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0 ON PASTEUJRELIA PSEUDOTUBERCULOSIS-INFECTIONS OF MAN

(Following is the translation of an article by Joachim Schmidt,
University Institute for M4edical Microbiology, Leipzig, appearing
in the German language periodical Archives for. Hygiene and
Bacteriolomr 143W), 1959# pages 22-6-- Translation per-
formed by Constance L. Lust.)

Th recent years there have been repeated reports of human infection
with basteurella poeudobuborculosis. Although these illnsases seem to
occur quite seldom, they nee-rtheless deserve increased attention, as
our e:qxeriences indicate.

A) A look at the literature (An extensive bibliography by Knapp
appears in vol. 32 of "Erg6bnisse der Mikr-obiologie, Immunitatsforachung
und oxperimentellen Therapie)

1. Clinically, the disease appears as an acute or sub-acute or, more
rarely, recurring appendicitis (Masshoff, Knapp, Hecker, Haenmclt, Becker,
H. Schmidt). Pains are found expecially in the middle and right lower
abdomen with a concurrent rise in temperature to 380.400 C. The leucocytes
are regularly increased in acute cases and the BSG is speeded up. At
times a tumor of slight mobility and of thumbs thickness (Haecker) c.un
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 been cases 5eported in which the disease appeared as acute gastro-
enteritis (Knapp j Braun and Huller) or as sub-acute or chronic Onteritis
(KW urnn and lerm•nm). And Knapp (cited by Braun and Muller) has even
observed a case which had the appearance of a paratyphuse

The clinical syitomatology can therefore vary; but in most cases
the syMtoms leading to a suspicion of appendicitis predominate and it
is not surprising that these patients are laporotomized.

Past. pseudotbc.-infections occur mostly in young people, most
often among children between 5 and 10-13 years of age. 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 d ten affected than 7irls.

In operating the appendix shows no signs of disease, but the lymph-
nodes in the ileocoecal region and in the mesenterium of the small
intestine are swollen. The lymphnodes are enlarged singly or in bunches,
of soft consistency and inflammed, and the intestina wall of the coecum
and the lower iluu feels doughy and infiltrated. There are slight in-
flamations of the serosa in the ileocoecal region, especiaD7 near the
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S enlar,:od lymph nod-,. The abdominal cavity almost always contains a clear
or •oi•.tiz,,ss slightly cloudy waterl cxudatn.c The evidence of the operation
it "wuiformly typical" (ofecor) and allow3 a makroscopic tentative dlagaosoi
of a Pauteuralla pseudotubcrculosis infection. After the operation the
symtum, disappear quickly,, and there were no complications reported,
even trithout additional antibiotic treatm~nts

Histologically it is found that the appendix' is also not diseased,
and only in tw'o cases could Masshoff find in the lymphatic tissue of tU
appendix retiuulocytic inflaziuation identical with those in the lymph-
nodes,

Mahractcristic for mesenterial. lymphadentis, caused by Pasteurella
pseudotuberculosis is the histolooical evidence of the lymphnode. In
1953 Hasshoff and Dolle described a heretoforo unknown form of inflvmration
of the lynphoreticular tissue, which they characterized as unusual ard
presumably pathogenetically independent on the basis of morphogenesis
and mWnif.staticn. 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 lyMihnodes they chose the designation "abscessing
reticulocytic lymphadenitis", with which they hoped to describe its
morphological peculiarities.

Porstebrock was able to corroborate the evidence produced by tasshoff
a short tine later* Various other auth-irs (Oraber, Schoen, Lennort,
Rinikcr, Haenselt) described their -,-!carch on mesenterial lymphadenitis
caused by Past. pseudotbe,. and they led basically to the identicalconclusions#

rt owever, the histological changes wore described by Masshoff as
not arecific, but rather only characteristic. The di.fferentiatiou from
lymphldenitis from other causes lym)hogranuloma inguinale benign viral
Iy•hadenitis cat-scratch-tuluaremia which often has largely similar mode
of infcction in the lymphatic tisauuc, can be very difficult and is
really only to be determiwd by microbiological examinations. Dut as
Hacnselt strosses, this weakness can be partially compensated for by
taking into account of the situation of the diseased lymphnodes in the
mesentorium. By using these two factors the diagnosis of an abscessing
reticulocytic lymphadenitis as caused by Past, pseudotbc. can by histologically
deternined 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 lyvphnodes of tUree patients
who had been operated on for suspected appendicitis. In two cases they
were also able to c&. r out serological examinations of the patients!
blood* Through the axistence of specific antibodies they were able to
prove that thcre had been Immnlsing contact between the human organimi
and the pactewella pSez which azst be considered as the cause of the
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Ol dicna=;'. Finally, in experiments wri•th guinea pigs infected with the
ioo1l•,.d Pasteurolla strains, the auLthors were able to determine the
typicO, pattern of the disease. Tho, histologically discovcred evidence
was li complete accord with that for the mode of infection of human
abscoe.sing reticulocytic lymphadrnitis. On the basis of those results
it might be considered as proven that abscessing reticulocytic lymhadenitis
can bv caused by Past. pseudotuberculosis.

Pat other causes can also lead to forms of mesenterial lymphadonitis
that Aill also follow the pattern of a "pseudo-appendicitis". The etiologr
of these various forms is therefore obviously .diferent. KJellen was
able to breed a cytopathogenetic virus by means of a tissue culture from
the lymphnodes of a child and to prove the oxistence of complemcnt forming
antibcdics directed against the patients own virus strain in the serum.
And t1e diagnosis of benign viral lyprphadenitis must also be differentiated,
as the evidence of Useri, *,-mann and Hedinger shoim. They found enlarged
yimphnodes in the mosenteriun of three children who had been operated on

for ajpendicitis without concurrent infla.rmaation of the appendlx. The
intracutaneous reaction for benign vlral lMhadenitis was strongly
positive, It is not known if there are other viruses which play a role
in the etiology. Flam and Jonas reported a case of mesenterial lymph-
adenitis in which actinobacillus Lignierasi could be cultured from the
!leozoic iyMhnodes. In the blood serum of the patient the authors were
able to prove the extstence of aglutinins against the cultured bacteria
strain. We must therefore consider (non-tubercular) lymphadenitis mesenterialis
to be a symptom complex of varying otioloe&, in which the pasteurella
pseudotuberculosis is especially important.

