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ARSTRACT

P. tularengis, the causative organlsm of tularemia, can be
readily and positively identified in formalin-fixed and paraffin-
embedded human tissues., This was done in elght of nine cages
examined. The diagnostic and therapautic implications of this
sdvance ars dilscussed,



I. INTRODUCTICN

Tularemia 1s & sporadic digease in man. Its diagnosis may be difficult,
partiéulérly vhen the disesse manifests itself in an atyplcal- form or has
been modified by entlblotic therapy. The most satisfactory method for
positive diagnosis is bacteriologic culture. Pasteurells tulsrensisg is
cytotrople with fastidious growth requirements and, thus, special media and
some degree of microblological skill are needed to eusure recovery of the
organisma in culture. In addition, there is & definlte danger of infection ’
for the personnel 1n the Laboratory. ”herefore, an accuruLe ond. rapid

Lhe oulture of viable organiamq would be of considerable valuc.

The technigue for ldentifying antigens by fluorescent~tagged antihpdies
s Introduced by Coons and Kaplan,1 and after some technical modificatlions
hag been used in many areas of resesrch and clinicel applieation, The
revievs of Coonaf Cherry and co- workers,a Beutner,‘ and Smiths summarize

The purpose of this paper 1s to demonctrate the practjcal appllc&tion
of fluorescein-labeled antibodies tor the deteciion of 7. Lutarensis in
human tlssues that have been Tixed in formalin and enbedded in poraffin.

11. MATERTALS AND METHODS

The necropsy records of the Departumenlt of Pathology, Washington
Unlversity, were examlned and seven cases of tuleremia necropsied during
the period 1937 to 19L) were found. The clinical and pathological protocols
were revieved and appropriate paraffin blocks and wet, fixed tissues were
used to make new histologlc sectiouns. The wet tigsues had been either fixed
and stored in 10 per cent formaslin or fixed in Zenkers-formol (Helley's)
and stored in 70 per cent ethanol. Case 8 was necropsied in 1960. In
addition, & surgleally excised lymph node from the axllla of a woman with
ulceroglandular tularemia (Case 9) was studied.

The new histologic sectlions were stained with hematoxylin and eosin,
Giemsa, and Gram's stalns. Two additlonal sections of each tissue were
used for the detecllion of organisms by fluorescent antibodies. These
methods are described elsewhere,6s?
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III. RESULTB

e e e e

The results are summarized in Table I. With one exception, P,
tularensis was identified in at least one tisgue from each case, Bix of .
these niné persons had scme contamet with rabbits prior to-illness, Five
developed the ulceroglandular form of the dismasge and- four: had hyp
tularemis. In Cases 1 through 8, which ware fatal, pneumonié involvemant |
was demonstrated at necropsy. P tulegrensis was cultured in only onE came
and lsolated by inoculstioh of guinea piga in three. ‘lhstances. ” In four:
cases, speciflc agglutinin titers for P. tularensie vere elevatad
sipnificantly. . %

It is apparent that the diagnosis of tularemia in six Y&
* patients was based on clinleal, serologle, or morphologio gmqunda. “The- -
morphologie appearance of the lesions in tularsmia ja related: Q”thevstagar oo
of the illness. Early in the digease, focal necroslg 1W. & dent’ Gyahuldm'_?~ b
matous lesions are chsracteristic in later stages of' ‘tulsy mia. In e 3 . g
pre-antibiotic era the morphologic appesrsnce of tularemia.whs most . usua]lv.u,p.. i
_However, in cases that have been treated with
antibdotics, c1ivicel featuves and pathologicel anatomy may‘be\modifieu. nlzliwggﬂgx

Cage B illustrates this poini iu which the lesions were atyplcully granulo-
matone ’T‘" gure 1_\. < o . '\“

It is generally accepted that P. tularensls cannot be demonstrated in o
the usual histologic preparations of human ftissues. Tn neither the Glemsd-
or Gram-stalned sections of these cases were microorganisms of appropriate ,
morphology found. However, using fluorescent antibodies, coccobacillary *@ 'i
microorganisms with specific Imnuncchemical reactivity of P. tularensis - - 1
vere ldentified in meny of these tlssues (Table I and Figure 45. Tisgues :
fixed in either Zenker's formalin and stored in 7O per cent gthanol or . :
fixed and stored in 10 per cent formalin were satisfactory. -The blue :
auto-fluorescence of the Zenker-fixed tlssue was bright and in many instances
- made it difficult to get satisfactory photomicrographs, It did not, how-
ever, uask the speciflc yellov-green flucrescence of the conjugated antibody. |

V.  DISCUSSION

The retention of antigenic reactivity of P. tularensis after prolonged
storage 1n formalin or alcohol and subsequent processing Into paraffin won
not altoge ther unsuspected. Foshay's initial vaccine waa prepered {ros
formalin-trested cells of P. tularensie.® Tt was antigenic.
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The results obtailned in the present study appear to establish the prac;
ticability of using fluorescent antibodies for the identifleation-of P, = — -
tularensis in human tissues. Positlve ldentification was not mede in one
case (No. 3). This material was stored for 25 yesrs hut the lungs were the
only tissue available for examination. It should be noted that there yan
no history of contact with rabbits, P. tulareénsis was not isolated, and -
serum agglutinins were not elevated. o o

As more and more disgnostic lasboratories begin to uéé flﬁorésé&ﬁ%raﬁfi;Q;

body techniques, it would be desirable to include eonjugeted entipers For'
P. tularepsis, In order to start streptomycin therapy promptly; tuldFemi

excised specimens or materidl from necropsy. R

i - .

metous. inflammatory processes of uneertain etiology in either surgiecally -

could be expeditiously and safely diagnosed uging gfisars or blopsles fixed ST
‘in formalin. Other applications ctuld be .those in- the study of granulo~ ‘
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