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Immunization of Guinea Pigs Against Typhus Exanthematicus.

I. J. KLIGLER, L. OLITZKI axnp M. ASHNER.

From the Department of Hygiene and Bacteriology, Hebrew University, Jerusalem,

Although many attempts have been made to discover a method
of immunizing animals against Tvphus exanthematicus, only a few
isolated partially successful results have been reported.

Immunization has been accomplished with live virus mixed with
immune serum’ as well as with repeated injections of minute doses
of live virus.® Immunization with heated tissues from infected
animals has yielded negative results. Positive or partially positive
results have, however, been reported with carbolized and formol-
ized suspensions of Rickettsia. Breinl® has partially immunized
guinea pigs with carbolized suspensions of infected lice stomachs
containing large numbers of Rickettsia, while Zinsser and Cas-
taneda® have recently reported successful results with formolized
suspensions of Rickettsia from tunica material from guinea pigs in-
fected with Mexican Typhus.

Our experiments were conducted with the European virus and we
were concerned with the possibility of producing immunity with
dead or attenuated virus in tissue suspensions. Suspensions of
brain material from infected guinea pigs treated in a variety of ways
with antiseptics, metallic sols and colloidal adsorbents yielded nega-
tive results. Positive immunization has, however, been obtained
by 2 different procedures. These results, interesting in themselves,
are significant also because of the theoretical problem involved.

We confirmed the work of Breinl’ and succeeded in immunizing
guinea pigs with formolized Rickettsia suspensions obtained from
infected lice. The degree of immunity seems to depend on the
quantity of suspension injected. No animals showed temperature
above 39°C.

In other experiments brain suspensions were used. In connec-
tion with the colloidal adsorption experiments it was found that dis-
tilled water inactivated typhus virus after a relatively brief exposure.
Virulent brain virus suspended in water becomes inactive in 6 to
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458 PROCEEDINGS

8 hours and no longer produces an apparent infection in guinea pigs.
Four to 5§ successive injections of 0.5 to 1.0 cc. of a 4% brain
suspension into guinea pigs immunized them against a reinfection
with a dose of typhus virus which produced 100% infections in
controls. A summary of these experiments is tabulated in Table II.

TABLE II
No. of| No. of| Amount | Interval |Duration of Reaction Result* of
injee- Janimals| injected | between |inactivation infection
tions infections
ce. days hours
5 1 0.25-1.0 4-6 6 4 days’ fever, |Immune
max. 39.8°
5 1 0.5 4.6 |3 times 6 |[No fever i
2 » 5
4 1 0.5 56 |2 7 6 |2 days’ fever, ’?  (inter-
2 4%imax. 39.9°, af-|current infee-
ter 3rd injection|tion)
5 2 0.5 37 |8,7,6,5, 7 [No fever Immune
5 4t 0.5 4.7 |7,6,5,5,4%(3 no fever; 1|3 immune
small rise in[l typical infee-
temperature for|tion
2 days; after
3rd injection

* In all cases controls infected at the same time with the same dose developed
a typical infection after an ineubation period of 6-7 days.

t 7 ce. mixed serum from these animals taken just before the infeection pro-
tected a guinea pig against an infection with typhus virus.

Thus far carbolized or formolized brain material has failed to
produce the same results, and it would appear, therefore, that in the
case of the water suspension we are dealing with an attenuated
virus. The interesting aspect of these 2 series of experiments is
that the concentrated Rickettsia suspension behaves like a bacterial
antigen, whereas the organ suspension reacts in the manner of a
filterable virus; in the one case immunization can be effected by a
presumably dead suspension of the infectious agent, and in the
other it can be produced only by a live attenuated virus. This prob-
lem is now being studied more comprehensively, but the idea
naturally suggests itself that the probable reason for the failure thus
far to immunize with dead tissue virus, is the relatively small quan-
tity of antigen present. If, as it appears, the degree of immunity
produced is dependent upon the quantity of antigen injected, then
there may be a simple explanation for the failure to immunize with
dead virus suspensions.



