, Past. tularensis, Past. pestis).

In animal experiments, for which guinea pigs are especially useful,
after intraperitoneal infection there appears the pattern recognised as
pseudotuberculosis, of which the animals usually die within a few days.
Thore is a viscous cxudate in the abdominal cavity, spleen and liver are
covered with gray-white nodes the size of a millet seecd or somewhat
larger, which have necrotic destructions in the center. The same
sharacteristic changes are recognizcd in the pea-to-hazel nut, sized
megsenterial lymph nodes, The histological evidemce e¢oincides with those
of the human Past. pseudotbc. infection and show the pattern of abscessing
reticulocytic lymphadenitis (Knapp and Masshoff).

Pasteurslla paeudotuberculosis is serologically not uniform, and
we can (according to Thal) distinguish 5 serological types (Type I-V),
which differ in their O-antigen structures Types I and II can each be
subdivided into 2 sub-types ?IA and IB and IIA and IIB), which is not
possible with Types III, IV, and V. All past., pseudotbce types except
Type IV have the same geisselantigene.

Their specification ie not nccessary for the serological differcntiation
of the types, A sure diagnosis is not possible on the basis of elinleal
symptoms alone, but rather only with the help of bacteriological-sero=-
logical methods,

The bacteriological-serological diagnosis can be determined by
proving the existence of the disease causing agent in tlie blood or in the
removed lymph nodes. This is a vpry difficult procecure, since it is
often carried out too late (Knapp?) so that one can no longer expect to
find any live infectious agentss On the other hanl there is the pos-
sibility of proving the existence of spocific antigenss For the above-
mentioned reasons, this procedure has greater significance for the
diagnosis of human past. pscudotuberculosis infections One uses Widal's
agzlutination procedure, using past. pseudotuberculosis antigens, In
the examination of patient sera it is necessary to use live or carefully
killed (at 65°C), or formalinized or phenolized antigens, since thesec
are the only one (according to Knapp) with which roliable and nseful rasults
can be obtained, whereas cooked or autoclaved antigens are often not
aglutinated, or only on very low titer level. If one absorbs the sera
with cocked antigens thoy no longer react even with live antigens. Knapp
explains this reaction by assuming the existonce of another O-antigen,

stidita e,
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thermally unstable in its agglutin-form:..on ard propensity to agglutiiation
but thermally stable in 1ts binding of azglutins, which can greatly hiader
the formation of azzlutinogens azainzt She thermally stable O-antigen ln

the orcanicm under conditions cc y»% unkaoim to us,.

Kraapps rocortiends the use of several Type 1 straing as antigens oa
the Wi al procedure sinco it has baen obsarved that the agglutination
ability” varles se greatly that onc s“rain produces none whatsoever,

The titer is most often higher with the homologous Pasteurella strain
(that %3, from the patient himsclf) “han with heterologous strains, as
has alrr'gdg been discovered by Saisasa and Roman using animal sera (cited
in Knapp”)e Porhaps this explains those cases in which the anamnosis

as well. as the clinical and histological evidence point to the disgnosis
of paste pseudotuberculosis, but there is no scrological proof.

Antibodios against the H-antigen of past. pseudotuberculosis occur
very seldom in humans, and if at all, then only on low *iter levels,
since the development is greatly hindered at boay temperature (Knapp 5').

At least two blood tests, taken 10-1lL days apart are necessary to
determine a rise or decline in the antibody picture in a positive cases
The rcrults of a single test are obviously not as trustworthy as those
of a sorics of tests. According to Hermanmn (1957), an agglutination
titer of 1:160 and higher should be considered as proofs Knopp (cited
by Braun and Muller) considers only titers of 1:100 and higher as positive
in recently discovered cases.

Recently Knaxp;:ts has succceded in preving the existence ¢f incomplete
blockitg aniibodies (univalent antibodies) in the cases of two paticntis
whose clinical and histological symptoms pointed to pasts pseudotuber-
culosis, while Widal's procedure showod a lack of agglutinogens and
thercly gave serological proof of the diagnosis. There occur cases in
pasteurclla diseases (similar to those in brucellosis diseases) in vhich
the immnizing processes cxpress themsclves only in the existence of tlocking
antibodices, which makes it advisable to usc the blocking-test in casen
where clinical evidence arouses suspiciolle

Discoveries up to this point indicate the spccialization of the
Widal Agglutination Procedure for serological typcs I, III amd V (Knapp 2,5)
of the test strains, Paragglutinations with other antigenic are nct Imown. .
Hovever, there do exist antigenic relations between Past. pscudotuber-
culosis Type II and Salmonella bacteria group B (O-antigen L), as well
as botween Paste pseudotuborculosis type IV and Salmonella bacteria of
group D (O-zntigen 9) (Knapp 2, 5)e Positive Widal titers with test-
strains of type II and IV can, therofore, be on an unspscific nature
and can only be used to prove the existence of a pasiecrurella infection

if the serum still reacts positively with the pasteurslla antigen after
absorption with the salmonells group B or D.

