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Aleksandrov, M, 1., Géfen,vw. E., Capachko, K, G.,
Garin, N, S., Maslov, A, 1., Mishchenko, V., V., and Smirnov, M, S,

Aerozol'naya immuniéatsiya sukhin! pylevymi vckisinaml 1 snotoke
sinami, Soobshchenle IX, Dal'nelshce izuchenic reaktogennostl
i Immunologicheskoi effcktivnosti metoda aerozol'noi famunizatsiy

- pylevol brutselleznol vektsinol

. o
[Aerosol immunizatlion with dry powder vaccines and toxolds, Come
munication IX, Further study of reactivenessa rd immunological
effectivencss of the method of aerosol imnunization with the
brucellosis c¢ust vaccine])

“Zhurnal Mlkrobiologll, Epidemiologit o Immﬁ?obiologil
! ra

33( 12)3 95=102, Dec, ‘9620 -'14803

{In Russian)

It was mentioned in our previous reports that {n acrosol

immunization with the brucellosis dust vaccine, in an experiment

b

on animals, its hich effectivoness, harmlcssnisss and mild reactive=

hess, were revealed, The same results were obtained alse in the

‘study of the given method in immunization on’llmited groups of men.1

After that, with the permission and recormendation of t he Serunale

Vaccinal Committee, the siudy of the ¢ited method of immunization
was conductaed by us on Iarggr contingents, The results obtained
at that time are cited:in the present report, We studied t he ree
activeness and immunologicai erfectivéness of the method of aerosol

imnunizat ion depending on the inhaled dose of the dust vaccine, as

‘wcll as on the Immunological state of contigents that were sudjected

to vaccination,

iJoutnnl of liicrobiolegy, Epldeniology and Immunobiology, 1960, nos,
6,10,12 and 1961, nos, 1,7,9; Military=iedical Journel, 1958, nos,

) 10.11’12: 1959’ no.ﬁ, and 1960, 00.12.
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During the years 195L-1960, 1201 pcrsons.wcrcixmmunizad
by the aerosol nmcthod with the brucellosis dust vaccine,
Among this number, 305 persons were workers at the sovihoz
"Karmanovo", which during the last 15 years has bec; reqistered as
a brucellosis focus of the cow typé. The zerosol immunization of

these workers was conducted as a planncd zntiepidemic neasure,

For & considerable part of t he vaccinzted, essentially, 1t proﬁed

- to be & rcvacclnétion, since many of thea (180 persory have &l ready

been vaccinated against brucellosis in previous years, [Begin p. 961

Eefore immunization 619 persons underwcnt observations at the
d{spensary, which incluﬁcd medical examination, clinical analyses
of klood ani'urine, as well as x-raying of organs of the chest, The
renaining S5&2 personaiunderwent only 2 usu.l medical exsnmination,
without @1y observations at the dispensary, All those liable to
Imaunization werc preliminarily examincd for the scensitivity to
brucellosis {nfcction withthe ald of reactions of "Byurne®™ [Burnet)
and Wright (Huddleson).

A3 a rule, virtually healthy pcople were permitted to undergo
the aerosol iImmunization, who showed negative sero-szllergic reace
tions, Only for the purpose of a decpened study of the characler
of postvacinsl reactions to serosol {mmunization 65 persons with
pbsltive reactions wsre sublected tot he experiment, as well as a -
small group (10 persons) with initlally chronic metastatic brucele

losis in the stage of compensation,

.
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Date, characterizing the state of hcalth of 619 persons thet

were subjected tothe aerosol $mmuniczation, obtained {n the dispen=-

" sary are summarized in tatle 1, [Sce the table at the end of trunse

letion]

1t is scen from the cited data that only people with a regular
state of nhcalth, with the habitual age‘pathology, who ware refcrrcd»
to the catcgory of "virtually hcalthy” underwent the serosol {mmu-
nization with the dbrucellosis dust vaccine, They were distriduted,
according to ege, in the following mannrer: 1£-30 years =80%; 30-40
years == 1L 433 LO-50 years == 57, and 50«60 ycars o0ld e 0.62.

