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/itollorwing is the translation of an articlo by- i.i.
Zcsih .~.Chazian,, and A.. 1. Lanilov,* £nctituta-

of iirolc~y irmni D. 1. 1vanovsk;oeo, Aa3 U 'Rand the
i-nsti,..tute- of luraI., .iiOr;L10oloy ."*4*-.u&R, L2oscow,' 'Inuo-
llliesho In the .Itasriars-a 1~ poriodica ~~jyViu--
j1Lcii (Problems of 'f /iroigo~gw N , ISBO, qn:;co IM-

S9,It was submitted on b Dec 1965AJ-

UP till61 the .present time:methods of vaccination against cmni-
thoztzi =ave not baeon wiorked oat conclusivoly. It~has Loen shown by

:~rimental 'invest..gations, c6nductcdwt acns rmyl as
'aflantoic =ornbrane, and allantoice fluid which had been inaativatqd
by~ various met'hods (with form-alin, phenol, ultraviolet rn-.rs, anua
r=cthylcno blue)j, that in animals which kMpd beenf vaccinat'sci Paron-.
t-erally a resistance was developed to the lxatraperitoneal intect.1on
wit-h virus, but it was almost compl4etely lacking or was weaklyox

.'40ad Glaring infection through. the respiratory tract A, ills 12, 1Ig.

In the dovelopment of a method of vaoccination against ornithosis
it is necessary to take into consideration the peculiarities oil tta
2n thogcnesis of this inie~jction,, 'in whic~h the lungs eare the si~to of
lr"inarY localization of the causative adant, and the =zost ens~tivs
coils are the calls of the respiratory bronchioles and the Lalveolar.
em)itheliLun rzt . 7,, 10# $ Taking into consideratIon that with
ornlthbsis the resristanco of' the organizm, to infection is condittone4

-ýnirl bycellular local iaiaunitty, we choaided.tto devulop, a method
*'- headministration of :iovaccine (ag~ainst or-nithosis) in-the0

S-ortm of an aer-osol, a1 necessary condition niere was thn acration of,
a f~inely--d-vided (1-3 maicrons) 'phase ofl aerosols Isince it is sasier
for aerosola of -suAch dimension Ito reach the respIratory bronchi alea

.nd alveoli ~

;uri"n;6 th"e aerosol method of imramiZation the vaccines should
n-s ccrtatn requirements. Previously we publis~hed tiata on the

.vro LLAr.i and chock-ing of a tissue vaccin;e agaiast ornithozis- anid
~e onitinsnecessa-ry. for carrying out the immuanizatlon with

V -4sersed aerosols t-i

iflr the pr~ernt rol~ort -we-4re present-if the results ofý a study
3'týzz imiwuno-mtorpnological reaction in. the organs of thc. reticalo-
:-n-CIaelial system of mnenkeys Which rstlcct the developmant o.6f rn

16W- 'oflowt-na iscunizatioa with- aerosols of' tiasai; vacol1no aigai-nst
ornitnosia. ;iimultanonu-ily a distormination was nin~do o^ thec virus-
ntcutralizire antibodies in the organs and tissues. The suo
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d4 ImAke'lit.'-possiblo to a l4 uate the in=o1o~ioaJ e±cdtivcncojs
Stýt h tssue' vhocSino.and the mOthod of vaccination vilth finely-dis-

pbtsed".aerozols o±f liquid. vaocine.%.

iwAteriOals and'Mothod:

iAonleya (rhosu) wara ;L iUnizcd wi~h tissu 1il led J.n
aguainst ornitiioris which was prepoarod by a Mothod w-RS "'*' s iC:ib.d
carlie' ff. ge. For obtainini~a£~l-~~d~~ ' cJLm

oC 4.545 mnl of liquid vauocino sprnyod Tor' 20 rn'LntaC vi,, th~e
Lalp of, a metallic ( jot) a pravez' (des 1 6n of -'. Ie ý,ro~iyko an-. -' 0
Eahin' -1zan IVIK2 chabwabe' So;- Tho arithmetical neiein radius (rr5)o
of particles iras oqual to 0t n4.crons (wtth OL Spread Srom 0*.D dov-m
to 1.2 micron; withi a prodominabee of the finer fratctiona) * The
oncontration of acrosol particles in 1 .~.or air at tho ,cjr~r.ew1 oA*