As far as the pathogenesis is concerned, Grabcr and Knapp are of
the opinion that tVie disease begins with an intestinal infection that
is than localised in the cecum and the ap',endix and that the ilcocecal
lymphnodcs are affected secondarily by lymphangitis.. Mesenterial abscessing
reticulocytic lymphadenitis is, therefore, not a disease itself, but

rathor a Weries of changes which can be interpreted as part o0 the manifesta-
tion of an intestinal infection in the sense ur a primary complex. (This
opinion is supperted by the recently reported studios of H. Flamm and
W. Kovac (Schweiz. Zsch. f. Allg, Path. u. Bakt. Vol. 21 (1958); 1127)
as ivell as by their experiments with animals.) Riniker, on the other
hand, thinks that the ulcerations a-d irritations of the intestinal walls
are not primary infections, but rather secondary lesions.

Pasteurella pseudotuberculosis is a gram-negative organism 1whc ;e
special morphological characteristic is a bipolar strain; as is typical
for the entire elws of PasteurellU The germs grow on the selected host
"for the culture of grwmwgative intestinal bacteria (4ido, Qassner) as
well to on blood agar within 24 hours in the form of round half-spherical
arched and smooth coloniess which are at first light and cloar and oDi7
develop a slight gr&7-yellow diecoloration (Knapp) later. Hemolysis is
MLssirg on blood agare
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_ Past. pseudotuberculosis i: tVe only member of the pasteurella Croup
Vwith nobility. Proof of the mobility of strains isolated from humans
iz dif•icult hgwever, and is only successful at an incubation te'perature
of 22 C not 37 G. In comparative experiments Baders U-flaska proved
superior to the U-tubes after Vahlne for this process (Knapp ).

SDnctrose is split in the foriation of acid, lactose and saccharose are
not, the gelatine liquefication is negative, there is a breakdown of urea.
Those characteristics, as well as the testing of further biochemical
factors enable us to m2ke a sure diagnosis of Past@ pseudotuberculosis
and to separale it from other bacterial strains of the pasteurella group
(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
pseudotuborculosis, of which the animals usually die within a few days.
There is a viscous exudate in the abdominal cavity, spleen and liver are
covered with gray-white nodes the size of a millet seed or somewhat
largerj which have necrotic destructions in the center. The same
3haracteristic changes are recognized in the pea-to-hazel nut, sized
mesenterial lmph nodes. The histological eviderce coincides with those
of the human Past. pseudotbc. infection and show the pattern of abscessing
reticulocytic lyphadenitis (Knapp 4nd Hasahoff),

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

Their specification is not nccessary for the serological differentiation
of the types. A sure diagnosis is not possible on the basis of clinicalsymptoms 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 the blood or in the
removed lymph nodes. This is a vpry difficult procedure, since it is
often carried out too late (Knapp ) so that one can no longer expect to
find arV live infectious agents. On the other hard there is the pos-
sibility-of proving the existence of specific antigens. For the above-
mentioned reasons, this procedure has greater significance for the
diagnosis of human past. pscudotuberculosis infections One uses Widalls
ajglutination procedure, using past. pseudotuberculosis antigens. In
the examinatign of patient sera it is necessary to use live or carefxfL
killed (at 65 C), or formalinized or phenolized antigens, since theso
are the only one (according to Knapp) with which reliable and useful r3sults
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 cooked antigens they no longer react even with live antigens. 1*pp
explains this reaction by assuming the existence of anothor 0-antigen,
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thernaly unstable in its aog1utin-fon'.vi-o'a ard propensity to ae,1u: ilation
but thermally stable in its bind'nZ of ai-lutins, which can grcatl'y hiVdor

the f-z'a'tion of az-lutinogcns vaanst th r. , rmall], stable 0-antigen Ln
the orCani-m under conditions zý yit tvnno;.,= to us.

KnapP5 ro-coniondn the u:;( of e-ev(,r%1 T;'Ic I strains as antige~no oa
the V'J al procedure since ib has boon obo•-vod that the agalutination
ability varins so greatly that one storain rrodiices none whatsoever.
The tiler is .moot often higher wtth the horologous Pasteurefla strain
(that xis from the patient hixcilf) than idth heterologous strains, .s
has alrt been discoveredby Sasa'.a and Roman using ani=1 sera (cited
in Knhpp"). Perhaps this explains those cases in -which the anamnosis
as well. as the clinical and histological evidcnce point to the diagnosis
of past. pseudotuberculosis, but there is no scrological proof.

Antibodies against the H-antigen of past. pseudotuberculosis occur
very seldom in humans, and if at all, then only on low ÷+iter levw,
since the development is greatly hindered at boay temperature (Knapp S),

At least two blood tests, taken 10-14 days apart are necessary to
determine a rise or decline in the antibody picture in a positive case.
The r.,Ilts of a single test are obviously not as trustworthy as those
of a series of tests. According to Hormann (1957), an agglutination
titer of 1:160 and higher should be considered as proof. Knrpp (cited
by Draim and Nuller) considers only titers of 1:l00 and higher as positive
in recently discovered cases.

0w cenlly napp has succeeded in proving the existono of inconn)Jcte
blocking ant&ibodies (univalent anrLibodies) in the cases of two paticats
whose clinical and histological symptoms pointed to past. pseudotuber-
culosis, while Widal's procedure showed a lack of agglutinogons anid
thereoy gave serological proof of the diagnosis. There occur cases in
pasteowclla diseases (similar to those in brucellosis diseases) in which
the Limnizing processes 3xpress thcmoelves only in the existence of blocking
antibodies, which makes it advisable to ueo the blocking-test in caseui
where clinical evidence arouses suuplcion.

Mscoveries up to this point indicate the specialization of the
Widal Agglutination Procedure for serological types Is III and V (Knapp 2,5)
of the test strains. Paragglutinations with other antiaonic are not Imown.
Howevcr, there do exist antigenic relations between Past. pseudotubor-
culosis Type 11 and Salmonella baoteria group B (0-antigen 4)0, as well
as betwocn Past. pseudotuborculosis type IV and Salmormlla bacteria oe
group D (0-..atigen 0) (Knapp 2, 5). Positive Widal titers with test-
strains of type II and IV can, therefore, be on an unspecific nature
and can only be used to prove the existence of a pastorurella infection
if the serum st•1 reacts positively with the paateuvrella antigen after
absorption with the salmonells group B or Do

CONPlement-forming antibodies are not founu with the same regularity
as agglutinogens in the case of these illnesses, end they are lacling in
a large number of cases (Knapp and Steuer). For this reason the Widal

0 Agglutination procedure is preferable to M
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* ''no follo0ina is knowim about tho cp!d&,iolo~r of pasteurolla pscudo-
W tuc..culosji Infectionss The nnin r.:;rv i" fcr the agonts ar, rodcents
-uch ini field micoe rabbits, har.n,, V ginna pirss squirrels, rats)

^1, xy b,avcr. This led to the i f)r-:r nu:,. cf the bacteria - bact.
, '),,lc. rodcntium (Pfalffer 1'32). Acco.dLns to Olt it is the ficld

:dc- a'bove all that spread the i'rns. Other nmals, such as foenl (turkey,

ehc..:•p:, and pigoons], canarice as w.ell as cats, foxes$ deer (N.cssnor)
nnd dgrs, horses, cattle and goats (Colt) are less often infected. Thean~nirts fall ill of an acute septicemia or a chronic ps3eudotoubercitlosiso,Olt h~s w,;Zested that these diseases be ji.von the name Rodcntiosis.

