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A STUDY OF THE CQMPLETENESS OF PHAGOCYTIC REAC~
TION DJRING THE PROCESS OF PIAGUE IMMUNIZATION

Mikrobiolo a { Immunologiya 6. G, Korobkov, G,
080 DO “o'ga'a";n_zii h Infektsly 'iﬁoro-

I, Borsuk (Vlasova)
ology an uno Jogy of Espe- and L, M, Samoylova
oially Dangerous Infeotions), (Irkntll:;

Saratov, 1964, pp 144~-149

Immuni ¢y in the event of vacoination with live Pasteur-
8lla pestis of vaocoine strain depends t0 a significant extent
on the organimm’s phagooytic reaotion (Zhukov-Verezhnikov,
1940; Pokrovskaya, 1947; Korobkova, 1956; Burrows and Bacon,
1966, ot al,),

In the process of immunogenesis a recrganization of the
organiesm's phagooytioc reaction takes place, One of the authors
of the present work (Vlasova, 1962) estabdl ished that when eni-
mals are immunized by the suboutanecus injeotion of vacoine
strain, the phagooytic number inoreases (by 50 to 100%4) up to
the 12th day, then deoclines somewint tut still remains larger
then in oontrol, The percentage of sotive lenkocytes vearies
sonewmhat differently: up to the 12th day the number thereof
inocreases insignificantly (10 to 15%), bat on the 19th to 21st
gay after immunization is 20 to greater than the initial

evel,

In the present investigation we determined the complete-
ness of the phagooytioc reastion of the hemoclsukocytes and a
suspension of liver cells, spleen ocells and suboutaneous-
tissue oolls in white mice during the immunization process ao-—
oording to the methodology of V, M, Berman and Yo, M, Slarsikaya
(1968, 1969),

Tor this puwpose the mice were injeoted nbont’;m ocusly
with 100 million microde bodies of EV strain of P, pestis, On




the 6th, 11th, 13th, 16th, 19th, 2l1st and 23rd post-vacoinative
day blood and the above-indicated organs and tissues were taken
from the mice and the completeness of phagooytisc reaction de-
termined for the hemolsukocytes and the oell suspension,

o For this purpose the blood was mixed with equal volumes
z,r a 1,5% sodium citrate solution and a 1/1,000,000,000 sus-
ension of EV strain P, pestis, Organs end tissues were ex-
, 6ised from the decapitated mouse and bdita thereof weighing
- 100-120 mg were pulverized to a homogensous mass in a mortar
with glass fragments with the addition of 1 ml of physiologic
solution: 0,2 ml of the suspension obtained was transferred
to a test tubde yith a microde suspension ocontaining 500 mil-
lion M, T. [mikrobnyye tela; microbe bodies] per ml,

After incubation for 30 minutes at 37° two drops of the
leukooyte-miorobe suspension were distributed in the form of
two smears on egay surfaces in a Petri dish, From the smears
print preparationa were then made on preheated glass slides
-~= from one smear right after it was made, from the other af-
ter incubation for two hours in a Petri dish at 37°, The
smear-prints were stained aoccording to Ramonovskiy-Gimza, and
the phagooytic numbder and percentage of agtive cells naloulated,

The live miorodbes grew inside the leukocytes and in con-
sequence they inoreased significantly in volume; the dead ones
looked like shadows, By ocomparing the total number of microdes
ingested by leukosytes in the first and in the sscond mmear
the completeness of phagooytic reaction was Judged, Here the
indicators obtained from study of the first smear were taken as
1005, while the phagooytio number and percentage of active
leukooytes for the second smear were ocomputed as a percentage
of the corresponding indicators for the first smear, In the
event that the phagooytioc number in the second smear was larger
than in the first one, which indicted incompleteness € phago-
cytic reaction, the difference was exiressed by & negative num-
ber, The data obtained underwent statisticel analysis (Tables
1-3). The tadles present arithmetic mean M+ m — standard
deviation of caloulation,

A8 can be seen from Tables 1-3, during the immunogenesis
process the phagooytioc astivity of hemoleukooytes, apleen oells,
liver cells and suboutaneous-tisme cells varies acoording to
general laws, dbut not uniformly,

The number Of miorodbes ingested dy cells (phagooytio
pumber) deoreases in the process of immunogenssis, Especially
characteristio in this respsct are the experiments involving
spleen and liver cells where the number of engnlfed miorodes,

4




ke

as ocompared with initial value, drops § to 10-fold, In experi-
ments with suboutaneous-tissue cells the phagocytio number
drops less markedly, For hemoleukocytes the phagooytic num-
ber increases at first (from the 1llth to 21st day after injec~
tion of the vaoccine) and then drops, .