As 1t was mentlioned earlier, 180 persons, among those who
underwent a.rosol Immunizatiorn, were vaccincted praviouily. tetween
the years 1954-1959, against brucellosis by the subcutaneous method,
but before the serosol immunization the scroeallergic reaction in
them was negative, '

, .The aerpsol'xmmunization was conducted in ordinary rooms, volume
of 40 to 160m3, cleared fron superflous furniture, Up to 200 per=-
sofns were brought together, s!nultancousiy, in these roous in a
stending position, Atonlzation [Eegin p, 97] of the vaccine was
conducted continuously from special apparatuses during the course
of the entire scssion, which continuecd for 15 minuted,

During the eerocol irmmunization each of the vaccinated inhaled

250-820 milifon live microtes of the vaccinal straln of Br, adortus -

bovis 1G«BA, This dose provcd to Pc optimal in the gerosol imnunie

A detailed description of the method of acrosol {mmunization of men
hes becen given in the Journal of Microblology, Epideniclogy and Iz~ .

munobiology, 1961, nos, 7 and 9,
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zatiun of people, 33 the specially conducted research has shown,

Fedical examinctlon of the stzte of health of the vaccinated

was conducted during the ccurse of 20 cays with daily thermometry

and questicning, A crreful medical obﬁcrvation wvas conducted for
about 2 years on the vaccinated who were ia amy uhits (427 persons),
while of thosc vaccineted from the shoe factory and the sovkhoze

during the course of one yeer,

X-ray exaxinations of the chest organs were made o: 506 serosol
vaccinated on the 1st, 3-lth, 7th, 15th ard 20th days; In 159 per-
sons during thesé periods emalysis of peripheral blood was made, and’
In 36 persons a clinlcal gnalysis of the sputum,

The vaccinated with postvaccinal recactions were examined accor=
ding to = special plang It specified thermometry every 3=k hours,
electrocerdiographic and x-ray cxamin%tions, cliniczl asnalysis of

ne peripharal blood, of uflne and spttum. hiochicnical examination
of biocod (3ugar, residual nitrogen, histarinc, protein fractlons)z.
oximetry, and determinction of indices of maxinum lung ventilation,

‘Postvoccinal reactions to the aserosol irmunization were sube
divided into ccneral cnd local, Tolihe general reactions were re-

ferred t.e increcise of body temperature, c¢hanges on the part of the

EResults of Dlochomical research are not included in the present

work end will be ceneralizead in & specizal report,
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central nerv-us systca and the cardiovascalar s ystem, as well as

the shifts {n pcripheral blood, The general rcactions in the degree

of menifestation was suddivided into mild (rocy t-mperature up to

37.5°), mediun strength (body teapercture up to 3U.5°) and strong
(body tempcreture over 33,5°). To lccal reactions were referred

the changes on the part of the nucsus mendrene of the upper rese

pirstory tracts, bronchi, lungs &and lymph nodes, regional to them,

which were revcaled by clinical, laboritory z2ad x-ray methods,

Data, which charzcterize the reactiveness of the method of
gerosol Immunization with the uiucellosis dust ;ac;ine, are c!ied'
in tablec 2 [which 1s atthe end of t ke translation]: It is seen
from it that aerosol {mmunization with t he trucellosis dust vaccine,
utilized in optimal doses which ensure a ¢ood immunological effect3.
produced general rcactlons in 7.ET and local in 2.L4% of the vaccie
natcdlf. Yhercupon the percentege of the strong and of the nediunm
strengh reactions, which led to short (1=-2 days), partial loss of
the capacit for work, comprised 2,95,

Frequency and degree of manifcstation of poctvacceinal reactions
were Iin cleer dependence on the initial imnunolegical background of

the Iirmunizead,

SSece data, cited in table i,

4 focal reactions were reglistered, as a rule, in persons with general
reactions, - .
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In percons with a ncjative scro=allercgic background, {ndepene

dently of the subcutincous lmmunizotlion concducted inthe pest, the

.
a

gencral postvaccinal reoctions were obrerved comjparatively rere

. t( )
(5.6%), a nd were cxprecsed for the nost part very mildly, Strong

reactions end rezcetions of mediunm :trength were roted in this group
of wvzccinatcd only In 1,60, whilé the locczl rcactlions, in the fora
of a mild traéhacbronchitis, which accozpanied the gcnerai reaction,
aig@pcarcd simultaneously with t he latter, [Begin p.991}