The past. pseudotbc, is passed by the animals in stool or urine and can
be founod in duct, earth,, stream water and ani-mal feeds (after Haecker).
The germs have little resistance to heat or drought but show almost
no sensitivity to cole (Poppe)*

We are therefore, dealing with an animal disease that is only occasionally
carried over to humam, in which case the germs enter the intestinal canal
orally. Knapp and lasshoff believe that the method of infection "is prob-
abley not only d-.oect contact with animals (cats, rats, rabbits, chickens),p
as is assumed by many." Nevertheless, in the cases studied by Haeckor
Ii 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 connection it is interesting to note the case of a fanrhand
who milked cows who suffored from pseudotuberculosis (bactcrio-serologically
and histologically proved) studied by GrAter and !-Lpp. They did some
testing of his environment and found that five of the fifteen cows 1o
mil1ed had positive a.g-lutination titers with past. pseudotuborculosis
antigen (1:20 to 1:200). Infection from human to human have not yet been
noted nor do we have any knowledge of possible passing of the gcrms by
humans in stool or urine.

According to the studies of 1laensclt, Knapp (cited in Hacnselt) and
Haeckcr, the number of human infections varies seasonally. They were
especially numerous in the spting, but also occurred in the fall and winter
months. This leads Haecker to suspect a conniection with the Rodentiocis
of rodents, which occurs more freguently after periods of rain.

2. Before the etiological clarification of abscessing reticulocytic
3lyn,-hadenitis there were only a few cases of human past. pseudotuborculosis
infections known in medical literature. In the literature availablo to
him, Knapp found 15 cases that could be considered as bacterio.Lig cally
proven pasteurella pseudotuberculosis infections. They generally took
the course of severe septicemic (sometimes typhous) general infections
which mostly ended in death. The diagnosis generally followed after
"death ty demonstrating that pathoogm were present in the organs (liver,
spleen) which showed the appropriate suspicions pathological and ana-
tomliCal changes.

To this smre form of the disease Kim pp and Masshoff opposed the
benign fora of absoessing retieuocytio 2iMnhadenitis, which ganerally
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a,,.pczr.,d as app~ondicitis. To t.ir grou,,: bclonZ 'vhe casecs de-crl'b 'd by0 "lbz,.,cht in 1210 and by Picc'au- in ' -232, ;.hich therefore rCprosent the
firL bacteriologically provwn =a',.s o.4 pcudoappendicitic diseasos.
Albrccht reported on a 15-ycar old boy who was operated on for a;pjpo:idicitis,
but Oid not show the expected symptovis,. It was possible to isolate past.
ps' ,Jo'ubcrculosis from a lymphnodo in thi iliocecal canal by nomas of
an ,,tmal experiment, and the blood serum proved to have agglutinxýingr
antibodies to the homologous strain. In Piechauds case a girl was operated
on ror appendicitis; past. pseiotirrctulosis was cultured fron a mosenterial
lyr-,h node.

,napp has the largest numbor of case observations of abscassinj
rotu cvlocytic lymphadenitis. In a paper in 1956 he listed 99 bacto-iologlo-
sorologically and (or) histologically proven cases. In 59 cases there
was agreement between the clinical 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 timos all together (10 times from lymph nodes and once from the blood).
The majority of the cases was caused by strains of type I, infections by
the other past, pseudotuberculosi s types occur very rarely in humans.
Knapp5 was able to prove one case caused by type IV and two by type I3
serologically. Type III infections were considered probable in 3 cases,
but could not be proved due to lack of clinical evidence and examinations.
Type V was isolated from two patients who had been operated on for
appendicitis. The serological and histological results were negative in
spite of the proof of organisms.. In an animal experiment the typicalC , changcs were shown*

Aftcr Knapp and Masshoff had drawn attention to the benign ozen a
pasteurellosis, similar infections were noticed elsewhere. They do not
seem to be as unusual as was previously assumed and this is proven by the
endemic occurrence in the vicinity of Tubingen (Knapp). From 10 histo-
logically proven cases Knapp and Graber were able to present bacteriologic
and serologic proof of a past. pseudotuberculosis infection as welln
The cases studied by Becker as well as by H. Schmidt., which also appeared
"aS appendicitis showed the typical histological changes. Bacteriological7
and serological tests were not carried out.

Kuhlmann and Hermann (Fssen) reported eight patients who had suffered
for years from unusual intestinal troublt s, and whose clinical andi ::-ray
pictures indicated chronic enteritis. Tuo other patients had fallen ill
with a sub-acute enteritis. In all cases the Widal Aggl,-Procodure with
Pacb. pseudotbc.-antigen resulted in titors of 1:80 and higher. Another
cave caused bry past. pseudotbo, was described by Braun and MzUlle;
(Erlansgen), A 2 year old child had fallen ill with enteritis. Yn the
serum were antibodies against past. pseudotbo, type I with a titer of
i1320. Serological tests on other children with various stomach dia-
orders showed no similarffindings.

In recent years Haenselt has seen 33 histologically proved infactions
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that Qccuvrrd in northern Thurini-a. In ?6 ca,:;,- serological test.. ';Crv
rna 1 "'; in 24 cacse they wore positi've, in onlr' 2 casesz were no Lpeciflc

@ 1 rfoud. The o•lutinativ.i I,. ro sf the blood samples tk•kn
'6 -o 36 days after the operation varied from 1:20 to 1:3200.

lacc:er reports on 20 histologically dia'nosed past. psoudotbe
Sinfction3. factcriological tosts were possible in 7 cases in which it
wav po:oible to prove prconce of organisrns in the culture and In -'he
a aivtl tVt in one ease, and in the anin.al te1st only in tho case of
anoLbhn child. Blood samples from 10 patients were available for the

:o.Vica l ,glutination procedure, which was positive 7 times Wth
tito'o between 1t20 and 1:80.

