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RUSSTAN AND ENGLISH TRIGONOMETRIC FUNCTION§

Rucslun English
sin sin
¢S . <cos
ts tan
kol cot
REchy s¢l
cCsol ase

ch cesh

th tanh

ct coth

sch sech

esch ¢sch

arc sin sin~!

arc cos cos-l_

arc tg van~}

arc ctg cot™1

arc sec sec™t

arc cosec ese”

arc sh sirh™1

are ch cosh™} ‘
arc th tanh™}

are ct coth™*

arc sch sech™?

arc csch esch™?

rot surl

1z loz !

GRAPHICS DISCLAIMER

A1l figures, graphics, tables, equations, etc.
merged into this translation were extracted
from the best qualitv copy available.
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INVESTIGATICON OF THE LETHOD OF AEROSOL TIICTUNIZATION
WITH Pcuwwder PLAGUE VACCINE CIi WIDZ CONTINGENTS OF PEOPLE

N.I. fleksandrov, N.Ye. Gefen, K.G. Gapochko, N.S. Garin,
S.S. Panilyuk, L.L. Yercrova, R.F. Kuzina, G.G. Xoridze,
A.P. Labinskiy, V.A. Lebedinsxkiy, A.I. laslov, II.P. Osirov,
V.he Silich, M.S. Smirnov and N,I. Tsyganova

(Received 26 September 1952)

Successful testing of the methed of aeroscl Immunization
o against plague on limited continzents of people was carried cut
3 in 1961 with the authcrization and recommendaticn of the Serume-
; Vaccine Committee of the linistry of Health of the USSR to

3 \ead1c meres widespread testinsg.

While performing this work we simultaneously solved several
problems, particularly the approval of the technique for maés
aerosol 1rmunization with pouwder plague vaccine under practical
conditions, the verification and refinament of the data obtained
earlier which indicated the harmlessness and low reactcgenlcity cf
this method of immunization, and also the compariscn of the
rqactogenicit&%?ﬁéunalogical affectiveness of the acerosol methed
of vaccinati~n with the reactogenicity and and immunoclcegical
1 effectiveness ol the subcutaneous and epicutane>us methods cf
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airministering o living placue vaccine,

In atiition, in a cormparative aspoct wo stuwiiod the sincle
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For the aerosol immunirzation we used a dry living pouke plague

- vaceine made from the EV strain,
L The vaccinati.-n was conducted in normal rooms 30 m3
112 m). At the tim~ of the administrations of the immunizaticn

4 10190 percons were acccmodated in these room sinultaneously.

and

E»l The preparaticn was continuously otomized during the
course of the administration. During the Immunization in the
roomn with the small vclumq)in the process of selectins the cptil-
num dose of the preparation)B to 30 g of vaccine were oatYomized

During the massive vaccinaticn which toock place in the
large room, the outflow of preparaticn was 10-12 g. The duraticn
of the immuniration cycle was 25 minutes (preraration - 10 min-
utes, vaccination - 15 minutes).

T

- The aerosol immunization was administered to 716 persons.
5,: Eefore the vaclnnation we coniucted their medical examination,
including a detailed inspectlion, analyses of the blood and
urine, and alsc a roentgenosccpy of the chest orgsans. The

- contingent subjécted to the 1mmunization was compcsed cf virtu-
4 ally healthy people. Of thcse persons who were inncculated,26
3 had been vaccinated subcutaneously with the EV vaccine two years

earlier.

After the vaccination medical supervision was established

u ki L e
[N

r%_ for thcse immunized,

ol o e g

The statc of health of the 550 perscns innocculated by the
K acros~l method was traced for a year, up to the present tine,
-4 and scm2 deviations from the norm were recorded in therm.

REed o vy sons - .
- \ 5

in exanination of those persons imrnunized during the first
eisht days after the vaceination included daily thermcmetry,
interrocation for the purpose of exzplaining subjectlive sen-
saticns, hemotological and roenteenccoceepic Investications,
Th2 blcod samrling and tha roontaoncescopy were conducted on the
ist-2ni, JSrd-:th, 7th=%th Jay »f observatien, In each of those
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time periods we examined an average of %0 persons,

The immunological eftectiveness of the vacclination was eval-
uated by setiins up intracutaneocus allergic tests with pestine,
manufactured in the Saratovsk Anti-Plague Institute, The other
test which we used was the determination of the titer of specific
antibodies in the hemagslutination rezetion according to the
Levl technique. The testing with pestin and the titer deterrmina-
tion of the antibodies were carricd out on the 7th, 30th, and
90th days after the vaccination,

with the inhalation of 8-195 million microbes of the EV
strain there were no post-vaccinal-reactions in any of the 716
immunized people. An increase in the inhaled dose to 200-300
million microves caused the manifestation of general post¥vaccinal
reactions, which, however, were recorded rarely (in 3 of the 1C0
immunized) and proceeded in a light (27) or average (1%) form
f7ith respect to weight)with an increase in temperature to 37.2-
380. These reactions completely pass after 12-36 hours.