conclusion oC sp~raying roachied 1,0 x 10 and 0ýy Whe t in.' of eon-,
clusion;'of vaccination of the ahlzrals - 6 x 10I Tho uonkoyss 2 -2Zr
yoars of a~b and woij~lns 02.3-21.5 k ,were found in the Waamanbx- zý,nd
In~lod . the aerosol of vaccino! for an hour. !=~nIzation wvas por-
Zoiwod 3 timos with an interval, of a doy :or the zimta~-oouz clearzing
up of tho reaotogenicity or' thoi vaccine. ilreliminarily we e~tablisliod
tho a~sonco of a tomporatui'o rehotion and X-ray caian-as in the lun4 z
of the ia~unizod monkeys X..

Theo does oZ inhalod vacci~e wa's dotermined by the Xorriul1a:

D= * V * D : ?

whare G - oonomatration of vaccine (in &/ml) in the aerosol chambor;
V - ros,;iratory oapacity (in Win/mm for 1 S of weijLht) of tho monkey;
.2 - wciSht of animal (in );t ý- time o-' contact with -;ierocol (Inl aan)e
Zoho 6onuentration of vaccino (GC) we calculated by mutiply-ine the
nu:.fbor of a~ronol particles in I ml of air *wy the w.'itýt olf ono
aeruzol particlo, the mcan radius (rso) of' ihlieh 1onxs .4.1.4 niiurons
(1. - 10-11 f0. We assumod that the denz -rty of t~r. aerosol j-srtiale

~qa~a unit, V~ 0.49,. P = 24*00, t = 80, and that tho wrholo~a of
the aborblod aerosol kyas rcteainod in the res.4ratory or~nnz, TOAQ
In!"n1ation dose ;fvaccine durihG ono -zitting of Lz%,nization anm-
pri&sUd 5J.5 1 0-- gs and duilng triple - 1.6 10-1 g.

In Is C.# 7D 14, ard 21 dA 7s and m-kronth,- nifter :;o-jV%.Wt!on
of ir-nunizution tho ani.-aslo worpo xsan~ains ted, cut open, and ore'an.
ztol~oted for' thr. datermination 'of virus -neutralizin6 antibodiez
(taLu1n bif~ureates axillarys sand intiulnrE. lyrniph nodes, bunoi n~arrows,
sploo-J. Bl~ood sorum &nea lQ; tiz'nua suspolsiofls we*ro used ;.n thc
reaotlon oZ complamont fixatiorl and the ri':utralization reaotlor1 ývith
tbvo oxbn!4iiaas virua (strain h14 IS) * -Theno wore sot up~ 1n -a~n-
orallyj teoupted manner; tho coomjpomont Zir~tlon row~tion --a aA
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ifl thec omld, azing th, serura. a~d sapoarnatatit portion of the &scV
.,ior- an the antibodies; the ne~trslisatien reaction was p~srtormad

by Itraer-imlatainistratioiý to white mice wroighinr, 6-7 8. The
rczIalLc were considered in 21 aays; procoz.t-ing was, carried oat b7
R r'cdifind nethdd of KeGrber ~

aitlOi~lnoatigation was performed on t le lymp nodes'
(iCrcat*, a~zil6lary, and inguinal),# tonsils, aploon, bony =arrow,,

lunjz , lIvor, and haart ojý 10 vaccinated and 6 control :oloT4
'4 £,nhaled corosels of vaccine 'without viral antigen, and 2. fresh"
n~'kyswore notk- subjected to vaccinatloL) . The rx~teriatl for

>LtolIogicnl Inveostigation was -fixed in LIormalira and in acetone In.-
t9'o ed and sealod. in paralfin-celloidin. Sections 5-7 microns

thick imre stained for Ustolotical and Uzstoohemioa]. investigation
wrjth hiematox-ylin-eosin,, azan [?TN. This w-ord haa not been idlentif~ied
iLa rtvailablo dictionariosj-, aid- tolaidino blae.. Cpr 1WU. In ,the
Lrsni reaction, for MNA i7n the ;'keaulon reaction, and for impre&n~ation
01' ardcwrophil fibers and zactaltbocytes, In the Avtsyn modification.