14i the vicinity of Leipzig thire hfvo also been many cases in which
histplomical evidence from the lynh nodes or from the 1yrnhat.v tissue
of tho appendix has indicated past. pseudotbc, infection (Seifert).

Studies Conducted

I. In the framework of studies which served partially to deter-
midn the degree of infection among the people, and partially to study
clini.cally susp!.cious cases we have in the last few months observed quite
a few cases of pist. pseudotbc. infections.

Materials and N.-thods

"We performed bacteriologioal and hisotological studies on lyiphocytesp
as well as the Widal reaction on sera. FIve serologic types of Past.@
psouclotbe. were pi;ad $1 the Wida! o.lutination test. Test strain (I ,

0 1772±11,? *IV XV,32 2) were incubated )43 hours on agar slants (at 220 0),
then washed with physiological saline and put into the Widal test.
(501 million organis/nml.5 Sera woze used 1120 to 1:640.o After 2C
hours at 5200 the tests were read. As controls rabbits wore injected
with mremp boiled Past. pseudotbc.-antigens of type I-V. If
no atlutination occurred with the patients serum the blocking test was
used by adding immnne serum.

One half of the lymphocytes wero fiyxed in formalin and examined
histologically. The remaining )• was examined bacteriologically. We
inoc"lated nutrient broth and 5% sheep's blood-agar, and then transferred
the lymphocytes into grapy sugar broth. Later on we ured a part of the
13Wplocyteg in ar4nml trials. Incubation of the nutrient plates was
for . days and 37C,. Pido and Zassnir-nutrient agar as well as blood
agar were inoculated at appropriate times.

Results and Discussion

In tee following section the results of the bacteriological and
serological test;,for past. pseudotbco infections as well as the clinical+
aind histological rvidence will be presentede

Case 1.

7.4 St,# 9-year old boy.* Since 1/17/58 lack of appetite and strong
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pains in the lower rLfht quadrant. Temperatures not measured. Nothbi.
is known of contact with animals., bu the child is said to paly in garbage

.asult of Zrcamination: Strong pressure pain at the Mac Burnoy W.th
considirable tension.

DMaf-sis: Acute appndicitjis.

Opcration: On the 1/20/58: appendix is not affectedj shows only some
malfornaa1ionfj highly inflammed %ngph nodes the size of a hazed- or walrnut
in the mesenterium of the cecmu. A lyIMh nod', a.reetly adjoining the
cecum is removed and sent for histological examination. Large quantity
of serous exsudate in the abdomen.

D---lopmcnt: Would healing nornall'. Tuberculin test 1:1000 negativoe

DSO+ at first still rapid (40/87 rm). S3ice histological results were now

knovin , streptovrcine therapy (toteal: 6a) was used. The depression
normalized itself, all irritation ceased.

Results of the Pathologic Anat-r&ical Tests: (Prof. Dr. Guthert,
Pathol. Inst. of Ned. AcadevV Erfurt) macroscopic- -everal gray-white

lymph nodes up to cherry-size, partially grown together in some cases,

iii which there are numerous irregularly bounded yellow-ish areas. Micro-
scopically the structure of the .lymph node is largely destroyed. 1-bq'
nodes consist on3) of reticulo cells. At other places there are large

diffuse areas.

Diagnose: Abscessing reticular 3M. hadenitis

Serological Tests: Serum from 2, 3$2 58. Widals' Agglutination
Procedure with past. psdudotbc.-antigen:

Type I 1:320+1:640(+)
Type I1, III and IV negative
Tjpe V 1:160+

Scrum from 4.2.58% Widal Procedure
T•pe I 1:40(+)
Type II, III and IV negative
Type V 1:40+

Serum from 5.6.581 Widal Procedure
T 1e I 1:20+
Type I0 I1b', IV
Type V, ls40(+)

In all three sera the agglutination tests with the usual aalmonella-

and shigella- as well as abortus bang antigens were negative.

Eplcrisis, According to the anamnesis as well as clinical and

tperational evidence this was a typical past. pseudotbo, infection of thie

benign, type hicdh in histologicall and serologicall supportedo
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:.' far as the type of Agnnt is conc.:ýrnedc, the hicbolooica, oa.ýVljcaindic0tcs a t•pe-I infe~tion. Tn r•rducticn of 1:640 the ser' still011soi'rod a clolrly reco~ni zable o•- n.r- the anti-en fron, stjqýo lp the titer vafles 'with thi- x.'Agcn from type V were esvent.allVlo-I'et ":to would 1ike to consider this a3 the re.!ult of an infectionocclL'rirg soro tie back. The Jlow r-.se in the titer value with the aIti_nen V muob oe considered to an an anamiesic reaction. The first bloolsariple was taken four weeks after the beginning of the infection. Th)peak of antibody building had a3.reacty been pasLed. @i ek ao ~la low antibody picture could be determined.

Cas,.

TR. .9-year old boy, fell ill a few days before adhiLLanace withacute stomach pain. No contact wIth animals in recent months, only earlier(from March to September 1957) did the child have contact with mzrw animals'when it stayed at a farm after its mother had fallen ill. with tuberculosis.
Symptoms: I essure at the Mac Barney only moderate, so that a sub-acute appendicitis was suspected* Therefore$ the ooeration was not p-r-formed the same day, but one day later.

Oparation: 4/J/58: Appendix macroscopical3y unchanged. Xn the%; ileocecal angle there wore a numbor of plum-sized inMhnodes, one of whichwas removod.

Development: No complications, no supplementary medicinal treatmentnecessary.

yPatholoical-Anatomica! %rmptoms: (Prosektor Doz. DAr. Seifert)loosening of the lymph node st.'itcture with swelling of the reticulo collsand siams eddotholia; vesicular infiltration of the lymph node capsulo;noabscossing.

Diagnosis: Ur pecific lymphadenl tis ard peri Mhadenitis.

racteriological Symptoms: Oultures sterile,
Serological Tests: Serum from W/i/58: agglutination test with past.psaudo'bco antigen:
Z-po I 1:6400+1: 12800(+
Type 31-V negative

Agglutination with salmonella-, shigella-, and abortus ban antigensnegative. Serum from 4/I0/581 agglutination test vith past. pseudotIv.
antigen:

?pe I 1:3200+
1:6400 (+)Tpe II-V negative
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Aglutination with salmonolla '.y hi l 11-antigen 1:100+, with t.ha
.emaining salmonella-, shigella- and aborvus bang antigen negative.

