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ABSTRACT

P. tW4arensis, the causative organisin of tularemia, can be
readily and positively identified in formalin-fixeid and paraffin-
embedded humn tisnues, This was done in eight of rvine cases
examined. The diagnostic and therapeutic implicatIons of this
advance are discussed.
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I. INTRODUCTION

"Tularemia is a sporadic disease in man. Its diagnosis may be difficult,
pa.rticALap'ly when the disease manifests itself in an atypical form or has
been modified by antibiotic therapy. The most satisfactory method for
positive& diagnosis is bacteriologic culture. Pasteurella tularensisd is
cytotropic with fastidious growth requirements and, thus, special meFia and
some degree of microbiological skill are needed to ensure recovery of the
organisms in culture. In addition, there is a definite danger of infection
for the personnel in the laboratory. Therefore, an accurate and rapid
method for the identificat-In of P. tularensis that is not dependent lupon
the culture of viable organisms woul)d be of considerable value,

The technique for identifying antigens by fluorescent-tagged antibodies
was introduced by Coons and Kaplan,1 and after some technical m 'odifications
has been used in many areas of research and clinical application. The
reviews of Coons,2 Cherry and co-workers,. 3 Beutn6r,4 and Smithd sumffrize
the applied and thbretic&; ,t-tA.s. of fluorescent antibody techniques,

The purpose of this paper is to demonotrate the practical application
of fluorescein-labeled antibodies ro_ the detection of F. ___ia__e_6 in
human ±,issues that have 1)een fixed in furmnliný and embedded in paraffin.

TI PMATERIALS AND METHODS

The necropsy records of' the Deparl~ment of F[."hology, Washington
University, were examined and seven ia.,nen of tularemia necropsiel dursng
the period 1937 to 1941 were found. The clinical and pathological protocols
were reviewed and appropriate paraffin blocks and wet, fixed tissues were
used to make new histologic sections, The wet tissues had been either fixed
and stored in 10 per cent formalin or fixed in Zenkers-formol (Heiley's)
and stored In 70 per cent ethanol. Case 8 was necropsied in 1960. In
addition, a surgically excised lymph node from the axilla of a woman with
ulceroglandular tularemia (Case 9) was studied.

The new histologic sections were stained with hematoxylin and eosin,
Giemsa, and Gram's stains. Two additional sections of each tissue were
used for the detection of organisms by fluorescent antibodies. These
methods are described elsewhere.G,7
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III. RESULTS

The results are suiramriz.ed in Table 1. With one exception, P.
tularensis was identified in at least one tisesue from eachaease. Six of
these nine persons bad some contact with rabbý,tq pr or, to i111riess, rive
developed the ulceroglandular form of the disease and- four-lha~d tyl ho~t3
tularemia. In Cases 1 through 8, which were 'Patal, PaneWiom~~iQ~YTt;
was demonstrated at necropsy. Pý. tularensis was cultured in only o061 040e.
and isolated by inoculation of guinea pigs An thr'ee ihst66des.. I'Thfour------ 7
cases,.specific agglutinin titers for P. tular~nsis were elevated

it is apparent that the diagnosis of tularenia, in id 4,~b nine-
patients was based on clinical, serologic, or no2ýphologio:-4qunda;e lho~--x
morphologic appearance of the lesions in tulae~a isieatdt t- t
of the illneso. Early in the disease, focal. neorosi~ i~ &V&einit. -
natous lesions are characteristic in later stages of tul'6kOia. t4ýi
pro-antibiotic era the morphologic appearance of tulaxemilap>'wAý:ns~ ~a
of the granuloiaatous! type, J~owc~ver, in cases that have beentXeate d iith
antibiotics, clinic4 tx and p Qiot9ýgigga anatomy T~y &odfied%.
Case 6 illustrates this poiriL iii which the leaions were atypically granuir)-

It Is generally accepted -that P. tularensis cannot be demonstrated ,in
the ,=all hictologic. preirarat!one, -of hu1.Man f - qljsus Tn neither the Giemsa-
or Gram-stained sections of these cases were microorganisms of appropriate
morphology found. However, using fluorescent antiboaies, coccobacillary
mnicroorganisms~ with specific inmnunochemical reactivity of P. tularensis
were identified in many of these tissues (Table I and Figure 2). Tissues
fixed in either Z~enker's formalin an~d stored in 7(0 per cent ethanol or
fixed andf ,Acred in 10 per cent formnalin were satisfactory. The blue
auto-flu.&rescence of the Zenker-fixed tissue was bright and :ILn many instances
made it difficult to got satisfactory photomicrographs. It did not, how-
ever, -iiask the specific yellow-green fluorescenc-e of the con~jugated antibody.

IV. DISiCIMS3I0N

The retention of antigenic reactivity of' P. tulareasi~ after prol-unged
storage in formalin or alcohol. and subsequent processing into pa~raff in ~:
nOc- hltoge ther kau;iis-pec Lod. Poshiay's initial vaccine was preprire.!fj.-Oin
formalin--treaited c-ells of P. t;Llarensis A It was antigenic.
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The results obtained in the present study appear to establish the prac-
ticabiliLy of using fluorescent anlti~bodies for thta identificatton -of' p. - - -1
tularensis in human tissues. Positive identification was not made inaone

case(No.3).This material. was stored for 25 years but the lun~gs were t1he
only tissue available for examination. It should be noted that ithere we -

no history of contact with rabbits, P. tulardnais was not ISOlated, and
serum agglutinino were not elevated,

As more and more diagnostic laboratories begin to use fluor.PSoAt ahti-_
body techniques, it would be desirabl~e to include con~jugate~. 8Avtljer'a 4r
P. tulorepeis , In order to star't streptopycirý therapy-pop 1r~~
could be expedittouelyand safely ditignooed, u~ing qj'*rs or biopajeco fijked'
in f'ormalin. Other 4pplicationb could be those'iii the study of arahualo-

*matous. inflammatory proces~beg oý unicertain etiology in either surgically.
* excised specimens or'm4teridi from neoropsy.
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