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[/ Following is “ue transiation of an article by

e e LBB3OVL GNd Yu. ae Fillimonova, Hostov on the
Don «ntiplisue Institute (LUire - +srofs I. V. Doia=-
r.dskiy), published in tihe Russian-language period-
ical Byull. sksper. 3iol. wede (Bulletin of zxper-
imental piology &nd mediIcine), 65(2), 1968, pages
83~-86, (1t was submittcd on 25 way 1965 and pre-
sented by active member of tane sl USSR Ne e
Zhukov-Verezhnikow.)_/

YA single administration of fraction 1 of tne plague microbe
on complete rreund deponent 2 days prior to infection with a viru-

lent culture of plague cuusative agent protected some of the
white mice from death,

The wave~like (cyclic) nature of resistance to experimental

plague and its intensity correlated witn trne dynamics of the anpti-
bodies detected in tne serum. ¢ ‘3<

The mechamism or Imumnity in plague and the role of individual
antigens in the creation of specific non-susceptlibility have béen
studied iatensively in many countries. Significamt progress in|this
arec nas been achnieved due to investigations which made it possible
to establisi the nature and value of the capsular substance, the
so-culled frection 1 (Fl). Proof aas been obtained that the pre-
ventive properties of seruw, reveuled with the help of the testy of
vassive protection of mice, are caused by the presence of antibodles
tc F1 in it. Rosistance in animals which had been imaunized o
wnicn had endurcd infectlion also correlates with the level of anti-
bodies to Fl In taelr serum. 1t is doubtless that other antigens
of the plague microbe take part in the formation of antibacterial
and antitoxic immnity. However, & hign content of antlbodles|only
to fraction 1 is capable of ensuring resistance to large doses|of
virulent causative agent.

ne alm of this work waes a comparison of the dynamics of
sorolozical indices in wnite milce walecn had been lnocula ted on

time vwita Fl wita tne dynunics of their resis.ance to experimental
plugue.
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axperimental sctnods

furified »reparation of 1 was ovtained from tne water~taline

extract of u mass ol becteria by the Beyzer mothod of sulting|out
with ammonium sulfate (at 0.06--0.50 saturation) witin sucseguent
miltiple reprecipitation. Tnis preparation osroduced onéeé ling of
precipitation in el apainst agglutinating antiplague serum. | The
activity of 1 in the antibody neutruslization reaction (a.il) fome
prised 0.001 pmg in 0.2 ml, ‘the dose Icr immunization ol one |
mouse equaled 20 Mg, or 20,000 minimal neutralizing doses (.D).
The antigen in a physiological svlution of sodium chloride or|in
complete PFreund deponent was uwdministered into the underside pf
tne rear extremities on the basis of 0,05 ml, containing lO}AF

of F1, in each paw, , |

Serological Investigations were conducted witn the nelp of
a stable diagnostic agent of nigh sensitivity - 2.5% suspension of
formalinized tannin-treated sheep erythrocytes, charged witn F1,
in a 10» solution of formalin [:;. A1l the tests were set up| with
series of diagnostic ugent of the same zctivity in respect to] the
agglutinating serum of tne "iikrob" lnstitute (series 69). The
titer of this serum in the passive hemagglutination reaction (srR)
equaled 1:1,280,000,

The content of antipgen and antibodies in the blood serum was
determined in water-saline extracts of tissues from the site of
administration of the antigen. 4after the taking of blood thel mice
were pertused with warm paysiological solution (20--25 ml for| each
animal) through the major circulatory system. Severed paws were
welghed and ground with a small amount of sand and & 10k solution
was prepared., after centrifuging and neating at 56° for 30 minutes
the water-saline extract was [iltered through paper and absorped
by sheep erythrocytes. The sera which was absorbed by sheep erytn-
rocytes and the treated extracts were tested in the rHA and tne AlR.
Specificity of the results obtained in the PiR was controlled with
the help of the hemagglutination inhibition reaction (H1R) with
8==16 IND of antigen.