:)Crum from 4/25/58: Agglutination test with past. psoudotbc. iien"
T jeI 1:200+
p'pc I1-V nc-ative

3')1=4 from 6/115/8: Aggi, tination ti.st with past. pseudobc. aztigcns:
Tjpa I 1:100+
T•po I-V negative

`'1glutination test with the usi 1 . valmonella-., shi.lella- and n*.rtuV
bang antigens was nceative in the last two series.

Zpicrisisi The case vas a part. pseudotbc. infection of the bonign
type ".hich appeared as sub-acute appenlicitis and could be proven serlogicalLy.

The serological test clearly indicate a type I past. psewioti'c, in-
fecti.on. At the time of the operat lon thnre was a very high antibnc-
tit-r, the disnase had obviously becen preoent for some3 tine,, so th-,t the
build:•ina of antibodies coiiJd begin snd reach its- highpoint. The tibnr
remaiod alt nearly the sane level for 3 days, and then sank aeain qu:.ck2y
in thn following weeks,

The negative histoloeical evidence only seems to be contrary to
the oerological result; for it is possible that the pasteurella infection
(like tuberculosis) does not affect all the lyzMrh nodes.in the ileocecal
reaion in the same way. On the basis vf serological results, the disease
had reached the stage in which histological chaeos were to be expected.
Knapp 5 has also observed such cases.

Caco 3

R. DP, 12 year old boy, fell ill on the 4/3/58 in the everdni with
pains in the lower right quadrant. Temperatures V to 3 3 0C+,' No vomiting,
no diarrhea, Besides 2 birds (zeisig, stieglitz) there are no domestic
animals with which the child could have come into contact. Rat ha plays
in a meadow near the house an" in a sandbox in which there were dog feces.

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

Diagnosis: Acute apperdicitis

Operation: On the 4/8/53 irritation exsudate in abdominal cavity.
DZeocecal region shows a considerable serous inflammation with num1rous
Wreatly mwollen 3jnoh nodes. The appendix shows only slight inflwmiAtion
outwardly. A lyNhnode is removed for bacteriological and histological
examination.

Development: Without complications.

Histological RosuIts: from the cherry-size ly4phnode (Prosektor
0 Doz. Dr. Selfert), strong cell proliferation in the 1rmphatic sinus with
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swotngof' the zinus enclothelliun. Loosenin,- of' the ).~,'ih node. stru-cture
with avwollirZ and pro 1iferabion of reticulo, cnlls as we'll as peiitvlati on.
irith leMccre; wlling of' the r-cacti.on center: clcar cell iniltrttion
of' the 3V-.-.h node capsule; also inc '2aased number of plasma coils.

Dta.,gnosist Severe yrmphadonitis arO ?e~rilp%)had~cniti:s with s~.rn'
catarrh and lymphoreticular hyper-plasia. (Ill. 1 and 2).

3aIrooia 1

2ac~rioogicl fvidcnce: The solid cultLurecs remwained zteril4e. In
the -;'ape-svuar bouillon therc appeared slig;ht dif'fuse cloudiness or.
the third dzV, , InoculatinZ, resultcd in gray-white smooth rolnid colozles
on blood -Kgar as wrell saý on the Lndo- and Gassncr host~s i-ithout anyV

*char-(, in indicator- color. 111 1ie.=2lsis. Graimic-ative, whort., thiiel.:
coccoid stab slightly rounded at th , ends a.'t partialy of bipolar ccloring.
Thero was good wmbility in the U-.sha~,ed f 1ask according to bador.* (I am
thanicul to Dr* Knapp of the iygicine Institut of' the Univorsityi of Titxbincen
for carrying out this test)*

-he organisms did net spread out throughioult the U-tube,, despite
saveral passages through broth. Grovwth was for about 3 cm. Af t~er ~ixvocuiating
azar,, cloudy zones appeared near tho needle iLnoci'lt , The biocherd.ctl
observati~ons were (inoubation up to 30 days at 3700-)

Indolo 0; It S formation 0; urea (urea-golncc.--n-agar n. preuss) 0;
&lutCe:se acid +; g~as 0., lactosts 0., sucrose 0; iWa~tme +,, mannitol +; clulitol
0; trtjhalosol +; inositol 0.; rhaimnose +, inuJlix 0; salium; arabino-,c: L.domltol

~bos 4,sorbitol d-tartrate 0, nitrate reduced to NlMIditi;
W liquafaction, of' gelatin 0,, Methylene blue is reduced without coag'rulation.

The strain wams tested in the rabbit-iimmune serum with antibodi or~
again.it Past. pseudotbco type I and tit~er 1:800*

Aninnl Test: (1ccm of a 24-hoiirs old bott~ilon. culturre uas injocted
intrnpnritomraily into a guinea rig) typ:ical syN~toms of Psudotubf-rculosis;
the aninail died on the sixcth day. There was a ulightly cbo"uty servim
exsmJ1'-tO 1M the abdominal clvity. The mieonterial (especianJr ileocecai)
lymphnodes wore enlarged, at tim'rn cLtimpod t~oether in large nizrbprs. and
showod -ray-yellow necrotic areas. MitteIL sceed sized areas with similar
chara-',toristics were found in the liver and splecn,, in the 1yrphatic tissue
o-f' th-1 lower ilaeum and the large intostine and singly in the kidneys.

* From ",%C- pathological chances in lymphnodes,, liver and spleen it wan easily
possible to isolate the pathogen in pure culture, The histolog~ical results
were also typical (Ml.330

B~acteriological Diagnosis: Past. pocudotiuberculosis type I.

-"k*sistance to the main antibioUvics was determined by, the use of'
the plato test, using blood aSgar and various ant-1biotic concen!ration's*
TPhe tests were read after 24~ hovzs, Incubhat~ion temperature 37 0, at
which the absolute arrest of grow~th wasr determined. *These ane tho
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i`oronitrtj - abcol-tp a-rvct of Zroe;-h at 5y/r.rl.0t.e!t•,oicin abcolute ar.:, . h at •/l.
Alire.nv,',n - abh!ute arrco of zrowtn at lOyr/il, considerablo

d~c'~"j~at ~,r1
"Tex'C-. .f-. . al-olute arrust of -ro'th at l0y/nl, strong decroaso

alr-'w1cV at ý;Ar/mil.
"'nwciflin - euolute aTrroa of greoth mbat 5 ZE/l.