.4.otho PAS reaction was sot u~and the Cioner roeation for oxidase
anid alkaline, pacaqhataso.

t~uring setting up of the reaction of neutralizatalon of virus
witth sira. aT~d suspensions of organs from monkeys, which wore irununazbd
rith Perosols of vaccine, virus'ýneutralizind antibo4ies were clearly
rsvcaaed in the bif urceto lym~ph: nodes and fli bone matrow while they

wee 'bont in the serum from tlie let day after the last vaccination,,
i.con the 6th day from the beginning of' vaccination (Table 1)o

Cemslenent-f~ixinU antibodies wote not doteoted in tiasiae extracts
2.:th0 iuna;, bone narr~ow, lylaph uodua,, and spleen, and in the

z;,ArW2 iiere revertald. in a very low titer and then not constantly

.&Us is kno-wn, viras-ncatralizinj, anitibodies in tltratable
~ could not be- detected iii man and mounkeya Which had endured

rn~haisand in the latter,, in pa rttculzr, even'after the 1paren-
t::iri -Amininrztration ef l1-1ve virus 4T3, lj omploment-fixin&,

a2~o~esmay ba revealbd, hiowever; their presence in the blood
ni:,*-nc stip~ulate and doesi not- reflect a condition of" nonsusoep-

tlitit3.ty Of the animal or~pnisrn to int~ection.

Inhalaition Of a Zinely-disversed aerosol of vaccine in a corn
jarstivcly naort, time -a~arantoes the pcrticipation of tho entire
rzntic(ulo-endotho1ial system. in inmmnoganosia. -This is tostifid to
b'r &zta froa 'hAstolo~ical InvM~stigations*

in 24 hiours after co~plction of' thQ vaccination no ;aurtioular
C~mf1 ~ware!' deztcted in the 1yrapiioid ovgan., with the vwx§Mtion o.C
~ ~xllincrease in theý centers ofC rniati;fl1oation of Lonlllolco oz'

thea lyrirh nodes and spleen.
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L w3n C': not, iiivosti~atod; 0 C) na ol di4Terenoces vt'cnr
+' ro!ýabiitLy o1' d!,i'Qcneo sgnf at rozmainind cases 11nciat

:Za (a) N~o. of monke~y; (b) fro.d oZoriIfice a'tur i.aiin~.azattOn.;
%UJ Ind.i.ces Oz neaft1alzzt..Zm %'Lk: 161 (d) sorura; c)lna

SO1xrat lpi~ 11o"ies; Q0) ailllary and Ir~a-.nal nodes; h
vonG iarrow; (1) zploea; (J.) Jotes; %,k) Test 6roap~; (1.) 4Gontrol
-qdium (lv~iou~t virus aritlkwn); mi) "sure"t control.(~a~ n.i).)

O.n Via 4th day the 2icturn wa Qhian4.od vlar~ply; In z,11 the ati-
ý6-t,;di noder, and toa~ils arn 'incrotise wcis ra-i.~alc. ~~ ~tr

0: aitilpllcation oj: Collic~oa ani~d a lar6 numAour oe1ý ' n thozzm.
th'ra wais a )rL.ohfa .aoinsn :a rotimiaiar and ir.natre1

ýizsna ell~iwit. ena~ exreotniaagvon .4nod U1 cytoeast -
~er'i6o%& z_ýttre o ciAls vieoc ra~voaled In s Ifa. ant-ftitjos