Cemplement-forming antibodles are not founu with the same regularity
as agglutinogens in the case of these illnesses, end they are lacking in
a large number of cases (Xnapp and Steuer), For this reason the Widal
Agglutination provedure is preferadle to KER,
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Tha following is knowm about the cpiicmiology of pasteurclla pscudo-
tuterewlosis infoctionss The maln raserv -ivs for the agents are rodents
such na field mice, rabbits, har:s, haacirrs, grinca pigs, squirrels, rats,
ad 5 vy bravers This led to the £mir nay of the bacteria - bacts
pecu ibes rodentium (Pfeiffer 1259), Acconding to 0LL it is the ficld
nie~ above all that sgread the gernse Other animals, such as fowl (turkey,
chic..onz, and pigeons), canarics as well us cats, foxes, deer (T'Iicssner)
znd dygs, horses, cattle and goats (Clt) are less often infected. The
animals fall 11l of an acute septicomia or a chronic pseudotuberculosise
01t has suggested that these diseascs be ziven the name Rodentiosis.

The past. pseudotbec. is passed by the animals in stool or wrine and can
be found in duct, earth, stream water and animal feeds (after Haecker).

The germs have little resistance to heat or drought but show almost
no sensitivity to cole (Poppe)e

We are therefore, dealing with an animal disease that is only occasionally
carried over to humars , in which case the germs enter the intestinal canal
orally, Knapp and Masshoff believe that the method of infection "is prob-
ably not only diweet contact with animals (cats, rats, rabbits, chickens),
as 1s assumed by many.," Neverthcless, in the cases studied by Haecker
11 of the 16 answers to questionnaires he sent indicated that the children
had had close contact with animals (dogs, cats, rabbits, chickens)-"a:
noteworthy result for a large city like Hamburg,”

In this comnection it is interesting to note the case of a farmhand
who milked cows who suffcred from pseudotuberculosis (bacterio-serologically
and histologically proved) studied by Graber end ¥mepp, Thoy did some
testing of his environment and found that five of the fifteen cows ho
millked had positive agilutination titers with paste pseudotuberculosis
antigen (1:20 to 1:200)s Infection from human to human have not yetbheen

noted nor do we have any knowledgo of possible passing of the gorms by
humans in siool or urine,

According to the sfudies of Hacnsclt, Kmapp (cited in Hacnselt) and

Haecker, the number of human infections varies seasonally. They were

egpecially numerous in the spring, but also occurred in the fall and winter
months, This leads Hascker to suspect a connection with the Rodentiocis
of rodents, which occurs more freguently after periods of raine

2. Before the etiological clarification of abscessing reticulocytic
Lnnhadenitis there were only a few cases of human pasts pseudotuberculosis
infecticns known in medical literature., In the literature aviilable to
him, Knapp found 15 cases that could be considered as bacterici.gically
proven pasteurella pscudotuberculosis infections. They generally took

. the course of severe septicemic (sometimes typhous) general infections

vhich mostly ended in death. The diagnosis generally followed afiex
dsath ty demonstrating that pathogens were present in the organs (liver,

spleen) which showed the appropriate suspicions pathological and ana-
tomioal changes,

. To this severs form of the disease Km pp and Masshoff opposed ths
benign form of abscessing reticulocytic lymphadenitds, which generally
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appcarsd as appendicitis. To thir growyr belong the cases desciil-d by

Adbzecht in 1010 and by Piechaus ‘n 1257, which therefore represcat the

firet bacteriologically provan canes of poeudoapnendicitic diseasas,

Albrecht reported on a 15-ycar old boy who was operated on for appondicitis,

but Jid not show the expected symptoms. It was possible $o isolale paste

peor dotuberculosis from a lymphnode in tho iliccecal canal by means of

an zaimal experiment, and the blood scrum proved to have agzlutinasing _
antibodics to the hcmologous straine In Piechauds case a girl was oporated '
on for appendicitis; paste pscviotnbersulosis was cultured from a mesenterial
lyrrh node,

Knapp has the largest number of case observations of abscessing
reticvlocytic lymphacenitise In a paper in 1956 he listed 99 bactoriologic =
serclogically and (or) histologically proven cases, In 59 cascs there
was agreement between the clinicai picture and the serological and histo-
logical examination, The remaining 13 cases were only proved histologically
or bacteriologically-serologically, Knapps was able to prove the pathogens
11 times all together (10 times from lymph nodes and once from the blood)e
The majority of the cases was caused by strains of type I, infections by
the other past, pseudotuberculosis types occur very rarely in humans,

Knapp5 was able to prowve one case caused by type IV and two by type II
serologically, Type III infections were considered probable in 3 cases,
but could not be proved due to lack of clinical evidence and examinationse
Type V was isolated from %o patients who had been operated on for
appendicitise The serological and histological results were negative in

spite of the proof of organisms.. In an animal experiment the typical
changes were showne

After Knapp and Masshoff had drawn attention to the benign form
pasteurellosis, similar infections werc noticed elsewhere. Thcy do not
scem to be as unusual as was previously assumed and this is proven by the
endemic occurrence in the vicinity of Tubingen (Knapp)e From 10 histo-
logically proven cases Knapp and Graber were able to present hactericlogic
and serologic proof of a past. psoudotuberculosis infection as wells
The cases studied by Becker as well as by H, Schmidt, which also appeared

. a8 appendicitis showed the typical histoliogical changess. Bacteriological’

and serological tests were not carried out,
Kuhlmann and Hermann (Essen) reported eight patients who had suffered

. for years from unusual intecstinal trouble s, and whose clinical and i-ray

pictures indicated chronic enteritis, Tuo other patients had fallen ill
with a sub~acute enteritiss In all cascs the Widal Aggle-Procedure with
Pacte pseudotbce,-antigen resulted in titors of 1:80 and higher. “nouther

case caused by past. pseudotbe. Was described by Braun and Mulle
(Erdangen). h 2 Foar-old child had falien i1l With onteritiSe in the

serum were antibodies against past. pseudotbo, type I with a titer of
1:320. Serological tests on other children with various stomach dise
orders showed no similer.f{indings.