,,roto3iccl TesS'u:. Sorum from V'1/2/•: A•=Iuti4t1i6n-!- procedatro.
idIth T'aýA. poeudotbc. antiten:

%Tr. I-V negative

F-rum from 5/7/53: Arlutination-procedure with Past. pseudotbc.
antiec n:

T-pe I 1: 640+
Type II-V negative

Serum from 6/1/98: Agglutination-procedure with Past. pseudotbc.
antige!n:

Type I 1:200+, 1400 (+)
Type II-V negative

In all 3 sera there were no indications of antibodies against salnonallU-,
shigella- and abortus bang antigens.

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

Thanks to the availabllit4 of many blood savoles it was pocsibla to
follow the in-unizing process. Up to the hUme of the operation it was
impossible to determine aWy specific antibodies in the blood serum in
spite of a positive proof of tho presence of the organism, not even with
the bla king -test. The infection must then fore have been in the early
stages. Four weeks later the titer was 1:640 and one month la~er 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
othdmrise. In the first senrtL test the patients own pasteurella strain
-also showed no antibodies.

D•e to the early discovery of the disease, it was possible to isolate
the pathogen from an ileocecal l2mph node, The cultured bacteria straxin
ohovoed the typ•c al morphological, caltural, biochemical and serological
characteristics of Past. pseudotuberculosis. In a comparison with the
three pasteurella strains described by Knapp (Knapp & Hasshoff) there
was only one difference - in the salizInr-splittine test, which was poWitive
with our strain. A similar positive r .•ion has been reported by Schutzep
Bergey as well as Winkle (with exceptions). The reports on the ability
to form V12 vary: according to Winkle, Hallmann an, Kaufmann they arm
negative, according to Bergsey positive. Oar strain formed no H SI evnn
after thirty days of incubation In lead acetate agar at 37 0. G roving
mobility turned out to be very difficult, as Knap had already foundo in his studies, and was impossible to do with certainty with the usual
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r-UW .01 2J.ny by iisinZ tTi 1T-rla-k, accordinZ to Bader was Kna:,p abl.e
to obOnrvi0 cloar mobility.

As far as reaction to vari niv antibio tic, was concc-rncd of• ....ri
react€-d like the pastenrella stra.Ins stn,,cUcd by 1*n7pp 3, 011- Oln alrctt
v:allns for Airror-7cin and Terramrein wero coriewhat 1jiher wish our Oi' .

Tho histological report on the 1,ynh node is o0 &13- Ar"
(TII. 1 and 2). It shows a severe lymphadenitis .Ith rolicuiar hp
but lacki the typical signs of absccossin reticulocytic lye
-41Tcre is reticular cell-proliferation with Iicreased i.ucory•ti 1 A~rabionl
cpocial2," around the edges; that is, changcs deccribed by .3r1o4" aG the
first phase in the development of abacessing reticuloc- ic lynhade:oitis.
Node-like formations of reticulo cells are not yet, evident. 4e nig;t
interpret the histological evidence as the be-inning of mesenterial 3ymph-
adenitis, caused by pasteurella pseudotuberculosis. This would also be
in akroemont with the results of the bacteriological and serological tests.

Casl 1h:

A. P., 58 years old, fell Ill !/V2,/-5 .ith pains ;L, Lhe upper quadrants,
vomiting and varying dlarrhea, at time constipation also. MSG 46/77 nm*
nothing unusual in the blood picture. He had similar complaints in the
suner of 19, wvh an anacidity with still exists today and an injuza
to th-i liver parenchya were diagnosed. No contact with animals.

-S%•'tomabic treatment, 8-10 days after disappearance of dicorxorts.

SGorological Tests: Serum from 6/2/53 Aggl.-procedure with past.
psoud)tbc. antigen.

Tjpo 1-1V negative
Type V 1:3200 +, 0oo (+)

Gorun from 618/158 Aggl.-procedure with past. pseudotboh antigen:
Type I-IV negative
Tps V 1:2,000, 1:400(+)

In both sera the Widal Agglutination Procodure with salmonolla-,
shigolla- and abortus band antigens was negative.

Sý,icrisis: The 58 year old patient had a serological3y proven aust.
pscudo-bc. infection of type V., which developed clinica3ly with gastro-
enteritic symptoms.

.- Infections caused by serological type V of past. pseudotbo, have
been very rare so far. On3l- Yuapp •,•, reported 2 case;s, mentioned above.
It must -e remembered• howevers that many times only the tr'pe I anttgen
is used in serological tosts, so that typo 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 uoe all
five pasteuwrlla antigens. As far as the clinical picture is concerned,
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0it hsi already bsen reported iM y Kna,; 3 as w(,ll as KnhJmann mid Her~u.=
th 'uc should exqp ct. the past. p3eeudotbc, infection to appear in the
f.:r m f taotroenteritis or other imcharactristic intestinal troubles in
adult:. In the case studied hei-, those symptoms predominated, end no
p' n. in the lower right. qitadrant were evr reported.

A. B., 8 year old girl. pain Ln body since 5/25/158. She loves
animal.s, has frequent contact w-th cats; pain on Mac Barney*

Findings on operabine: Appendil' red at dictal and. On the smog.11
intestIine largo gland-like bodi.es (big as hazelnuts),, Post operativo
event•,-no complications.

!Tistologtcal Findings: Swollen )4iph nodes showed acute 2l hadeniiis
and porilyMxhonitis, 1Myhocytic hyperplasia.

Serological Investigations: Serum 6/13/58, Agglutination toots with
pasteurella strains, negative.

Serum 7/16/58 with strains !-IV negative, with antigen Vp l.4O *

Indirect Race-Qooms-Test with Past. pseudotbc.-antircn

Type I negative
After absorption with S. paratyphi B agrlutination (-.'hich appearedSwith %ange IIwsn lne isbe idal test wilth shlaondlla,, shigenlap

with antiben II was no longer visiblwe ngalties with orinahosl a
abortus ban,, and tulareiia antig.ens were negative; wBR with orinut hosis
antison (BoThrins works) negative; KB1R with a virus aktigen; serum 6/13.,
1:20 mad 1:40 negative.

Intracutaneous injection with antigen from ri Mhadenitis-virur- '3/20/58)
negative.

11picirisis: This case was an acute appendicitis (1yIMhadenitis) which
could rot be definitive•y proven to be a pasteurellk infection with serologicalte chnigue s.