The cerosol 1:muni§ation, ¢ nducted for sclentific research
purprses, of persons, scnsitized to brucellosis lnfcctlén, ceused,
23 onec should have expected it, nore frequant 2and expressed poste
vacecinzal reacticnss toong 65 persons t he general feactions were
registered in 20 or 30,3%; whercupon in 9 (13,82X) enong them the}
referrcd tothe medium and strongly expressad; local reactions were
noted in 1C,6%, All postvaccinzal rcactions Inthis group came %o
an end (n 2-3 days.

Innunization of 10 patients, ill with chronic brucellosis,
produccd cencral recactions in ell of them, Local, =xildly expressed
recactlions were ebserved oniy in 2 persons, All the postvaccinal
reactions in this group came to an end in tne course of 2-3 days,

Data abcut postvaccinal reactions cre cited in table 33 it
follows from them that in the prescnce in them of sensitization to

brucellosis, which can be revezaled only by the lWright reaction
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(Huddleson), the ccrosol immunization by the bruccllosis dust

vacciae produceé deve lopaicnt of postevzccinal reacticns considerse-
bly more often (13Z), than in the {runizatfon on the negative im=-
nunological'backgrcuﬁd (SeG) e Aerasol iraunization with a positive
Burnet rcactlon caused postvaccinzl reactions in 36,7%, and in the

combination of positive reactions of YWright and Burnct the {requency

. of reactions rcached 1007,

One can conclude from this thet reactlvencss of aerosol vaccie
nations with the bruccllesis dust vaccine was determined by a nune
ber of . persons, séns!tlied to brucelliosls, which wers present among
the vaccinated, Vith the revealing of the sensitized persons and
thelr exclusion from the numnber of the vaccinated, the reactiveness
of asrosgol {mmunization with the dust vaccine did not surpass by
much the reactiveness of cutaneous vaccinations with the live bru-
cellosis vaccine (Zankova, 19563 Taran, 1960),

We studied ihe immunologicel effectivencss of vaccinations with
the sid of agglutination reactlions (of wfight and Huddleson) and
the intracutaneocus allergic test of Burnet, 7The reaction was sct
up according to the standard method in 7, 10, 15,30,45,90, 180 and
368 days after immunization, Only those persons were examined in
whom the serosallergic reactions were negative before the aerosél
immunization, A new group of people was examined during each period,
[Bcgln.p. 1001}

Results of examinations, conducted in thé indicated dircction,

are cited in table 4 [Table is at the end of the translation]
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The positive reuctl: n of Huddiescn with & moan titer 12243
wag noted In 13,57 of vacclinzted sliready in 7«10 days after ime
munizatien, Ia 15 doys the positive resction with a titer 1:273
was observed in 537 of the exexmincd, In 35<LS deys sfter Inmmunie
satlon the nunter of psrsons with & positive rezctlon increased ’
to 59% {::can titer 1:2L3), ard in 3 months to €27 (mean titcr 123C8),

In distont perlods after zerosel Immunizaticn ( in 6 and 12 nonths)

“the nunicr of positive recctions corrcspondingly cexnprised 5342 end

60% with © nmszn titer 13200 endls 170,

The H;icht'e recaction {n 30-L5 doys after fmwnization was '
positive in 5&i (the moan titer 1:170), i 3 conths ~1n 6575 (1:66)
@d in half 8 yesr = In 30,63 of the vocsincted (1:95)

The Zurnct reactien wes regicstered In 13 of the.vecc!nated
alregdy In 7«20 doys after veccinaticn, Ia 15 doys the number of

positive reuctions reachcd 50%, in SO days == 55,57, in 180 days

- 304 and in & YOI e 3746354

In cozparing the indicators of scroloyicul reactions and of
the Introcutancous tllergic test onc can sce that In the sarly perlods
after fmmunization (7-15 days) they were roegistered approximately with
a sinller frequency, while subsecuently (In 30-350 days) the posi tive
rezction .. Huddleson was observed by 19-27% more often than the
poslitive Burnct test,

