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AYlzrey Reactions in Persons Tnoculnted Cutsnecusly Witk Live Ere-yolk Tularemis
Vaceine, by S. S, Dvacherko, 0, 2, Kryzhynstka, =n1 S, ¥, Huyalo
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Tre search for zn effective nronhylactic nwerarztion to combat tularemin

beran as soon as the a~ent causines the infectinn was discoveredi, Veceine
nronhylaxis could be of rreat cisnificsance, since the tularemia in®ection
le~ves strong immunity, The better the form of nost-infection immunity the
ereater the onportunity for the formation of inoculatina immunity, If the
irfectinn even mmier noturel conditions leaves a noor form of immunity, ino-
culation prophylaxis may be difficnlt end even unsuccessful,

£11 atemrts to obtain effective killed tularemia vaccine have been fruit-
less, It is now well krown that inoculetion in-unity brousht abou* by killed
v~.ccinns is ~fien of poor stability and strercth, 4&nd killed entitularemiz
vrecines have never c-used immnity,

It is only Soviet schclars wro have l2id the theoretical groundwort and
coovided a brilliant snlution to the problem of the snecific prophylaxis of
ularemia, !, Ye, Gayskly, whose achievemens have been recornized by the
Soviet eovernment, which awarded hirm the Stalin Prize, was the first to prenere
1ive tularemia vaccine, Gayskiy discovered the lams soverning infection ami
immualty in experimentzl tulsremiz, He showed thot the weakly virulent immmno-
renle cultures of the tularemia bacillus caused immunity in animale, nnd estab-
lisred a similar law for humens, Thus a nerson may bee~me immine not orly

through the transfer of a clinically devaloncd Adicasen, bBui aled ar 8 resilt of




(:) inoculation with a weskened strain of tularemia microbe, In order to create

active immunity one may use immunogenically fully active strains, One of the
features of the immunogenically fully active tularemia microbe is its out-
standing infectiousness for those animals mnst sensitive to tularemia infection
(white mice) and its low virulence for humans emd less sensitive animals
(guinea pigs and rabbits), A single injection of sueh a culture into the
proper animals makes them able to resist a virulent tulasremia culture indepnand-
ently of the dose and the method of injection,

It has been shown that tularemia vaccine cultures cause an immuno-aller-~ic
transformation of the organism, which is a symptom of immunity, similar to the
transformation of the organism following recuperation from tularemia,

B, Ya, El'bert has demonstrated the possibility of entansocus vaezinatien
against tularemia, The Soviet govermment, apnreciating the value of his exder-
iments, has gwarded him the Stalin Prize, The technigue of rubbir? the vaccine
into a cut in the skin, similar to smallpox inoculation, makes possible the
mass use of this procedure when necessary,

In a short time Soviet scholgrs have made a detailed study of the methods
of producing and using live tularemia vaccine, ani have shown its epidemio-
logical effectiveness (Geys¥iy, Gays:iy and his co-wor%ers, El'bert, Seleznevr,
Faybich, Dzhanpoladova, Sil'chenko, Altarevz, Borodin, Chernina, Dons'kykh or?
Chelisov, Moroz and Khyzhyns'kn, ard others),

Tularemia is one of the infections which cenze e stote 0° incrensed <ensi-
tivity to material stimnli, a state which mey last for some tize,

One of the best indications of the protective transformntisn A~f tv-

orgerism after inoculation with tularemis vaccine is the allergy test, A
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U’ rpocitive intrecerm~) allercy test for tularin is also an indication that
tnlerenin hns been trznsferred and that stzble im unity hns teen developed
to this infeetion,

In our work we hrve rorsantes the »ooulis o7 Ao ehndies ~Ff the per-

manence nf th- fiiracerme’ ollerry resciion efier ctanecuc vacecination with

egor-yolk tulireria vaccire,

JETECD CF OFERATION

In eigh* inhebited places peonle of various a~es ani sex were vaccinated,
“redominzntly edults from 20 to AC verrs cld, Troy were voecincted entzneously
with live er~-ynlk vazecire, On en erz-yolk wedivm the causctive zzents of
: tulereria grow profusely and retnin their viabilitr nvwer a considerable period

of time, The vaccine used was that n® the Rsetov 3t-te Cohurterenidenic Irstitute,

Twelve (sic) series were uscd, with the €nllowine rumers: 141, 1/5. 171. 179

b - » 9 b 4
*
190, 192, 195, 250, 256, 126, and 158, Tre allersy te:t was performed at rardon
? L} 3 ;] L] ’ Iy
on the vaccinsted ponulation, and the nature end ccurse of the recctions studied,

