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INTRACUTANECUS ALLERGIC REACTION WITH THER.IO=-
STABIZ EXTRACTS OF PASTEUREILLA PESTIS

Mikrobiologiya i Immunologiya Ye, P, Denisova
0s0b0 Oopasnykh Infektsiy (ilicro- (Saratov)
biology and Immunology of Espe-

cislly Dengerous Infections),

Saratov, 1964, pp 150-154

Questions of plague-related allergy have long attracted
the attention of investigators, In 1933 N, N, Zhukov-Verezh-
nikov and T, I, Lipatova first successfully produced the
Sanarelli-shvartsman [1la tter neme trans literated from the
Russian; possibly, Schwarzmann] pheaomsnon on frogs with
lysates of P, pestis, This question was studied in greater de-
tail by 2, I, Kolesnikova (1953), V, N, Iokanor (1941) report-
ed that soms syamptoms observable during plague are cheracter-
istic of allergy,

Ye, I. Korobkova (1955, 1956) showed that, in guinea
pigs that have had plague and in guinec pigs vacciruted eagainst
plague, simultaneously with the docvelopment of immunity there
ocours an allergic restructuringz of the organism, which is
manifested in heightencd skin sensitivity to a specific
allergen -- pestin, suggested by the author, during incutaneous
test, The works of the author in this field attracted the at=-
tention of other investigators and initiated the search for
new preparations to reproduce the intracutaneous test for
plague (Zaplatina and Xonnova, 1956; Pavlova, 1938; Levl and
Shtel'msn [both names transliterated from the Russian], 1960;

Bakhrakh et al,, 1960},

Tie established (1959) that P, pestis thermostable anti-
gens possess intensely pronounced heteroallergic properties,
which are manifested dur ing reproduction of the Sanarelli-
Shvertsman ([latter name transliterated from the Russian] phe-

nomenon,




Using the intracutesneous test methold on gulnea pigs,
the precent worz ctudies the allergiaic properties of P2, pestils
therzostable antigens,

Used in the wors were three ctraing of P, pestis: two
virulent -~ contirental 708 and oceznic 751; and TV vaccline,
The msthod of ottaininz thermostable entigens consisted in
extracting P, pestis sucspensions with physiclogic solution
by boiling them for an hour,

7he microbe suspension containing 40 billion microbes
per nl, after bteing bvoiled in seulel ampoules, was pubt in the
refrigerator at 5-7° for 1-2 months, During stormgze the
microbes settled to the bottom of ths esmpoule leaving a trans-
pareat supranatent fluid of slightly yellowish color, and this
fluid was the subject of the investigation,

Proliminary expariments showed that the thermostadle
antigens which we nad obtained were atoxic and capable of
reflecting the allergic restructuring of the organism in
imrunized and immune guinea pigs, lioreover, the intracutaneous
tests mzde with allergens from virulent or vaceine strains
were identically pronounced,

The intracutanecus test was made in eccordcrnce with
ordinary procedure: a shaven surface o2 guinea piz body was
rubbed with alcchol and the preparation in the voluxze of 0,1
ml injected; reaction was recorded in 24 hcurs,

In evaluating guinea pig reaction we distinguisasd be-
tween: sharply positive reaction; positive reaction; slight
reaction; and negative resction,

ve cousidered rcaction sharply positive when tnare
w.re reddening end infiltrate not less than 2,5 x 2 c2 in
dimension wita carked necrosis or ulcerative blemish of the
skin, In the event of positive reaction the infiltrate and
reddening attained dimensions of 1,5 x 1 cz with little necro-
sis or blenish of the skin, Negligible edematousness and
limited reddening -- cistinguishabdle, however, in the extent
to vhich pronounced from that of control animals in response
to injection of the same antigen -- we rated 8s slight reac-
tion, In negative resctions skin reddening and swelling were
considered probable, but did not exceed the dimensions ¢f the