In recent years Haenselt has seen 33 histologiscally proved infactions
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thal occurrzd in northern Thuringiae In 26 cascs serological tests 'vers
mad~; in 24 cases they were positive, in only 2 cases viere no pecific
ansils, s founde The agglulinatiou bilers of the blocd samples taksn
6 %o 36 days after the oporation varied from 1320 to 1:3200,

llacclier reports on 20 histologically diagnosced paste psoudotics
infactionse Dacteriological tesbts were possible in 7 cases in which it
was possible to prove presence of organisms in the sulture and in ‘he
ani e t~st in one case, and in the aninol test only in the case of
anclima ¢hild, Blood samplos from 10 paticnts were available for the

sovologieal agglutination procedurs, which was positive 7 times with
titeors between 1120 and 1:80. ’

In the vicinity of Lelpzig thore h~ve also been many cases in which
histological evidence from the lymoh nodes or from the lymphatic tissue
of the appendix has indicated past. pseudotbe. infection (Seifert).

Studies Conducted

1, In the framework of studies which served partially to deter=
minn the degree of inflection among the people, and partially to study

clinically susp’clous cases we have in the last few months obsorved quite
a fow cases of pust, pseudotbe. infections,

Materials and Me2thods

Ve performed bacteriologisal and histological studies on lymrhocytes,
as well as the Widal reaction on scra. TFive serologic types of Paste.-
pscudatbe, vers yged in the Widal agglutination teste Test strain (I,
17794, 12 IV 33%5: 257) were incubated 40 hours on agar slants (at 22° €),
then vhshed with physiolo

gical saline and put into the Widal test.
(5017 million organisn\/nn.y Sera worz used 1120 to 1:640.¢ After 2C

hours at 52°C the tests wore reads As controls rabbits were injected
with scrmm, bholiled Past, pseudotbe,-antigens of type I-V, If

no agzlutination occurred with the patients serum the blocking test was
used by adding irqmne serume

Onc half of the lymphocytecs uere fived in formalin and examined
histolozically, The remaining ; was examined bacteriologically. Ve
inoc:lated nutrient broth and 5% sheep's blood-agar, and then transferred
the lymphocytes into grapy sugar broth. Later on we used a part of the

ymphocytes in anémal trials. Incubation of the nutrient plates was
for & days and 37°C, g

Endo and Zassn r-nubtrient agar as well as blood
agar were inoculated at appropriate times,

Regults and Discussion

In the following section the results of the bacteriological and

serological testg for paste pseudotbes infections as well as the clinical”
and histological — evidence will be presented,

Case 1.

Vo Ste, 9uyear old boys Since 1/17/58 lack of appetite and strong
8
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pains in the lower rifht quadrant. Temperatures nob measureds INothing
is known of contact with animals, bu the child is said to paly in garbage
dumps,

Jasult of Examination: Strong pressure pain at the Mac Burmoy with
considzrable tension,

Diagmosis: Acute appundicitis,

Operation: On the 1/20/58: appendix is not affected, shows only some
malformabion, highly inflarmed lymph nodes the size of 2 hased- or waloub
in the mesenterium of the cecun. A lymph nodv a'reetly adjoining the
cecum is removed and sent for histological examination. Large quantity
of scrous exsudate in the abdomen.,

, Development:  Would healing normallye. Tuberculin test 1:1000 negativee
BSG™ at first still rapid (LO/87 ). Since histological resulis were now
known , streptomycine therapy (total: 6g) was used. The depression
normalized itself, all irritation ceascd, :

Results of the Pathologic Anatemical Tests: (Profe Dre Guthert,
Pathole Inst, of Med. Academy Erfurt) macroscopic: ~everal gray-white
lymph nodes up to cherry-size, pariially grown together in some cascs,
in which there are mmerous irregularly bounded yellow=-ish areas, Micro=-
scopically the structure of the lymph node is largely destroyed. Many

nodes consist om)y of reticulo cells, At other places thers are large
diffuse areas, ' .

Diagnose:s Abscessing reticular lymphadenitis

Serological Tests: Serum from 2, 15, 58, Widals! Agglutination
Procedure with paste psdudotbe,~antigens: , e :
Type I 1:320+ ' ‘)
1:6L0(+) C
Type II, III and IV negative
Tpe V 11160+

Serum from Le2,585 Widal Procedure
Type I 1:40(+)

Type 1I, III and IV negative

Trpe V L:ho+

Serum from 5.6.58t Widal Procedure
Type I 1:20+

Type II, IIIb,. IV

Type V) 13)40("’)

In ail three sera the agglutination tests with the usual salmoneila-
and shigella~ as well as abortus bang antigens were negative.