Tho allerzin nsed for the intraderral renction was "Mikrob" tnlarin from

the Sarrtovsk State Counterepidemic Institu.e, conteining 00 mil'‘en micrcbe
bodies per milliliter. series No, 156,

4Tter the skin had bcen prepsred, each nerson received in the ferearm o

cuianeous injection of 0,1 milliliter of veccine, ‘-enresenting 10 million microbe
balies,

Previous experiments has indicrted thit within -2 davs nfier innanlstion
the allergy test would te rosftive for 27-/8 hours, The iniredorpal nllerry

test was considered nositive when aronnd th2 noint of tularin infectinr trzra

« 27

wag a reddening of the skin measurine Trezm 1 x 1 by 5 x £ centimaters, wish
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various degrees of swelling o the skin,

Tne contrel in all these ces-s wes the nresence or absence of chanzes
following .he injection of a standard dose of the same type of tulgzrin in
persons who had rececived a tularemia injection in the recent past, revecci-
nated persons, end healthy nerscns whore rmedie~l histery included no tularemin
infection and who had not been vaccinnted,

The allergy resction was tested twice - in 24 and in /48 hours,

ACTULL CESERVATICNS

Mo observed both the duration of allersy reactions and the clarity with
which they appesred, By the duration of the reaction we meen the time cassing
from the day of vaccination to the day the allerpgy test is performed, Data
are vresented below on our observations from one month tc two yesrs,

The extent to which dermal resctions apnesred were den~ted by plns sizns:
sharply positive resctions received three plus signs, positive re:sctions two
plus signs, and weakly positive resctions one plus sign,

The durstion of the allergzy test was studied on 1,126 persens irnculsted
in the sutumn months of 1948 and the spring of 1943, The results of these

investigations sre given in the table,
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Duration_of Iptredermal Reactions T Jari

Item 1 12 1z BE I ) 23 24 Jotal
Nurber of nersons exsmined 58 170 617 1 24 21 65 1,126
Sharply rositive
Absolute number 24 16 128 17 A 32 4 225
j Percent 41,4 0., 20,8 153 16,7 39,5 6,2 20,0
| Positive reactions
£bsolute nurber 31 96 301 82 17 Al 25 593
Percent 53.5 56,5 4E,8 73,9 70,8 50,7 38,4 52.7
Wea¥lv rositive resctions i
tbsolute nnrber 1 26 96 3 0 ! 14 114 ‘
O Percent 17 153 15,5 27 0 4.9 26 198
§ Negetive reactions .
fbs~lute number 2 32 92 9 3 4 22 164 ',
Percent 3.4 18.8 14,9 8,1 12,5 4,9 33.8 1L.5 |
Total, sharply positive
and positive |
Absolute numter 55 12 429 99 21 73 29 818 ;
Percen® 9,.8 65,9 655 89,2 £7.5 90.0 44.0 7.2
- O |
|
5 |




Eerlthy, no%
Recinnrated Revncoinated  Vaccinnied

Item

Number of nersons examined 10 9 10
Sharply rositive reactions 3 2 -
Positive reactions 3 L --
Weekly positive reactions - 3 -
Negative reactions 4 2 10
Total, sharply onsitive & positive 6 6 -

The meterial presented shows theat within this period the intrsdermal test
mas positive in 962 (85,5 percent) of the 1,126 persons examined, and resztive
in 164 persons (14.5 percent), Of this total of 962 perse~ns with nositive tests
225 (20,0 percent) gave sherply positive resctions, 593 (52,7 percent) pozitive
reactions, and 1/4 (12,8 percent} wenkly nositive reactions, A sherply nesitive
reaction is characterized by the following symptoms: sudden peddenipg, infilure-
tion, psinfulness to touch., and scmetimes the formation of a smal) necrotic ridre
at the point of injection nf the tularin, In individual cases the followinz
gen~ral reaction wns formed: light headache, general indisnosition, 2-3 degrees
of fever, and enlargemwent ard pain in the lymph elends, These symptoms dis-
a~-eared in 1-3 deys,

To o-~avide control, the intradermszl allersy test using tulerin wes per-
formed on ten persons who had recovered from tuleremia, on nine persons vacci-
nated with tularemia vaccine, end on ten immunized persnns,

Of the ten persons who had recovered from the disease one haoi been sick
in 1949 and eight in 1948 with vigcerel tularemia, One person h~3 had the

bubonie form of tularemia in 19/9, It can be s=en from the table that »*
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thoe who hri recovered from the digerse thrree gave shiroly nositive, three
osositive, ard four nezative reacticns to the infection of tilarin,
Of the nine rerscnsg reavaccinated two were revacein-ted 7 menths, six

