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EVALUATION OF TULAREMIA DUST VACCINE TESTING
- USSR -

[Following is a transiztion of an article by N. I. Aleksandrov,
N. Ye. Gefen, K. 5. Capociko, Ne S. Garin, G. Ya. Gordon,

. I. Kozhushko, G. P. ¥orenev, Ye. S. Lazarcva, Ye. P.
Leyekhran, A« Ie Maslov, G. A. Pavliov, . D. Polivanov,

Pe S. Romanov, ¥. G. rybaksv, Y. Fe Sazckhvalov,

. S. Smirnov, . A. Shtern zd V. N. Chepkov in the
Russian-language pzriodical Zhurnel micrcbiolorii, epidemiologil
i immunobiclogii (lr;azins ol iiecrooioZozy, mpidemiology

and 1lmamunobiology), Volume 41, Nusber 2, Moscow, 196k,

ges 38-h3.7

In 1958 and 1959, Aerosol immunization of small grours of
people (156 perscns) with tularemia dust vaccine was carried oud with
Tavorable results. In-1i961 and-19627A study of a method ol aerosol
immunization with tularemia dust vaccine was conducted with a larger
contingent of people. -

The aerosol ixmmunization of the people was dorne in ordinary
rooms. Depending on their capacity, from 17 to 297 persons were
vaccinated at one time. The duration of each exposure to aerosol
izounization way 15 minutes.

Before immunization, a part of the people (L68 persons) underwent
disvensary examination, including medical inspection, clinical analyses
of the blood and urine, X-ray examination of the organs of the chest,
as well as an examination with thre help of an intracutaneous allergic
test wivh tularin (988 persons) and agglutination reaction (LLS persons).
Tre second group of individuals (2,L00 persons) did not undergo
dispensary examination arnd the aerosol vaccination was carried oul on
tae tasis of informaticn about their healih on hand at the medical
pecints. Zo.ediately after immunization, caily mcdieal olscrvation
wes oegun of the state of health of the inmnoculated porscns carried
cut over o neriod of 14 days. At the present time all those inroculated
have aiready been under medical control for zore than & juar.
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Besides the physical examination, L63 porsons from among thecs
innoculated were put through X-Ray examination a2t intervals of 1,
3tol, 7, 15 and 30 days after aerosol irmuni-=a%ion and a ¢linical

analysis of the blcod was made on 317 persons In these same periods
of time.

The individuals showing post-vaccination reactions were examined
according to a special plan which, besides a daily physical examination,
provided for measurement of the body temperature every four hours,
electrocardiographic and X-ray examination, clinical analysis of the
blood, urine and sputum, biochemical studies of the blood (sugar,
residual nitrogen, protein fractions and histasine), oxyhemomeiry
and determination of the indices for maximal ventilation of the lungs.

The post~vaccination reactions were classified as weak, moderate
and strong according to the degree of manifestation. To weak reactions
belonged those czses with a partial loss of the capacity to work
and an increase in body temperature to’ 37.5 degrees; to reactions of
moderate strength, the cases with loss of the capacity to work and
an increase of body temperature to 38.5 degrees in 2L hours; and to
strong reactions the cases with loss of +the capacity to work for two

or mere days, a body temperature higher than 38.5 degrees and a fever
lasting more than two days,

In all, 3,385 persons (See Table 1) were innoculated curing
the period 1957 through 1962 against tularemia by the aercsol method.
The immunized contingents differed by a dissimilar initial immunological
state. Thus, 933 persons before aerosol immunization had negative
sero-allergic reactions for tularemia, positive gero-tllergic reactions
were found in L2 persons and 2,410 persons were immunized by the
acrosol method withcit preliminary immunological examination.

The freguency and severiiy of th- post-vaceination reactions
vere in sharp dependence vpon the initial immunological tackground.

It turned out that in individuels having a Pclean" background
post-vaccination reactions were observed considerably more seldom,
were characterized by a much easier course, short duration and were
scldom accempanied by a 1nss in capacity to worke The immunization
of individuals with positive sero-allergic reactions was accompanied
by much more frequent and strong post-vaccination reactions. However,
in spite of the great frequency and manifestaticn of the post-vaccinaiion

reactions, all of the innoculations ended in full recovery in two to
four days.

In individvals who were not preliminarily examined, the vaccination
caused a relatively low rate of reaction.