Eplerisiss According to the anamnesis as well as clinical and
uperational evidence this was & typical past. pseudotbcs infection of the
benign type which is histologicelly and serclogically supported.
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e 5 far as the type of agent ig concerned, the hictological evidaiea

indicntes a type-I infection, Tn redoetion of 1:840
shoract & cleaxly recognizable »z-lutinal
trre I, the titer values with the aldge

the serum s441),
1oa of the antizen from sevologieal

1 Zrom type V were eszenuiall s

)y lower, Yo would 1iks to consider this as the result of an infection

= occurring some time backs The low se in the titer value with the i~
| gen V must ve considered to on an anamiesic reactions The first blooq

:%« sample was taken four wecks after the beginning of the infection, Thy

| peak of antibody building had already been pas.ed, Six weeks later only
%:; a low antibody picture could be determined,

:,,§‘ Cas= 24

:‘;‘ R, To, 9-year old boy, fell 111 a few days before admiblance with

¥ acute stomach pain, No eontact with animals in recent months, only earlier |
£ (from March to Soptember 1957) did the child have contact vith many animals
3"}‘ when it stayed at a fam after its mother had fallen i11. with tuberculosis.
? Symotoms:  Fressure at the Mac Burney only moderate, so that a gsub-
acute appendisitis was suspected, Therefore, the overation Was not por-

- formed the gsame day, but one day later,

« Oporatien: L4/1/58: Appendix macroscopically unchanged. In tlhe

<. 1leocecal angle there wore a awabar of plume-sized Lymphnodes, one of which
¥ was removed,

7:* @ Development: No complications, no supplementary medicinal trectment
o necessary,

~33

Pathological -Anatomical Sympbonss (Prosektor Doz, Dr, Sedfert)
loosening of the 1ymph node structure with swelling of the reticulo colls |

and siims erdotholia; vesioular infiltration of the lymph node capsule;
no abscessing,

Diagnosis: Umspecific lymphadenitis amd perllymphicdenitis,
Bacteriological Symptoms: Oultures sterile,

Sorological Tests: Serum from L/1/58: agglutination test with paste
pscudoibe, antigen:

Trpe T 1:6L00+
1: 12800 (+)
Type II-V negative

Agglutination with salmonslla-, shigella-, and abortus bang antigens
negative, Serum from L/10/598t agglutinstion test vith paste pseudotte,
antigens ; Co _

Type I 133200+

1:6400 (+)

Type II-V negative
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" Azzlutination with salmonella Sy hi, l-antigen 1:100+, with iho
vemaining salmonella-, shigella- and abortus bang antigen negative,

Serum from L/25/58: Agglutinatlicn tost with paste pseudotbe. arbigent
e I 1:200+
Type II-V negative

evum from 6/11/58: Aggluiination tnst with past. pseudoibe. artigens:
Typz T 23100+
Type II-V negative

\gzlubination test with the uswal salmonella-, shigella~ and atkrius
bang antigens was ncgative in the lasi v serics.

Jpicrisiss The case was a pact, pseudotbe. infection of the benign
type which appeared as subeacute appenlicitis and could be proven serologzically.

The serological test clearly indicate a type I past., pseudothe, in-
fection, AL the time of the operation thare was a very hish antibog-
titrr, the disease had obwviously besn present for somz time, so that the
building of antibodies covld begin end reach its highpoint. The tiber
remained at nearly the sae level for 8 days, and then sank again quickly
in the following weeks, :

The negative histolopical cvidence only seems to be contrary to
the serolegleal result; for it is possille thabt the pasteurella infection
{1ike tuberculosis) docs not affect all the lymph nodes.in the ileocecal
region in the same way. On the basis uf servlogical results, the disease
had reached the sbage in which histological changes were to be expocieds
Knapp S has also observed such caszes, '

Case 3
L

R, D,, 12 year 0ld boy, Ffell 11l on the L4/0/58 in the eveningz with
paina in the lower right quadrant. Llemperatures wp te 38°C+; Mo vomiting,
no diarrhea, Besides 2 birds (zeisig, stieglitz) there are no domestic
animals with which the child could have come into contacte Bubt e plays
in a meadow near the house ard in a sandbox in which there were dog feces,

Symptoms:  Strong pressure painm in the lower right quadract with
skin tension. Leukocytosis of 15,000,

Diagnosls: Acute gppeniicitis

Opsration: On the L4/8/58 irritation exsudate in abdominal caviiy,
Decczcal region shows a considerable serous inflarmmation with numerous
greatly suollen lywph nodes, The appendix shows only slight inflammation
outwardly. A lymphnode s removed for bacteriological and histolozical
examination.

Development: Without complications.