If the Icmunologlceal effectivencss {3 rot to bé evaluated on
all three tests sinultc:cousgfz ?;; juft accomy i 1‘}0 u:e:of tucm, )

then clready in 7«10 days »°
after the aeros ol Irmunization approximatel:




in onec third of thc vaccinated it Is possible to rogister certain

imaunologlical shifts, Ia 5 dsys the nunbier of the positively reactirg

fodad

persons incrcascd to 7857, ‘in 30-LO coys =wuz to £307, while in 3

" months - up to 93,57, After & year the nunber of positively rcacting

still ccoprised 757 (sicl.

The ottained results cttecst a2t ia the corasol fmmunizcotion
{Cegin p.101) with the brucellosis dust vaccine a c2 pld and loag
lasting Immunological reorganization cccurred In'ihe vaccinated
pcrsons, walch in fts intcnsity zrnd fraquency of positive recctlons
=8 not surpasscd by tac reorganization thit occurred after the
subcutancous S{mmuniczation, and cexgecded the recults thot were ree
gisiercd in the cutoncous ainisiration of the brucallosls vaccine
(Abashidze, 19583 Vershilova with coeuth .63, 19523 Crankin cnd

Malyitin, 19953 2enkowva, 19563 Polyaliova, 195L; Teran, 19603

Khatkina, 19:5),

Dyncmics of the immunological recctions in persons who had
& seroeallerglc bockground before tic ceresol Inmmunlzation reprcscnt
doubtless intcrest, In this group of people, as it i{s sccn from
table Y, after 3 months of immunizction clear changes were obserw.
ved §n the Burnet reaction, Sensitizctlion of the organisa to the
brucellosis entigen increesed conslderably under the effect of the
aecrosol imnaunization, Numier of" the Eurnet reactions Increased from

10 iﬁ 25, and the number of persorswith a sinultaneocus presence of

positive rcactions of Huddleson cad Lurnct Incrczsed (frem & to 20),
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Dynzntes ol tie Luddliezon ricctliza were soncuhat different,
In a part of the persons, who were subjected to aeroseol irmunization,
2 clear grouth of titers was recg stered (the mean titer Increased
from 1:152 to 1:23%5), Along with this in & person, from caong the
25 scrosol vaccinatud on the pocltive scraszllcrcic background, the
lluddlecon rcaction changed to ﬁ:;:tivc £roa the positlve,

(V34

PP
(8]
[

Conclus

1; All wvirtuslly heclthy poople of both scies, between the
ages of 18 and $0, who hove no medical contrindications to lncculae
ticns md are not scensitlzed to tic brucclliccis infcection, can te
admittcd to cerosol Imnaunization with the brucellosis dust vaccine,

2, Tic optluzl cdose of the Lbruccllesis dust vaccine, inhaled
by the voccinoted pcrson,.iz a dosc ccuzlling 256-82G (1000) million
live Erucclla of the voceinal strain 1674,

3. In mzss zcerosol drzunizatlen of pessle with the brucelloslis
dust vaccineg, the rcactivencss of vaccinatlons 1s dctermined by the
nuaber of persons tmeong then who are scasitized to bruce{losls.

Lhe Inthe tisence of positive screw=zllercic rcactions in
persons, who previously underwent subculancous (cutzneous) inocue-
lations with t he 1live bruccllosis voccine, thelir acrosol revacecinatio
with the bruccllosis dust vaccine dicd not produce arny increacsed
rcaction, {Begia py 102}

5. Acrosol frmunization produced @ rapid and long lasting

immunologic reorganization of the orconisa of the vaccinated, which
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Qns registered, during the course of & year (period.of observetion),
6 1t I3z nccescavy to continue & conporative decpened study

of the character of pecotvaceinzl recctions, which are observed after
the subcutoncous, cutoncous and acrosol immunizition withthe live
brucellosis vaccine,

" Te It 1z nccessary to recocnize 2s very csscatial the rescarch
for ncw, more improved methods for the revezling ef persons, sensitie-

ged to trucellosis,
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