Research which was conducted established the dependence of the




rcactogenic nature upon the inhaled dose of vaceine. Thus, vwhon
ir-unizing the group with the negative immu-nlegical background -~iih
oriimal doses of 5.5 to 28 million micrcbes, general reactions w2
registered by 1l.19 per cent of the vaccinated persons at a “ime =hen
the administration of 130 to 320 million resulted in an increczce in
the number of general reactions up to 2L.2 ver cent. Vaccination on
a positive sero-allergic background with coces of 1 to 28 millien
nicrobes caused the appearance ol general reactions in 28.5 per cent
of those innoculated. Thereby, in individuals immunized with doses
of 1 to 4.8 million microbes, general reactions were observed in
23.2 per cent, and among those innoculated with doses of 5.5 to 28
million microbes in Ll.5 per cent.

The effectiveness of aercsol znd cutaneous immunization of
tularemia vaccine was evaluated according to the agglutination reaction
and the intracutaneous allergy test with tularin. Reactions were
produced according to the generally accepted methodolegy in 15 to 20,
30 to L1, 90 to 110, 180 and 360 days after immunization. Only the
individuals were examined whose sero~allergic reactions before
vaccination had been negative.

The immunological efiectiveness of the tularemia vaccine wzs
studied depending on the inhaled dose of the preparation (See Table 2).

4ds is known, the titers of the agglutinins do not reflect the
intensity of the immunity during tularemia; however, they are evidence
of the immunological improvements in the organism of the innoculated
persons in answer tc the administration of the vaccines, Therefore, a
comparison of the dynamics for the titers of the agglutinins gives
scme idea of the effectiveness of the various means and methods of
vaccination against tularemia,

The research showed that aercsol immunization with tularenmia
dust vaccine provided a marked immunological reorganization of the
organism of the innoculated persons. Thereby, the indices of the
agglutination reactlion were in a fixed dependence from the sizes of
the inhaled doses of the preparation (See Table 2). Small doses
(1 to L€ million) caused the least marked immunological improvenmen: s,
the moderate doses (5.5 to 28 million) provided a distinct immunclegacal
effect and, finally, large doses recsulied in the most intensive chanzec.

A study of the serums from people immunized cutaneovely was
carried out 30, 60 and 180 days after immunization. Thereby, it
turned out that a positive agglutinaticn reaction after 30 davs was
resistered in 9L per cent of those innoculated with an average titer
of 1 to 170, Accerding to the titer of agglutinins for this periog
of time the results of cutaneous vaccination were l.h times lower
than the results obtained by aerosol voecination. After two months
an agzlutination reaction with an average titer of 1 to 197 was rezistered
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for 94 per cent of the innoculated persons and, after six months,
for 80 per cent of those innoculated with an average titer of 1 to 70.

Compared to the serum test, the skin-allergic test, in the
opinion of the majority of the research specialists, is the more
reliable test for determining the immunological reorganization of
the organism of the persons innoculated against tularemia.

From the results of the study of the use of the skin-allergic
test on the immunological improvements in people subjected to aerosol
immunization {See Table 2), it is apparent that the indices for this
reaction were relatively high. Thus, - .individuals immunized with
1 to L.6 million microbes, in 15 to 20 days after vaccination a
positive skin-allergic test was observed in 57.8 per cent, and in
30 to LO days in 86.4 per cent, and remained at a high level (75.2 per
cent) up to half-a-year and even for a year's time (64 per cent)
from the day of immunization. Among persons innoculated with 5.5 to
28 and 130 to 320 million microbes a positive skin-allergic reaction
was observed after 15 to 20 and 30 to Ll days after vaccination in
82 to 100 per cent of those innoculated and after 90 to 110 days in
i 87 per cent. In 71 per cent of innoculated persons a positive skin-
allergic reaction was found after 360 days.

e m e i i e iR - o v B <
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Conclusions ’

1. The number of positive reactions in those innoculated by

the aerosol method depended upon the size of the inhaled dose of
vaccine.

2. Vaccine in doses of S.5 to 28 million microbes, while
causing an insignificant reaction, provided a sufficiently marked
immenolcgical reorganization of the organism of the innoculated persons.
Therefore, at the present stage of study for aerosol immunization

against tularemia, the given doses should, apparently, be taken as
optimal.

3. The reactogenic nature of aerosol immunization with tularemia
dust vaccine depends upon the initial immunological state of the
organism of the persons innoculated and upon the dose of vaccine.

During aerosol immunization of people with optimal doses of vaccine
without preliminary immunological oxamination, the general reactogenic

. nature came to 2.32 per cent, and on a negative sero-allergic background
to 1.19 per cent. i
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TABLE APPENDIX
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