initial papule,

Table 1 shows the effect of thermal treatment of P,
pestis on the activity of the allergens obtained,
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Table 1
EFFECT O0F THERMAL TRELTLENT CXN .;I_:’RGIC PRCP-
ERTILS OF TEERMOSTABIE ANTIGENS
Al . 2 Uneao p‘elMJ HHX € BHPAMCHHOCTBIO Pai.iiifif
HTNFeR XusotHue WHBOT- PE3KONO- . f13e
, ‘ ‘ Hax  pAONH- éﬂi’::. cgadas 8"):‘:‘7‘1“1‘3“
' " l14n ' 40 15 20 5 -
Stas | TEHCIL, lEl2) 3|
10 TAEB.II £x Mtk -
poabHbe - - - 8
I 10 1 .
s llTABB-n! }-% gg:s;;:n:‘iee lg —i . _;: ; .1’
{+F1 . -
3 12TAEB-A ggmggg;‘:& g 4 4 2 g
0, T - - -—
| 13 TAEP,':.’ 15 Kou‘%c::niee 4 - - - 4
: 1
% Keys:
1. Antigen
H 2, Animals
i 3, Number of animsls
p 4. Classified by intensity of reaction
% 5., Sharply positive resction
2 6, Positive reaction
7. Slight resction
¥ 8, Negative reacticu
9, TAEV-I: thermostable antigen obtained by boiling
microta suspensica for one hour
10, TAZV-II: ditto for two Lours

11, TAEV-III: ditto for thres hours

12. TAEV-A: thermostable entigen obtained by eutoclav-
ing at 110° for 30 minutes

13, TAEV-A-128°: thermostable zntigen obtalned by auto-
claving far an hour at 128°

14, Experimental animals

15, Contrel
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Tatls 2

INTRLCUTANECUS ALIERGIC RIACTION FRODWCED BY FIL-
TZRED AND UNFILTZERED TIZRICSTAELI ANTIGEZNS

y * M3 HUX € BHPAKCIHOCTHIO PCIKUHM
. HCA0 - —T7 P
1 Auturen 2 MusoThbie KHBOTHAK 2:53:‘5;; ! eng;.:::g: o a6as ?3:“?;
gTAEB ¢.12 4 l 21630 | - e
o 10 wepl3 NoaonsiThwme /, 1o n/617 l u 3 1 _
9TAEBW o1 E_q{ _ o 6 | — | = 10
cep. (v} A bHDE
P nepl ] T OTTPOAHRE wel? | — - 1 9
Wraep 12 14 618 | 3 o | 2| -
cep. 12 ..e¢.13 flononuThue 14 n/6l7 6 _
wmarh e L5, ga/ols - - 1|
cep. k
ep. "eq)-ls OHTPOAbHUE o 617 - _ 9 7 |
1l ra708 @2 4 , 2618 | 2 2 2 | 1
BT Hb
"e¢}3 onon ¢ n/617 2 1 -—
1l Ta708 @2 51( . L - =
ueob.la oHTpaRHme n/617 - - -
Keys:
1, Antigen ries 10
2., A4nimals 10, TAEV (thermostable
3, Numter of animals antigen EV) Se-
4, Clacsified by inten- ries 12
sity of reaction 11, TA {thermoctable
5, Sharply positive re- antigen) 708
action 12, PFiltered antigen
6, Positive reaction 13, Unfiltered antigen
7. Slight reaction 14, Experimental animals
8, Negative reaction 15, Control
9, TAEV (thermostable 16, Teft sidse
antigea EV) Se- 17. Right side
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As can '8 scen from the Table, the allergon remains ac-
tive after protracted boiling (2 or 3 hcurs), Autoclaving et
1109 for half en hour does not take allergic promrties away
from the preparation, und sutoclaving for just an hour at 128°
inactivates this preparation, Hence, the allergic factors of
P, pestis possess high thermostadbility, )

During storage the allersinic [Topcrillt 02 The ouwro-
natant fluid very: <for the f£irst 3 or 4 ncai.. its activiyy
increases, evidently by virtee of the continuing exiractica of
miorobes; upon the expiry of 1,5-2 years it attenuates,

Lzter on, in order to stabilize the prenarciion, st the
suggestion of A, A, Trifonova ve bogen o Zilver it tarough a
candle (charez svachu) end to freezs=-dry it in vacuo, Simule-
taneausly the uniiltered supranatant fluid was also dried,

Table 2 shows the results of conductins intracutaineous
tests on guinea pigs with filtered and unfiliered dry thermo-
stable antigens obtained from various P, pecstis strains, Intra-
cutaneous testing with both (filtered anc unfiltered) prepara-
tions wes performed on one and the sexme animal,

As can be seen from Tarle 2, there was practically nro
discernible decreass in the biologiceal activity o2 the aller-
gons after filtration and drying; to be sure, in tae event that
unfiltered antigens were used, sharply positive reactions were
noted more frequently,

The preparation preserves its specificity after filtra-
tion and drying, as is shiown bty a specinl experiment on pigs
that nad been employed in an immunological check on cholera
and plague vaceines, A1l 19 choleraic pigs on which the intra-
cutareous test with plague ellergea was performed, as well as
6 control pigs, yielded a negative result, whereas the 17 plegue
test pigs reacted positively to the came allergen,