In the serum tests it was only possible to prove with the antigen V
antibody in low titer. It was possible to show a rise in titer. FSlcOcICI
antibodics were missing, the indirect Race-Coombs Test was negabive in the
lasb two sera w.ith use of antigen t.pe I. The original agglutination -rith
antigen II proved to be a paragglutination with salmonella antibodies.
Based on these ngabive results as well as the positive histological find-
ings we used other pasteurella strains as antivens, as was recoomended byMnapp; type It I, III of four strains were used. Perhaps a higher ag-

clutination titer would have been observed with use of other strains of
type Ve The present findings do not safrice to prove serologicaluy a
Past. pseudotbo, infection,

A differential diacnostic procedure was provided by the mesenterial
course of the benign ]2Mphadenitis virus infection (cat-scratch). Ttis
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wwas ritled out Vbecauce ci). tc:;t: perrtored vw3r- ne),a'W-vo in th.~s rc-ard..
The dtýaý;noutlc value of M wIL 1a the anti.~cn of a virus o: Lao Psitt~.eor-I*
LpIymhogranulom~a Cgroup (ofacFrancioz ant ChairE~an) was .o a'1cc.blc
hero (Zwirsoler). In our case thz KM3, was alco nmptive withU Ornitflocizo anti-
gon., as with a virus an'- *--,.n of sheap,, %fach can bo =ed to- de ==LztrL~to
rsitt.1cosi.o-%1fithosiL irifectionz acoo:4inz, to Donor. Ta-raforo in t1lti
lact, analysis a Pact& infection can only be ax 3pectod with hi.-h pit bi~billty#
si~nce other infect-ions with s .irilar morkpholo~y were excluded. Defi nite
sorolo',ical proof for thn presence of a Past. Isoudotbc. infection wtfut

* not brousht, forth,* however,

Cas') 6

Do X) , 15 yea~r old patient- bec'imu 11 with pains in the right loivr
abdomenj, no vomit~tina,, temperature 3P50

Findin~o 5/20/1958;- minimal pain with pressure on Mae flurney. I=C
50/78 3mgv, leukocytosis of 12,,P00, temperature' 3000. Diagnosis; suliaeute
append~icitis,, possibly consider I~Mhadinitis mesenterialise Treated.
conservatively with bed reat,, diet. After 3 days no more covplaints and
temper~ature normal. No further complications.

Serol~gical investigations: Serum 5/22/58,, Argi. test with past*.
*pselidotbo. anti4,e~n,

TYpe I 11320+j, l:6614 (W
Tye Il-V negative

0 Sartum 6/3/50
Type 1 1:64j00+0 1W1280 (4):
Type II-V rYegagive

Serum 6113158
Tyrpa I 1:660+x 1:,1280 N+
Type II-V negative

3picrisis: In the 3.5 year old mxtient clinicaUlly me.senterialls1ic
lymph idnitis was'suspected and it was serologically shotm to be -a pasteure2.3a
infi-chiono With oonservatir e treatyr-3rt i.iprovement was rapid.

X, H. Sch. mal 16 years; P. it.ii 16 years; 14. S. fen, Ox 3.0 .1ci-o.'
Afll th~roe contained the followinz i;ia observabions. Sara It';s ctiudied
seve-2i times (anirtal valnes 1:317M+) and it was definitely shor-n Lo be
Past. pso4.tbc. infections. 'These cases showed no peculaiaritioG of Special
interistt.

2.The followi~ng facts becize evident when a complete Stiuici 14a made
aboitw ?astourolla pseudotbco infections in man:

The clinical illness co rresponded to that described by Knapp =1
Masahof aad was 5i~milar to a Subacute or acute appendccitis. In only, one
00.80 did gastroenteric syqtoms predominate.
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The course "as always ithot co ripications, even if no U n.ibiotio
thcray was used. Only in the first case was streptonmycin cN•!oycd.

In reference to a,* of our patients our results support those c

oth-_rj NiZ.htn childien, a to 16 ;cars, onn adult, 58 years. The aduit
becarn ill from GaLtroenteritis, wheie as all o Lhers shoi-ed ap.-endiuitis
s L.): bx.z. a. Ies pr-do• tnated in our report.

*9n2;, i:. case 5 (questionable Pa.;? * nec'.1on) was contact i;tih LT±tmals
a-pa-•'n•. Hoirevr, in two other c>:lVrC.ed (cases 1 and 3) a possibili.ty

tha6 they ,iay have ha, c' :.Wcl :1'Ai ambx i waste products in their
pla•' arc-as. To answer this would 2.U:e to a wgiee wiW Knupp that In ',.der
to rilni.ize transfer of aerms to humans dlrocv contact with an1.Is should
be avoided. Another irrortant factor is tranxission of organisms in dirt,
etc. It is usually rather difficult to dcternine the "chain of infectivIty."

Since our observabions were conducted only over several months lie shall
refrain from discussing lorg-term diseases (years). A sure clinic! cdlaganostic
method is not at hand, as is apparent from the litoraturc, one car. nurely
suspect that a Past. pseudotbc. inf-,ction is presento. Of eight cases,
si:% 'wnre operated on because of a diagnosis of appendicitis. In c=5e6
conse:,vative therapy was re-comner.dcd bocaxse of suspicion of mesenLorial
lymphadenitis, while in case 4 it appeared to be gastorenteritis.

The his olozical findinrs of the mcsente.ial lMImodes allows for a
dofinIto diagnosis with hi-Ii piobility but not 100% surety. Other infoctions
may elicit similar histological alterations.

0To ensure that an infection is definitol,, Past. psendotbco on,' rmust
employ bacteriological and sorological methods. Probably scrologic muthods
are o: greater importance. DImnoznstati.n3 the presence of pathogens from
the blood of lynrph nodes is difficult (Knapp, Ilckor). We could only grow

* out Past. pseudotbc, once in a total of 4 Iyih nodes. This could be
dependent on the tUmo the specimen was taken (Knapp). In case 3 this apr
peared to be the case, where the op ,ration was perfon d. on the first day
of illness. Blood serum taken s• ,iultaneously contained no specific 'ntioen.
flowdver, consideration mrast be given to the differential susceptibility of

.individu&L, ileocoecal, lymph nodes. Since the organism does not requiro
much in terms of nutrients, no great advances are expectable from •er,
increasing the nutritioioal quality of the nutrient media. It is inrobable
that a better medliu will give a better cell mrowth. Perhaps anilials like
the gtinea pig, which is in routine use, in aiding diagnoses, will prove
to be more sensitive and will help in identifying the infection more ef-

[ fective]y and rapidly. It is relatlhrely easy to differentiate gram n9gative
Pareurella i-rth the stab method using co.monly used bacterial methods.
This iras more extensively discussed in the literature section.. as under
case 3.