~

8 months, and one 10 montrs =Tter tre

',

irs% vezeceination, 1t snould be

nointed out that thn reaction 7-ve nn srar~ Toc=l or zereral rezctions of
the organism, The results o® a réerecy ~re year after the intredermal 212
test were: twe nersons 72ve sharoly nocitive, four gave nositive, one rove a
weakly pocitive, and twc gave nerrtive rezetions,

A11 ten reglthy nonimmunized rersons save no racction a2t all ts the

intredermzl injection of tularin,

-

Ed

‘n annlysis of the duration of invr~dermel rezctions with reszect to
time of inocnletion shows thet they diminish with time, Seven months a‘ter
inoenlation they were rositive in 56 (95,5 parcert) of 52 cazes, and a”ter
24 months in 43 (6A,1 cercent) of 65 cases,

Trke table also shows the intensity of the intraferms] re-ctinn 25 g
function of time of vaceination, Takin: into considerztion only sherply
nositive and nositive resctions, they were fcund in 818 (72,7 cercent) of

1.126 ne=arns examined, Tre s7aller the namber ~F mantts sirce irocnlation

the larser the percentare ziving thes
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After 7 monthe these
resctions were fourd in 55 (94,8 nercent) »7 52 crses, aré efter 24 meaths
in 29 (L4,5 percent) of 65 cases, At otl.r intervals there reactions were

fourd a7y follows: after 12 months in 112 (5 8 ~ercent) of 170 oszzes

.
s 2205,

n 12

months in £29 (A5,5 nercent) of 617 ceses; in 15 montrs in 99 (23,2 ~erairt)

n® *71 c~ses; in 16 manths in 21 out ~f 2L cnses; svd 2%iem 182 menths in 73

(GC -ercert) of Rl cnees, The fi~ures given for e-ch neriod of ex~mination

AT e LA . TR A SN N toi el Nt 34 - e vt e R -~ ———
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are not idontical, and they cen be comnared only under sreciel con?*tlons,
The~efore if we take a lonrer period, such as é montrs, the reduced intensity
of the reactions is quite clear, A granhic indication of the reduced reacticn
is to be found in the curve given in the firure below,
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Percentnge of intradermnl reactions
examined over a period of two yenrs

The persnns exanined from 3 to 12 months afier inoculation gave positiv~
test results in 94.8 percent of cz2ses, while those examined from 12 to 18
months after gave 71,6 percent positive results, and those from 18 to 24
months after save 62,2 nercent prsitive test reaulis,

¥e succeeded in nart in studyins the effect of the varions series of
vaccines ~n the results of the intradermal renctions, We collccted the
vzecines vnriar identical conditions and uged them accordinz tn thr game

_ technique, Of the 12 series of vaccines threce (series Nos, 126, 162, rri

s 7
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179) were used is sece-ate nopulated noin%s, Their effectiveress compared
with that of other series was considrrably creater
DIC L3S {04 {F AE3ULITS
Tnlareria is one of the infectiors whichk give rize to a profound trans-
forrmation of the organiem and ¢ l-stint and stabls immuaity to the riven
éisease,
Of thk> vaccine prenergtinng now in ust the mast effective are live

2gcinea nrenared fror the corrcanondint wanvened {(attemated) strains,

in the

~ds

Live vaccincs cause in the organicm a prafriund reaction, exoresse
letent form of the infeciion, Such a rersction, of courss, provides for the
forzetion of exccllernt postinfection im unity, whoze effect annmronches that

.
[s3ejede

ef immuaity followinc recuperation frem the dis=cass,

Tre mivantaze of live over killed vaccines 1is neortici’=rly clzar in c-scs

in wiien ¥illed vaccine shows no effect, sich cs in tulnrenin,

Finally, the gre-% significarce of live vzccines lizs in the fact that
they are cpplied only once; this makes nossible their mass aprlication, Tive
vaceineg glso eive a2 renid immunizine effect, Thus vaceinaticn with live

an
for wide use,

In this invectication in evaluatine th~ cutzne~s uno of the tulsrenia

veecire we have limited our woMz to the intr-der~al reaction, wrich is a
syzptom of the ellerriz trensforzeoticn 7 the nr-anign, The intraderrsl ¢ost
is onz of the essertial simoteme of thr irleraction af rrue=o- »n3 minrnorg~nis

in the infectinn process, both fallnwir~ ¢linine" reginr=r-ior - -7 ag a nmeenl*

of the recctlons o the organism to live talaremia wveeccine,

z22cines is not only a »oronhylactic but a counter-epidenic creocedire cveileble

m3
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Allerzie reactivity is a more nrofouni irdicator of the immmnlo~incl
transformation of the organism in the dicess: orocesg or of pronhylectie
{mmunizatior than is the acjlutinzation rezctinn, It rav elso be ucged ns e
relative indic~tion of Immmity,