The Faoi16n rzat.lor& for P""Isin 'the nulA oL' ~oc o1 a
Cir~.1A ?ati anCL lose intons4-v-o in tha nuclei, o^' ret'1cular coils,

tihe follicles, and I't the cytop1z~sm. 0o4 retizulmr ae3libe Th- QLIC,-
t*.eJUra1 of~ VOSS013 and sinuans wvas! swolian, .t is nco;ev to ~ta'ebis
that all2 thaae c)h'Pn6c_ ~vore ex.=esbad wi.th tle ea .A; 'tonq.Ltv .'r all)

tha~~e ).- lmph iio%-'cs,, '#L ooneldorabh).- lcoom in ;ho swA.'en.,
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-I TablO. 2

ýCcmjcmraont-Sixifl a ntibodies in !th sor of raonkcys whjich \iero
iiwaunfizad with ae-.,l Cvacn against ornithosla

".1 hAS -11# 1,116 is$ JIsi____
34 + + 0'-
33 + 0 t+ *0.Onrp
37 2- +
3- + 0 Z_ - -Z

I -4

'a- -4: :1 : anw"
Loej~nd: (a) Uor xCronlrdy; (b) !Titers in various ,crriods: after
vaccination; (e) 4th day; %a) 7 3th day; %0) 15-18th day;- U) Ilotes;

(~)Tha gru?;(hi) Conitrol Lrouy (modium without viruis antit~or)

(S' Tetgoq .n

1ý4

ea*.4 fr~ ~tea

~ .~anono~h1Oic hlanjýei in the lymp~h -nodes.

u n~lza-y i'o 20: rnaero.)a~es, i?~tosaec, reticullar and piatma cells
a!'n v-~~ast~ oZ nfttuxit ifLn t%-he ccrntor- cC a folliclec of the

.7~u~~ 41±1node on the 7tla Aay after aerozol ir.naniz-tion
kcz-tain, X50O); b - iaonke7 U1o 33;: mitosis, roticalar andi plasma

A. 1"011.030 Ort~q b.')iinode on t'io
I~ n the~ ,=ntcr oa lich±thbIfurcate £2Qly

14t-1¾ ctty after aerosol. irxhunlzat~lon (isrrasb- c~ain, tzorzion).

:has hanion reached thuir 6reatcst intonsA'ty by theo 7th1a ator
;acocirrttlon. -* 3.arge nuntbor 0.C rature lan coils a'r4.Ifl

t),-cr~cdnn;A ivan* revoerlod both in the cytoplasm and the1 nuolenli
o' th& retficulcAr ,%nd jlaim& eelln. Thunc, -QIinomnens toOk :4ý)ac. on ft
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ft'hVd1*,r-tho dfjsor~ibad clnne wore als.o eloarly ~~*~
.4.. Cl* PC -Zt-u i. ~ xd rovoaJ.od a considorabie A.

cxidase-ozi ti tho ~ w n~nc~ th '0--u .A

Liiw 2. w 1nmieono 1oia1 obrvo u. toe P.s ploo.rc4ort.

torminaton. the 7Lh iniz~aftir aun daa"io (inrgntuo v ~ i

ram1nol bat td on ri 16v.;! i X500).: ,-Y;ý1lhwr sol1 do .C

L'O.-.,onttl,.le W s (hro~ i oitv. lod 1z0Srv ,04 V1se.6, P7L)

.66.
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vAo16lation. On thbo 4th dlay oxpressed jijv.remia 'vis j(i~n
on~e irioflkey :icmorrharos vorf. idetootod L~ tIho P.vd~ld~ tv~t~r)* tacrc
vi c~ii ot t:he Qndo~thellii of vosol. too&! to.n.n~Cf
theo Itewr2.Vao2.id -Ar'tAA-;o~n8 duo to prol;Lloration --X
aytio olcmonts, and figurcs oiC .rmitazls In' the reticul.ar uula. 'L1
the liv-in oZ the alvcoll thejrn ;raz n' ý,vnll. rwLabar o. lvciý
with v trankly L-yroninoplillio ~rotop~iA"-o.,. 0.n the 7'W2% ie,. t~v irniLnuno-
1%loal~3 rep.otion Yras zhp-;ly w~p±rosoa:. dtf~uzc rre t~l~eau-