Histological Results: from the cherry-size lymphnode (Frosekto
Doze. Dr. Seifert): strong cell proliferation in the lymphatic sinus with

B




swelling of the sinus endotheliwie Ioosening of the lymph node structure
with swelling and proliferabion of reticulo cells as well as permration
vith leycocyles; swelling of the roaction conver: clear cell infliltration
of the lymph node capsule; also incr-2ased number of plasma ccllse

Dizgnosist  Severe lymphadenitis aw perilymphadenitis with sinvs
catarrh and lymphoreticular hypeiplasia (I1l. 1 and 2),

Jacterielogical Lvidence: The solid culbures remained sberiles In
the grape-suzar bouillon therc appearcd slight diffuse cloudiness on
the third daye Inoculating resultecd in gray-white smooth round colordes
on tlood azar as vell as on the Indp- and Gassner hosbs without any
chanze in indicator color, No hemnlssis, Gramecgative, whort, thicl:
coccold stab slightly rounded at th: ends axd partially of bipolar ccloxring.
Thers was good mobility in the U-shajed flask according to baderes (I am
thank™ul to Dre Knapp of the nygicne Institubt of the University of Turbingen
for carrying out this tesi),

The organisms did not sprcad out throughout the U-tube, despite
several passages through brothe Growbh was for about 3 cme Afber irocilating
agar, cloudy zones sppeared near ths necedle inocult , The blochemic:l
observations were (incubation up to 30 days at 37°C.)

Indole 0; H,S formation O; urea (urea-glnecce-agar n, preuss) 0;
glueose acid +; -Eas 0, lactose 0, sucrese O; maituse +, mannitol +; dulitol
0; trchalose +; inositol 0; rhamose +, inulin O; salium; arabinoce edomitol
Xylose +, sorbitol d-tartrate O, nitrate reduced to NH, and nitriie;
liquafaction of gelatin O, methylent Llue is reduced w‘ithoub coazulatione

The strain was tested in the rabbit-immne serum with antibodias
againit Past, pseudotbe. typs I and titer 1:800,

Andmad, Test: (leem of a 2h~hours old bouillon culture uas injected
intraperitoncally into a guinea pig) tysical symptoms of pseudotuberculosis;
the ahimal died on the sixth day, There ‘as a slightly cloudy servus:
exsudibe in the abdominal cavity, The mesenterial (especially ileocecal)
1ymelnodes were enlarged, at times clumped tozcether in large mwaunbrrs, and
showed gray-yellow nocrotic arcas. Mithel secd sized areas with similax
charastoristics were found in the liver and splecn, in the lymphatic tissue
of th? lower ileum and the large intastine and singly in the kidneys,

From Yhe pathological changes in lymphnodes, liver and spleen it was easily

possible to isolate the pathogen in pure culturc. The histological results
were also typical (m.zs.

Bacteriological Disgnosis: Past, pscndotube}'culosis type I,

desistance to the main antibiobtlices was determined by tho use of,
the plate test, using blood egar and various antibiotic conconprations,
The tnsts were read after 24 hows, Incubation temperature 37°C, ab

which the absolute arrest of growth was determined, .These are the L
resulls,
) 12
- S 4 PO TR )
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Chloronitrim ~ alsolube arroc

Streplorrein « abcolule arsst

Aurearpre’n - abzslube arreut
decreage ab Syr/ml.

Terraryein - abcolute arrest of grovth ab 10y/ml, strong decrcaso
already ab Dy/ml.

Tenicillin - abuolube arrost of growth at 5 IE/ml.

of srowth ab Zy/rl.
of growth ab Sy/ml.
of growth at 10y/ml, considerahle

Nerolozical Tests:. Serum from L/7/98: Ag-lutination-: procedure
o S P
wilth Yzut. pseudotbe, antigen:

Type I-V negative

Serum from 5/7/58¢ Agglutination-procedure with Past. pseudotbe,
antigons

Tope I 1: 640+

Type II-V .negative

" Serum from 6/9/58: Agglutination-procedure with Paste pseudetbe.
antigene

Type I 1:200+, 1:400 (+)

Type II-V negative

Tn all 3 sera there were no indications of antibodies against sd.monclla-,
shigella- and abortus bang antigens.

Epicrisis: A bacteriologically and serologically proven infection
with past. pseudotbe. type I,

Thanks to the availabllity of many blood samples if was possible to
follow the immmnizing process. Up te the time of the oporation it was
impossible to determine any specific antibodies in the blood serum in
spite of a positive proof of tle presence of the organism, not even with
the bl king=testo The infection must ther fore have been in the early
stazes, TFour wecks later the titer was 1:640 and one month laber it had,
already sunk again to 1:200, The titer levels obtained with the patients
own strain were the same as those obtained with the te.t strain used
othcrwise, In the first semum test tha patients own pasteurclla strain
-also shoved no antibodies.