The results of studying the sllergenic moperties of the
EV sirain P, pestis thermostable allergen on guinea pizs en-
abled it to be tested on people to ascertain the possibility
of employing the preparations that had dbeen obtained to reveal
the immunological state of the humen organism,

We first titrated the thermostable antigen, made from
EV (Series 12) vacecine strain, against itself and then tested
it on two groups of volunteers, One group of 16 persons was
injected with unfiltered dry thermostable antigen, the oOthelr
group of 9 persons with filtered dry antigen,
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INTRACUTANEQUS T=ST WITH 2, ZFESTIS THIRIOSTABIZ

ANTIGIN CY EUILLRS

= 2 | Bakunuposanusie 'Baxuuu. RGL0, 0 J En L.
g3 cuctematuyecku s | ocero 1—=X pisal,,  pas
lAuepreu SSEla 7 e 198"
£ Q5 TPeaKo |8 wu- | monowu- | 1300 | 6% z "2
5§ B NOAOKH- | oo s phan | TeabHas | TONOKM G 22 B2
S ¢ | TeabHan TeabHasn | < 2 @ s
lo.’cpmcraduabnuﬁ aHTH-
e (HeduALTPOBAKKKIE) . | 16 7 - 3 3 - 3
1 1AHtreH TOT Xe (QrabT-
possunuwd) . . ... .| 9 3 1 3 - 1 1
Keys:
1, &llergen
2, 7Totel numbser of percons in the group
3, =Porsons systeactically vaoceirated
4, Sharply positive recction
5, Pcsitive rcection
o, Percons veccinated long eggo, Oor once or twice in all
7, Slightly positive reaction
8. Unvaccinatcd persons
9, Negative rcoction
10, “hnermostedle sntigen (usfiltered)
11, %he seaxe antigen (Zilterceld)

‘he mreporzsions were &iluteld 10-f01d witi physiologie
goluticn and injcetcd intracutaneoucly in the centrel third of
the inner surfzce of the forsara ia voluxs of 0,1 nl,

Zach group consisted of three subgroudns: the first made
up of persons who underwent systematiec cutaneous vaccinetion
with live plagus vaccine, the ceccad of psrcons vaeccinated once
or twice in all, end vaccinatea long agd but not veceincated
recently for one reason or enother; and the trird of five un-
vaccinated persons, of whonm three were injected with unfiltered
antigen and two with filtered,

It follows frow Table 3 thot of the 1l persons who under-
went systema tic vaccination 10 had & sharnly positive rezection
in tae form 02 hyperemia end infiltratce in an ares not less
than 6 X 5 cm, and one & positive reaction with hyperemia and
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infiltrate in en erea 3 x 3 ¢z, €2 tho rninc personc vagcinated
long wgo or vaccinated once o t'¢ce in v'; G sl o opocitive
reacticn and 3 a slichtly positiva oze (-u_w...;rg end inlil-
trate less then 3 cz), Of the five persons never vaccinated,
four hed a negative reacticn, and one & slichly pocitive one,
In the n-ositive .ases the rescvion markedly atteauctes in two
gxe'hzm‘;ee days, then disappesrs leaving a slight pigmentatio

n

C

Thus on a small contingent of persons (25 pccdle) wa
obtained pretty clearcut resultis by which the speciZic ectiv-
ity of the preparstion can te Juigcd

In order for the preparation waich we heve obtzinecd to
be recommended on & wicde scale es en allergea 0 cdotermino
immunity amongst vaccinated parsons, it must te tested on a
larga sampling of people,

Coneclusicns

1, Thermostatle antigens intracutancously injoected are
capable of reflecting allergic reorgonizeticn of tne orgenisn
in immune, as woll as irmmunized guinea pigs vhich in this event
exhibit positive local inflarmmatery resction, Non-immunized
guinea pigs react nezatively,

8, the intrecutencous test, staged ox 25 volunteers,
yielded positive rezults for all pirsors syilczat ically vac-
cinated; haore lc.s pronounced »ositive reactions v.cre dserved
for persons mho :d receivel one ar tuo vaccinaticis, 4 nege-
tive reaction vas obtserved in the ccse 0 pursons wi2o nad not
been vsaccinated at all, end a slight reaction in personz vac-

cinated long &go,

3., Filterinz the ellergen through a candlsa (.c.h.ex:.oa/
Geewtm) and drying it stabilized the preparation with &lcbst
no reduction in its activity,

A, No connection was found between the virulence of
P, pestis and its allergenic properties,
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