Ko local reactions to the lmmunization appeared on the part
of the respiratory organs,

In the majority of people subjected to the aerosol vaccina-
tion we noted shifts in the state of the prescribed elements of
the blood, expressed primarily in the change in the quantity of
leukocytes (Table 1). Even after 1-2 days in the absolute majcr-
ity of those inncculated (87%) the quantily of leukccytes grew;
in addition, in half of the cases this increase exceeded the
boundary of the pihysiological norm (9000 per 1 mmj) and should
be valued as leukocytosis, Three-four days aftar the vaccinaticn
we observed a tendency toward a reduction in the number of leux:>-
cytes in part of those persons innogulated (in 07 of the examinei
cases the number of leukocytes was lower than the initial level,
in 36.5% - scmewhat higher and in 23,5 - at the same level),
Leukceytosis was recorded only in 13%.5 ‘n this time perilod,

»
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A significant change in the settling rate of the erythrocytes
was not noted in any of the examination periods,

The data obtained during the course of the hematolosical
examinations of those persons vaccinated indicate that in the
majority of persons a general sferaotyped reaction, pronounced
in the changes in leukocytes, devéloped in response to the immu-

nizatioh.

-The setting up of intracutaneous teztcs with pestin precedei
the investigation of this preparation, whose purpose was to de-
termine the specificity of the reactions caused by it in those
persons innoculated. The data obtalined from 130 non-lrmunized
rersons revealed the absence of pronounced nonspecificity of the
reactogenicity of the preparation. Positive reactions wvere
recorded in only 7 persons (5.4¢!). Similar results were obtainei
in experiments on gulnea pigs.

The aerosol vaccination with powddr plague vaccine caused a
sharp immunological reorzanization in those persons innoculated,
which was manifested both in an increase in the sensitivity to
pestin and in an accumulation of specific antibodies (Table 2).

Table 2

Results of the setting up of intracutaneous tests with pestin ani
the determination of the titer of the antibodles in those perscns
vaccinated by the aerosol method

| Tests with pestin - Hermiealutination rezu;_uon
Day o !:ua}:e:- Total ‘hmbex' “Total | A
; 3 ot verage .
gtigﬁ l persond pgcu&vt Positive titen of

Y 444 -
+ +4 PCx' on3 | TAeRES Y antibodies

ex-u:.une;l tions cxaminci tions"

3o.th 3 16 ] 14
90.th 10 5 1 4

'
1-th 12 1 - ! -8 1:10
'-

1T.G. Abdullin, ¥X.I. Volkovoy, I.I. Kesh'yan and Yu,ll, Zakharcv
took part in the study of immunclogical effectiveness.



& In addition to this we undertook an investigation whese pur-
) pose was to study the reactegenicity and immunological effective-
ness of a dcuble aerosol veccination and to compare it with the

reactogenicity and immunclogical effectiveness of the other
B schemas and methods of administering a living plague vaccine
B (single acrosol, single and double epicutancous and subcutaneous).,

}E- The double acrosol vaccination was given with a 5-day inter-
3 val, The dose of the first vaccination vas an average of 200

f} million microbes, the dose of the second - 100-200 million ml-

1 crobes, To obtaln comparable data a group of people were simul-
taneously innoculated one time wlth a guwl\er vaccine with a 200-300
million microbe dose.

. For subcutaneous and epicutancous vaccinations we used

f;? vaccines from the Irkutsk Anti-Plague Institute (series No. 33%)
X and the Saratovsk Anti-FPlague Institute (series No. 3). With

a double vaccination the interval between udministrations of the

CGAGARR AN AN
. T IS s“‘"‘\‘

preparation was 7 days. Vith a subcutaneous immuniration we

] administered, according to instructions, one huran dose of the
3f' vaccine the first tlme and 0.6 human dose the seccnd time. Th2
?ff epicutaneous vaccinatlion was given 1In accordance with real in-
= struction.
Ef' The most pronounced immunological reorganization was reccrdsd
xﬁ; in persons vaccinated twice by the aerosocl and subcutaneous
Ei} methods; the second most pronounced - in thecse vaccinated once
) by these methods. The immunological effectiveness of the single
?5; and double epicutancous vaccilnation was lower than with the first
o two methois of vaccine application (Table 3).