The resistance of the whlte mice was checked by infect%on with
the virulent struin No 1300 of the plague causative agent. Uniform=
ity of conditiors of infection was ensured by the use of one |jener-
etion of microbes, incubated on solid medium with cusein nydrolyzate.
after a 48-hour incubation at 28° the inoculation was stored {in tae
cold for the entire test. Subcultures for infection were seedad

off every 2 days anto solid medium of tne same series. Tenfodld
dilutions of a 2-day oculture of nicrobes viere prepared on physiolo ;-
ical solution., The number of live cells in the prepared susgensions
was determinad by the results of inoculation on plutes. Ior jinfec-
tion tne corresponding suspensions of nicrobes in a volume of 0.2

ml were adninistered suocutaneously to the white :ilce.
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The walto mice werce imaunized wita rl on conplete Freund
deponent anc on .aysiolosicul solution (050 and 200 animals r¢spec=
tively). Corresponding groups of animals (control) received ¢e=-
ponent oxr paysiologicul solution,

hesults of waxXuerinments

0f tane animals which werc inoculated wita 1 on deponent 3
mice woere sacririced eacn d.y. The content of antigen in their sera
and cxwvracts from tissues from the site of administrution are!shown
in ¥igure 1. Yhe curves ure constructed on average geometric
titers. 1n tnls test Fl ceasecd to be reve.led in tie serum of
nlce already in 2 days. OUn the 8th day ~ntibodies were detscted,
tae titer of whien rezcned its nijnest .index on the 10tn ,day.| But
on the llth and 1l2th days antiboules were not detected in the!soerum.
On the 13th day tney again started to ove determined.

. : Flgure 1.
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Figure 1. Dynamics in the content of antigen and antibodies 1in tne
blood and tissue extracts from the site of administration on mice
vnicn nad been inoculated witn F1 on deponent.
1l - curve of average concentrutions of antijen in tissue c¢xiridcts
from the site of administraution (14D - mininum neutralizirg dose);
2 - tne same in serum; 3 ~ curve of average concentrationus of|anti-

bodies in tuae serum (SU - serum units). The norizontal dotted line
is tne levsl of reuding.

Key: (a) 1lg of iuD or SU; (b) days.

Tnerc s considerable interest in the dynariocs of residence of antie
cen in tho t.scues from the site of cdiiinistration. a high leve . of
antigen In cxiracts was preserved Jor tie r'irst € d.ys after tmmuni-
zation, The niticeadble lowering of ite concentration coincided

witn tae timoe of aypsarance of antibodles in tae serum, 1in the
period of tne nipghest level of antiboaies in the serum the acfivlty
of tissue extracts Irom the site of cuam*nistration in tne aNRK|waus
reduced to O, ith the “diaaHpOuranco" .I' antibodies from thé
serum t.ere was a coincident "new" increiuse in tne concentration
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of antigen In tissuc cxtracts irom tac site of wauinlstration. The
antibodies walecn apgseired in tie sc:wa on tae ldta-l4th day s if
lowered the lcvel of untijon wt vee site of administ.w.tion,

Tne Zmpresslon ic creuted tnaet i mice wvhich :wuve veen imrm-
nized one time with capsular antipgen of tiwe plague nilcrove the
dynamics of residence of antizen and antibodies in tne dlood land
tissue extracts from the site of adminisiration nave w« cyclic
nature. ‘e observed & similar regularity on other laboratory &ani-
mals which were inoculated with i1 on deponent (wnite rats, Quinea
pigs, golden namsters, ana ruboits;. « dependence .5 revesled
between the species of animels, dose of antigen, and nature qf tihe
cycles = number of waves, tneir duration, and fluctuatio~s in the
lovel of antigen and antibodies. Statistically reliable, resylts
of tests, demonstrating the cyclic nature of tne primary immynolog-
ical reaction in wiilte :ice, are descrived in the literature ME7.
The wave=like nature of tihe dynamics of antigen and «ntibodias
clearly reflected the dynamics of a plasmocytic reaction.