Due to the early discovery of the disease, it was possible to igolatse
the pathogen from an ileocecal lymph node. The cultured bacteria strain
showed the typic al morphological, cultural, biochemical and serological
characteristics of Past. pseudotvberculosise In & comparison with the
three pasteurella strains described by Krapp (Knapp & Masshoff) there
was only one difference ~ in the salizir-splitting test, which was positive
with our strain. A similar positive ~.action has been reported by Schutze,
Bergey as well as Winkle (with exceptions). The reports on the abiliyy
to form IS vary: eccording to Winile, Hallmann ami Kaufmann they arv
negative,“according to Bergey positive, Our strain formed . no 1,5, ewn
after thirty days of incubation in lead acetate agar at 37 C. &'om
mobility turned out to be very difficult, as Knxpp had already found
in his studies, and was impossible to do wiih certainty with the ugual
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robhods, Only by wsing the U-flasks according to Bader was Knarp able
to observe cloar mobility,

As far as reaction to varions antibiobies was coneerned owr clriin
reactad like the pasteurella strains stndied by Xnopy 3, Oaly ihe avrerd
valnng for Aurcoryein and Torramrein wers somavhat highar with our siradsie

The histological report on the lywph node is ol pardimilar dnborest
(111, 1 and 2). It shows a severe lymphademitis with rotiewlar hyporpissia
bub lacks the typical signs of abscessing reticulocytie Lymphadenilis,
There is reticular cell-proliferation with increased leucoeytlic soluration,
espoeially around the edges; that is, changes described by ileashell as the
rirst phase in the development of abscessing reticulogytic lymphadenitise.
Node-1ike formations of reticulo cells are not yel evident, ¥e might
interpret the histological evidence as the beginning of mesenterlal lymph-
adenitis, caused by pasteurella pseudotuberculosis. This would also be
in agreement with the results of the bacteriological and serological tests.

Casze Ut

Ao P, 58 years old, fell 111 5/2L/58 +ith pains in the upper quadrants,
vomiting and varying darrhea, at time constipation also. ISG L6/77 mm,
nothing wmsuzl in the blood picture, He had similar complaints 4n the
sumer of 1954, when an anacidity with still exists today and an injwry
to the liver parenchyma were diagnosede No contact with animals.

Sinptomatic treatment, 8-10 days aftor disappearance of dleconfortse

Serological Tests: Serum from 6/2/53 Aggle~procedure with paste
psoudntbs, aniigen, '

Type I-IV negative

Type V 123200 +, 136400 (+)

Serun from 6/18/58 Aggl,-procedure with paste pseudotbee antigen:
Type I-IV negative
Type T 122000, L:h0O(+)

In both sera the Widal Agglutination Procodure with salmonclla-,
shigella- and abertus band antligens was negutive.

Zrierisis: The 58 year old patient had a serclogically proven 1 ste

pseudeibe, infection of type V, which developed clinically wilh gastro-
senteritic symptoms,

Inf2ctions caused by seroclogical type V of paste pseudotbes have
been very rare so far. Only Kuapp 5, reported 2 cases, mentioned abovee
It must be remembersd, however, that many times only the type I antigen
is used in serological tests, so that type V infections may have escaped
detection, Even if they do occur much less frequently than type I in-
fections, it is necessary in practice (as Knapp emphasized) to uce all
five pasteurslla antigens, As far as the clinical picture is concerned,
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it h2s already been reported by Knasy 3 as well as Kuhlmann and fernann
thab ve showld exs ct the pashe psendotbes infection to appear in the
form of gastroenteritis or other wncharacteristic intestinal troudles in
adulbe, In the case studicd here, these symphtoms predominated, and no
pdns in the lower right quadrant were cver reporteds

Gase &

Ao Be, 8 yeor old girl, pain in body since 5/25/58. She loves
animals, has frequent contact with eats; pain on Mac Burncy.

Findings on operabing: Appendix red at distal ende On the small
intesbtine large gland-like bodice (big as hazelnuts)e Post operative
eventa~no complicationse

isbological Findings: Swollen lymph nodes showed acube lymhadeniﬁis
and perilymphenitls, lymphocytic hyperplasiae

Serological Investigations: Serum 6/13/58, Agglubination tests with
pastewrella strains, negative.

Serum 7/16/58 with strains I-IV negative, with aniigen V, LslO +
Indirect Race-Cooms-Test with Past. pseudotbce-antisen

Type I negative

After absorption with S. paratyphi B agglutination (~hich appeared
with antigen II was no longer visiblo. Widal test with salmonclla, shigellia,
abortus bang, and tularemia antigens were negative; KBR with orinthosis

antigen (Bohring works) negative; KBR with a virus antigen; serum 6/13,
1:20 and 1:40 negative,

Intracutansous injection wish antigen f rom lymphadenitis-virus /3/203/58)
negative,

‘picirisis: This case was an acute appendicitis (lymphadenitis) which

could rot be definitively proven to b2 a pasteurella infection with serological
technigues,

In the serum tests it was only possible to prove with the antizen V
antibody in low titer, It was possible to show a rise in titer. Rlocking
antibodics were missing, the indirect Race-~Coombs Test was negabive in the
Last two sera with use of anbtigen type I. The original agglutination with
antigen II proved to be a paragglutination with salmonel’a antibodies,
Based on these megalive results as well as the positive histelozical find-
ings ve used other pasteurella strains as antigens, as vas recoumended by
Knapp; type I, II, III of four strains were used, Perhaps a higher age
glutination titer would have been observed with use of other strains of

type Ve The present findings do not saffice to prove serologically e
Paste pseudotbe, infection.

A differential diagnostic procedure was provided by the mesenterial
course of the benign lymphadenitis virus infection (cat-scratch)e Ttis
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was miled oub because 1l tests performed wera nogabtive in this ragard.