The reactogenicity of the vaccination methods examined by us
. 3 differed significantly (Table %). The suu percentase of the

?f general reactions to the sinsle aerosol vaccinaticn did nct exceci
%ii 3; in addivion, not cne strong reaction was recorded, Repeateid

- 3 aerosol vacclnation caused the manifestaticn of reneral nest-

i;\ vaccinal reactiocnssomewhat more often (16); in addition, in
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half of them vhe reaction was evaluated as strong.  With resrpect
to the clinical picture the reaction did not differ from the
reaction to the first vaccine aspiration. Uith repcated adminis-
tration of the vaccine we noted the manifestatlion of local roac-
tions (in 57 of thos2 inncculated), which preceed in the back-
ground of the general reaction and manifest themselves In the
form of light laryngotraciicites, which disappeared immcdiately
after the reducticn in body temperature to the ncrmal level,

Subcutaneous innoculaticns were siznificantly more reactc-
genic. Vith a single administration of one human dese {2 billion
microbes for the gilven series) the general post-vaccinal reactlcns
@epending on the series or the preparation)were reccried in
41-2007; in addition, in 16.4-927 of the perscns vaccinated they
were evaluated as of averazge severity aniggérious. The genaral
post-vaccinal reactions, whizh appeared 1n response to the sub-
cutanecus administration of the preparaticn, did not difrer, with
respect to the clinical picture, frem the reacticns té the aerc-
sol vacclnation; nowever, thelr symptoms were significantly more
pronounced and they continued tc bo serious, being acccempanied ty
the complete lack of work capabllity on the 1st, 2rnd, and 3rd
dayvs. A 1local reaction to the subcutanecus inncculaticn
(infiltrate and soreness at the place of the administration,
regional lymphadenitis) was observed in the absclute majority
of versons vaccinated (95-100§) and continued for 2-7 days.

Repeated subcutaneous administration of a decreased dese cf
vaccine (1.2 billicn rmicrobes) caused feneral reactions in a
smaller percentage of cases (28). Loecal reactions uare observesd,
ar before, resularly (927).

The reactogenicity of the epicutanecus m2* od of im:uunira-
ticon vias studied Tros the rosults »f the mass single vaccinnticon
of 5500 persons, Gonaral reacticns were ckservel in .47, local -

in 977 of those innsculated, Roneated eoplcutanccus vacclination
ild nct cause iteneral reactions.
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TheYdhfélgiven{lead to the conclusion that the most pro=-
nounced sero-allerpic shifts are recorded in the persons innocu-~
lated twicg)with the aerosol and subcutaneously; however the
reactogenicity of the aercsol method of vaccination is immeasur-
ably lower than the reactogenicity of the subcutaneous method.

The epicutaneous method of immunization, with respect to genecral
reactogenicity, corresponded to the aercscl, however, with respect
to the number of local reactiony significantly exceeded it and
ylelded to it with respect to the level of serc-allergic reorgan-
ization which appeared.

CONCLUSIONS

1. The\gingle aerosol immunization of people with powdew
plague vaccine was accompanied by a vweak general reacticn,

3! e gpubln aerosol vaccination of reople, carried out
with a short interval betueen innoculations (5 days), was charac-
terized by a somewhat nidgher reaction cuirpared with the sinzle
vaccination, The reaction was significantly less pronounced
than with a subcutaneous vaccination.

3. Tne epicutaneous method of imwunization,with respect to
nunber and intensity of general reactions,corresponded to the
single aerosol, but with respect to local reactogenicity it sis-
nificantly exceeded the aerosol.

¥, The most pronounced sero-allergic shifts were noted in
these persons who were innoculated twice; in addition the immunc-
lczical effectiveness of the aerosol methed of vaccination cor-
respronded to the immunological effectiveness of the subcutanecus
methecd. The immunologicai effectiveness of the single z2nd double
eplcutanccus immunization is lower than the aerosol and sutcu-
tanenus,

5. e need—te-make a further and more ln-depth ccuparativ
stuiyf%f the rfactomenicity and immunolormical offectiveness of the
aerosol, subzutaneous and eplcutanecus nmothods of Immunizaticn
a:zainst plasue,
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