alternation of periods, wnen anticen is detected, witn |"waves™
of free antibodies apparently takes »place due to the depot state
of tne antigen. Initlally its presencs in the blood csuses &
"start-up" of tae mechanism of formaticn of antibodies and a llocal
reaction in the form of nyperemia and inflammation. The antibodles
which appear form neutral complexes with the untigen which s veen
released from the deponent. Only with a surplus of one of tﬁe con=
ponents - antigen or antibodies - Is it possible to detect it.
Periods wnen neither antigen nor antibodies are revealed posgibly
set in when there 1s an equivalence of their ratio in the orjanism

and neutralization of antigen by anti odles.

The dynamics of resistance to experimental plague were jstudied
in parallel on uniform groups of test (immunized) and control ani-
mals. The Intervals between infeciions were short - 48-=72 hours,
In each period the mice were infected with ten=fold increasing
doses = from 1 to 10,000 microbial cells (6 mice from a group for
each dose). The results obtained were treated stutisticallyd The
indices of resistance are expressed in logarithms of LDz, .ild
standard deviations were calculated by tne metnod of asimarin,
in Fige 2 it can be seen that the administration of 20 yg of |Fl
on physiologlcal solution considorably increi.sed resistance %o
infection and in a relatively late period -« in 9-=135 days after
immunization, However, the same dose of antipgen on deponent[
cnanged tne sensitivity of the animals to a virulent causative agent.
already in 2 days.after immunization the mice of tne test grqups
turinsd out to be more protected than the control groups whiocl re-
celved %the deponent without antigen. Resistunce increased up to
the 1llth day., On tne l4th=l6th day the resistance of immunized
animals was reduced to tne level at which the mice of the control
groups were found., During a cneck of immunity in following periods
& considerable resistanco of immunized mice was aguin revealdd
which distinguished taem considerably from tne control,
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Fijure 2., Dynanics of resist.nce to inrection with virulent ppblague
microbes.
1l - 4 =~ curve of 1z LDy, and stendard deviations (P=0.95; pro=

cessed by tne formula 09 i.erber) rcspectively for wnite mice /inoc=-
lated with deponent Fl, mice wnich received cnly deponent, mipe
imaunized with F1 on physiological solution, and control animpls
walch received paysiological solution. On tne axis of absclssae
- veriods vetwecen immunization and inrection (in days).
Key: (&) lg lg LD3g and standard deviations; (b) days.
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A comparison .. fig. 1 and 2 shows that a bond exists bktween
tne curve of resistance and tne dynamics of antigen and antibodles.
The increase of resistance to infection by periods coincides Mith
tne periods of en increase in tae titers of antibodies. The Llowere
ing of resistance, revealed on the l4th-l6th day after administra-

tion of deponent il, precedes tne second wave of antibodies in tne
serum,

The early resistunce obscrved saortly after aaministration of
ceponent rl as 1f lacks an explanation: antibodies in detecta&le
uriounts were recorded only starting wita tne 8tn day. Antibopies
were not found in mice Which nud received Fl witnout desonent. This
was checked witn the nelpy of serologicul reactions ana tne phago=
cytic test. It is very proouvle that in the eariy period aftpr
imwnization tne antibodies weore not visible, tane umount of tpem
was not great, and they were used up r«plidly, anavin; ovecome ovound
witih tue causative apent., Tne degree of resistance in the eaply
periods was considerably lower than the protection of animals| in
later days, when it increased in parallel with an increase in the
titer of antibodies. It was aemonstrated that early protection in
wialte mice, inoculated with Fl, was specific: the animals resinted
experimental plugue, out not tula remia or melioidosis /3, 4/.
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Zarly developin; rcsistance to foreicn antigens as oeen described
in cold-blooded unimuls anu even .nsectse 1T is insufficiently
specific and temporery. It cun be asuumed taat tac saenoncnon of
early protection was also preservced ior .ore complexiy orgwnized
creatures. &s they become moure QqulOped the primary lﬂmUu010b¢Odl
reaction was swpecialized and beceme more specific. |

}
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