SbI.X, shr wel1Jingh of tahc ý,n~ot-holiun ojý the ve-alz fu

maaro,,h.,tao.- tiwrse was au' incrdase .1n tiiu nwurair of'~~~ folil-
olez with, wide oenters of±' multS.pliat-,on* :olloviing i~tafLinjn- -.,th
:iethyll 6recn i~yrcnln a ýIa .'u a :)f retiicular and~A&i oialls
ol' various c taijoa of nAtux'ity was daterT J.4W in t;' lv.
f.11o'llle oan%-A the th-ickon--d -interalveoflar vartitionse .14 recto
for* !)!A via-, sharpl1y ,)ositlvao iii thle nuel~i C.&I lyrz~hcid o.uils .* `.
M'S-reaction In tiio reticulur ind plcsn-ia uiell s v iZrad1.':

Intonalvely than ou the 4-th dayý altoi' vaculn-atior4. W-u-I.Nqtinn
for oxidase according6 to -Uoldmvan ,a large numbher of oirz
olomaflt3 van rev~aaed inl the peiribronchia3. Zolliolaa. Thu.*re-cwtion
for phosphatase was veharply Positive * Tharo ivore ;eta).1ocyie~z
a~n 'k..Cerasec1 argyrophilio conditiun (FýU-ro 4,pi). ~:hLi
ztrbomr was nob chang'd. Orn the. 14th day after vaccination the
achn~o4 wera leas inten.-ivu., and on the 21st day anlOi~ul a)-tor.'eflt
wias aoLpod. D)uring~ silver1nGi n' these perlods tho nctallcoytor. vorep
ulcaJo to normal and the argyrophillic troma remain-od unch~angod,

intho livor f±rst and Zoremnost razi thie onset, of A.nmo~o

jadnrA "-nd anall dystrophiu ohangeo of .'i(#t.o _el.O thC -t
a sy~tor vacciantiou a vicak swelling of 1,udffLer oolsa viasnnoted

as viell a~s the appearance of plasma eolls In small perivasctrlar
' ~nZ'1'rates, RNA~ in the Loe fhptecls and a ?O iUVý
2AS-reaction.

Discussiofl

Malid va~ci-no againat orn'tho.-Is (proposed byr nl rnwbc~z )X.
c~thnrsý' vilaiea 'erc preparod Zrom~ vitalline Caes ol' ohlck- -abrysi.

nd ývni t1c~e lus or np1)len or vihite mice vihen itr bth
.. ~nerlroute did not oreate'L "ds weren ;Lr~~wii~X

;.n~ct~tediby the respiratory roate or theoy 'oondition~d veiclvcly

z a^b 1e .6an t 16,.unoder.icaity of kil.lad vaecintis, but doprende4 2=inly
on th'S method oZ its appi.icat.Ion- (,naireoorall rout-s) did not.
anu- the davoloxmont ol. rosistanoe in snsltiva uiells.

in. dovolo~i% %- za taod or vao cratlorA aaanmt ~rttos'
con~lder It ne;a~sary to oause In the anii=1 th20 -.1.of

"Local i=M~uolok;ioa1 roanotlona sof nzltjlvý t,1zmuc (Inl t,Lqn 1,Aii*)
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a L.aoirrouan of a concral izmrnac1oL~oal rcsperm~a on the ar
ofl ariafl of the roticulo-ondotholiftl syttucn,, whch AIS ruS..PonZ1ble

Thr tialO cflOji. This rozpontO, recorded based onmo4loil
trr~r~~tnis cziaed withi t~he reaultz of an invesZtigatiOLA 0:

tiz ~of theao organs for tha, presenoc of viSruaeneatrah1aznLns anti.-
~od~z.It is necessary to note that vxras-nuutralizant_ antibodlius

IiN;4 rVc:tlcd1 in Q fltlx titer in tibssuws with More iflten~iw# norjio6~-
1o8lutaS manizazta-tionu of nrnnjuei (bone marrovi, tn4i %nu

2.~atcnodes),. In sera .virus-neutralizing anti*.Qo~a`As wntro 4lAtg?
inan in~Agnificant titer.