The intrsderms) test is in the overwhelmin~- mzicrity of cescs seccompanicd
by an opsonic-nhagocytic reaction snd thes s-zlutination reaction in persons
who have been innculated cutnnenusly with live erv-ycl¥ tularemia vaccine
(Moroz, Khyzhyns'kn), This has alsc made it nossible for vs to limit onr
efforts to evaluating the vaceine solely by te intr-dermal re-ction,

The material prosented shows th-at en allerzic transform-tion of the
organism results Srom the cu*-~reous in“roduction of live ezz-yoli~tirl-ramia
vaccine, This trensforrntion is specifie, since it ozzo-red and develoner
almost identically in both recucerated and revaccina®ed persons, bein~ nera®ive
in healthy, unimminized persons, The vaceination rrocess procceds easily,

A comzarison of the durotion of t he reaction at varicus intervals reverls
certain rerularities, The shorter the period of time (measured, in onr exrex-
imenis, in months) since inoyu?ation the more clesr and intense the intrede-rnl
reaction, whilc the more t'me rhad elapsed since inoen’zation the more rapidly
the rasction diminick~ad, One m~v aspeak of tre drhamics of atteniation ~% the
elleray react on, Over o reriod of two yeers {the neriod of our irvestisctions)

in nea2rly rnc=half of the ¢eseos with shernly nositive rnd mositive reaction

]

7

th~ resction beceame feeble or gui%t? nergtive, but in elumasi one-h2lf the cnces
the resction remaired sharnly ex-recsed even after two vears,
Thrse chservations on a "~~7e rmber of ~e-=sonsg confirm the belief of

Geyeziy emd his co-worke~s th-t tha intrnderm:? ra-c¢tion - the a2ller~y -t -

-




Yosts fan - dent timz, Te conrot oo Foam lonv tre wezeticn v Iost, snee

we ern still makine obsi-vetions, Therafore tho enteblished fact, tra* the

gl Ty raact en Yasts ne th twn vesps i nne-no'f the casexz, frovides a

5y
e}
[4]

is for the brozd-scale use of this ~»z-wmation <g thz maey favorebla
en*, 1ris ig even trier ginet the nller-v reaction roy be

used as g rel=ative irdicstion o th- ~oofective trersfor~ation of the crzanicn

Thus, or thz basis ~% o1r ~oternt

tre veef Tor revoceination morr ~visz some-

what over tws voars zfter vamczsir-tion, desoriing on eridemic requiremants

Definitive narnclusions nAn tho Aryramicr o the nitemittion of the renction
reaiire ohservations of l:zrser rumTers ¢f Tere-ns in esch ~eric? of invecti-

7ation,

Trere exists the observetlnn, or rathir the imome

series 0% veccines uz2xd nlar e certain role, The vaccing ze=i-~s lng, 126, 152

b
end 179 in trr majority of cases showrd a shorrer gliersy recciicn than the
cther seriss of voccines used, Further investicrztions and cbrepvetions n-e
recez3~ry in order to evaluats ench series of veceine, bul the s-nroximate
idzntity of otrrr conditions hoz drewn our sttention to this discrenzney,
Chznres mor aled oceur durir- the technoloziczl orocess of rrenaring the ;
veerines, colleetine and wr-~ns-~oriine them, ete, In the use znil evaluation é
of veecines the siznificance o the i-3iviAual seriers must also be taken into
considerntion,
’ CCCTISI0NS
1, "ive erz-yolk tilaremia vaceioe ired cotanecnsly ¢ vass in the hurman
orT=mism the seme zpecizl intrsder-al ~1leray reccetincn tn uuiererin oag do--
trar~“erred tr'asvic iteel?,
j C:) 2, The Intradérsmal allerry re-ction #s a »e-~nnze tn live tulsreriz
11 ‘
'
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(:) veecine is a snecific recction, since it was ~ositive only in nersans wro h2d

recovered from tularemia, who were rev-ccirated, and who had received cnian-
eous vaccinations,
3. The intradermal 2ll.rey reactinn to tularemis was distinzuished by
sharpness during the entire period of observations, ia the fc’lowing pro-
' portions: during the first month sfter vaccination up to 93 nercent, and &t
the end of the 2/th month ud to 4.4.5 percent,
4L, Revsccination may be used within two yeers, depending on epideric
requirements,
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