The dlagnostic value of KBD wilh the anligen of a virus of the Psitiwcosis-
Lymphogranulona growp (Yollarel, Francis aml Caalrman) was less appliceble
here (Zwissler), In owr case th: KRR uas alco negative with Ornithocis anbie
gen, as with a virus anvigen of sheep, vhich can be used to demonsiruto
Psittacosis-Ornithosic infections according to Baexr. Titarcloxe in tha

daot analysis a Past. infection can only be aispected with hizh pr bability,
since other infeciions with similar morphology were excludeds Dofinite

serological proof for the presence of a Paste psocudotbe, infoction wus
not brought forth, however,

Cas2 A

D. Ko 15 year old patient became 11) with pains in the right lewer
abdomen, no vomitting, terperature 39,5°C,

Findings 5/20/1958; minimal pain with pressure on Mac Durney, DISG
50/78 mm, leukocytosis of 12,000, temperature’ 38°C, Diapgnosis; suhacute
appendicitis, possibly consider Lymphadinitis mesenterialis, Treated .
conservatively with bed rest, diets After 3 days no more complaints and
temperature normal, No further complications.

Serclogical investigations: Serum 5/22/58, Aggl. test with past.

© peeudotbe, antigcen.

Type I 11320+, 1168} (+)
Type II.V negative

Serum 6/3/50
Type I 136L00+, 1:12800 (+):
Type II-V negagive

Sazum 6/13/58
Typa I 11660+, 131280 (+)
Type II-V negative

3picrisist In the 15 year old putient clinically mesenterialistic
lymphidenitis was suspected and it was serologically shoin to be & pusteurella
infectione With conservative treatment improvement was rapide

Case 7 and 8

X He Sche mal 16 years; P. R.; male 16 years; My Se feml.c 10 yoarss
A1l three comtained the following siallar observations, Sera wes studied
several times (animal values 1:3700+) and it was definitely shovmn to be
Past. pcoultbee infections. These cases showed no peculaiaritics of special
interast,

2, The following facts becume evident when a complete study was mads
abou’ Pastourclla pseudotbe, infections in mans

Tho clinical illness o rresponded to that described by Knagp aml
Masshof and was similar to @ subacute or acute appendicitise In onk’ one
case did gastroenteric symptoms predominate.

16,
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The course was alwars withoub complications, even if no antibiotic
thorapy was useds Only in the first case was sireptomycin employede

In raforence to age of our paticnts our results support tiose of
othuryy Bight children, 8 to 16 yoars, one aduld, 58 years. The aduli
becam? ill from gastroenteritis, whereas all olhers showed appendicilis
sym;bomse Males predominated in our report.

iy iu case § (questionuble Pasl, infecbion) was contact uith nimals
agparenb,  Howevor, in tuo other clildred (caces 1 and 3) a poscitility

o 4

crdzbed thal they mey have had eonloet with andmal waste products in their
play arcas, To answer this would lile to agrze with Kmpp that in ~rdex

bo ninimize transfer of germ to hwnans direct contact with aninals should
be avoided, Another important factor is transmission of organisms in dirt,
etce It is usually rather difficuli to deteruine the "chain of infectivity.®

Since our observations were conducted only over several monbths we shall
refrain from discussing lorg-term discases (years). & sure clinical diagmostic
method is not at hand, as is apporent from the litoraturc, one can morely
suspect that a Past. pseudotbe. infoction is present. Of cight cases,
six were operated on because of a dlagnosis of appendicitise In case 6
consorvative therapy was recommerded bacacse of suspicion of mesenterial
Lphadenitis, while in case L it appeared to be gastorenteritis,

The hisbological findings ol the mesenterial lymphnodes allows for a
definite diagnosis with hign piobility but not 1007 surety. Other infections
may elicit similar histological alterations.

To ensure that an infection is definitely Past. pseudotbe. on: rmct
employ bacteriological and serolegical methods. Probably scrologic methods
are ol greater importance, Domonstrating the presence of pathogens from
the blood of lymph nodes is difficult (Knapp, Illecker)s Ve could only grow
out Tast, pseudotbe. once in a total of L lymph nodes, This conld be
dependent on the time the specimen was taken (Knapp)e In case 3 this ape
prared to be the case, where the oparation was perfoimied on the first day
of illness, Blood serum taken sirultancously contained no specific entigen.
However, consideration must be given to the differential susceptibility of
individual, ileocoecal, lymph nodes, Since the organism dees not require
rmch in terms of nubrients, no great advances are expactable from mer:ly
increasing the nutritioual quality of the nutrient media. It is improbable
that a better medinm will give a bebtter cell growth, Dlerhaps animals like
the guinea pig, which is in routine use, in aiding diagnoses, will prove
t0 be more sensitive and will help in ideatifying the infection more ef-
foctively and ropidly. It is relatively easy to differentiate gram nggative
Pasteurclla with the stab method using cormonly used bacterial methods.