Most characteristic are the variations in the complete- .
ness of phagooytosis, For unvaccinated animals oompleteness
of phagooytic reaction was not observed in any of the experi-
ments, Three experiments with spleen cells constitute the

exgeption,

In the case of vaccinated animals for the first two
woeks after vaccination there ocourred a decline in the degree
of completeness of phagooytic reaction, which turned upon
microbe propagation in the phagooytes, In later stages -- from
the 14th to 25th day -- oompleteness of phagooytosis by leukos -
oytes and histioocytes of the sudboutaneous tissue increases and
on the 20th to 25th day oomplete phagocytosis is observed in
most experiments,

In the liver-ocell experiments complete phagocytosis was
not noted after vasccination, Evidently the large parcentage
of incomplete phagooytosis in these exmriments 1is explained
by the negligidle entrapment of microbes dy cells, Therefore,
even despite the ocomparatively emall extent of microde propa-
gation the incompleteness of phagocytosis proved to de signif-
iocant,

In the spleen-cell expaiments completeness of phago-
cytosis as judged by aotive cells is noted on the 25th day
{complet eness of phagocytosis ag per phagocytic numbers and ac-
tive leukocytes was observed in other stages as well, but these
data are not reliabdble -- the calculation error is too great,
being influenced by the great variability of the values obtained

dur ing a emall number of observations),

Quite oharaecteristic of the immunogenesis process duaring
plague vacoinat ion are the variations in the perocentage of
cells where microbe propagation is moted, Whereas in unvac-
cinated animals the percentage of such cells amounts to 55k
1.3 in the spleen and to 3,2 = 0,6 in liver cells, in immunized
enimals it equals 36 &= 1,5 for the spleen on the 9th post-
vacoinative day and 20 + 4 for the liver on the 12th day; a
decreage in the numder of such cells sets in then and on the
25th day during the expeariment staged on splsen oo::.; 1t113 :o

onger gsidble to £ind a single ocell with propagating microbes,
%hgsproﬁu of ineresse and subsequent decrease in the peroent-
age of ocells with propagsting mierodes slso occours in subocutan-

eous-tissue cells and leukoaytes,
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In immun.;enesis i..e role of spleen and liver phago-
oytes differs significantly from the role of hemoleukoocytes
and suboutaneous-tissue cells, Subocutaneous-tissue phagocytes
and hemoleukocytes are the first to take the "blow"™ when
miorobes striks cutaneously or intraocutaneously, whereas liver
and spleen oells do not become involved in it until the in-
fectious process genearalizes,

During the first phase of an infectious process com-
pleteness of phagooytic reaction is not the main indicator of
the organiem's protective reaction since leukocytes with both
complete and incomplete phagocytosis form an exudate and de-
tain miocrobes in their membrane for two or three hours during
which time the farmation of a connective-tissue barrier be-
gins; as for spleen and liver oells, bacteriostatic effect is
the principal form whereby these organs take part in the
phagogytic reaction,

In the immunized process which develops after vaocoina-
tion with avirulent strains of P, pestis great importance
evidently attaches to the bacteriostatic effagt by virtus 34
which miorobes engulfed by spleen cells remain alive, dut the
propagative process comes to a halt, This is inmdicated by the
faoct that there are no propagating miorobes in the spleen cells
on the 26th post-vacoinative day although in 40% of the ocases
phagooytosis in spleen cells is incomplete during these periods,

Conc nsions

-2, ‘inhe phagooytic number for spleen and liver RES
[reticuloendothelial system) cells deolinea signi ficantly in
the process of immunogeneésis with live P, pestis vaccine; on
the 21st to 25th day it is five to ten-fold less than in the
case of intaot animals, The phagooytic number for hemoleuko-
cytes in the immunogenesis proocess inoreages on the 1llth post-
immunization day, then drops to initial level, The phagocytic
pumber for subcutaneous-tissue cells during the immunization
process drops 1,6 to two-fold as of the 26th day after vaccina-
tion, '

«, Completeness of phagooytic reaction in experiments
with hemoleakooytes, spleen cells, liver cells and subcutaneous-
tissue cells declines greatly on the 6th to 12th post-vaccina-
tive day since P, pestis aotively propagates inside the cells
during this period, 1In subsequent periods the completeness of
phagocytic reaotion rises and on the 21st post-vacoinative day
in most experiments phagooytosis becomes complete: set 9
for hamoleukooytes, 33+ 6 fa sadboutaneous-tissue oells,




% 8,5 for spleen cells. In liver cells completeness of
phagocytic reaction is not observed,
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