±fl iakonrys wahich were v~oceinatad vwith aerosolsC vf lrnyid tiss, ; ue
vacoine; a rosictanoc was establishied to infection £v;fld;in contan-

inr~tiri wth aerosols oif viz-us, an. 'va revni-rtudP4 en,)ir% ,V Tan
theuat7iod dovclcpwd i'or the proq.aratoioh Si' vaccj"nc arm tnec mothod

of -L VAplcAt.1on in. the form. bf a f'incilrdispersed anrvcol in tho
a~bzssncos of -an b.::proUssed reactobsenlociiy create in uujbn'.:uv an ±C'rl Umt,

rtichi recordeod serologically, nor.Ad~LoOACftllyj, a=4 dkind testing
Ci' the reatancoý o: the animal to infectiLon.

The ues~onof e bniaozsness or' irmlunizat-oua vth aerosols

of. :U'2§iid vaccine can 'Ze roesolved, posit 1vtly on theo basic4 of' Clinical-
la:)eratm4ory and histolo~iceol inivos-tlgrationo ofC pulvionar'y tU3sa from
-.nloncys wthich wars. used. in the experiments described. The results
of' aldditional invoatirations for detormiitation of the harmlcasnesnr
of the vaccine will bo presented In the next report.

v onclua I ons

1, Killed tissua.- vaoccnrW agai nst orni1thos~ia s.~ aerosol
A.-n!nLation with, a ^inely-dis~ersed ...a ractiun is areactogenic and
In :aionlkcys creates an expressed iznunolo~ica3. response:

a) drnorlhololcaal ch-a-nes, reflecting the devclopmeant of
L~uitare revealod br:ý;innine; with the 4th. day a^fter vaccination,h
raha nax~wi~ by the 7th day,; and abate., thourgh thS y sLA.ill rorn.d

c1,ýarly expre.-ssd u#L~ to 2~monthas (peoriod of observ&ation);

~)a rle-sproad i~io~~boiclroaction is characterintic
ir r t~ort~ns of the retl:ulo-erndothzlia2.l sys-tem. Lie same

cu-:Ayo reactlons- is noted In all the 6roapz o' lyrniah nodes
~ rIg;aJonal a nd disCtal)

2. The x::osurc QCi myAozis In the- spleean of v.c~cinatea £aon-
v-- :)artiecularly i'n later per~iods, te iLen Zavo-- of the

of m~osisas an Inde:: oZ imm.-rne6.~nic activt i noan

~.The 1Žrezenoa af (Ii~i'we ~aczfilreactAions La tlhe
0& vaccin~te4 -monicoys writh1out, zpiiytors of pncunonxa testL-^2. .oe

to tho2otct.v nature ci' thi:s reactiLon.
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4,Vi uz c atral ne;~ exý tibodioz vi' rP.v Tilt',
'h6e 4th c1. And In ii!Z0lo t16torc in tC-6 t~l.-mos oz2 ti*,-.o:c- ý'f
Whar'gi th,,ro ras a. more. -1intenioly .x~pr,,scd ir 1~ u)

Z* XIval z P tIon wiith 1ilraS4 vace'ne with the Lu~o '2±'
di~e~so ei'ocol is~ an 4,:otv rnotho1 IC8Gi't r~~1U~0

orihoi a--- a resplrzitorvr infection.

th." book: 01%~m oZ--,,UOR1 ;Viro:Lo6- =coý;, 1Xp v.1, i 38,

ý,nriun upoyux on the i.-zu o.0 4cro-ol -a.~ -edia~inc, .roi,1Z5,"

VC 4',s l."i, 21;G e''3

;Lb1%-,&.*-* .. T 4 5

~. lcteT. :e. jut A vS. 1&2,v 2,5,p !
!V.c. ,L;nz,ýo .'.:nno !n'-it. 1 340, Z4 2p7

P 195..
12. L4vf tlhal 0 TY," 19~35, v 1,0 12,0.2ci

14 .'' 4"-~a r-, Alm. Z, W, i.)r n t i . t a~

v 5,
'0 J. G* - ..:;:21c1'ohrp G.j, Ungci1!ru., i. %pe at al

T ... ' -p. e
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