This vas more extensively discussed in the literature section, as under
case Je

Since the organism can only be isolated infrequently the specific
anbtibody in the blood serum plays a more important role, The mothcd of
choice was the Widal agglutination test. A sirgle deieraination of the
pasteurella Widal test, especially if titers arc not high, may n b be
defindtive., Ab least two blood specimcns are required in order to fcllow

17, '




ey
”l II{,%WW Wi RIHY

it

oo AR YeS enyckho

s

N PRI Ror

o s AR

RSy o RN YUY IR I ARSI DY,y A RORLIHEEIANEE 6
e 2 2

rardak

the Litar over a perviod 0™ a € 4w sy T boxderline bibter wn will

rall valnss of 12170 (Mezann 2nd Fragp)e Tibovs of 1:00 mash e viewed
WALE ongpieton, iy ghodd Lrad %o farbler dotemdnations on the suiun,

Tou vadies , of Lk can e olowmred fn nomid, w1l hwnans (Hermom: own)e
A pocitive PLading here does not sy, omeh aboud a Past. pseudotbe, infection,
bub sorsly shows that an infeclion kad ocuurred,

Tn thig wegard one muct ba coublous in uwsing assumbtions vhich nay
confuse the fesue lnbers In case 1 the reacbion of antigen V in the presernce
of a type I-infection is a czsn in point,

Tt use of pustenrella Liturs of fypue IT and IV in the sense of
nxening naste 1liness, 1s only poscidle if the ecorresponding anhihv.lles can
85111 be dempnstrated after 2bsorpiien with salmonella antigen (Grewps
B, T)s Yo corraborabed the expericrees of Xnapp in case 5.

Of S reported cases of Past. proudolle. infactions, 7 were of serologic
typr I and enly-one type Vo Fven if ty:e I Infections predoninale, one

mush novertheless consider that Uhe more rarc ones may conbain Paslerella
Vype alsos Using Widal's tesl siroing of 211 § types should find nbilitye

If these are negative obhar straing with a difforential ability o zz;lutinate
ghould be used, as was recom.ended Ly Kasop.

It has airea.rb/ been mentionad in the literabture that the "Zonc-;henomenon®

of incumplete blocking antibodies chould be considered. We did not ocbserve
any cases of this,

Specilfic antlbody was demonctrablo in those cases wvhere the pabhiogea
could be sultwed out, becauso the antitodies are an expression of the
acuiive release processes of the houbh with the pathozen. Their prisenca

repragents an important mamber of the proof of infection "chain" as originally
outlined by Robert Koch,

An important question after its determining by the agmlubinatlon test,
is the course of recovery (healing) from a past. psevdotbe. infechion. In

_our cascs, which were simple and firce fi*om complications, antibedy titers

were still demonstrable 2-3 weeks after the operation,s Then a rapid decrease
ensurd yhich in some cases went to "belowenormel" values, Serclojicilly

and clinically it was shown that cowml-te recovery was at hand, This is

seen even in cases of rapld recovery (clinically)e It may be pos:itble that
gorms can still be 4in the mesantorizl 1ymph nodes (Knapp S)e  Thercfure

the s erological course may be of prognoshic as well as diagnostic importance.

Tn concluding mentions should be made of the discrepe ncles betumen
hachtoriological-serological results on one side anl histologie resul’ss on
the other, This sort of pattern, of "non agreemant" was already ohserved
by Knarp. Case 2 of our report is similsr in that the serologic data
indicatad Past. pseudotbe, infeoction, bt this wras not substantieted
h.stelogicallys In the discussion it was mentioned that the dilfarential
sasaertibility of the ileocoecal 1;vph nodes nay beresponsible for this.

The reverse result; positive histological finding with no antib.dy
formation was again reported (Faapp 5, Graber, Haenselt, Hecker), It muct
be mentionod that more that 10~k day intervals are nceded in cnder %o give
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an indicaxbloa wivn anblivedy 1o zds,  Alio the sonce=pchnoatn end the blocking
buosh ghold Le povfomind 4o cher the poroonce of incumplute anliludlec.
rpn XY . .
-= pussile Uhe Couale ttsb itrall e porlonacd; no provious reports are
i-:r-'z...-.a.blﬂ abuuh th’ 2, D eace of nogalive rogulbc more strains ol the came
v, should b2 used, ' “ame eenclnding hat Tach, poawdotbe, are absents
Dab as In 31In0gs -c o= there are o311 1llnvscoc which do nnt corpletely
"eonloin Vo these ~or .deratlense M £inol emplanstion can only be expected
frow nicchiolopical resecarch, which also includes other infections as
cat-seratch illness, tulercmia and still unknovm viruscs.

Ty, .

. Reeunlly the exporieness of IMnapy and of Masshof demonstrated that
fasve poendotbe of man is of more irporlance than was vsually assumed
proviously, Also, vhen a cace is sus, ccted clinically, bacteriologic,-

sorologlc and histologic cvidence must be included to ensure the correct
ala;noasis,

Sumnary

F2lloving a review on the literatwre a repert is given on 9 clinical
cascs (one questionable case) due to infection by Pasteurella pseudoe
tubcroulosis. Eight cases were confirmed serologically and occured &8
2 tenign form under the clinical picture of an appendicitis (seven cuses)
and gastroenteritis (one case)s Seven caces were caused by type I and
one case by type Vo In one case the causative microorganism was isolated
from an extiscd mesonterial lymph rodes The possible bacteriological and
seroligical rwthods for the diagiosis, the problems connccted with the

diagnosis and the importance of the infection of human beings Pasicurella
pseudatuberculosis have-toen discussed. - s W
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