Since the organism can only be isolated infrequontly the specific
antibody in the blood serum plays a more important role. The rmo-hcd of
choice was the Widal agglutination test. A sirrle determination of the
pasteirella Widal test, especially if titers are not high, may n' t be
defini.tive. At least two blood spcc:Lm-ns are required in order to fcllow
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A ~ ~t~ ..- n, ".:Zr rvr dr'es no"i' s,- .neh aboult a Prat,. pc-eudotbc. Liiiecitiofl,
but r;.- r~. shoirs tliat an lni~ccinn hal oc,.airretd,

Ti -,1i oi ny. m'tt 1,'i coitiotus In usitt; assm-ptlons whtuh z

conAv,sý th,. 4 r-_uc 1-0 tor. in, cas-' 1 thc 'eacton of antigen V in the proscxxao
of a type I-iatection is aL cajn in po~lnt.

Thc uswŽ or~ pastelUio1la ti.'3 tos r 1 II anid IIV in t~he cvai;r, o.?
ri~.e!1nZn past. 1.lint-sz, I.: only poszblbe If' the correspon~ina antill'.-'ies canf
Tu, P). be, dorinraboe~d at-e aboop.o wit calir.3el2a abicon (G.-i,:, s

P), W corrboratd. th 4r,.ar...,,. oý' 1nan) in case.5

Of reporbed cases of Past. -e~udot~bcs in~ections, 7 wercz o1' s*.=log~c,
ty,r I anI1 only ýone type V. F\Pen iA ft-ec I Irf'ections prodorLtrnatr, one
M~usu nx:v,ýrth- -less conricVer that the nor%3 rarc- ones iay contain PaZL"o-Ilfla
Vtpt- also. I7sJn z1 idal' s test Cx.r:'.na of :.ll .5 %tes should rind -,tt'Ulitys

*If Vi~cse are n,.ir~ative othar strao.niu: vith a difforential ability to --rl1tinatc
choUld be us-,ed,, as was recomitnizb-d 'by KnaOW

It has aready, been niontion-d in the litorature that the "'Zoxu-1icno~mnonl"
or inconmjpot~c blocIdn.- antibodies Chould be considered. We did noL cb serve
azWy cav of this.

',eci.~'1c antibody wa* dczaonctrablo:1 Viiitose_ cases wthere the pabhc~ien
could be uzultiuYod out,, becauso the antibxýUes are an expression of the
ac'm ve release processes of thc ho:At with tho p-atho.-en. Their Pr-!.;o:r.G

prrasrnts an important zmniber of the proof' of infecton "chain" a. .)ririnafl3,,
outlined by Rdbert~ Koch,

An imlortant question after its, detarxriininC. by the a~h~ntoitestj,
is thc' course of' recovery (healinn:) from, a past.. psexidotha. infv.ch o. i. In
our casos,, which were siml~1e cand free from~ complications., antibodyj tl.ters
were C~till dononstrable 2-3 wieeks caf'tpr the operation. Then a raA~d decrease
O nsil".1 uhich in somn case.3 went ,t4o "below-nornml"l values. Soreo~. oi..lly
and cl inic ally it was shown that cm-~1-Ah rcovv'-y was at hand. Thi i is
seen even in cases of rapid recove;-y (cilalcafly). It may be pos:;'-1VW that
40vrins can still be in the iesnca ,t.rCl %y31ph nodes (K(napp %). Tlioruof're
the s, croloeical co~urse may be of prorznos Tic as well as diaZnostLO-*.c .;ýVortanceo

Tn ceiclid~ins imontions should be navdp of the discreiv ncies b'2t-Axion
bsc-.,ileclsrliia results on one side =1 histolo.,,ic res".Y:10 on
the o "ihvr. This sort of' pattern, of' "non arcrecm:)nt1 was alreadyv olbsi~rvrd
by Kirapp. Case 2 of our xeport is simrdJ.'r in that theý seroloico -Ahat.-.
l.ndl.ated Past. pseudotbo. infec'inn, b'.t, this -Yas not substant ato
Mo.tcl1o-tafly. In the discussion it wa~s mntionlned that the dilrf'erem:it~ial
nusr .irbility of the ileocoecal 1.niph nodes nay be responsibln f'or this.

The reversn result; posi~tive his~toloZ1.cal finc'dn.& i.Titht no ;ultbxl' y
fornation was a~ain reported (Kna2pp 5, Graber,, Uaenselto Hocker), 1, nuzt.
be mcntionod that more thiat 10-l14 day intervals are needed in order to ,,Pva



'-1 L e ~'v dtj,~~ tbh- -x'.x.* ce of in iVI O.11tnilZ)t(c-
:r IT u th- .~ .L:-: b? .~ no pr..vi~ous repv'rtv are,

Clb " o,' r lL-,.:x- cnV:G -tore straiau o: t-1.0 *=aU
-, ~ ~ ~ a Qc i u ' we@LfLI.~ care abL~IIoc

arT, ;`V12 Ul-,c- -- LI. ' do ne"t coiL~V

coa.;i.,rn to, these -o., V.n. --I ýI ~l ~2an--Uoa can onil t bex~iected
Crromx m.ic-'obloloZ-4 cal rezoar'cli, v.ic~h al-o inclules o'u,.tr infecti~ons ais
cat-scratc1h illness, tulore%:11a and still. umn-moir virusus.

flrct~'1the exparionoea o.^ Kaz;,ý a'nd of lXasshio: demonstrated Ujat
'k as't. p.euidot~bo of ran is of in1ore !norLUse thanx was usual%3r as~sumeod

p~re-?!.ous2.,'. Also, uhen a ca.-a it; zu~s ctcd clinically,v bacteriooo~iap-
soroloP-tc and histolocic evidence must be included to ensure the corr-ect

Fe'.lo1wing(, a revieýw on thn lltf.'ratuzrc a report is given on .2 clixrical
cases (one questionable case) due to infeebion by Pazte-urella pvaudo..
tuborctilosis. Eirght ca~ses wirnea oontirned seroloegic-a3,r and occured t.8

t enlgn Conu uider tVie clinical picture of an appec'Klicitlis (seven c tss
and wstroent~xitis (one case). Seven cac-.s were caused by ty'pe I m-d
one cace by type V. In one case the cauzatbre microorganism wias isolated
fromn Zn Miscd nesenterial 2lyuiu node. The possible bactoriolosical and
serol,:'Ical ~,vthods for tho diag~iosis, thxe problems connct~ed writh the
diagnosia and thu iinVortance of the linfec-tlon of human beings 1'c Pastourella
pauoudotuborculosis hava-'boen discussed.
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